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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIEero ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHUII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueild mporpaMMbl BOCIUTAHUS U
Konnenmun npenogaBanust yueoHoro npeamera « Duznkay.

Conepxanue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIUXCsl U OpPraHU3AlHNI0 H3YYCHUS
Gbu3MKN Ha NEATeIbHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu TtpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM 00y4eHUS, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Tporpamma no usuke ycTraHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3YUYEHUSI T€M, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS MPEIMETHOTO COJIEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJbI0 OKa3aHUs METOJUYECKOU
MOMOILY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka ABIAETCA CUCTEMOOOPA3YIOMIUM ISl €CTECTBEHHOHAYUYHBIX YYEOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3y4yaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHEH | (U3NUECKOU
reorpadpuei, BHOCHUT BKJaJ B ©CTECTBEHHOHAy4YHYIO KapTHUHYy  MHDa,
IpEeNOoCTaBIseT HaumOojee SCHble O00pa3lbl MPUMEHEHHS HAyYHOIO METOoJa
NO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTOo O0Opa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MUCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE W UCIOJb30BaTh  HAay4YHbIC
JI0OKa3aTeIbCTBA JIs OJTYYEHUS! BHIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @eaepanuu, pean3yrOMIMX
OCHOBHBIE  00I11€00pa3oBaTENbHBIE MPOrPaMMBbI, YTBEPKIAEHHOW peIICHHEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).
Heaun uzyyenust Gusnuku:

npuOOpEeTeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYECHUIO TPUPOIbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MIPEACTABICHUN O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
MCCIIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOIINAM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PSHHsI KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepUH M (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEICTABICHUN O POJIU (PUBUKK Il Pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymiei
po¢eCCUOHAIILHON JICSITEIbHOCTH, CBSI3aHHOM C (DM3UKOM, TIOJTOTOBKA K
JajgbHeHIeMy 0OyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTwkeHne 3THX Iejiel mporpaMMbl 10 ()U3UMKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, B3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3NUYECKUE SIBJICHUSI C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUSI MNPOCTEHIIMX Ppacy€THBIX 3a7ady ¢
UCIIOJIb30BAaHUEM busnUecKux MoJIeTIeH, TBOPUYECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUU HAOIIOAATh IPUPOIHBIE SIBIICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble  pabOTBI H  OKCIEPUMEHTAIBHBIC HCCIEAOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PaboOThl ¢ MH(POpMaluen (HU3NIECKOTO COJEp KaHMS,
BKJIIOYasi UHPOPMAITUIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OpMaIINH;

3HAKOMCTBO €O cpepamu TpoPeCCHOHATLHOMN NEeATeTLHOCTH, CBSI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JOCTHKEHUSX (PU3NUIECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/ieN0), B 8
KJacce — 68 vacoB (2 vaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).

[Ipeanaraemplii B mporpamMme 1o (U3MKe MepeyeHb JadOpaTOPHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIEJaeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCcKa KCIICPUMEHTAIBHBIX 3aJaHui, MpeaIaraéMbplx B paMKax
OCHOBHOI'0 F'OCYJIJapPCTBEHHOT'0 IK3aMeHa 1o (pU3HUKe.



COJEPXAHUME OBYUYEHUA
7 KUIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA.

dusnka — Hayka o mnpupone. ABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuUHBL. M3MmepeHue Quanueckux BelUyuH. Duznueckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi CUCTEMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BONpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siieHus. Onucanue GuU3NUecKuX SBJICHUM C TOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHW4ecKkne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIE
SIBJICHUS.

2. @uznyeckue npuOOphl U NpouLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
1M (ppoBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenuve 1EHBI ASTEHUS Kbl U3MEPUTEIHHOTO TpUOopa.

2. H3mepeHue pacCTOSHUM.

3. U3mepenue o0bEMa )KUAKOCTH U TBEPJOTO Tea.

4. OrnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temrieparypsl HNpU HOMOIIM >KMAKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHusA MO IPOBEPKE THMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOoJbIlle BhICOTa
yCKa.

Paspnes 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTroOMbl W MOJIEKYJbl, HX pa3Mepbl. OINbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul BemiectBa. CBfA3b CKOPOCTH JBWKEHHUSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBrmxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKMJKOCTEH M TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnrogenue OpOyHOBCKOTO JIBMKCHHUS.



2. HaGmonenue muddyszum.
3. HaGmonenue  siBIeHUN,  OOBSACHSIONMIUXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJb30BAHUEM

dboTorpadwii).
2. OnbIThI 10 HAOJIIOICHUIO TEIUIOBOI'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh NIPU HEPABHOMEPHOM JBIKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHepUUU. BzammojnelicTBue Ten Kak NpPUYHMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InmotHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€OUHUILIC
00BbEMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMoAencTBHs Tesl. Cuila ynpyroctd M 3aKOH
I'yka. U3mepenne cuiibl ¢ TOMOIIBK AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TsokecTd. Chlla TSKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHnue
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHOnelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbXKEHUS U TPeHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnromeHne MexaHWMUeCKOTro JIBHKCHUS TeTa.
2. M3mepeHune CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaGmronenue siBieHUs HHEPILIUH.
4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUH TET.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEI.
6. CrioxxeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOr'O JIBMXKEHHS (IIApUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IapuKa IIo
HAaKJIOHHOM IUIOCKOCTH.
OrnpeneneHre mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH pacTshKeHHUs (aegopmanun)
NPY>KUHBI OT MPUI0KEHHON CHUIIBI.

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

Pasznes 4. JlaBieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBiieHus. /laBieHue rasa.
3aBUCUMOCTh JaBJICHHS raza OT 00bEéma, TemmepaTypbl. I[lepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmarnueckue

MaIMHBL. 3aBUCUMOCTh JABJICHUS JKUIKOCTH OT TIyOWHBI. [ umapocraTudeckuid
napanokc. Coobmaroniuecs cocyapl. [ napaBanyeckue MexaHU3MBbl.

AtMocdepa 3emnn u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aylHON oOonouku 3emuu. Omnbit Toppuuennu. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

JHemoncmpayuu.

A

N

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHIL.

IIepenaya naBineHUs )KUAKOCTBIO U Ta30M.

Coobmaromuecst cocybl.

['mapasinnyeckuii mpecc.

[IposiBnenue aeicTBust atMOChEepHOTO aBJICHMUS.

3aBUCUMOCTh BBITAJTKABAIONICH CHUIIBI OT 00BEMa TOTPYKEHHOW YacTh
T€Ja Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
VYcnoBre nuiaBaHus TEJ: IUIABAaHWE WIM NOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

NccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa OTPpyKEHHOH B
KUJKOCTh YaCcTH TeJa.

OmnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOILEH CUIIBI, IEMCTBYIOLIECH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJKMBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

KoncTpyupoBanne apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKU U
ONpeesIeHHE €€ TPy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumMeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas dHeprus. KuHeTmueckas U TOTEHIMAJIbHAs DSHEPIHUsl.
[IpeBpaiiienrie 0AHOTO BUAa MEXAHUYECKON SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. ITpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOTHI CUIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblUyara.
3. M3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3zpnes 6. TerioBbie sABJICHUSA.

OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOPUU CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIECTBA.
Kpucrannmueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB Ta3oB, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHUS. TEroBo€e pacliupEeHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
Terionepeaada u COBEpLICHNE paboThI. Bunpr TeIUIoNEepeaadu:
TEIIONIPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BelIECTBA. Teraoo0OMeH U
TEIJIOBOE paBHOBECHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKUX BEHIECTB. YJIelIbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwme. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts BO3ayXa.

OHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TemmoBoro aBurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue siBieHU CMauyuBaHUS U KAaUWJUISIPHBIX SIBIICHU.
Habnronenue TenioBoro pacuimpeHus Ted.

N3menenue namBieHWs ra3a Mpu U3MEHEHHH O0BbEMA W HArpEeBaHUU WIIH
OXJIAXKJICHUH.

[IpaBuna n3MepeHus: TeMiepaTyphl.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN padOThl BHEITHUMU CHUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmronenue kumneuus.

Habnronenue nocTostHCTBa TeMIIepaTyphl MIPH TIJIaBICHUH.
Moenn TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TTPUTSHKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IIITPUILIA.

OnbITeI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHHS BO3AyXa OT €ro
00BbEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKOMN TpyOKe OT TeMIIepaTyphl.

HaGnronenue w3MeHeHUss BHYTpPEHHEH OHEpPruM Tella B pe3ysbTare
TEerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA MPU CMEIMIMBAHUU XOJOJHON H
ropsi4eu BOJBI.

OnpeneneHne  KOJWYECTBA  TEILIOTHI, IIOJYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM IIUITUHAPOM.

Onpenenenue yaeabHON TEMITOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.

Omnpenenenne yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. [Ba poja snekTpuueckux 3apsaoB. B3zaumoperncTtBue
3apsoKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsAJIOB U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mnoiist. IlpuHnum
CYNEPHO3ULINH JICKTPUIECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsi.
Crtpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
HcrouHnku MOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cwia  ToOKa.  DJEKTPUYECKOE  HAINPSKEHUE.
ComnpoTuBiieHHEe NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
MIPOBOJHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DNEeKTpUYECKUe UENu U MOTpeOUTenu 3MEeKTpUIEcKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuThl.  B3anMoAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHUe AJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. Mar"auTHoe ToJ€  AJIEKTpUYecKoro Toka. [IpuMenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IOCTOSSHHOTO TOKa. lcronb30BaHUE >JEKTPOJIBUTATENie B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMarHUTHONM MHAYKUMM. [IpaBuiio Jlenna.
DIIEKTPOTrEeHEepaToP. CrnocoObl IOy YEHHUSI ANEKTPUYECKOU DHEPI'UH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLMs TEN.
JIBa poJia 3JIEKTPUUECKUX 3apsi/I0B U B3aUMOJICHUCTBHUE 3aPSIKEHHBIX TEIL.
Y CTpONCTBO U AENUCTBUE JIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAs] MHAYKIIUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpoBOOHUKH U TUDIIEKTPUKH.
MoenupoBaHu€e CUIOBBIX JIMHUNA 3JIEKTPUUECKOTO MOJISL.
HcTouHnKM MOCTOSHHOTO TOKA.
JIeWCTBHS DNEKTPUIECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHune cuibl TOKa aMIepMeTPOM.
. I3MmepeHune 3JIeKTpUYECKOro HAPSKEHUST BOJTBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. B3aumoneicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje Toka. DJIEKTPOMArHuT.

JlericTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOI'O TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATrHUTHOW UHAYKIIVH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPABJIICHUS HWHAYKIHOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OmeITBl O HAONIOACHHWIO DJEKTPU3ANMHK Ted WHIYKIUEH W TpHU
COTIPUKOCHOBECHHUH.

UccnenoBanne AEHCTBUS DIEKTPUYECKOTO TOJS HAa TPOBOAHUKUA H
JIUDJICKTPUKH.

Co6opka u nmpoBepka pabOTHI AIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.
W3mepenre u peryaupoBaHie CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSHKESHUS.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PEe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSIKEHUSI HA PEIUCTOPE.

OnBbITHI, JEMOHCTPUPYIOIITHE 3aBUCUMOCTb AIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, IUIOMAAN ITOMEPEYHOTO
CEYCHHS M MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW TPHU TOCIET0BATEIHLHOM
COCIMHCHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia IS CWJIBI TOKAa MPH MMapalICILHOM COCIMHCHHH
PE3UCTOPOB.

Omnpenenenre pabOThI TEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OmpeneneHre MOIIMHOCTH DJEKTPUYECKOTO TOKA, BBIJAEISEMON Ha
pe3ucrope.

HccnenoBanme 3aBUCUMOCTH CHIJIBI TOKa, MAYIIETO Yepe3 JaMIOuKy, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

WccnegoBanne MarHuTHOTO B3aUMOICHCTBUSI TOCTOSTHHBIX MarHUTOB.
V3ydyeHue MarHMTHOTO TIOJISI TOCTOSIHHBIX ~ MAarHWTOB TPH  HX
00BEIMHEHUH U PA3/ICIICHUN.

UccnenoBanue neiicTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHWJIbl TOKa W HalpaBJICHUS TOKa B
KaTyIIIKE.

18. M3yueHue nercTBrsl MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATENS.

20. 3mepenne KII/] anekTpoaBuraTebHON yCTaHOBKH.

21. OnbITBl IO  HCCIEAOBAHUIO SIBJICHUSI AJICKTPOMArHUTHOM WHIYKIIWU:
VCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HAMNPAaBICHUS HWHIYKIIMOHHOIO

TOKaA.
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe JBWKeHHE. MarepuanbHas Todka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBwxeHue. HepaBHOMepHOE NpsiMONMHENHOE JBHKeHUE. CpelHsst U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMosinHelHOe aBrkeHue. CBoOonHOe
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JluneriHas v yriioBast CKOpocTU. LIeHTpocTpeMUTEIIBHOE YCKOPEHUE.

[Iepssiii 3ax0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akoH HproToHa.
[IprHIMD Cynepno3uLInN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMsI: Cuiia TpEHHUs CKOJIBKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTU M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. Jlmwxenue ruianer Bokpyr ComnHua. IlepBas kocMuueckass CKOpOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETUIEHHON OChIO BpalleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHMS
UMITyJIbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CMJI TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHInanbHas SHEPrus Tea, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxaToM NpyKkuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMYeCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHME IIyT€l W TPAEKTOPUM JBHIKEHHsS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHUSL.
HccnenoBanue npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabutoieHue ABMKEHUS Tesa Mo OKPY>KHOCTH.

Habitoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JIBUKECHUU
OTHOCUTEJIBHO KaOMHETa (PUBHKHU.

3aBUCUMOCTb YCKOpPEHHS Tela OT MAcChl Te€Ja W ACHCTBYIOLIEH HAa HEro
CHJIBL.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUN TEIL.

N3MeHeHue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepemaua umiynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMITYJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHMYECKON YHEPTHH IIPH CBOOOTHOM IMaJCHHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU IIPU JBUKEHUU Tena Mo AEHCTBUEM
IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Jisi pa3roHa U JAJbHEHMIIEro paBHOMEPHOIO
JIBYDKEHUS MIAPUKA WA TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

Onpenenenrne yCKOpeHHUs Telda NpPH PAaBHOYCKOPEHHOM JBMXKEHHH IIO
HaKJIOHHOM IUIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM TpPU PaBHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJdbHON CKOPOCTH MYTHU OTHOCATCS KakK pPsjJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P huiirieHTa TPEHUS CKOJIbXKECHMUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

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



10. OmpeienieHne  pabOTBHl  CHUJIBI  YNIPYTOCTH TMpPU  MOABEME Tpy3a C
UCII0JIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Koja1e0aHUs U BOJIHBI.

Konebarenbnoe nukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUINTyJa. MaTeMaTHuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPruu MpH KoJaeOaTeIbHOM JABUKECHHUH.

3aryxawnme  kojeOaHus.  BblHyxk7eHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoHBIL. CBolicTBa MeXaHWYECKHMX BOJIH. [IpomonbHble |
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TENE, CEHCMUYECKUE BOHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmrogenue koneGaHWil Ted MOJA JEUCTBUEM CHUJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
Pacnpoctpanenne npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopHue paoomul u onvimol.
1. OmpeneneHne dYacTOTHl M TepHoja KojeOaHWi MaTeMaTHU4ecKOro
MasTHUKA.

2. OmpepeneHuie 4acTOTHI M IEPHOJIa KOJIeOaHUM MPY>KMHHOTO MasITHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEpHOJIa KOJeOaHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT IJTMHBI HUTHU.
4. VccnenmoBaHue 3aBUCUMOCTH TEpUOa KOIeOaHW PYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJia KOJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoia  KojeOaHwid
NPYKMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MafCHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHUTHbIX BOJH. Illkana »neKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.
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DJneKTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C TMOMOIIBIO MOOHIBLHOIO

TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas  moxmen»  cBera.  Mcrounuku ~— cBera.  IIpsMosmHerHoe

pacnpoctpaneHue ceera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBerta. 3akoH mpenomMieHusi cBeta. [lonmHoe BHYTpeHHee
OTpaKeHHE cBeTa. VCHnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onydet B JsmH3e. Onruueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['y1a3 kak onrTuyeckas cucrteMa. biam3opykocTs U
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus ceera.

Jemoncmpayuu.

[IpsAMonHEHOE pacIpOCTPAaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300pa>keHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

ONTHYECKUH CBETOBO/I.

Xox ydeil B coOMparonieil JInH3e.

XoJ1 Ty4er B pacCEUBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunnun geiictBus horoanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Mopmens riasa.

11. Paznosxenue 0ejoro cBera B CHEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaKE€HUsI CBETOBOIO Jiydya OT yIJia
naJeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIION.
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4. Tlomydenue n3o0pakeHUI C MOMOIIBIO COOMpAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHHSI M ONTUYECKON CHIIbI coOMparomen
JIVH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnpITBI O BOCHPHUSTHIO LIBETA NMPEAMETOB NMPU UX HAOIIOACHUM uYepe3
I[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna u ruianerapHas moaenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHeyaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoaens artomHoro szapa. MW3ortonsl. PaanoakTuBHBIE
npespanienus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAOBOTO M MACCOBOI'O YHCEIL
OHeprus CBs3M aTOMHBIX szep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPagUMOAKTUBHBIX W3JIy4YEHUW HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHekTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoaa.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3HPYIOIIHNX U3ITYUYECHUM.

