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PABOYAS ITPOI'PAMMA

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

1St oOyyaromuxcst 7-9 KiaccoB



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIEero ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHUII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueld porpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conepxanue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaroIIUXCsl U OpPraHU3AlMI0 H3YYCHHS
Gu3MKKM Ha NESITebHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpeaMera B peanuzauuu TtpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00y4eHHUS, a TAaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Tporpamma no u3suke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaM oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEI0BATEIbHOCTD
U3YUYEHUSI T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHUs METOJUYECKOU
MOMOIILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SIBIAETCA CUCTEMOOOPA3YIOMIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH | (U3NUECKOU
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpeloCTaBiIseT HaumOojee sSCHble O00pa3lbl MPUMEHEHHsS HAyYHOrO METoJa
NO3HAHUsA, TO €CTh CIIOCO0A MOITYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOro OoOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOM TI'PAMOTHOCTH U
UHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJAracT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3yIOIIMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

* HAYYHO OOBSCHATH SIBJICHHUS;

* OLICHUBATh U IOHUMATh OCOOEHHOCTH HaYyYHOT'O HCCIICIOBAHUS;

e UHTEpPIPETUPOBATH  JAHHBIE W  HCIOJIb30BaTh  HAy4yHBIE
JI0OKa3aTeIbCTBA JI MOJTYYEHUS! BHIBOJIOB.

Henu wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenoaaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @eaepauuu, peaTn3yrOMIMX
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKIEHHOW pEIICHHEM



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

npUOOpETeHUE WHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYECHUIO TPUPOAbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJIE MO3HAHUs U (POPMUPOBAHUE
MCCIIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33pSHHsI KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepUH M (PyHIAMEHTAJbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEICTABICHUN O POJIU (PUBMKK Il pa3BUTHUS JPYTHUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po¢eCCHOHAIILHON JICSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TIOJTOTOBKA K
JagbHeHIeMy 0Oy4YeHHIO B 3TOM HalpaBJICHUU.

JlocTwkeHne 3THX Iejiel mporpaMMbl 10 ()H3UMKE Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONINX 3a1a4:

npuoOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, B3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3WUYECKHUE SIBJICHUS C
UCII0JIb30BaHUEM MOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUSI MPOCTEHIMX PacUETHBIX 3a7ady ¢
UCIIOJIb30BAaHUEM busnuecKux MoOJIeTIeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMU HAOIIOAATh TPUPOIHBIE SIBIICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble  pabOTBI H  JKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

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

3HAKOMCTBO €O cepamu poPeCcCHOHATLHON NEeATeTbHOCTH, CBSI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JTOCTHXKEHUSX (HU3NUECKON HAYKH.

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

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

[Ipeasaraemelii B mporpamMme 1o (U3MKe MepeyeHb J1adOpaTOPHBIX padoT U
ONBITOB HOCUT PEKOMEHIaTENbHBIM XapaKTep, YUUTEIb JIEJAeT BHIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronuxcsi, CIUCcKa KCIICPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOI'0 F'OCYJIJApPCTBEHHOT'0 IK3aMeHa 1o (PU3HUKe.



COJEPXAHME OBYUYEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. ABneHus npuponbl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanueckux BeluyuH. Duznueckue
npubopsl. [lorpentHocts u3mepenunit. MexxayHapoaHasi CUCTeMa €AMHHUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT IPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl MO3HAaHWA: HAOIIOJEHWE, IOCTAHOBKA HAYYHOI'O
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 0OBICHEHNE
HaOmoaaemoro siieHus. Onucanue GuU3NUecKuX SBJICHUM C TOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHH4YeCKHEe, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBbIE
SIBJIICHUS.

2. ®uznyeckue npuOOpPbI U MpoueAypa NPSIMbIX U3MEPEHUN aHAJOrOBBIM U
M (ppoBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. Ompezenenue eHbI ASTCHUS MIKAIbI U3MEPUTEIHHOTO Tpudopa.

2. M3MepeHue pacCTOSIHUM.

3. N3mepenue o0bEMa )KUAKOCTH U TBEPJOTO Tea.

4. Onpenenenue pa3MepoOB MabIX TEN.

5. M3mepenue temrieparypsl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATyPBI.

6. lIpoBenenue uccnenoBaHus MO IIPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJbllle, YeM OOoJbIlle BhICOTa
yCKa.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

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

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkenne dactul BemiectBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
Temrneparypoil. bpoyHoBckoe nBrxkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

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

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKECHHUS.