6. Perucrtpanus n3inydeHHs! IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME HDHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHA.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000IAIOIINI MOYJIb NTPEAHA3HAYEH U1 CHCTEeMaTU3alun
U 0000mIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JAESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe i1 NOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy IO (u3uke s o0ydaromuxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpeMeT.

[Ipy n3ydyeHun JAHHOTO MOAYJS PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBACTCS AOCTHKEHHUE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBIICHUA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (PU3ndeckue
SBJICHUSA, NPUMEHSS TOJYYEHHbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMNIMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3ferna peanu3yercs
32 cu€r TOro, 4yro oOydarolluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeyaraeTes:
HAa OCHOBE TOJIYYEHHBbIX 3HAHUI pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3HUecKue SBICHUS B OKPYIKAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCTIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEOBaHMS (PU3HUUECKUX SBIICHUH, B TOM
YUCIIe Ui POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanbOoJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAPUMED, IPAKTUYECKOTO UCTOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
JHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHME JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pe3ynbrare u3ydenust GuU3NKNA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuarorierocss 0yayT copMHpPOBaHBI CIEAYIOIINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUS:

- IPOSBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3HYECKON HayKH;

- LIEGHHOCTHOE OTHOILIEHHUE K JTOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CY>K/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMS:

- BOCIIPHUSTHE DCTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOTO NMO3HAHMS:

- OCO3HAHHME UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPYyMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOLICH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpEca K HCCIeI0BaTEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl  310POBbSI M  3MOLHMOHAJIBLHOIO
0J1aronoJry4ms:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpas3a >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHUEM B
JIOMAIIIHUX yCIIOBHUSIX;

- copMHUPOBAHHOCTH HaBBIKA pe(dIEKCHU, NPU3HAHME CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOrO BOCIMTAHMS:

- AaKTMBHOE Yy4YacTH€ B pEUICHUU NPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HaIpaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHMU;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOPECcCuid, CBI3aHHBIX ¢ (PUBUKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TPUMEHEHHE (HU3MUYECKUX 3HAHMKM IS pElIeHHs 3ajad B
o0JlacTU OKpY’Kalollel cpeabl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX MTOCJEACTBUM JIJIsl OKPYKAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ATLHOrO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTell ux

pelieHus;
e 8) aganTanMu K M3MEHSAIONIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOTHOM
cpeabl:
e - TOTPEOHOCTh BO B3aMMOJICUCTBUU TMPHU BBIMOJHEHUM HWCCIEIOBAHUN W

IPOEKTOB (DU3MUECKON HANPABIEHHOCTH, OTKPHITOCTh OMNBITY W 3HAHUSAM
ApYrux,

e - TIIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Ye€pe3 MPaKTHUYECKYIO
JeSITEIbHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYITUPOBATH
UJIeH, TOHSTHUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIIETEHTHOCTEH B 00JIaCTH
bus3uKy;

e - IUIAHUPOBAHHME CBOETO pPA3BUTUSA B MNPUOOPETEHUHM HOBBIX (PU3MYECKHUX
3HAHMU;

e - CTpPEMJICHHE aHAJIU3UPOBATH U BBIABIATH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKA CBOMX JEUCTBUM C YUYETOM BIMSHHUSA Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesyneraTe ocBOoeHHS TporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1mero oOpa3zoBanus y oOyyvaromierocs 0yayT chopMHUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE TO3HABATEIHbHBIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBU,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yHUBEPCAIbHBIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUN);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALINN, OCHOBAHHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUI W MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIONH30BAHUEM JI€AYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(GU3UYECKUX BEJIIMYUH;

CaMOCTOSTENIbHO BBIOMpaTh CMOco0 permieHus ydeOHo (usudeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOoJee
MOJIXOJISIIIIETO C yUETOM CaMOCTOSITEIHPHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciieqoBare/ibCKHe 1elCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IIJIaHY OTIBIT, HECJIOKHBIN
GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCIIeOBaHHE (DU3UUECKOTO
SIBJICHUS,

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UJTU KCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI TIO pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE  JaJIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

IPUMEHATh Pa3jIMyYHble METO/AbI, MHCTPYMEHTBI U 3aIPOChI IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON y4eOHOU
bu3ngecKoii 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUJOB U (hOPM IIpEICTaBICHMUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANIbHYI0 (opMy MpeAcTaBICHUS
uHpopMalMM W WUIIOCTPUPOBATh pELIAeMble 3aJayd  HECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUAMU.

KoMMyHMKATHBHbIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:

B XOJC OOCYXICHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJaud W TMOAJCpKaHUE
OJ1aro’KeaaTeIbHOCTH OOIIEHUS;

COTOCTABIIATh CBOM CYXXJCHUS C CYXXICHUSAMH JIPYTUX Y4YaCTHHUKOB
Jauanora, OOHapyKUBATh Pa3IMIUe M CXOACTBO ITO3HIIHA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BHITIOJIHEHHOTO (PHU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIISOBAHUS, TIPOEKTA);

NMOHUMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOW paboThl MpU PEIICHUH KOHKPETHOW (usmdeckomn
po0JIeMBbl;

MPUHUMATh IIeJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHST HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMPABIICHUIO W KOOPAWMHHUPYS CBOU JCHCTBUS C JAPYTUMHU
YICHAMH KOMaH/Ibl;

OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIA pelieHus (GU3NIecKux 3HaAHU;

OPHUEHTHPOBATbCA B  Pa3IU4HBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUYaJbHOE, NMPUHATHE pPEIIECHUS B IpyNIe, NPUHATUE pEIICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJTOPUTM pEIIeHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIJaracMble BAPUAHThI PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath 1jiaH e€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHXKEHUSI  (HEIOCTUKEHHUS) PE3YyJbTaTOB
NEeSITEILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YHCII€ B XOJ BBHINOJTHEHUS
(GU3UYECKOr0  HCCIIEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBILIUXCS CUTyallui, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
PU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUU (PU3NISCKUX 3a/1a4 WU
B YTBEPKIEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIOJIB30BaTh ~ MOHATHS: (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYIOIIAsA
CHIIa, nedopmanys (ympyras, IJIacTUYeCcKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBI)KCHHE, HEPaBHOMEpPHOE  JBWIXKEHUE, HWHEPLHUS,
B3aHMOJICCTBUE TEJI, PABHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpalllcHUsI, Tepeaada AaBjieHUs TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SBJICHHUE;
pacmo3HaBaTh TPOSBJICHHE W3YYCHHBIX (U3WYCCKUX  SBICHUW B
OKpY’KalolleM MHpEe, B TOM 4YHCIe (U3MYecKue SBICHUS B TPHUPOJIE:
PUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMUBOM M HEXUBOU
pupojie, NCUCTBUE CHJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOIo JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOIUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3HUUECKUX SBICHHM;
OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN M (U3HUECKHUE SBJICHUS, UCIIOJIb3YsI
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpPEeHUs, AaBlieHHWe (TBEPAOTO Teina, >KUJAKOCTH, Tas3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3G(OUIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KHMHETUYECKass W MOTEHIMalbHAs DHEPTHsi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUA W EAUHMIBI (U3UYECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH TpapUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOb3YS MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecUs pbrdara (6510ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOM
SHEPruM, NpH HSTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aMHMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyaluud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3ajadyd B 1—2 JEHCTBHS, HCHOJB3Yys 3aKOHBl U
(GopMyIibl, cBsI3bIBAIOLIME (DU3MUECKUE BEJIMYUHBI: Ha OCHOBE aHajIu3a
YCIJIOBHSI 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEUYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JAaHHBIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ad, OLIEHUBATh PEATHCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BEJTUIHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
(bu3HYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3jidyaTb W MHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJIbTaT, HAaXOJUTh OWIMOKH B XOAE OINbITA, JEJaTh
BBIBOJIBI 10 €T0 Pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUM WIIU
buznYecKux CBOICTB TeI: dhopmyHpoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEMIOKEHHOTO 000pYA0BAHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD TMPSAMbBIE W3MEPEHHsS] PACCTOSHUSA, BPEMEHH, MAacChl TeJa,
00bEMa, CHUIIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHN;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
JIPYrol C HCMOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocsl Tela OT BPEMEHU [BWXKCHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPpYKEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT NIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCIOBUU paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM y4€OHOrO0 HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl IMPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
WCCIICJIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (HU3UICCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA JKUIKOCTH M TBEPAOrO Tejla, CHIA TPEHHUS CKOIBKCHHUS,
JABJICHUE  BO3/AYyXa, BBITAJIKUBAIONIAs  CUJA, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D@PHUIMEHT TMOJE3HOTO NEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIeAys TPEIJI0KCHHOW WHCTPYKIUU: TIPU
BEITIOJTHCHUH HW3MEPEHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHHE NCKOMOU BEJIMYUHBI,

coOJIroIaTh MpaBWIa TEXHUKHA 0€30IIaCHOCTH MPU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIINAIBI JACHCTBUS TMPHUOOPOB M TEXHUYCCKUX YCTPOWCTR:
BECHl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIuar, MOJBUKHBIN M HETIOBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
MOJIIUITHAKKN, YCTPOHUCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TIOPIITHEBOI HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEpPhl  (HAXOAWUTh  WH(OpPMAIMI0O O  TIpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH NIl obecriedueHnst 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHEHUSI 370POBbSI U COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJCHUS B OKPY KAIOIIEH Cpejie;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HHpopMauuun B HHTepHeTre B
COOTBETCTBHUH C 33JIaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEYMBON WIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BATh NP BHITIOJIHCHUH YUEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3AUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUAbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
yucie MyOJuYHO JeNiaTh KpaTKhue COOOIIEHUS O PE3yJIbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAHUN, MPU HTOM TPAMOTHO MCIOJIb30BATh



U3YYEHHbI NOHATUHHBIM anmapaT Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALlEH;

IpU BBINOJIHEHUU Y4YEOHBIX HPOEKTOB M HCCIEAOBAaHUU PACIPENEISTH
00s3aHHOCTH B TpPYyNI€ B COOTBETCTBUM C IOCTABJICHHBIMU 3aJadyamH,
CICAUTh 3a BBIIOJHEHUEM IUIaHA JCHCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJA B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiry o0yuenus: B 8 kiacce npeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELIECTBA, KPUCTAINIMYECKUE U
aMmop(HbIe TeJa, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3yXa, TEMIIEpaTypa, BHYTPCHHSS JSHEPIHs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y TIUDJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacHIMpEeHHE M CKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIIWUIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJeBaHUE), KHUIICHHE,
Teruionepeaaya (TEnI0npOBOIHOCTD, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTPHU3ALUA TEJ, B3aUMOJECHUCTBUE 3aPSAJ0B, NEHUCTBUS JIEKTPUUECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MAarHUTOB, JCHUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIKS)
[0 OIHUCAHWI0O WX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XalollleM MHUpe, B TOM 4ucle (u3nueckue SsBJICHUS B MPUPO/IE:
MIOBEPXHOCTHOE HATSHKCHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoIOCOB, pPOJIb MArHUTHOTO TOJISI IJi >KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHU;

OTNUCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢bu3uYecKre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS], KOJTUYECTBO
TEIJIOTHI, yJAEIbHAs TEIUVIOEMKOCTh BEIIECTBA, YyAECAbHAsA TEIJIOTa
IJIaBJICHUsI, yJAENIbHAs TeIUIoTa MapooOpa3oBaHMs, yaACIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAaIllHbl, OTHOCUTEJIbHAsl BIAXXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsm,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpU  ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HCHOJIb3YeMbIX BEIWYUH, 0003HAUEHUS U EIUHUIIBI
bu3MUeCKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJb3Yys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULIMU TMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiia, 3aKoH OMa sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

00BSICHATH (PU3UYECKHE TPOILIECChl M CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYAIMl MPAKTUKOOPUEHTUPOBAHHOTO XApPaKTEPA: BBISABIIATH
MPUYUHHOCIEACTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYeCKHUX
IaroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHI,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacy€THhIE 3aJadud B 2—3 JEUCTBHS, MCIOJIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIINE (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXoauMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4Y€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITH
(bu3HYEeCKUX METOOB, HCIOIB3Ysl OMHCAHUE WCCIICOBAHUSA, BBIICIATH
MPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUA UCCIIEN0BAHMS, JIETIaTh BHIBO/IBI;

NPOBOJAUTH OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3HYEeCKUX CBOMCTB TeJ (KAMMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHUs MpPU U3IYYEHHH OT IBETa U3Jydaroliew (morionaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYpPhl KUJIKOCTH U
IUIOIMAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alrsg TEI W B3aWUMOJCHUCTBHUE
AIEKTPUYECKUX 3apsif0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJlM3allisi MAarHUTHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBaTh
IpoBepsieMbIe MPEATONIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py/I0BaHus, OMUCHIBAThH XOJ1 OMBITa H (POPMYITHUPOBATH BHIBOJIBL;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXKHOCTH BO3[yXa, CHUJbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATH
pe3yNIbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHON aOCOIIOTHOMN MOTPEITHOCTH;
IPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
JIpyrol C UCHOJb30BAaHUEM MPSAMBIX HU3MEpEeHUuM  (3aBUCHUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TOMEPEYHOro
CEUYEHMS U YAEIbHOIO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUIIBI TOKA,
WAYIIeT0 4epe3 MPOBOJAHMK, OT HamNpsHKEHUS Ha  TPOBOJHUKE,
UCCIICIOBAHUE TIOCJIEIOBATEIbHOTO M  MapajuIeIbHOTO  COSAMHEHUU
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yNbTaThl TOMYYEHHOW 3aBUCHMOCTH B BHAE TaOMUI] U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICOBAHMS,

IPOBOJAUTh KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKCHHON WHCTPYKIMH, H
BBIUMCIISITH 3HAUCHNE BEIHUMHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1a6opaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MNPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amIepMeTp,
BOJIbTMETpP, CUETUYMK JJIEKTPUUYECKOM DHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
NPEIOXPAHUTEIH, STICKTPOMATHUT, AIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (M3MUECKUX SIBICHUI U HEOOXOIUMBIC
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JABHUTaTEb BHYTPEHHETO
CTOpaHus, BJEKTPOCKON, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUECKUX
Heneil ¢ mocae0BaTeNbHbIM U MapayljIeIbHbIM COCTUHEHUEM DJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIETICH;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HMH(QOpMaAIMIO O  IpUMEpax)
MIPAKTUYCCKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
XKU3HU JJ11 oOecrieyeHus: 6€30MacHOCTH MPH OOpaIEHUH C MPUOOpamMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COONIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaloLlEeH cCpe/ie;

OCYLIECTBJISATh TMOUCK MHPOpMaMK  (U3UYECKOTO COJACpKAHUS B
HNutepHeTe, Ha OCHOBE WMEKIOLIMXCA 3HAHUM MU NOYTEM CpPaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITH  HH(POPMAIMIO, KOTOpas
SIBIIIETCS POTUBOPEUNBON UITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIOJIb30BAaTh P BHITIOJIHEHUH YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy  (PU3UYECKOrO0  COJEp)KaHHs, CIPABOYHBIE MaTepHUabl,
pecypchl cetu MIHTepHET, BIaieTh MpuéMaMu KOHCTICKTHUPOBAHUS TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHWS,
0000mas uHOpMaAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3HUECKOTO
colepkaHus, B TOM 4YHCIE NyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM KCCIEeNOBATENbCKON AESITETbHOCTH, P 3TOM TPAaMOTHO
UCIIOIB30BaTh M3YUYECHHBIN TMOHATHIHBIN amnmapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (DU3NUECKUX
MPOIECCOB paclpeAensaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MIOCTABJICHHBIMA 33/1a4aMH, CJICAWTH 3a BBHITIOJHEHWEM IIaHA ACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIQa B
NeSITeLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xoniy oOydenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMs, Aedopmanus
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LUEHTP TSKECTH, aOCOIIOTHO TBEPHOE TEIIO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YIbTpPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJIa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aIbHO30PKOCTb,
CHEKTPbl UCITYCKaHUS U MOTIJIOIIEeHMs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IEPHAS] SJHEPTETUKA;

paznuyaTh SIBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE IPSAMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJIcHUE Tell, PABHOMEPHOE JBUKEHHUE 10 OKPYKHOCTH, B3aUMOJAEUCTBHE



TEJ, PEaKTUBHOE ABM)KEHHE, KOjeOaTelnbHOE IBUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEWMHOE paclpOCTPaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpyXXarolieM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, JBMKEHUE IUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B IMPHUPOAE, OMOJIOrMYECKOe ACWCTBUE BUIUMOTO,
yJIbTPapUOJIETOBOIO M PEHTIE€HOBCKOI'O M3JIY4YEHHMH, €CTECTBEHHBIM
PaaMOaKTUBHBIN ()OH, KOCMUYECKUE Jy4Yd, PaJMOAKTHUBHOE H3JIy4YeHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJAUOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX
SIBJICHU;

ONMUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (PU3UUECKHUE SBJICHUS, UCIIONb3YS
(¢u3nyeckue BeNWYUHBI (CpelHsAsI W MIHOBEHHAs CKOPOCTb Tela MpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTbh, YIIoBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOZHOIO TMaJeHMs, BEC TeJla, HUMIYJbC Te€la, WMILYJIbC CHJIBI,
MexaHudeckas padoTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEpPrus Tea,
NOJHATOrO HAJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMANIbHAs DHEPrUs CKaTOU
NPY>KUHBI, KHHETHYECKas SHEprus, IOJIHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTellb MPEIOMJICHUS CPE/bl), IPU OMUCAHUU
IPaBUJIBHO TPAKTOBaTh (PU3MYECKUI CMBICT MCIOJIb3YEMbIX BEJIWYMH,
0003HAYCHUS U EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HHEPruH, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIMI CYNEPHO3ULIMH CHJI, NPUHLUMUI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEI



NP SJACPHBIX PEAKIMAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa W 3alMCBIBATh €0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSCHATH (U3MYECKHE TPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JTOTUYECKUX
IIaroB ¢ Omopod Ha 2—-3 M3yYeHHBIX CBONCTBA (DM3MUECKUX SIBIICHHM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJladyd 3alUChIBATh KpaTKOE
YCIIOBUE, BBISBIATh HEIOCTAMOIINE WA U30BITOYHBIC AHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PAcCUEThl U
OLICHUBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PHU3UUECKOU
BEJTUYHHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PpEUIUTh TPU MOMOIIH
(GU3NYECKUX METOJIOB, WCIIONB3Yysl OMHCAHWE HWCCIEIOBAaHUS, BBIACIATH
IpoOBEpsieMOE  TPENONOKEHUE, OICHUBATh MPABWIBHOCTh MOPAIKA
OPOBEJCHHUS  HMCCIEAOBAHMS, JeNaTh BBIBOJABIL, HHTEPIPETUPOBATH
pe3ysbTaThl HA0JIIOIEHUH U OIIBITOB;

NPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (PU3WUYECKUX SIBICHUNA WIH
(¢u3MUecKuX CBOMCTB Ten (M3yueHHue BTOporo 3akoHa HeroToHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCHUMOCTh MEpHOAa KoJIeOaHWl MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, TPSMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pas3joxkeHue Oeoro cBeTa B CIEKTP, M3yUeHHE CBOHCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHWs, ONUCBHIBATH XOJ  ONbITA W  €r0  Pe3yJIbTaThI,
bopMyIMpPOBaThH BHIBOJIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HA4YCHHE W3MEpPSIeMON BeIMYUHBI ((POKYCHOE paccTOsSHUE
coOuparoiield JMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a U3MEpPEeHUs
(M3MepUTEIbHOTO MpHdOpa);

NPOBOJNUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJIb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM J[BWKEHUU 0€3 HayaJbHON CKOPOCTH, NEpUoja
KOJICOAHW MaTeMaTHYeCKOro MAasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEeHHUs CBETa OT yrja MaJCHUs W yria MPEIOMJICHHS OT YIJia



najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3nYecKUX BEIWYUH B BUJE TaOmuil U rpaduKoB, JejaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBbIC W3MEPEHHUS (U3MUYECKUX BEJIMYUH (CpEeaHsIs
CKOPOCTb M YCKOpPEHHME Tella MpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuos; KoieOaHWii MaTeMaTH4ecKoro W TMPY>KUHHOTO MAasTHUKOB,
onTHYecKass Ccuia coOuparomieil  JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM,;

pa3nu4aTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepHaIbHasl TOYKAa, aOCONIOTHO TBEPIOE TENO, TOYCHYHBIA HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJb aToMa, HYKIOHHAas
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM YHCIE:
CIIUJIOMETp, NAaTYMKU TIOJIOKCHHS, PACCTOSIHHSI U YCKOPEHHUS, paKeTa,
9XO0JO0T, OYKH, TMepuckKor, ¢GoToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3ajad, ONTHYCCKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cCOOMparoLel JIMH3E;
NPUBOAUTH  NpPUMEPHl  (HAXOMWUTh  WH(DOpMAIMIO O  TpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HU Il obecriedeHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBIATh TMOUCK WHGOpMAMK  (U3UIECKOTO COJACpPKAHUS B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIHPYs MOUCKOBBINA 3aMpoOC, HAXOAUTh



NYTU ONpeesIeHUs] JOCTOBEPHOCTH IMOJIyYeHHON MH(OpMAaIMK Ha OCHOBE
VMEIOLINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COACpXkaHHs, CIPABOYHbIE MaTEpUAIbI,
pecypcesl cetu MIHTEpHET, BaneTb NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/71aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIMM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEp KaHMS,
nyOIMYHO MPEACTABIATh Pe3yIbTaThl IPOSKTHOM WIIM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIb30BAaThb  H3YYEHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (U3MKH U CONpPOBOXKAATH
BBICTYIUIEHWE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBo 4yacoB DIeKTPOHHBIE
Ne HaunmenoBanue pa3ienos u Kontponbusre | TIpakTaueckue (uudposrie)
n/m | TeM NPpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3neu 1. ®dusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpPa
bu6mmorexa [IOK
1.1 ®dusuka - HayKa 0 IPUpPo/Ie 2
Y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 DuU3NYECKUE BEITNYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN METO/ ) 1 bubnmoreka [IOK
' [MO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nea 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEIECTRA https://m.edso0.1u/7f416194
)9 JBr>KeHre U B3aMMOICIICTBHE ) 1 bu6mmoreka [IOK
' Y4aCTHUI] BEIleCTBa https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bubnuorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5

Paznen 3. /IBukeHune U B3auMo/IeiicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

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




bu6nuoreka [JOK

3.2 HMHepuus, Macea, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. 2
3.3 Crna. Baer ot 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apienue. [lepenaua
41 Hasnern . peat 3 bubmuoreka [JOK
' JIABJICHHA TBCPIILIMHU TCTAMH, https://m.edsoo.ru/7f416194
JKUIKOCTSIMM U Ta3aMH
bu6muoreka [JOK
4.2 Jlasnenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/7f416194
JelicTBHE KUKOCTH U Ta3a Ha bubmmoreka [JOK
4.4 . 7 3
MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora u MoIHOCTH. JHeprus
bu6nmoreka [JOK
. 1
>1 Pabora u momHOCTE 3 https://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
1
32 HpocThie mexanu3MEL > https://m.edsoo.ru/7f416194
bubmmoreka [{OK
>3 Mexanuueckas sueprus 4 I https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO HACOB 68 12




[10 IIPOT'PAMME




8 KVIACC

KoanuecTBo yacos DIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourpossbie | TIpakTmaeckne (uudposbie)
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TenioBblie IBJICHUSA
11 CrtpoeHue u CBOICTBA 7 bubnmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 TennoBslie mpoiiecc 21 1 5
TITOBBIC MPOLECChL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3znen 2. DiiekTpryeckrue 1 MAarHUTHbIE SIBJICHUS
DJIEKTPUUYECKUE 3apsIIbl.
2.1 3a SDKI;HHBIG Tenalp)l I/IIIX 7 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
29 ITocTosiHHBIN 20 5 7 bubnuoreka [JOK
' 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
54 DNIeKTpOMarHuTHas 4 bubnuorexa [JOK
' AHAYKLAS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
i 68 4 14.5

YACOB I10 [TPOTPAMME




9 KVIACC

Koau4vecTBo 4acoB DIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourpossbie | TIpakTmaeckne (uudposbie)
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKCHHE 10 1 bu6mmorexa [JOK
' 1 CITOCOOBI €T0 ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4deckue Ko0J1e0aHUA U BOJIHEI
bu6muoreka [IOK
2.1 MexaHn4deckrue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
59 MexaHH4eCKHEe BOJIHEI. g | 3 bu6morexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 3. DjieKTpOMarHuTHOE 10JIe ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuorexa [IOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHbI PacpOCTPaHECHUS 6 2 bubmuorexa [JOK




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

cBeTa
49 JIMH3BI ¥ oNTHYECKHE 6 3 bub6auoreka [IOK
' IpUOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro ceera 3 ) bu6mmoreka [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 5. KBaHTOBBIE ABJIEHNSA
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETa 4 1 bubmorexa I[IOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [IOK
32 CTpoeHue aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
>3 Fnepubie peaiui / ! https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Paznen 6. [loBTOopuTe 1bHO-0000111aI01IIHIT MOY T
[ToBTOpeHue u 06061IeHNE
6.1 coJIepKaHuI Kypca 9 2 bubmorexa [IOK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO
i 102 27

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHBIE
nugpossie
o0pa3oBaTe/bHbIE

pecypchl

®dusuka — HayKa O IpUpPOJE.
SIBnenus npupoasl.
DU3NYECKUE SBIICHUS

MeXaHI/I‘ICCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUA

dusnueckue BEIUYUHEBI U UX
U3MepeHue

Ypok-uccnenoBaHue
"U3mepenune Temneparypsl
MIPU TIOMOIITH KUJIKOCTHOTO
TEPMOMETpPA U JJaTIYNKA
TemnepaTrypsl"”

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKU U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAaY4YHBIN METOT
no3HaHus. Onucanue
buznyecKuXx SBICHUH C
IIOMOLIBIO MOJIEIIEN

bu6mmorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue




"IIpoBepka rumnoTe3bl:
JAIIbHOCTH IOJIETA IIApUKa,
MYIEHHOTO FTOPU30HTAIIBHO,
TeM OOJIbIIIe, YeM OOJIbIIe
BbICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,

7 JOKa3bIBAIOIHE JUCKPETHOE bubmmorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KEHHE YaCTHIL BEIlleCTBa bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoanuie « OnbIThI
9 10 HAOJIFOIEHUIO TEILIOBOI'O
pacuIupeHus Ta30By
10 ArperaTHble COCTOSIHUS
BellleCTBa
Bzaumocss3p Mexay
CBOMCTBaMH BEIIECTB B
pa3HBIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmmorexa TIOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
MexaHnuyeckoe IBIKECHHUE.
12 PaBHOMEpHOE 1 bubmmorexa TIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUKEHHE
13 Cxopocts. Enuaunist bubnmorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpemMeHU bubnuoreka [IOK

JIBIDKCHUS

https://m.edsoo.ru/ff0a0aec4




15

Wuepuus. 3aKoH HHEPLMH.
B3anmoperiictBue e kak
PUYMHA U3MEHEHUS] CKOPOCTH
JBUKEHUSI TEJ

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemectBa. Pacuer
Macchbl U 00bEMa Tejia 110 €ro
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHnas pabota
«Omnpenenenue MIOTHOCTU
TBEPAOTO TEIa»

18

Pemmenue 3agad mo reme
"ITnoTHOCTE BemecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al23c¢

19

Cuta Kak XapakTepUCTHUKa
B3auMozeicTeus ten. Cuiia
ynpyroctd. 3akoH ['yka

20

JlaGoparopHas paboTa
«M3y4yeHne 3aBUCUMOCTH
pacTspkenus (aedopmariim)
NPY>KUHBI OT TPUIIOKEHHON
CHITBI»

21

SIBnenne tarorenus. Cuia
TAXKCCTH

22

CBA3b MEXY CUJION TSKECTH
H Maccol Tena. Bec Tena.
Pernrenne 3aga4 1mo reme
"Cuna Tsxectn"

bubmnoreka LJOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha Ipyrux
mranerax. Guznyeckue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al1502




XapaKTEPUCTHKH IIIAHET

bu6mmoreka [IOK

24 Msweperme cr. unamomerp https://m.edsoo.ru/ff0al 8cc

bu6mmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CnoxxeHue AByX Cul,

2% HaIIPaBJICHHBIX 10 OJJHOMI bu6nuorexa [IOK
npsiMoid. PaBHoelicTByomast https://m.edsoo.ru/ff0ala70
Qin

7 Pemienue 3amad no teme
"PaBHonelicTByrOMmAs cui”

TpeHue CKOIbKEHHS U TPEHNE
28 nokos1. Tpenue B npupoje u buommorera LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JlabopaTtopHnast pabota
«3y4yeHue 3aBUCUMOCTH

”9 CHJIBI TPEHUS CKOJIBKEHUS OT bubnmorexa [JOK
CUJIbI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS
MTOBEPXHOCTEI
Pemenue 3anau Ha

30 omnpeaeseHue
PaBHOACHCTBYIOIIEH CHIIBI
Pemenue 3agau no remam:

31 «Bec tenay, «I'paduueckoe bu6mmoreka [JOK
n3o00paxenue cuimy, «CHIb, https://m.edsoo.ru/ff0alde0
«PaBHOAECHCTBYIOIIAS CHIDY

32 KonrtponbHas padora o




TeMaM: «MeXaHHIeCKOe
IBIKEHHE), «Macca,
INIOTHOCThY, «Bec Temay,
«I"paduueckoe nzodpaxeHue
cuiy, «CHieny

Hasnenue. CriocoObl

33 MEHBILIEHNS U YBEJINYECHUI bubmorexa LOK
M M https://m.edsoo.ru/ff0a20a6
JTABJICHUS
JlaBneHwue raza. 3aBHCUMOCTD
34 aBJIEHUS raza or oobéMa bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHus
35 TBEPJBIMU TEJIAMH, bubmnoreka LJOK
JKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
[Tackansg
JlaBieHue B )KUJIKOCTH U Ta3e,
36 BBEI3BAHHOE JEUCTBUEM CUJIBI bubmmorera [TOK
A https://m.edsoo.ru/ff0a2718
TKECTHU
Pemrenue 3agad mo reme
37 «JlaBeHue B )KUJIKOCTH U brbmmorexa LIOK
a https://m.edsoo.ru/ff0a2826
raze. 3axkon [Tackaisy
bu6mroreka [JOK
38 Coo0mraromnuecst coc
[Harotuecs YR https://m.edsoo.ru/ff0a2970
39 T'unpasnnueckuii npecc bubmorera [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIN HACOC
b K
41 Atmocdepa 3emin. [puanner Hommorexa LIO

https://m.edsoo.ru/ff0a2b5a




CyILIECTBOBAHUS BO3yILIHON
000J10YKH 3eMITH.
3aBUCUMOCTB aTMOC(EPHOTO
JTaBJICHUSI OT BBICOTHI HaJl
ypOBHEM MOps

4 Bec Bo3nyxa. Atmocheproe bubnuoreka LIOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHOro bubnuorexa [JOK
nasneHus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 ABJICHUSI OT BBICOTHI HA, bubmmorexa [IOK
A A https://m.edsoo.ru/ff0a2fc4
ypOBHEM MOps
bapomerp-anepounn.
45 ATII:/IOC(bEI: H0€p aBJICHHEC Ha bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BHICOTAX
46 Pewienue 3agau no reme
"ATtmocdepHoe naBneHue"”
JleicTBue KUAKOCTH U T'aza Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«Onpenenenue
48 BBITAJIKUBAIOIIECH CHUIIbI bubamorexa [TOK
N Iil ’ https://m.edsoo.ru/ff0a33fc
NeiCTBYIONIEH Ha TEeJo,
MOTPYKEHHOE B JKHJIKOCTh
JlaGopaTtopHast paboTa 1o
PaTOpHai b bubmuoreka [JOK
49 teMme «VccienoBanue

3aBHCHUMOCTH BE€Ca TC€JIa B BOAC

https://m.edsoo.ru/ff0a3514




0T 00bEMa NOTPYy>KEHHOH B
KHJKOCTh YaCTH TEJIay

bu6mmoreka [IOK
30 Hnaatme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue
51 apeoMeTpa Wi
KOHCTPYHPOBAHUE JIOJIKU U
OIpeieNieHne e€
rpy30MoaBEMHOCTH"
Pewenue 3amgau no remam:
«I1naBanue cynos.
52 BosgyxomnaBanuey, bubmorexa [IOK
https://m.edsoo.ru/ff0a3654
«JlaBneHue TBEPABIX TEI,
JKUJIKOCTEN U Ta30B»
bu6mroreka [JOK
>3 Mexanmeckas padora https://m.edsoo.ru/ff0a3{82
54 Moutaocts. EquHuIb! bu6mmoreka [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOM NpHU
noaAbEME IO JIeCTHUIIE"
56 IIpocTeie MexaHU3MBbI. Pbryar.
PaBHOBecue cui Ha ppruare
KonrponsHast pabora o Teme
«JlaBneHue TBEPABIX TEI,
57 YKUJIKOCTEHN U Ta30B» /

Bcepocculickas mpoBepoyHas
pabora




PesepBHslit ypok. Pabora ¢
TeKCTaMHM 1o TeMe «JlaBneHue

bu6mmoreka [JOK

58 TBEPJBIX TEJ, )KUJKOCTEH 1
P a . https://m.edsoo.ru/ff0adffe
ra3oB» / Bcepoccuiickast
poBepoyHas pabora
Prbruaru B TexHuke, OBITY U
npupoze. JJabopatopHas bubnuoreka LIOK
59 0.5
pabora «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBU paBHOBECHS pbluara
Pewienue 3agau o reme
60 «YcIll0BUSI paBHOBECHSI Bu6mmorexa [IOK
P https://m.edsoo.ru/ff0a48a6
phIuara
KoaddumuenT nonesnoro
NEICTBHUS MEXaHU3Ma.
61 JlaGoparopHas paboTa 0.5
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH
2 Pemenwue 3agau mo Teme bubmnoreka IJOK
"Pabora, momuocth, KIT/[" https://m.edsoo.ru/ff0ad4c48
Mexannyeckas SHeprusl.
bu6morexa [JOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
MOTEHUUaTbHAs SHEPTus
64 3aKoH COXpaHEHUs bubnunoreka [JOK
MEXaHHYECKON SHEPTUr https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TeMe
"OKcnepUMEHTaJILHOE
65 onpeJieJICHUE U3MEHEHUS 1

KUHETUUECKOUN U
MOTEHLIMAIBHON YHEPTUU TIPU




CKaTBhIBAHUU TEJA 110
HAKJIOHHOH III0CKOCTH"

66

KonTponbnas pabota no teme

«PaboTa 1 MOLTHOCTB.
OHeprus»

67

PesepsHslit ypok. Pabota ¢
TEKCTAMH 110 TEME
"MexaHn4yeckoe OBUKeHue'

bubauoreka [IOK
https://m.edsoo.ru/ff0adee6

68

PesepHbiit ypok. Pabora c
TeKcTamu 1o teme "Pabora.
MormtHocTh. DHeprus"

OBILEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

12




8 KVIACC

KoanuectBo yacos DlIeKTPOHHbIE
Ne ara H(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A ungp
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKON | bu6nuorexa LIOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHHUS
) Macca u pazmep aTOMOB U 1
MOJIEKYJI
Mopaenu TBEpIOTO, JKUAKOTO U
3 razoo0pa3Horo coc;Tos{HHﬁ 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
4 ra3zo000pa3HOro COCTOSTHUM |
BeleCTBa Ha OCHOBE
MOJIOKEHUH MOJIEKYJIIPHO-
KHMHETHYECKOUN TEOpUHU
5 Kpucrannuueckue u | bubnuoreka [IOK
aMmop(QHbIE Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KalWJUISIPHOCTh 1 Bubmmorexa [IOK
p i https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HATsKEHUE
7 TennoBoe pacmpeHue u 1 bubnuotexa [JOK

CXKXaTuc

https://m.edsoo.ru/ff0a5a26




Temmneparypa. Cs3b

BBIJCIIAAEMOI'O UM ITPpU
OXJIaXXACHHUH

8 TEMIIEPATypPbl CO CKOPOCTHIO
TEIIOBOIO JBMKEHHUS YaCTHI]
BnyTtpennss sueprus.
9 CnocoObl U3MEHEHUS bubmorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN 3HEpruu
10 Bunsl Tenonepenauu bubmmorexa TIOK
p https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHus
"IIpakTHueckoe
1 HCTI0JIb30BAHUE TETIOBBIX bubmuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEJISIX
sHEeprocoepekeHus"
12 KoanuecTBO TEIIOTHI. bubmuorexa [JOK
VY aennbHas TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIIOBOTO
bub6munoreka IIOK
13 6ananca. TemiooOMeH n
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBaHue sSIBICHUS
14 TermIoo0MeHa pu bubmorexa LOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOJHOHN 1
ropsiaeit BoanI"
Pacuer konnaecTBa TEILIOTHI,
HEOOXOUMOIO I
15 HarpeBaHus Tena u




JlaGopartopHas paboTa

16 "OnpenenneHue yaeabHOR bubmmotera [JOK
P 4 " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECTBA
17 DHeprus TorMBa. Y aeabHast bubnuoreka [IOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHne n oTBEpAEBaHUE
18 KPUCTAINIMYECKUX T bubmmorera [TOK
P ' https://m.edsoo.ru/ff0a71d2
VY nenpHas TEII0Ta IUIaBICHUS
JlaGopaTtopnas pabora
19 "On EZ[GJ‘IEHI/IG pﬂenLHoﬁ bubmotera [JOK
p y " https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IJIaBJICHUS JIbJA
20 [TapooGpa3oBanue u bub6nuoreka [IOK
KoHJieHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nenpHas Teniora
napooOpa3oBaHus U
21 KOHJEHCAIINH. 3aBUCUMOCTh bubmmorexa I[IOK
a T https://m.edsoo.ru/ff0a786¢
TEMIIEpaTypbl KUTIEHUS OT
aTMoc(hepHOTro TaBICHHUS
BnaxxnocTs Bo3myXa.
JlaGopaTopHnas pabota
2 "Ompenererie bubmuorexa [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHOU BIAXKHOCTHU
BO3/IyXa"
Pemrenue 3amau Ha
23 OnpeeieHUE BIAXKHOCTH
BO3/lyXa
24 [TpuHIUITBE paOOTHI TETIJIOBBIX

nsurareneit. [lapoBas




TypOuHa. /[Burarens
BHYTPEHHET'O CTOpaHHS

25

KIIJI TenoBoro aBurarers.
TermoBsle ABUTaTEIN U
3alllUTa OKpY>Karouleil cpeibl

bubmnoreka IJOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U
HpEeBpaIICHNs YHEPTUH B
TETIJIOBBIX MTPOIIeccax

27

IToaroroBka Kk KOHTPOJIBHOMI
pabore no Teme "TemnoBbie
saBieHud. I3MeHenue
arperaTHbIX COCTOSIHUI
BenrecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8312

28

KonTtponsHast pabora o Teme
"TennoBble SBJICHUS.
W3meHeHne arperaTHbIx
COCTOSIHMM BenrecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30

Ypok-uccienoBaHue
"OnexTpuzanus Tel
WHIYKIUEN U IIPU
CONPUKOCHOBEHUU"

31

B3anmoneiicTBre 3apsyKeHHBIX
Ten. 3akoH Kynona

bubmnoreka LJOK
https://m.edsoo.ru/ff0a87¢e4

32

DIIEKTPUUYECKOE TIOJIE.
HanpsxeHHOCTB
3JIEKTPUYECKOTO ITOJIS.

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8a0a




[IpuHnun cynepno3sunun
IIEKTPUYECKUX MOJIEN

Hocurenn SJIICKTPHUICCKUX

33 3apsa0B. DJIeMEHTapPHBII
3apsia. CtpoeHue atoma
[IpoBOAHUKY W AUDIICKTPUKH.
34 3aKOH COXpaHEHUs bubamorexa [OK
p https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsia
Pemenue 3anau Ha
35 MpUMEHEHNE CBONCTB bubmmorexa [JOK
p https://m.edsoo.ru/ff0a90cc
AJIEKTPUICCKUX 3aPST0B
DNEKTPUYECKHUM TOK, YCIOBHS
36 €ro CyIIeCTBOBAHHUSI. bubnunoreka [JOK
HCTOYHMKH ATIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUS 2JIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
13 " JlelicTBHE IEKTPUIECKOTO |
MOJIsl HA IPOBOJTHUKHU U
JUAJIEKTPUKH"
19 DIIEKTPUUIECKHI TOK B bubnmorexa [JOK
MeTaax, )XUAKOCTIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas enb U eé
COCTaBHBIE YaCTU
Cua Toka. JlaboparopHas
" bubnuorexa [JOK
41 pabota "U3mepenue u 0.5

pEryJIupoBaHUe CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUUECKOE HANPSHKEHHE.
BoasT™merp. JTabopartopHast

bu6mmoreka [JOK

42 pabora "U3mepenue u 0.5 https://m.edsoo.ru/ff0a9e14
peryiupoBaHue HanmpsHKeHUs "
CornpoTuBieHNE TPOBOJHUKA.

43 VY nenpHOE CONPOTUBIIEHHUE bubmmorera [TOK
S — https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTD
3JIEKTPUUYECKOTO

44 COIIPOTUBIICHUS IIPOBOJIHUKA 1 bubmorexa HOK
I — https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U
Marepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpsokeHus. 3akoH Oma A Bubmzorexa HOK
ydacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaGopaTopHnas pabota
"HccneqoBanue 3aBUCUMOCTH

46 CHUJIbI TOKA, UAYLIETO Yepes 1 bubnuoreka [JOK
pE3UCTOP, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsLKeHHs Ha
pesuctope"
[TocnenoBarensHOE U

47 napajuieJIbHOEe COeIUHEHUS
MPOBOJIHUKOB
JlaGopaTtopHnast pabota

48 "[IpoBepka mpaBuiia 1 bubmmorexa [IOK

CJIOKCHUA HaHpH)KCHI/II\/'I npu

https://m.edsoo.ru/ff0aaas8




MOCJIEI0BATEILHOM
COCAMHCHUU NBYX
pe3uctopos"

JlaGopaTopHnas pabota
"IIpoBepka npaBuiia AJIsl CHUIIbI

bu6mmoreka [JOK

9 TOKa IIpH I1apajaeIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB"
Pemenne 3anay Ha
50 npuMeHeHue 3akoHa Oma a1 bu6nuoreka [IOK
pa3IMYHOI0 COCAUHEHUSA https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
Pabora 1 MOIIHOCTE
51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmorexa HOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
5 "Onpenenenue padboOTsl U bu6mmorexa [IOK
MOII[HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIeKTpUYECKHE LIETTH U
53 NOTPEOUTENH IIEKTPUUECKOM bubnuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTostHHBIE MATHUTBI, KX
B3aUMOJICHCTBUE
Ypok-uccnenoBanue
55 "N3yueHue nonei bubmorexa T[IOK
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MAarHUTOB
56 MarnautHoe nosie. MarautHoe bubmorexa OK

https://m.edsoo.ru/ff0acOba




oJie 3eMIIU U €T0 3HaYEHUE
IUIS SKU3HU Ha 3eMile

[ToaroToBka K KOHTPOJIBHOMI
pabote 1o Teme
"DnexTpuueckue 3apsabl.

57 3ADSBKEHHbLE Teld bu6nuoreka [IOK
SOKEHHBIC TEJa U UX
p . https://m.edsoo.ru/ff0abd2c
B3aMMOJECHCTBUSIL.
IToCTOSIHHBIN 3JIEKTPUYECKUI
TOK"
KonrtponbHas pabora o teme
"DnexTpuueckue 3apsabl.
3apspKeHHbIE Tela U UX
. bubmuoreka [JOK
58 B3aMMOJEHCTBUSIL.
. . https://m.edsoo.ru/ff0abea8
[TocTosHHBIN 31eKTpUYECKU
ToK" / Beepoccuiickas
poBepoyHas paborta
PesepHblit ypok. Pabora c
TEKCTaMU I10 TeEME
" . o bu6mmorexa [JOK
59 IToCTOSIHHBIN 2IEKTPUYECKHUN
| B https://m.edsoo.ru/ff0acdc6
ToK" / Beepoccuiickas
poBepoyHas pabora
OmneIT OpcTtena. MaruutHoe
60 10JI€ BJIEKTPUUECKOI0 TOKa bubnuorexa [IOK
MarauTHO€ 1oJie KaTyIIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
IIpumenenue
61 AJIEKTPOMATHUTOB B TEXHUKE. 0.5 bubnmorexa [JOK

JlaGopaTtopHnast pabota
"N3yuenue nencTBus

https://m.edsoo.ru/ff0ac74a




MarHuTHOIO IIOJISL Ha
MPOBOJIHUK C TOKOM"

62

DJIEKTPOABUTATENb
IMOCTOSHHOT'O TOKa.
Hcnonb3oBanue
AJIEKTPOJBUraTENICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnoprte. JlaboparopHas
pabora "KoncTpyupoBanue u
u3y4eHue paboThl
3NIEKTpOABUTATENS "

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

Onbrtel @apages. 3akoH
ANEKTPOMATHUTHOMN
uHaykuuu. [pasumno Jlenna

64

Onekrporeneparop. CriocoOsl
MIOJIyYEHUS IEKTPUIECKOU
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPruun

65

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme
"DNeKTpUUECKUE 1
MarHHUTHBIE SIBICHUA"

66

KonTponbHas pabota o Teme
"DnexTpuueckue u
MATrHUTHBIE SIBJICHUS"

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

67

PesepHbIii ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TerioBrie
sBieHus"”

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




68

PesepBHslit ypok. Pabora ¢
TEKCTaMU 110 TEME
"MaruuTtHbie aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

14.5




9 KVIACC

KoaudecTBO 9acoB

JJIeKTPOHHBIE
Ne ara H(ppoBbIe
Tema ypoka KonTtpoabubie | IlpakTuueckue A undp
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
1 MexaHuueckoe TBUKEHHE. |
MarepuanbHasi TOuKa
Cucrema orcyera. Eub 10K
nonMoTexa
2 OTHOCUTENBHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE NpAMONIMHENHOE | bubnuorexa [IOK
JIBIXKCHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEVHOE JBUKEHUE. 1
CpenHsisi U MTHOBEHHAs
CKOPOCTh
IIpssmonuHerHOE BuGmiorexa [IOK
5 PaBHOYCKOPEHHOE JBUKEHUE. 1 httos://m.edsoo.ru/ff0ad8dd
ps://m. .
Yckopenue
CKOpOCTh MPSAMOJIUHENHOTO
6 PABHOYCKOPEHHOTO JIBH>KCHUS. 1
I'paduk ckopocTu
JlaGopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus Tea Bu6 LIOK
noIMoTeKa
7 MIpU PaBHOYCKOPEHHOM 1 1

NIBUKEHUH 110 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/ff0adb18




CB0OOHOE TTaJICHUE TEL.

8 Omnpitel [Manmnest
PaBHOMEpHOE BHKEHUE TIO
9 okpykHocTu. [leproa u yacrora bubnuoreka [IOK
oOpartenus. JIuneitnas u https://m.edsoo.ru/ff0ael176
yIJIOBast CKOPOCTH
10 LlenTpocTpeMHUTENBHOE
yCKOpeHue
1 [Iepsrlii 3axkoH HptoToHAa. bubnuoreka [IOK
Bekrtop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bub6nuorexa [IOK
PaBHOelicTBYIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnuorexa [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMeHeHUE bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuoreka [{OK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amgau no reme «Cuna
YIOPYTOCTH
JlaGopaTtopHnast pabota
17 «OrnpeneneHue XeCcTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bub6aunoreka [IOK
18 Chita TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo teme «Cuita bubnunoreka IIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnast pabota bubnmorexa [JOK




"Onpexnenenue ko3 dunuenra
TPEHMSI CKOJIbKEHUA"

https://m.edsoo.ru/ff0af8be

Pemenne 3aJa4 I10 TEME

bubmnoreka IJOK

21 “3aonst Hyiorona. Cuia https://m.edsoo.ru/ff0atb8e
ynpyroctu. Cuina tpeHus"
Cuia TSDKECTH U 3aKOH

” BCEMUPHOTI'O TATOTEHHUS. bubnuorexa [IOK
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
najeHus
Ypoxk-koupepennus "IBmxenue

3 TEJ BOKPYT TPaBUTAITAOHHOTO
nentpa (CoslHeUHast cucTeMa).
[NanakTukn"
Pemenue 3anau no teme "Cuna

24 TSYKECTU U 3aKOH BCEMHUPHOTO bubmmorexa LIOK

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

TATOTCHUS

25 IIepBast kocmMu4eckas CKOpOCTb. bub6nuoreka [IOK
HeBecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBecue MaTepuaibHON
TOUKH. AOGCOTIOTHO TBEPAOE

2 Teso. PaBHOBecue TBEPAOro bubnuorexa [JOK
TeJa C 3aKPEeIJIEHHON OChI0 https://m.edsoo.ru/ff0afe36
BpalleHusi. MOMEHT CHJIBL.
LlenTp TsxecTn
PaBHOBecue maTepuanbHOW
TOYKH. AOGCOTIOTHO TBEPAOE

27 Teso. PaBHOBecHe TBEPAOTO

TeJa C 3aKPEIJIEHHON OChIO
BpallleHusi. MOMEHT CHIIBL.




LlenTp TsxecTn

Penrenue 3amad mo teMe

bub6muoreka [IOK

28 "MOMCH: cunpi. Lentp https://m.edsoo.ru/ff0b02b4
TSDKECTH
[ToaroroBka Kk KOHTPOJIBHOU

29 pabote mo Teme "MexaHnueckoe bubnmoreka [JOK
nBIKeHue. BzanmoneicTaue https://m.edsoo.ru/ff0b0408
ten"

KonTponpHas pabota mo Teme
30 "MexaHu4ecKoe IBUKCHHE. buommorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynsc Tena. UMyasc CUibl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnunoreka [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

1 Pemenue 3agau no teme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMiIrysbca" https://m.edsoo.ru/ff0b096¢
Ypok-koH(pepeHus

33 "PeakTUBHOE OBMKEHUE B
MPUPOJIC U TEXHUKE"

34 Mexanuueckas padota u bubmuorexa LIOK
MOIITHOCTD https://m.edsoo.ru/ff0b0a84

35 PaboTa cuIbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnast pabota

16 «Omnpenenenne pabOTHI CHITBI

TPEHUs PU paBHOMEPHOM
JIBIDKEHUH TeNa Mo




T OpI/ISOHTaHLHOﬁ MOBCPXHOCTU»

CBs13b HEprUU U pabOTHI.

37
[ToTeHManbHas SHEPTUst
Kunernueckas sneprus.
38 Teopema 0 KHHETHUCCKOM bubmorera [JOK
P https://m.edsoo.ru/ff0b0c32
SHEPTUH
39 3aKOH COXpaHEHUsl SHEPTUH B
MEXaHUKE
JlaGopaTtopHnas pabota
40 «HW3ydenne 3akoHa COXpaHCHUSA bubmorexa HOK
y p https://m.edsoo.ru/ffOb12fe
SHEPTU
41 KonebarenpHoe IBHKEHHUE U €0 bu6mmorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromue KoieOaHus.
42 Briny Kk 1eHHEBIC KOICOaHUS bubmmotera [JOK
YA ' https://m.edsoo.ru/ff0b20f0
Pes3onanc
43 MaremaTuueckuii u
NPY>KUHHBIA MasTHUKH
Ypok-uccienoBanue
44 «3aBUCUMOCTB MIEPUOJA bubnuorexa [{OK
KOJIEOAHHH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»
45 [IpeBpanienue 3Hepruu npu
MeXaHUUECKUX KOJeOaHuIX
JlaGoparopHas paboTa
46 «Omnpenenenue 4acToThl U bubnuorexa [IOK

nepuojia KoaebaHui
IMMPY>XUHHOI'O MasgTHHUKA»

https://m.edsoo.ru/ff0blaec




47

JlaGopartopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia Kojaebanuii rpysa,
MOJIBEIIEHHOTO K HATH, OT
MacChl Tpy3a»

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

48

Mexannueckue BOJIHBI.

CBolicTBa MEXaHHYECKHUX BOJIH.

HpOIlOJII)HBIG H NIOMNCPCUHBIC
BOJIHBI

bu6nmorexka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepeHuus
"MexaHu4ecKue BOJIHbBI B
TBEpAOM Teie. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

51

Ypok-uccienoBanue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUN PE30HAHC

53

VYpok-koHpepeHuus
"V1bpTpa3ByK U HH(}pa3ByK B
IPUpOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuueckue
KoJIeOaHMS U BOJIHEI"

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

55

KoHnTtponbHas pabota 1o Teme




"3aKOHbBI COXpPAaHEHUS.
MexaHuueckue KoJIe0aHus u
BOJIHBI"

9HeKTpOMaFHI/ITHOG I10JIC.

bu6mmoreka [IOK

36 ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
CBolicTBa 3JIEKTPOMArHUTHBIX

37 BOJIH
VYpoxk-konpepenuus "[kana
AJIEKTPOMATHUTHBIX BOJIH.

58 Wcnonb3oBanue bubmmorexa [IOK

https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOM cBs3K"
VYpok-uccnenosanue "N3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubnmorexa [JOK
BOJTH C MTOMOIIBbI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemienue 3a1au Ha onpeneneHue

60 YaCTOTHI U JJTMHBI
ANEKTPOMATrHUTHOW BOJIHBI
DJIeKTpOMarHuTHas mpupoaa

61 cBera. CKOpOCTb CBETA. Bubmmorexa [IOK

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

2 [IpsamosnuneitHoe bubnuorexa [JOK
pacrpocTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

63 3aK0OH OTpaXEHHUs CBETA. bubnmorexa [JOK

3epkana. Pemenue 3amaq Ha

https://m.edsoo.ru/ff0b38c4




IMPUMCHCHHUEC 3aKOHA OTPAKCHUA
CB€Ta

[Ipenominenue cBera. 3aKOH

bubmnoreka IJOK

o4 MPEJIOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TommHOE BHYTpEHHEE OTpAKEHUE

65 cBeTa. Mcmonap3oBaHue MOJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlabopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJia OpeJIOMJICHHS] CBETOBOTO
Jqy4a OT yIJia MajeHus Ha
rpanute "Bo3gyx-crexkio""
Ypoxk-koHpepeHuus
"Ucnonap30BaHme MOJTHOTO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3p"

68 JIunzel. OnTHyeckas cuia bubmuoreka [JOK
JINH3BI https://m.edsoo.ru/ff0b3f2¢

69 [Toctpoenue nzodpaskeHuii B bubnuorexa LIOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota

70 "Onpenenenre GoOKyCHOTO bubnuorexa [JOK
PacCTOSAHMS U ONTUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparomiei TMH3bI"

71 VYpok-koH(bepeHus bubnmorexa [JOK

"OnTHyecKue JINH30BBIE

https://m.edsoo.ru/ff0c0a7e




npudopsr"”

I'ma3z kak onTudeckas cucreMa.

bub6aunoreka IIOK

72 3peHue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "JledexTo
3penus. Kak coxpanurts 3penue"
Paznoxxenue 6enoro ceeta B
74 cnektp. OnbiTel HetoTOHA. bubnuorexa [JOK
CrnosxeHune CeKTpaJIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepcus cBera
JlaGopaTtopHnas padota "ONBITHI
0 Pa3JI0’KEHHIO OEJIOro CBETa B
75 CIIEKTP U BOCIIPUATHUIO LBETA Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU X HAOIIOICHUU
Yyepe3 IIBETOBbIC (QUIBTPHI"
VYpok-npaktukyM "BonHOBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus"
77 OmnsiTel Pesepdopaa u bubnuotexa [JOK
[UIAaHETapHAsl MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
73 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u nornouieHue
79 cBeTa aroMoM. KBaHTBHL. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c144c
JInnenyaTele CIIEKTPBI
20 VYpoxk-mpaktukym "Habmtonenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI bubnmorexa LHOK

https://m.edsoo.ru/ff0c1672




Crpoenue aToMHOTO sijipa.

bu6mmoreka [JOK

82
Hyxnonnas moaens https://m.edsoo.ru/ff0c18ac
23 PannoaktrBHBIE TpEBpAIICHUS. bubnuorexa [JOK
H3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme: Bu6 LIOK
nonMoTexa
84 "PannoakTHUBHBIE
" https://m.edsoo.ru/ff0c1b4a
IIpEBPALLCHUS
85 [lepuon nonypacnana
VYpok-koHpepeHus
bubnuorexa [JOK
86 "PagmoakTUBHBIE U3ITyYEHUS B _ a
HPUPOJLE, METHIIIHE, TeXHIKe" https://m.edso0.1ru/ff0c2126
SnepHble peakuuu. 3aKOHBI
bubnmorexa [JOK
87 COXpAaHEHUS 3apsAT0BOTO U 1
https://m.edsoo.ru/ff0c1¢c58
MacCOBOI'0 YUCEI
28 DHeprusi CBSI3u aTOMHBIX SITIEP. bubnmoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pewienue 3agau o reme
"SAnepubie peakun"
Peaxiuu cunTe3a U neneHus Eub 10K
nonMoTexa
90 sanep. UcTouHnKY sHEprun
C . https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
Ypok-koHnpepenmus " neprast
91 sHepreTuka. JlencTus
pPaaTuOaKTUBHBIX M3TyUYEeHUN Ha
’KUBBIE OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJBHOU BuG OK
nonrorTeka
92 pabote no Teme 1

"DJIeKTPOMarHuTHOE TOJIE.

https://m.edsoo.ru/ff0c223e




DIIEKTPOMArHUTHbIE BOJHBI.
KsanrosBeie sBienus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBnie aBiaenus"
[ToBTOpEeHHE, 0000IICHHE.
94 JlabopatopHblie pabOTHI 1O bubmorexa HOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue Ten
[ToBTOpenue, oboOIICHNE.

95 Pemenue pacueTHbIX U bubmuoreka [IOK
Ka4eCTBCHHBIX 3a4a4 10 TeME https://m.edsoo.ru/ff0c2572
"TemoBbie mponecch”

[ToBTOpenue, o6oOIICHNE.

96 Pemenue pacueTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 3a7a4 110 TeEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsix aBurarenci'

[ToBTOpenue, o6o0IIEHNE.

97 Pemenue pacueTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHOBOK"

[ToBTOpenue, o6oOIICHNE.
98 JlaGopaTopHbie pabOTHI 1O bubmmotera [JOK
p" P P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBbIE SIBICHUS
[ToBTOpEeHME, 0000IIEHNE.
99 Pabota ¢ Tekctamu 1o Teme bubnuorexa [JOK

"3aKOHbBI COXpaHEHUs B
MexaHuKe"

https://m.edsoo.ru/ff0c2d6a




[ToBTOpenue, o6oOIICHNE.

bubmuoreka [{OK
1 P
00 aGoTa ¢ TeKCTaMH MO Teme ! https://m.edsoo.ru/ff0c2e82
"Komnebauws v BOJIHBL"
[ToBTOpEeHME, 060OIIEHNE.
101 Pabora ¢ Tekcramu 1o TemMe 1 bubmmorexa TIOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBLIE SIBICHUS
[ToBTOpEeHHE, 0000IICHHE.
102 Pabora ¢ TexcTtamu o TeMe 1
"KBanToBas u sinepHas ¢puszuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IMPOBEPSIEMBIE ITPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemMble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCII0JIb30BATh M3YUCHHBIC ITOHATUSA

1.2

pasiiniaTth ABJICHUA IO ONHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB MU Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOHNIUX JAHHOC (l)I/ISI/IIICCKOG SBJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YUYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINIECKUX SIBICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWMCTBA Tel M (PU3MUECKUE SBICHUS,
UCIIONB3Yysl (pU3MUECKHe BEJIWYUHBI, MpPU ONHUCAHUU MPABHIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICH HCIOJIb3yeMbIX BEJIMYMH, HX
0003Ha4YEeHUS U €IUHUIIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh (GOPMYJIbI,
CBSI3bIBAIOIME JIAHHYIO  (DU3MUECKYI0O BEIMYMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTH TIpaQUKH  U3YYEHHBIX  3aBHUCHUMOCTEHN

(pI/I3I/I‘-IeCKI/IX BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/IIIGCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Yysl HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW  3alluChlBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSICHATh (PU3NYCCKUE SIBICHHS, MPOIECCHI U CBOWCTBA TEN, B TOM
Yyyclieé M B KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBJIATh MPUYUHHO-CIIC/ICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopo Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUHN, (PU3UIECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaThb paC‘IéTHI)Ie 3aJa4u B 1 -2 HCﬁCTBHH, HCIIOJIb3YA 3aKOHbI H




(dhopMyIIBI, CBSA3BIBAONINE (DU3MUCCKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
yCIOBHS 3aJla4dl  3alUChIBATh KPaTKOE yCIOBHE, MOJCTABIAThH
¢bu3nveckre BeTUIUHBI B POPMYJIIBI U IPOBOAUTH PAcUEThl, HAXOAUTh
CIPAaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JIUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTH TIOTYUYEHHOU (PU3HUSCKON BEIIMIUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH ITOMOIIU
(Gu3NYeCKUX METOAOB, B OMNHCAHUU HCCIEIOBaHUS  BBIICNSATH
MPOBEPSIEMOE MPEIIION0KEHUE (rumotesy), pas3inyarh u
WHTEPIPETUPOBATh MOJYUYECHHBIN pe3ylbTaT, HAaXOIUTh OIIMOKU B

XOJE¢ OIlbITa, ACJAaTh BBIBOJBI 110 €T0 pE3yJibTaTaM

1.9

MNpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (bI/ISI/I‘-ICCKI/IX SIBJICHUW WJIH
(U3UYECKUX ~ CBOMCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC
MPEANONIOKeHHUs, CcOOMpaTh  YCTAaHOBKY U3  MPEJIOKEHHOTO

000py10BaHus, 3aMUCHIBATh X0 ObITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATh NPSIMbIE U3MEPEHHsI C HCIOIb30BAaHHUEM AHAJOTOBBIX U
UGPOBBIX MPUOOPOB, 3alKMCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJUTH  HCCJIENOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOMH
BEJIMYHUHBI OT JpPYrod C MCIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOro HCCIENOBaHUS, COOMpaTh
YCTaHOBKY M BBIIOJIHATH U3MEPEHMSI, CIEAYs NPEUI0KEHHOMY IUIaHY,
(bUKCUPOBATh PE3yNbTATHl IMOJYYEHHOH 3aBUCUMOCTH (U3NIECKHUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUI U TpaMKOB, €JIaTh BBIBOAbI

10 pe3yJIbTaTaM UCCIIEJOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC H3MEPCHUS (PUINYCCKUX BEIHUYWH, CIEIys
MIPeII0KEHHOW MHCTPYKUUU: TPU BBIMOTHEHUH U3MEPEHHUI cobupaTh
SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMOM

BCIINYHHBI

1.13

coOmolaTh MpaBWia TEXHUKH Oe€30macHOCTH Tpu  padbore ¢

nabopaTOpHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaTh NPHUHLMIBI JEUCTBUS HM3YyYECHHBIX
npUOOPOB M TEXHUYECKUX YCTPOHCTB € TOMOIIBIO HMX OIMCAHMA,
UCIIONIb3Ysl 3HAaHUS O CBOMCTBaxX  (U3MYECKUX SIBICHUH U

HCO6XOI[I/IMLIC (I)I/ISI/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

MPUBOJIUTL TpUMEpbl (HAXOAWTh HMHGPOPMALUMIO O [PUMEPAX)
MPAKTUYECKOTO UCIOIb30BaHUS (DU3MUYCCKUX 3HAHUI B MOBCETHEBHOMN
KU3HM I oOecrieyeHus: Oe30MacHOCTH TpU  OOpalleHHH C
npuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbS U

coOII0ICHUSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpeie

1.16

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCS 3HAHUKW W MyTEM CPaBHEHUS DPA3TUYHBIX HCTOYHHUKOB
BBIICIATh MH(OpMANMIO, KOTOpas SBISETCS MPOTHBOPEYMBOU HIIH

MOJKET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHU U y4eOHBIX 3a1aHUI
HAy4YHOMOMYJAPHYIO  JIUTEpaTypy  (GU3HYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHPOpMaAUU

13 OJJHOM 3HAKOBOU CHUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HIECKOTO
COJIep>KaHusl, B TOM YHCIE MyONUYHO JIeNaTh KPaTKUEe COOOIICHUS O
pe3yabpTaTax IMPOCKTOB WM Y4YE€OHBIX HCCIICIOBAaHUM, TPH STOM
rPAaMOTHO HCIIOJIb30BaTh H3YUYEHHBIM MOHATUHHBIN anmapar Kypca

(U3HKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaluel

1.19

P BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIpenesaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIIOJIHEHMEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JIEATEIIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHICTBHE, YUYUTBIBAS MHEHHE

OKpYZKaromux

8 KUIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI 0CHOBHOM
0o0pa3oBaTeILHON NPOrpPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pas3iindaTth ABJICHUA IO OMNHMCAHWUIO HMX XaPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHUE M3YyYEHHBIX (HU3MUECKUX SBICHUI B
OKpY’KalolleM MHpE, B TOM 4YMcie (U3NYECKUE SIBICHHS B MPHUPOJE,
IIPU 3TOM TIEPEBOJMTDH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3UYECKHE SIBICHHS,
UCTONB3yd (U3UYeCKHe BETUYMHBI, TPU ONUCAHUM MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYHUH,
0003HaYCHHS U eIUHUIIBI (PU3NYECKUX BETMUMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C  JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKHd  M3YUYCHHBIX  3aBHCHUMOCTEH

(bUBUYECKUX BEITMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS M TPOIECCHI,
WCNOJIb3YSl H3YYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GbopMyITHUpPOBKY 3aKOHa MW  3alHCHIBATh €r0  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIaroB C MOMOIIBIO | — 2 W3y4YEeHHBIX CBOWMCTBa

(1)I/ISI/I‘IGCKI/IX HBJ’IeHHﬁ, CI)I/ISI/I‘ICCKI/IX 3daKOH4 WJIX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIe 3a7adu B 2 — 3 JCWCTBUS, UCIONB3Ys 3aKOHBI U
(dhopMyIIbl, CBsA3BIBAOININE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBHS 3aJIa4H 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIATH HEAOCTATOK
TaHHBIX I pElIeHHs 3a/ladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIC il €€ peIIeHUs, MPOBOJNUTh PACUYEThl U CPABHUBATH
MOJIyYeHHOE 3HAueHWE (PUINYCCKOW BEIUYHHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MpPHU OMOIIU
(U3MYECKUX METOOB, UCIIONIB3Ys OMIMCAHHUE UCCIICIOBAHUS, BBIICISTh
MPOBEPSIEMOE TPEAINOJIOKEHHE, OLIEHWBATh MPABWIBHOCTH IOPSIIKA

MNpOBCACHUA UCCIICAOBAHN, ACJIaTh BBIBOJAbI

1.9

MPOBOANTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(bU3UYECKUX ~ CBOMCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

MMPCANOJIOXKCHUA, CO6I/IpaTB YCTAHOBKY nu3 MMPpEAJIOKCHHOTO




000py/10BaHus, ONUCKHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IPSAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB U JaTYNKOB (bI/ISI/I‘ICCKI/IX BCJIMYHH, CPABHUBATH PC3YJIbTAThI

M3MEpEHUi ¢ y9€TOM 3a1aHHOH a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  HMCCJIENOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYHMHBI OT JPYrOM C HCIONb30BAHUEM MPSMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCJIEIOBaHUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (hUKcHpoBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHIE TAaONMUIl U TpaduKOB,

ACJIaTh BBIBOAKI IO PE3YyJIbTaTaM HCCIICAOBaHUA

1.12

IIPpOBOIMTH KOCBCHHBIC HU3MCPCHUA (i)I/ISI/I'-IeCKI/IX BCJIIMYHNH:
IJIaHUPOBATh U3MCPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% HpeJIHO)KeHHOﬁ HHCTPYKIIMK, W BBIYUCIATH 3HAUCHUC

BCIINYHHBI

1.13

CO6JHO,Z[8.TB paBujia TCXHUKH 0e30IMacHOCTH Ipu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMS, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE

(1)H31/I‘ICCKI/Ie 3dKOHOMCPHOCTH

1.15

pacrio3HaBaTh IIPOCTbIE TEXHHUYECKUEC YCTpOﬁCTBa 1 U3MCPUTCIIbHLIC
HpI/I60pBI o CXeMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJISATHL CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCJICOOBATCIIBHBIM M IAapallJICJIbHBIM
COCOAMHCHUECM 9JICMCHTOB, pasindasn YCJIOBHBIC 0003HaYCHHUS

OJICMCHTOB JJICKTPUYCCKUX nerei

1.16

NPUBOAUTH TPHUMEPHl (HAXOIUTh HMHPOPMALMIO O TPUMEPaXx)
MPAKTUYECKOT0 UCIOIb30BAHUS (DU3UYECKUX 3HAHUI B IMOBCETHEBHON
KU3HM I oOecredeHus: O€30IMacHOCTH TIpH  OOpalleHHH C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3/10POBbs U

cOOJIIOICHUSI HOPM HKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollen cpejie

1.17

OCYIIECTBIISATh OUCK HHPOpMAHH (PU3NIECKOTO COJIEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(GOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpeqHBOﬁ WA MOXKET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpU  BBLIIIOJHCHHUH y‘{e6HBIX 3aJaHul HAYy4YHO-




MOMYJISIPHYIO JINTEPATYpy (PU3UYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypcsl cetu MHTepHeT; BinaaeTb NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OpPMALUK U3 OJHOMN

3HAKOBOM CHCTEMBbI B APYTyro

1.19

C03/71aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UUIECKOTO
COICp)KaHMs, B TOM YHCIC MyOJMYHO MPEACTABIIATh PE3yJbTAThI
MPOCKTHOM WJIM HCCJACIOBATEIbCKON JCITEIBHOCTH, TPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

(U3MKH, CONPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

IIPU BBIMOJIHEHUH Y4YEOHBIX NMPOEKTOB M MCCIEAOBAHMMA (hU3MYECKHUX
MPOIIECCOB paCTpPeNeNsITh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHA 3aJadyamMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JEHCTBUI U KOPPEKTUPOBATH €T0, aJICKBAaTHO OIICHUBATHh COOCTBEHHBII
BKJIad B MACATCIBHOCTH prnHBI, BLICTpaI/IBaTB KOMMyHI/IKaTI/IBHOG

B3aUMO/ICIICTBHE, MIPOSBIISASL FTOTOBHOCTD pa3periaTh KOHPIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p33OBaTeJ'lI)HOI7[ nporpaMmbl OCHOBHOI'O o0mIero Oﬁpa30BaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3jindaTth ABJICHUA IO OMHMCAHWUIO HX XaAPAKTCPHBIX CBOIMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBIICHHUE M3YyYCHHBIX (HU3MUECKUX SBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SIBJICHHS B MPUPOJE,
MIPHA 3TOM TIEPEBOJMTDH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3NYECKUX SIBICHUIN

1.4

ONUCHIBATh H3yYEHHBIE CBOWMCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3yd (U3MYECKHe BEIUYMHBI, IPU ONUCAHUM MPABUIBHO
TPakTOBaThb  (DPU3MYECKHH  CMBICA  HCHOJB3YEMbIX  BEJIHUYMH,
0003HaYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIME  JIAHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpyTUMHU

BEJIMYMHAMHU, CTPOUTH  TpadUKd  M3YYCHHBIX  3aBHCUMOCTEH




(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS H TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBl, IpPHU OSTOM [aBaTh CIIOBECHYIO
GOopMyNIHpPOBKY 3aKOHa H 3alHCHIBATh €r0  MaTeMaTUYECKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PM3NYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C TOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3a7aud (OMMparollyecss Ha cuUcTemMy w3 2 — 3
YPaBHEHMI), HCHOJB3ys 3aKOHBI U  (OPMyJIbI, CBS3bIBAIOIIUE
¢Gusnyeckue BEIMUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauu
3alUChIBAaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOLIME WU
M30BITOYHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOAUTH PACUETBl M OLCHUBATh PEAUCTUYHOCTH

MOJIyYE€HHOT0 3HAaUeHUs (PU3NUECKON BETHUUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO pPELIUTh IPHU IOMOIIU
(bu3MYECKUX METOJIOB, UCIIONb3Ysl OMHUCAHUE UCCIEOBaHUs, BBIACIATH
IIPOBEPSIEMOE NIPEIIOIOKEHUE, OLICHUBATH IIPABWIBHOCTh IOpSAKA
MIPOBEICHUS UCCIICJOBAHUSA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHI 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TEN: CAMOCTOSATENFHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpyNOBaHMSA, OMHUCHIBATH XOJ OIBITA U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOJUTh TPH HEOOXOJUMOCTH CEpPHI0 TPSMBIX H3MEPEHHH,
OTIpesietisisi CpelHee 3HAUYCHHE H3MepseMOil BenwuuHbl (PoKycHOe
paccrosiHue coOMparome JUH3bI), 0O0OCHOBBIBaTH BBHIOOP crocoda

U3MEpeHus (M3MEPHUTEIHHOTO MPHOOpa)

MPOBOJIUTH HCCIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
WCIIOJIb30BaHUEM MPSAMBIX M3MEPEHHUH: IIAHUPOBATh MCCIIEI0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyYEHHON 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BUAE TaOIUIU

Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaAM UCCICAOBAHUA




1.12

MPOBOJIUTh  KOCBEHHBIE  M3MEpPEeHHs  (U3NYECKUX  BEJMYWH:
IUTAHUPOBATh U3MEPEHUs], COOMPaTh 3KCIEPHUMEHTAIbHYI0 YCTaHOBKY
U BBINOJHATH W3MEPEHHs, Cleays NPEIJOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIU3UPOBATH I1OJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCTH Tpu  pabore C

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pasnuyaTh OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENEil:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa WX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUM U HEOOXOaUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTpPOMCTB, U3MEPUTENBHBIX npubopoB U
TEXHOJIOTUYECKHUX TIPOIECCOB TPHU PEUICHUH YUeOHO-TIPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOEHUs N300pakeHUH B MIIOCKOM

3epKajie U COOMparoIIeH JTNH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAWTh HWHPOPMALUIO O TpUMepax)
MPAKTHYECKOT0 UCITOIB30BaHUS (GU3MUCCKUX 3HAHUI B IOBCEIHEBHOM
KU3HU i oOecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 37I0POBbSI

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WnTtepuer, camoctosTeNbHO (OPMYNHUPYsT TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENEJICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd Ha OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJTHUTEIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPU  BBHIMOJHEHUH Y4E€OHBIX 3aJaHUM  HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJEep)KaHHUs, CIPAaBOUYHbBIE
Marepuainsl, pecypcsl cetu MHTepHeTr; Biagers npUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HaKOBOM CUCTEMBI B IPYTYIO




1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(POpPMALMU M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
coJiep)KaHusl, MyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEIOBATEIbCKOM  JESTEIBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIb30BAaTh U3yYECHHBIN TOHATUIMHBIN allapaT u3y4aeMoro pasaena
(GU3MKH U COMPOBOXKJIATh BBICTYIUICHHE Mpe3eHTalueil ¢ ydyérom

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX NMPOEKTOB M MCCIEAOBAHHUHA (PU3NIECKUX
IIPOLIECCOB pacHpeAessaTh 00SI3aHHOCTU B IPYIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aJI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TPYIIIBI, BBICTPAMBaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peliaTh KOHPIUKTbHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble Y1€eMEHTHI COMePKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOILETO MHUPA

1.1

®usznka — Hayka O npupone. SIBIE€HHS IPUPOIBL.
@usnyeckue  SABICHHUA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnueckue BENUUMHBL  V3mepeHune  (U3HYECKHX
BenuunH.  Dusnueckue  npubopsl.  [lorpemHoctsh

u3MepeHuii. MexxayHapoHas CUCTeMa €UHULL

1.3

EcrecTBeHHOHAay4HbI METOJA TO3HAaHUS: HAOIIOZCHUE,
IIOCTAaHOBKA HAay4HOTO BOIPOCA, BBIIBMIKCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEPKE THUMOTe3, OOBsICHEHUE

HAOJIFOJAeMOT0 SIBJICHUSA

1.4

Onucanne PU3NYECKHUX SBICHUN C TTOMOIIBIO MOIEIeH

1.5

[TpakTrueckue padbOThI:

###Parf##113MepeHne paccTOSIHUM.
#i#HtPar#H#13mepenne o0bEMa KUIKOCTH U TBEPIOTO
Tena.

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

JKUJKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

ITEPBOHAYAIJIBHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

2.1

HHPar#H##CTpoeHNe BELECTBA: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

###HPar#HHt ]| pmokeane  dactuiy  BemlectBa.  CBi3b
CKOPOCTH  JBW)KCHHS  YacTHUI[ C  TEMIEpaTypoi.

BpoyHnoBckoe nBuxenue, tudpdysus

23

BzauMonelicTBue 4acTHIl BEIIECTRA: MPUTAKCHUC U

OTTaJIKUBaHHUEC




#HiHtPar#HH# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TETl.

24 B3anMocCBs3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U HMX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[TpakTHyeckue paboOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
ucrnoiib30BaHueM Gororpaduii).

2.6 #HHPar###OnbpITE o HaAOJIFOIEHUTO TEIJIOBOTO

pacIIMpEeHHUs] Ta30B.
HHAPar###OnBITEI IO  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 MexaHuueckoe NIBIDKCHUE. PaBHOMepHOE U
' HEpPaBHOMEPHOE JIBUIKEHHE
#H##Par###CKopOoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKE€HUHU. Pacdyér myTu M BpeMeHH
JIBUKCHHUSI
SlBnenue uHepuuu. 3akoH HHepUMH. B3aummoneilicTBue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBHKEHUS Tell.
Macca kak Mepa HUHEPTHOCTHU Teja
34 ###Par### lnotHoCcTh BemiecTBa. CBS3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIEeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aMOIEHCTBHUS TEI
16 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIIBIO TMHAMOMETpA
37 ###Par###IBnenue TAroreHus U cuna TspkecTH. Cuna
' TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTts
18 Cuna Tpenusi. TpeHHE CKOJbXEHUS U TPEHUE IOKOA.
' Tpenue B IpUpoie U TEXHUKE
3.9 ##HPar#H#CroxxeHre CuJl, HANpaBICHHBIX [0 OJHOMN
’ npsimoid. PaBHOIeHCTBYIO1IIAs CUIT
3.10 [TpakTrueckue padbOThI:




OrmpezneneHre CKOPOCTH  PAaBHOMEPHOTO  JBUYKEHUS
(wapvka B OKUAKOCTHU, MOJEJIU  DIIEKTPUUYECKOIrO
aBToMoOWIsE W Tak ganee). OmnpeneneHue CcpeaHei
CKOPOCTH CKOJBXEHHUSI Opycka WM IIapuka TI0
HaKJIOHHOM  1iockocTH. OmnpeneneHue  IIIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHUMOCTh pacTsbKeHUs (nedopMaiiuu) NpyKHHBI OT
NPUJIIOKEHHOH  cwiibl.  ONBITBI, JAEMOHCTPUPYIOLINE
3aBHCUMOCTb CWJIBI TPEHHS CKOJIbKEHUS OT BECa TeJa U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEN

3.11

®DusnyecKue SABICHUS B MPUPOJE: NPUMEPHI JBUKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHuuyecKkue yCTpoucTBa: IMHAMOMETP, MOAIIUITHUKH
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEHN 1 T'A30B
1 JaBnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJIMYCHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCMMOCTD JIaBlIeHUS ra3za oT 00béMa,
' TEMIEPATYPbI
43 Ilepenaya naBneHust TBEPABIMU TEJIAMHU, KUAKOCTIMU U
' razamiu. 3akoH [lackais. [THeBMaTHUeCKHEe MaIIMHBI
3aBUCUMOCTh  JaBJICHHUS JKUJKOCTH OT  TJIyOWUHBI.
4.4 ['unpocraTudeckuii mapagokc. CooOmarommecs cocyabl.
['unpaBnuyeckue MEXaHU3Mbl
AtMmocdepa 3emnu u armochepHoe naBieHue. [Ipuunnbl
45 CYLIECTBOBaHMs BO3AYIIHOM oO0ojouku 3emiu. OnbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO JAaBJICHUS OT
BBICOTBI HaJl YPOBHEM MODs
46 Usmepenne armocdepnoro aasnenus. [lpubopsr s
' U3MEpEeHus aTMOC(EepHOTO 1aBICHUS
JlefictBue KUAKOCTM M Ta3a HAa IOIPYKEHHOE B HUX
4.7 Teno. BrelTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Boznyxonnasanue




4.9

[TpakTrueckue padbOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
o0béMa mNOrpyXEHHOH B JKUJIKOCTH YacTH Teja.
OnpeneneHne BBITAIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha
TENO,  NOrpykéHHoe B  kuuaKocTb.  IIpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOIIEH CHJIbI, IEHCTBYIOLICH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CUJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00BbEMa
NOTPYXEHHON B XKMJIKOCTh YacTH TeJIa U OT IJIOTHOCTH
xkuakoctu.  KoHctpyupoBanwe — apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOOKM M  OIpencieHue  e€

IPy30N0ABbEMHOCTH

4.10

®usnueckue  SABJICHUS B TPUPOJE:  BIUSHUE
aTMoc(epHOro aBJIeHHs Ha KUBOM OpraHu3M, IIaBaHHUe

pBIO

4.11

TexHUYecKue YCTPOWCTBA: COOOIMIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOJA, THJPABIMYECKHN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTbD, DHEPTUA

5.1 Mexanunueckasi pabota
5.2 Mexanuyeckasi MOIITHOCTh
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS
' riockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JIOKy
«3onotoe  mpaBwio»  MexaHukd.  KoapdunueHt
5.5 MOJIE3HOTO JIEUCTBUS MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sneprus
53 [Tonnass mexaHuueckass SHeprusi. 3aKOH H3MEHEHHUS U
' COXpaHEHUS MEXaHUYECKON SHEPIUU
5.9 [TpakTudeckue paboThI:




#H#HtPar#H##Onpenenenue pabOTbl CHUJIBI TPEHUS IPU
PaBHOMEPHOM [JBWJKEHHHM Te€Ja 10 TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBaHnue yciloBHM paBHOBECHS
peiyara. HMamepenue KIIJI HakIoOHHOH MJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUr

du3nyeckre SABICHUS B npupoac: pblHaru B TCIIC

5.10
YyeJloBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJABUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/lep:KAHUSA
pasaena 3j1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJSAPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUs BellecTBa. Macca ©  pa3mepsl
' MosieKyd.  OmbIThl,  IOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS. MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OJKUAKOIO M ra3oo0pazHOro
6.2 cocTosHui BemiecTBa. Kpucrammudeckue u aMmopgHbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUN MOJIEKYISIPHOKHHETHYECKON
TEOPUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemnnoBoe paciIMpeHue U cxxaTue
66 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO
. TEIJIOBOT'O JIBMKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEN
. SHEPTUU: TeIIonepeaada U COBEpIIeHNnE padOThI
6.8 Buapl Tenonepenauyn: TEIIONPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHue

KomuuectBo TCIIJIOTBI. YV aenbHas TEINIOEMKOCTD

6.9
BEII[ECTBA
TenmooOMeH u TemIoBOe paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca
611 [1naBneHue u OTBEpAECBaHUE KPUCTATUIMYECKUX BEIIECTB.
' VnenbHas TemoTa riaBiIeHUs
[TapooOpazoBanue 1  koHjeHcanus.  Mcmapenue.
6.12 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHHUS.
' 3aBUCUMOCTh TEMIIEpaTyphbl KUTMIEHUS OT aTMOC(HEPHOTO
JABIICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHas TEMI0Ta CTOPaHUs
[Mpunnuner  paGotel  TemnoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO ABUTraTelsl. 1eIUIOBblE ABUTAaTENIM W 3alllUuTa
OKPY’KaloIlleH cpeibl
3aKOH COXpaHEeHMsI U MPEBPAILEHUs] YHEPTUH B TEILIOBBIX
6.16
nporeccax
[IpakTuueckue padboOTHI:
#HH#HPar###O0nbITEI 10 OOHAPY)KEHUIO JIEUCTBHS CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.
HA#HParfH##0NBITHL  TI0  BBIPALMBAaHUIO  KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHPart###OnbITE 1o HaOJIFOJEHUTO TEIJIOBOTO
6.17 pacuIMpeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEIl.

H###ParfH##0npenencHie JaBleHHUs BO3JyXa B OallJloHe
LITIPUIIA.

HH#HPar##H#ONBITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEMa W HarpeBaHUsS WU
OXJIAXACHU.

###Par### I[poBepka TUNOTE3bI JTUHEHHON 3aBUCUMOCTHU

JUTMHBI  CTOJIOMKA O KUJAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIIepaTyphbl.

###Par###Ha0monenue W3MEHEHUS BHYTPEHHEHN
SHEPrUM Tela B pe3ysibTaTe TeIuionepenayn u padboThl
BHEIITHUX CHII.

###Par#H#H#lccnenoBanue sBJIEHUS TEIJIOOOMEHa IpuU
CMEIIMBAHUM XOJIOJIHOU U rOpsiuei BOJIBI.
#HH##Par###Onpenenenune KOJINUECTBA TEIIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUITHHAPOM.

###Par###Onpenenenne  yAeIbHOW  TEIUNIOEMKOCTH
BEIIIECTBA.

###ParfH##lccnenoBanue npouecca HCapeHusl.
###Par###OnpeneneHue  OTHOCUTEIIBHONW — BJIAXKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHne yJaeabHOW TEIJIOThI TJIABICHUS

JbpJa.

6.18

dusnyeckue SBICHUS B TMPHPOJC: TOBEPXHOCTHOE
HATSOKEHWE W KAaNWULIPHBIC SBJICHHS B TMPHPOJIE,
KPHUCTaJUTBI B Tipupoe, usnydenue CoiHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI, 00pa30BaHHUE POCHI, TYMaHa,

HWHEs, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalWJUIAPBI, IPHUMEPHI
HCIIOJIB30BAaHNS KPUCTAIIOB, >KMIKOCTHBIA TEPMOMETP,
JaT4NK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOPpaHUs.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

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

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJCHCTBUS 3apsUKEHHBIX TE OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEKIY TEIaMu)

73 Onexrpuueckoe noje. Hanpsyk€HHOCTh 31€KTPUUYECKOTO

noss. [IpuHIUI Cynepno3uuuM HJIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apAa0B. 3HeMeHTapHBII>i

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. [IlpoBoaHuku n
TUBJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYECKUd  TOK.  YCJIOBHA  CyIIECTBOBaHUS
. AJIEKTPUYECKOT0 TOKA. ICTOYHMKHM IOCTOSIHHOIO TOKa
HeiictBus ANEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHMYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX U razax
. Onexkrpuueckasd uenb. Cuia TOKa. OIEKTPUUECKOE
' HaIpsHKEHNE
79 Conporusnenne IIPOBOJIHUKA. VY nensHoE
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon Oma 1 yyacTKa Ienu
711 [locnenoBarenpHOE W MapajjieIbHOE  COEAMHEHHE
' IIPOBOJHUKOB
Pabota M MOIIHOCTH 3JNEKTPHUUECKOTO TOKA. 3aKOH
7.12
Hxoyinsa — Jlenua
13 DJNeKTpUYecKue LEeNd U TOTPEOUTETH 3IIEKTPHYECKOU
' sHepruu B ObITy. KopoTkoe 3amblkaHue
IlocTosiHHBIE MarHuThl. B3auMoOJeNCTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnone. MarHuTHoe mnojne 3eMJIM U €ro
' 3HAYEHUE NI )KU3HU Ha 3emie
716 OmneiT Opcrena. MarHuTHOE 10JIE IJIEKTPUUYECKOTO TOKA.
' IIpumeHeHne MEKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO TOJS Ha IPOBOAHMK C TOKOM.
717 DneKTpoABUraTeab MOCTOSIHHOIO ToKa. Mcrmonbp3oBaHue
' JJIEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTE
7.18 Oneitel  @apages.  SIBineHHe  3IEKTPOMArHUTHOMN




nHaykuud. [Ipasuino Jlenna

DIEeKTpOreHeparop. CrniocoOsI MOJTyYEHUs
7.19 NEKTPUYECKOM  BHEPruM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnBITH 110 HAOTIOACHHUIO SJICKTPU3AIUHN TEJ HHIIyKITUEH

U TIPU COTNIPUKOCHOBEHUH.

HccnenoBanme pAeiicTBUS SIEKTPUUECKOTO TIONIA  Ha

MIPOBOJHHUKY M TUDIICKTPUKHU.

COopka u mipoBepka pabOTHl SIEKTPUUYECKON IeTH

MOCTOSIHHOTO TOKaA.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYIIETO Yepe3

PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKCHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTH

ANEKTPUIECKOTO COTIPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOILAIA MTOMEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBwWiia CIOXKCHHUS  HANPSOHKEHUW  TMpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia ajsi CHJIBI TOKA IPH MapauieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
AJCKTPUYECKOTO TOKA, MAYIIETO Yepe3 Pe3UcCTop.
OnpeneneHne  MOIIHOCTUM  3JIEKTPUYECKOTO  TOKa,
BBIJIEIIAEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKCHHS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. ccrnenoBanue
MArHUTHOTO B3aUMOJICHCTBHUSA IIOCTOSHHBIX MAarHUTOB.
N3ydyenre MarHuTHOTO TMOJIS TIOCTOSITHHBIX MarHUTOB TIPU
ux o0beaMHEHWHM u  pasaencHuu. MccrmemoBanue
JEHCTBUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.

OHLITBI, JACMOHCTPUPYIOIIIHC 3aBUCUMOCTb CHJIBI




B3aMMOJICUCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIeHHUS TOKa B Karymke. 3ydenue

JEUCTBUS MarHuTHOTO IIOJIS Ha IIpOBOAHUK C TOKOM.

KoHncTtpyupoBanue u H3y4YeHUe paboThI
BIIEKTPOABUTATEISA. N3smepenne KITA
3JEKTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI 1o

HCCICOAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCIIeOBaHUE M3MEHEHHN 3Ha4Y€HHUSA U HaIlpaBJICHUA

WHIYKIMOHHOTO TOKa

7.21

Odusuyeckue SBICHUS B MPUPOJE: IIEKTPUUECKUE
ABIEHUST B  aTtMocdepe, DICKTPUUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMiid, JAper( MOoFOCoB,
POJIb MATHUTHOTO TIOJIS JJISl )KU3HU Ha 3emiie, MOJIIPHOE

CHUAHHUC

7.22

TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOI, aMIepMeTp,
BOJILTMETp, PEOCTaT, CYETUUK DJICKTPUUECKON SHEPTUH,
9JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUrATElNb

IOCTOAHHOT'O TOKA, rCHCPATOP NOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx anementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUYECKUE ABJIEHUA
Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUS
8.3 PaBHOMepHOE NMPAMOIIMHENHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIUHEHHOE JBUKCHUE.
8.4 CpenHdss W  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPaBHOMEPHOM JIBH>KCHUH




YckopeHnue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

8.5
JIBIDKEHUE
8.6 #H##Par###CBoOoqHOe manenne. OneITh [ anuies
#H##Par##HPaBHOMEpHOE JBI)KEHUE TI0 OKPY>KHOCTH.
8.7 [Tepuon m yacrota oOpamenus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeNnbHOe yCKOpEeHne
8.8 [TepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetunii 3akon HeroToHa
8.11 HHHPar##H#] [puHIMI Cynepro3uuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHParf##Cuna TpeHMs: CWiIa TPEHUS CKOJIbKEHUS,
513 CuJia TPEHUs IIOKOS, IpyTrue BUbI TPEHUs
#HHPar###Cuna  TSDKECTU W 3aKOH  BCEMHUPHOTO
.14 TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs
IBwxkenne  mmaHer  Bokpyr  Cosnnma.  Ilepsas
515 KocMu4ieckasi ckopocTb. HeBecomMocTs 1 eperpysku
PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE
8.16 oo
H#H##Par##HPaBHoBecue TBEPIOro Teja ¢ 3aKPEIUIEHHOMN
517 OCbI0 BpameHus. MomeHT cuibl. LlenTp Tsxectn
8.18 Nmnynbc Tena. MI3mMenenue ummynbca. IMIynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HHHParf##PeakTUBHOE NBU)KEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
PaGota cun Tsaxectu, ynpyroctd, TpeHusa. CBs3b
5.22 SHEPTruu 1 paboThl
[loreHunanpHass d3HEprus Tela, MOAHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHmanbHas SHEPrusi CHKATOM MPYKUHBI
##HPar#H##Kunernueckass  sueprus.  Teopema o
525 KMHETUYECKOW SHEPTUU
8.26 HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON DHEPIUU




8.27

[TpakTuueckue padbOTHI:

Omnpenenenue cpenHeil CKOPOCTU CKOJNBXKEHHs Opycka
WIM JIBWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHre yCKOpPEeHUs Tella IpU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKJIOHHOM IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
ITpoBepka THUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HadalbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBbKEHHUSI
OT CWJIBl HOpPMalnbHOro JasieHus. OmnpeneneHue
KodpduuueHTa TpeHHUs CcKonbxkeHus. OmnpeneneHue
KECTKOCTH MpykuHbl. OmnpeneneHue padOTHl CHUIIBI
TPEHUsT TpPU PABHOMEPHOM JIBIDKEHUHM Tela 10
rOpPU30HTAIFHON ToBepxHOCTU. OmpeneneHue padOTHI
CWJIBI  YNpPYrocTM  Hpu  IoabéME  Ipy3a ¢
UCIIOJb30BAHUEM  HEMOABM)KHOIO M IOABMXKHOI'O

OJIOKOB

8.28

du3nueckue SBICHUS B Ipupoac: MpUIMBBI U OTIUBEI,
JABMKCHUEC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC

JABMKXCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  COHAOMETpP, JAaTYUKHU

MMOJIOKCHUSA, paCCTOAHNUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABMOKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMIUIUTY/1a
02 Maremarnueckuit u IIPY>KAHHBIN MasITHUKHU.
' [IpeBpaieHne sHepruu npu KoiaedaTeabHOM ABHKEHUN
93 3aryxatomue KoyieOaHus. BBIHYXIEHHbIE KOJeOaHUsI.
' Pe3onanc
Mexannyeckue BoJHBI. CBOMCTBA MEXaHHMYECKHUX BOJIH.
9.4 [IpononbHBIE W TIONIEpEYHBIE BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHU4eCKHUe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wudpas3Byk u yapTpa3ByK
[TpakTuyeckue paboOTHI:
OmpeneneHre YacTOTBl MW Tepuoja  KosieOaHMi
MaTEMaTHYECKOI0 MasiTHUKA.
OmpeneneHne YacTOThl W Tepuoja  KosieOaHMid
IIPYKUHHOI'O MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH TepuoAa  KojeOaHui
. MIOJIBEIIEHHOI0 K HWUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TepuoAa  KojeOaHui
IIPYKUHHOTO MasTHHUKAa OT Macchl rpysa. lIpoepka
HE3aBHCUMOCTH nepuoaa Kosie0aHuit rpy3a,
MOJIBEILIEHHOTO0 K HMUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyxuHbl. M3mMepenue yckopeHusi cCBOOOIHOTO MaieHus
dusnyeckue SBICHUS B NPUPOJIE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJIETPACEHUE, CEHCMHUYECKHE BOJIHBI,
I[yHaMH, X0
09 TexHudeckue yCTpOMCTBA: 3XOJIOT, WCIOJIb30BaHUE

YJIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOC IIOJIC. BHGKTPOMaFHI/ITHI)Ie BOJIHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexTpoMaruuTHas npupoja csera. CKOpOCTb CBeTa.

' BonHoBEBIE cBOlICTBA CBETa

[IpakTuueckue padbOThI:

10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TeseoHa
@usnueckue SBICHUS B TpUPOAE: OHOJOTHYECKOE

10.5 JICUCTBUE BUJIMIMOTO, YIBTPaPHOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMArdMuTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast mozensb cBera. ICTOUHMKH cBETa
11.2 IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkaio. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MpPEIOMIIEHUS CBETa.
. [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nydeit B 11H3e
116 Onrtnyeckass cucrema ¢oroanmnapara, MHKPOCKONa M
' TEeJeCKona
117 I'ma3 kak onrtudeckas cucrema. bimM3opykocTts u
' JAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnekrp. OnbiTel HeloTOHA.
. CrnoxeHue crieKTpalibHbIX LBETOB. Jlucnepcus ceera
[TpakTuyeckue paboTHI:
#HiHPart###lccnenoBanue 3aBUCHUMOCTH yria
OTpa’KeHHs CBETOBOTI'O JIyya OT YIJia MaJeHHUS.
#HiHParH##l3yuenne  XapakTepUCTHK  HM300pa’keHus
npeaMeTa B IIIOCKOM 3epKalle.
#HiHHPart###lccnenoBanue 3aBUCHUMOCTH yriaa
NPEJIOMJIEHUSI CBETOBOIO Jiyya OT YIJIla HaJeHus Ha
119 IpaHuLE «BO3JIyX — CTEKIION.
. #i#Par#Ht# lonyuene  nM300pakeHUl C  MMOMOIIBIO
COOMPAIOIICH JTNH3HI.
#H#Par#Ht#Onpenenenne  (QOKyCHOTO pacCTOSHUS U
ONTUYECKOH CUJIbI COOMpAIOIIEeH JTUH3BI.
#H#HHPartH##ONBITEl TIO pa3nokeHuro Oeloro cBera B
CHEKTD.
HH#HPar###ONBITEL 0 BOCIPUATHIO IBETa IPEAMETOB
Npy UX HAOJTIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI
dusuueckue sBIEHUS B npupoje: 3atMeHus ConHua u
11.10 JlyHbl, 11BeTa Tej, ONTHUYECKUE SBIIEHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,




¢doToanmapar, ONTHYECKUE CBETOBO/IbI

12

KBAHTOBBGIE ABJIEHUA
101 Omnbitel Pezepdopna u 1uiaHerapHas MOJAETb aTroma.
’ Moaens aroma bopa
122 Hcnyckanue W IOTJIOIIEHHE CBeTa aToMOM. KBaHTBI
. JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3nyyeHus
124 Crpoenne aromHoro sapa. Hykmonnas Moxens
' aTOMHOTO siipa. M3oTonsl
15 PannoaktuBHble npeBpamieHus. Ilepuon momypacmana
' aTOMHBIX SI7EP
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsiloBOrO U
' MaccOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
18 Peakuuu cunrtesa u nenenus saep. Mctounuku sHeprun
' ComHia u 3B€31
120 SAnepnas osHepretuka. JledcTBHME — paaMOAaKTUBHBIX
' W3ITy4YEHU! Ha )KUBbIE OPraHU3MBbI
[TpakTryeckue paboTHI:
HaGnronenne CIUIOMIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TPEeKOB: MU3MEPEHHME SHEPTUM YaCTHIIbI
0 TOPMO3HOMY IyTH (110 poTorpadusam).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
pasavoOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 PaIUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAIIOB,
JICUCTBUE PAAUOAKTHUBHBIX M3JIy4YCHUH Ha OpraHu3M
4eJloBeKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyaIbHBIN JO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUSI

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHNS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YpOBHSI OCBOCHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanust Ha ocHoBe PT'OC

[Tonnmanne pomu  GU3WMKK B  HAYYHOH  KApTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U TO3HABAEMOCTU SIBJICHUH IPUPOJBI, O pOJM DSKCIEPHUMEHTa B
¢usuke, o cucremooOpasyiomeid ponu (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 SBOJIIOLUU
(Gu3nUYecKux 3HAHUNW W UX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpaA, O BKJIAJE POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOIIECCOB OKPYIKAIOLIETO

MHUpa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHUSA O BHWAAX MaTepud (BEIIECTBO W TOJE), O ABMKCHUH Kak
croco0e CyIIeCTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHSI BELIECTBa, O (U3MYECKON CYIIHOCTH SIBICHUM HPUPOJIBI
(MEXaHUYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pazuyaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN
B OKpYKAalOLIEM MHUpPE, BBIAEIHAA HX CYLIECTBEHHbIE CBOICTBa

(mpu3HaKH)

Bnagenue ocHOBaMM MNOHSTUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHU U KCIIOJI30BaHUE WX JJISl pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHUS U

IIpOLECChI, UCITOJIB3YsL Q)YHHaMCHTaJIBHHe N SMITUPHUYCCKUC 3aKOHBI

VYMeHnune onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘I€CKI/IC SABJICHUA,

UCTIOJNB3Ys (PU3HUECKUE BEITMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHUS C YYETOM
coOmroIeHns MpaBuJI OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 TaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKIWH, OMHCHIBATH X0
OTIBITA U 3alUCBIBAThH €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBOIbI;
MPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITMUNH:
yYMEHUE IUJIaHUPOBAaTh M3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
OKCIEPUMEHTAIIBHYIO  YCTAHOBKY II0 MHCTPYKUUH, BBIYUCIITH
3HAYEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3yJIbTAaThl C
y4€TOM 3a/IaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECJOBaHMIA;
CaMOCTOSITENIBHO  COOMpPAaTh 3KCHEPUMEHTAIBbHYI0 YCTaHOBKY H
IPOBOAMTH  MCCIENOBAHME 10  WHCTPYKLHH,  IPEACTaBIATh
MOJTyYSHHbIE 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH B BUJAE TAOIUI U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, €JIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICO0OBaHUsA

[lonumaHue  XapakTepHBIX  CBOMCTB  (pU3MUYECKUX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJENIN CTPOEHUS
ra3oB, JKMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHass MOJEJIb aTOMHOIO siipa) M yMEHHUE NPUMEHATb UX I

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOILECChl U CBOMCTBA TN, B TOM
YUCl€ W B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJICHI/Iﬁ, (pI/I3I/I‘-ICCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONIb3Ysl 3aKOHBI U (OPMYJIbl, CBSI3bIBAIOIIME  (PU3NUYECKUE
BEJIMYUHBI, B YAaCTHOCTH, 3allUCHIBATh KPAaTKOE YCJIOBHME 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIbI,
HeoO0XoUMBIe Ui €€ PEelIeHUs, UCTIONIb30BaTh CIPABOYHbIC AAHHBIE,
IIPOBOJUTH PacyY€Tbl M OLCHUBATHh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHus1 (pu3nyecKoi BEIMUYUHBI; YMEHHUE OIPENeNATh Pa3MEepHOCTh

(bu3N4eCKOil BETMUNHBI, TIOTy9€HHON TPU PEIICHUH 3a/1a4n

YMeHHne XapakTepu3oBaTh TMPUHLHUINBI  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIECCOB MO MX OMUCAHUIO, UCTIONIL3Ys 3HAHUS O

CBOMCTBaxX (1)I/ISI/I‘I€CKI/IX SIBJICHUH U HeO6XO,I(I/IMBIe (bHSquCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe UCHONb30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
MOBCETHEBHOM JKM3HU JIsI  oOecriedeHus: OE30MacHOCTH  TIPH
oOpamieHnn ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMHU
yCTPOWCTBaMH, COXpPAHEHHsI 370pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKalolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS TOCTIDKCHUH (UMK U TEXHOJIOTHH

AJIg palluOHAaJIbBHOT'O MPUPOAO0IIOJIBb30BaAHUS

11

OneIT TOMCKa, TpeoOpazoBaHUsT M TMpeACTaBlIeHUS HHDOpMAIH
(DUBUYECKOTO COJEP)KaHUsI C HCIOJIB30BaHHEM HWH(OPMaAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJy4YeHHOW WH(OpMAlMd Ha OCHOBE HWMEIOIIMXCA 3HAHUA U
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaTh  MpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJjaHUil Hay4YHO-NOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COJACpIKAHMS, CIPABOYHBIE MAaTEPHUAIbl, PECYpChl CETH
Wnrtepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
CO3/1aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIICHMSI Ha

OCHOBC I/IH(bOpMaL[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  orcuéra.

OTHOCUTENBHOCTH JABHKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBIKeHUE. CpenHsas ckopocTb. Dopmyna i

1.2 BBIYUCIICHUSI CpeTHEH cKopocTh: V = S/t
PaBHOMEpHOE MPSIMONIMHEWHOE JIBMKEHHE. 3aBUCMMOCTh KOOPAMHATHI Teaa OT
BPEMEHHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIUHENHOTO JIBUKEHHUS:
L3 x(1)=x,+uf
I'paduky 3aBUCHUMOCTH OT BPEMEHHU [IJsi MPOCKIMH CKOPOCTH, MPOCKIUU
MEepEMEIICHUSA, MyTH, KOOPAMHATHI MPH PABHOMEPHOM NPSIMOJIMHEUHOM
NBIKECHUU
3aBUCUMOCTh KOOpDJAMHATHI Te€la OT BPEMEHHM B CiIy4a€ pPaBHOYCKOPEHHOTO
MPSMOJMHEMHOTO JBUKCHUS:
2
S =vy #f+a* B
@opmysibl 11 TPOCKUHUHU TEPEMEIICHUS, MPOCKUUU CKOPOCTH MU IPOCKLHHU
YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUM:
1.4 e il
. ‘SJ;()_U{H +da, E"
U'_\.(?')ZUU_.{.%-EI_T Z,
a (f)=cast,
Uy, -y, =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU IJisi TPOCKIIMU YCKOPEHHUs, MPOSKIINH
CKOPOCTH, TIPOCKIMH TMEPEMEIICHUs, KOOPJIUHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUYKEHUU
CBobOomHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TAJCHUE Tela 10
1.5 BEpTUKAIN (JBM)KCHUE Tella BHHU3 WIIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOCKIUH YCKOPEHHS,




IOPOEKLUH CKOPOCTH M KOOpAMHATHI MpU CBOOOJHOM TaJE€HUU Tejla 110

BCPTHKAIIN

1.6

CkopocTh PaBHOMEPHOTO IBIDKCHHS Tella IO OKpYKHOCTH. HampaBnenne
CKOPOCTH.

Qdopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTU U TMEPHOJ

oOparteHus:
e 2mR
T

LentpoctpemurenbHoe yckopeHnue. HampapieHwe 1EHTPOCTPEMUTENBHOTO

yckopenus. @opmyra sl BBIYUCIIEHUS yCKOPEHUSI:

1.7

1.8

Cuna — BCKTOpHAA (I)I/I3I/I‘ICCK8.H BeanunHa. CIIOKEHUE CUIT

1.9

SBnenne nnepiuu. [lepsoiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-da

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHICfI Ha

TCII0

1.11

Bzanmopericteue ten. Tperuit 3akoH HeroroHa:

=g

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUSI. d)opMyna IJIsL BBIYUCIICHUSA MOAYJIST CHUIIBL

TPEHUA CKOJIbKCHUSA!




F_=u-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYTou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

My -MA
F:G.=—_\"

R
Cuina TsbKecTd. Y CKOpeHHe CBOOOHOTO TaICHHUS.

dopmyna Al BEIYUCICHUS CUIIBI TSHKECTH BOM3H moBepxHocTH 3emnu: F = mg.
JIBxenue maneT Bokpyr Comaia. [lepBas kocMuyeckasi CKOpOCTb.

HesecoMocTh 1 neperpy3ku

1.15

Nmrtynbe Tenna — BeKTopHas (u3uvecKas BeJIMIrHa.
p=mo

HNmnynse cucremsl Tenn. U3Menenne nmmyJibea. MMiyabe cusbl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CHUCTEMBI TCII.
DP=myU; +m, 0, =const

PeakxtuBHOEC JBHXXCHHUC

1.17

Mexannueckas pabota. @opmyiia Asisi BBIUUCICHUS paOOThI CUIIBI:

A=Fsoosa

Mexann4deckasi MOIITHOCTh:

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrUs. d)opMyJIa JUIA BBIYUCJICHUA

KUHETHYCCKOU OHCPIruu:

mo”
E.;;' == s

Teopema o kuHeTHUECKOU d3Heprun. Popmyia I BBIYUCICHUS TOTCHIMAIBHON




OHCPIUM TCJia, IOAHATOrO

HaJ 3eMIEH:

Ep =mgh

Mexannueckas OHEPIuUsi:

E=E.+E p
1.19 3aKOH COXpaHEHMSI MEXaHUYECKOHN sHepruu. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHMYECKOM SHEPrUU B OTCYTCTBUE CUJI TpEHUA: £ = const.
[IpeBpaiieHne MEXaHMYECKON SHEPTUU MTPU HAJTMYUU CHJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE TIPABUIIO» MEXAHHUKH.
Prruar. Moment cuisl: M - Fl.
VYciioBue paBHOBECHS phluara:
M +M, +..=0
1.20 <
[MoxBwxHbIN 1 HenoABWXKHBINA 0;10ku. KI1/] mpocThIX MeXxaHU3MOB,
n= "4110115.511,13
"iﬂTI:EHEEEEH
[aBienue TBEpIOTO TEIA.
dopmyiia 111 BBIYUCICHUS JABICHHS TBEPAOTO TEJa:
_F
pP= 5
191 JlaBieHue ra3a. ATMOcEepHOE TaBleHUE.
‘ I'mapocratnyeckoe JaBJI€HUE BHYTPHU KUJIKOCTH.
dopmyiia i BBIYUCICHUS JABJICHUS BHYTPU KUJKOCTH:
P=pgh+Ppm,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna sl ONPENEICHUS BBITAJKUBAIOLIEH CHIIBI,
JIEHMCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fap =PV

Ycnopue maBanus Tena. [lnaBanue CYZA0B U BO3AYyXOILIaBaAHUC




1.24

Mexanuueckue kosebaHus. AMIUIMTYAa, NEPUON M YacToTa KoJjeOaHuH.

CDOpMy'J'Ia, CBA3bIBAOIIAA YACTOTY U IICPUOJ KOJIEOAHHIA:

1.25

Marematnueckuili M NOpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mpu

KoJIe0aTeIbHOM JABMOKCHUN

1.26

38.TYX8.IOH_II/IG KoJieOaHHms. BBIHY)I(I[eHHBIe koJsiebanus. Pe3oHanc

1.27

MexaHnudeckue BOJIHBI. HpOI[OJ'IBHLIe H IIOIICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PAaCHpPOCTPAHCHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh M BbicOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE

IByX cpell. MH(ppa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomol

W3mepeHne cpenHeil MIOTHOCTU BELIECTBA; apXUMENOBOW CHIIBI; KECTKOCTH
OPYXKUHBL; KO3(DPUIMEHTa TPEHUS! CKOJIBXKEHHUS; pabOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 OpycKa MpW JABM)KCHUH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOTHI M
nepuoja KoyieOaHMH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl U  IEpHoja
KoJIeOaHWil TPY>KUHHOTO MasiTHUKA, MOMEHTA CHJIBI, JEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYTrOCTH MpPH MOABEME TPy3a C IMOMOIIBIO HEMOABHKHOTO
O10Ka; paboTHI CHUJIBI YIIPYTOCTH NPU TOABEME TPy3a C MOMOMIBIO TTOJIBHKHOTO
6J0Ka.

WccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOMN
YacTu Tejda U OT IUIOTHOCTH KMJKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT MACCHI T€JIa; CUJIbI TPECHUS CKOJILXKCHUA OT CUJIbI HOPMAJIBHOTO OAaBJICHUA U OT
poJia TIOBEPXHOCTH; CHIIBI YIPYTOCTH, BOZHHUKAIOIIEH B MpPYXHHE, OT CTENEHU
nedopMaIuu MpYKUHBI, YCKOPEHUs: Opycka OT yria HakJIOHAa HalpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHOAa
KoJIe0aHUI MPYXUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU IPY>KUHBI,
UCCIIEIOBAaHHE HE3aBHCHUMOCTH TMEpHOoJa KONeOaHW HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pplyara

1.30

Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOU M HEKUBOI MPUPO/JIE, NIeUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPWIHMBBI W OTJIWBBI, JABWKXCHUC IIJIAHCT ConHeyHOH CHUCTCMBI,




PCAKTUBHOC ABUIKCHHUC KHUBBIX OPraHU3MOB, pbldyarvd B TCJIC YCJIOBCKA, BJIUAHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOH OpraHu3Mm, IIJIaBaAHUC pBI6, BOCIIpHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUYecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCl’l’tpOﬁCﬂ’lGd.’ CIIMAOMCTP, OATYUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, OUHAMOMCTD, IIOAHIMIIHUKH, PAKCThI, pbIYyar, HO,Z[BPI)KHBIIZ n

HCHOHBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MNPOCTLIC MCXAaHU3MbI B 6BITy,

ta1 cooOIIaroImecss cocybl, yCTPOMCTBO BOAOMPOBOAA, THAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJSIPHO-KMHETHUECKOW  TEOPHUH  CTPOCHUS
2.1 BeriecTBa. Mojenu TBEPIOTOo, KUAKOTO U ra3000pa3HOrO COCTOSHUM BEIIECTBA.
Kpucrannuaeckue u amopdHsbie Tena
25 JBwkenue wyactuiy BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YaCTHI[ C
' Temneparypoil. bpoyHoBckoe aBmxenue, nuddysus
2.3 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS
2.4 TermmoBoe pacuIipeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
26 Buytpennsst sHeprus. PaGora u Teruonepenaya Kak CHocoObl H3MEHEHHS
' BHYTPEHHEHN SHEPrUU
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYE€HUE
Harpeanne wu oxnaxnenue ten. KommyecTBo — Temnotel. Y aenbHas
TEIUIOEMKOCTb:
2.8 )
O=cm(t,—t,)
3aKOH COXpaHEHHs SHEPrUU B TEIUIOBBIX MpOIEccCaX. YPaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenne u koHzaeHcauus. M3MeHeHHE BHYTPEHHEH SHEPrud B MpPOLECCE
510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTH. YaenbHas TeoTa
. napoo6OpazoBanusi: L = O/m
2.11 BnaxunocTs Bo3ayXa




2.12

[InaBnenne wu kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DSHEpruu IIpU

IJIaBJICHUH U KPpUCTAJIJIN3alluH. Y aenbHas TEIJIOTA MJIaBJICHUS:

2.13

BuyTpenHsst sHeprus cropanusi TOIUIMBA. Y AeNIbHAs TEIIOTa CropaHus TOIUIUBA!
q=0/m

2.14

[Ipunuuns! padots! Temnosbix asurareneii. KIT/[ reroBoro asuraresns

2.15

IIpakmuueckue pabomoi

W3Mmepenune yaeabHOW TEIUIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
MacCchl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJWYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbiM LMJIMHIPOM, IIOCIE OIyCKaHMs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YIEIbHOW TEILIOTHI
IaBieHuss Jbaa. lccnenoBaHue HM3MEHEHHs TEMIIEpaTypbl BOJABL  IIPH
Pa3IMYHBIX YCIIOBUSX; SIBICHHS TEMJI00OMEHa IpU CMEIIMBAHUM XOJIOJAHOW U

ropsiueit BOJbI; Mpoliecca UCIapeHust

2.16

Qusuueckue A6NeHUA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE W KalWUIAPHBIE
ABJICHUSI B MpPHUPOJE, KPUCTAIIBI B Npupoae, uznyuenue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUUK TeMIEepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onexkrpuszanus Tei. J[Ba BUaa 3JeKTPpUUECKHX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

3.4

3HeKTpI/I‘-ICCKOe TI0JIC. HaHpH)KéHHOCTL QJICKTPUYCCKOIO  IIO0JIA. HpI/IHI_[I/IH

CYNEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn osnektpuyeckux 3apsaoB. JleHCTBHE JIIEKTPUYECKOrO TOJS Ha

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

3.6

[ToctosiHHBIN 5ekTpudyeckuil ToK. JlelcTBUS AeKTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A/

DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akoH Oma ans y4yacTtka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
- ;r_ ;r | r - i | |
I =I,; U=U +U,;: R=R, +R,
1 2 1 2 1 9
3.9 [TapamiensHOE cCoeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1+1I;R=—.
| Fa | Fe .?
CwmernraHnHble COSeTMHEHUS TTPOBOTHUKOB
3.10 Pabora u moiHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
312 OneiT Opcrena. MarHuTHOe TMoOJIe NPSIMOTO MPOBOJHHMKA € TOKOM. JIMHHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe mNoJjIe IIOCTOSHHOIO Mar"ura. B3anMoIeldCTBHE IIOCTOSHHEBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue >5eKkTpoMarauTHOM nHayKiuu. [IpaBuio Jlenma
Ilpakmuuecxue pabomol
N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B IPOBOJIHUKE

(pe3ucTophbl, TaMIIOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBUCHMOCTH
COIIPOTUBJICHUS OT JUIMHBI IIPOBOJHUKA, IJIOMIAAN €r0 MOIEPEYHOrO CEYEHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBepKa npaBujia IJId 3JICKTPUUCCKOT'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAUMHCHUU IIPOBOAHHUKOB; IIpaBUWjIa JId CHJIBI JJICKTPHUYCCKOI'O TOKa IIpU

napajuieJIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupoode: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE I0OJI€ 3€MJIH, IPEid IMOJIOCOB,
POJIb MATHUTHOTO TIOJIST JIJ1s1 "KU3HU Ha 3eMile, MOISIPHOE CUSHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTellbHbIE AJIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
OPEIOXPAHUTENN, JJIEKTPOMArHuT, OSJIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 Mucnepcus ceera
304 JIunza. Xoxa nydeit B imH3e. POKYCHOE paccTosiHMe JMH3bl. OnTuyeckas cuia
. auH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. OnTuueckue mprudopbI
Ipaxmuyeckue pabomuol
###HPar#H#l13MepeHre ONTUYECKON CHIIBI coOMparomie JHH3B; (HOKYCHOTO
paccTosiHusl coOuparoiieit TMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300paKeHHsI, KOTJa MPEJAMET PACIOIOKEH B JTBOMHOM (OKyce), MOKazaress
3.26 MIPEJIOMIICHUS CTEKJIA.
#iHtPar#H##llccnenoBanue cBoCTBa M300pa)KEHUS, MOIYYEHHOIO € MOMOUIbIO
coOuparomiel JTHH3bI;, U3MEHEHUs (OKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJICHUs CBETOBOTO Jydya OT yIJia IMaJIeHus Ha
TPaHUIIE «BO3IyX — CTEKIIO»
397 Qusuueckue saeneHus 6 npupode: 3atMmenuss Conmuna u JlyHel, nBera Ten,
. ONTHYECKHUE SBJICHHS B aTMOcdepe (1iBeT HeOa, pedpakiius, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyuenus. Peaknun anbda-u Oeta-




pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapaas Mmoens atoma

4.3 CocraB aToMHOrO0 siipa. M3oTonsl

4.4 IIepuon nomypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE HW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE paAMOAKTUBHBIX N3JIyY€HUN Ha OPraHU3M YEJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN JTO3UMETp, Kamepa

BunbcoHa, snepHas 3HEpreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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