2. Hab6monenue nuddysuu.
3. HaOGmionenue ~ siBneHui,  OOBACHAIOMIMXCA  HPUTSKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka JuaMeTrpa aroMa METOAOM psAnoB (C  HMCHOJIb30BAHUEM

dboTorpadwmii).
2. OnbITHI O HAOIIOASHUIO TEMJIOBOIO PACUIMPEHUS Ia30B.
3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenlHssi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHU JABUKECHUS.
SBneHue uHepuMH. 3aKOH HHEpUMU. BzammojnelicTBue Ten Kak NpPUYHMHA
U3MEHEHMUSI CKOPOCTM JIBH)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[ImotHOCTE BemiecTBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BbEMa BellecTBa.
Cuita Kak xapakTepucTHKa B3auMoAencTBHs Tesl. Chila ynpyroctd M 3aKOH
I'yka. U3mepenne cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUia
TshkecTu. Cuita TshKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Croxenne
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHHUE MOKos. TpeHue B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmrogeHune MexaHHMUECKOro ABMXKEHUS Tea.
2. M3mepeHue CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmtonenue siBneHus nHEpIUU.
4. HaOmroneHne u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUH TETI.
5. CpaBHEHHE MacC 10 B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue cuJjl, HallpaBJICHHbBIX 110 OJTHON MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (IIapuKa B KHJIKOCTH,
MOJIEJIN DJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajee).

2. OrmpeneneHue CpeaHEN CKOPOCTH CKOJBXEHHsS OpycKa WM LIapuKa IO
HAaKJIOHHOM IIOCKOCTH.
OrnpeneneHre mI0THOCTH TBEPAOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTshKeHHus (aegopmanun)
HOPYKUHBI OT TPUIOKEHHON CHUIIBI.

5. OmbIThl, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, TemmepaTypbl. l[lepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIIuHBL. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. [ uapocTaTudeckuid
napagokc. Coolriaromuecs cocyibl. [ uipaBinueckue MeXaHu3MBbl.

Atmochepa 3emnau u armocdepHoe naBiieHHe. [IpuduHBI CylIeCcTBOBaHMS
Bo3aylHON oOonouku 3emiu. Omnbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpHOTO TaBJICHHUS.

JlercTBUE )KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJI0. BeITaKnBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.

A A

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

Ilepenaya naBineHUs )KUAKOCTBIO U Ta30M.

CooOmiaromuecs cocyasl.

I'mppasnnueckuit mpecc.

[IposiBneHue necTBUs aTMOCPEPHOTrO TABJICHUS.

3aBHCHMOCTh BBITAJIKHBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YaCTU
T€JIa Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.
VYcnoBre muaBaHus TEJ: IUIABAaHWE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTpyKEHHOHN B
KUJKOCTh YaCcTH TeJa.

OnpeneneHue  BBITAJKUBAIOIIECH  CUJIbI, JEHUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3AaBUCUMOCTH BBITAJIKUBAKOILIEH CUIIbL, IEMCTBYIOLIEH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

OnpIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh BBITAJKMBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUIKOCTH.

KoncTpyupoBanne apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKH U
OMpeIeNICHHUE €€ TPy30M0ABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

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



«3onotoe mpaBuio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAs DSHEPIHUs.
[IpeBpaiiienrie 0AHOTO BUa MEXAHUUYECKOM SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenve pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela

110 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN PaBHOBECHS phlUara.
3. Usmepenue KII/] HakKTOHHOM TITOCKOCTH.

4. M3ydeHne 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3zpnes 6. TerioBbie siBJICHUSA.

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

Mopenu TBEPAOIrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannmaeckue u amopdusie tena. OObsSCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KMHETUYECKOU TEOPHH.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHUS. TerIoBoe paclliupeHNe U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
Teronepeaada u COBEpLICHNE paboTHI. Bunpr TeIUIONEepeaadu:
TEIIONPOBOJIHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonuyectBo TemnoTel. YenabHash TEMJIOEMKOCTh BEIIECTBA. TeMIo00MeH U
TEIJIOBOE paBHOBeCHME. YpaBHEHHUE TeruioBoro OanaHca. [lmaBineHue u
OTBEPACBAHME KPUCTAUIMYECKMX BEHIECTB. YJIelabHAasg TEIUIOTa IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenuwe. YnpenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT AaTMOC(HEPHOro
JABJICHMUS.

Brnaxnocts BO3ayXa.

OHeprus TOILIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Mpuntuner pabotel TemmoBeix aurareneid KIIJ[ TemmoBoro aBurarens.
TemnnoBble ABUTATENM U 3aLATA OKPYKAIOIIEH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenne GpOoyHOBCKOTO JBUKECHHS.



DA I I

v ® N o

10.
11.
12.
13.

Habmonenune nuddysumn.

Habmronenue siBieHU CMauyuBaHUS U KAaUWJUISIPHBIX SIBIICHU.
HaGnronenue TemioBoro pacimpeHus Tei.

N3MeHnenune naBieHus ra3a Nnpu U3MEHEHUU 00bEMA U HArpEBaHUU WIIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxJtaxkaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN paOOThl BHEITHUMHU CHUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGnronenue xumnenus.

Habnronenue nocTostHCTBa TeMIIEpaTyphl MIPU TIJIaBICHUH.
Moenn TeIIOBBIX IBUTATCIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IITPUILIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3sl JIUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIIepaTyphl.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tella B peE3ysbTare
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA IMPU CMEIMIMBAHUU XOJOJHON H
ropsi4eu BOJBI.

OnpeneneHre  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM HUITUHAPOM.

Onpenenenue yaeabHON TEMITOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Onpenenenre yaeapHON TEIUIOTHI IUIABJIECHUS JIbJA.

Paznen 7. DiaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Dnektpuzauus Ten. [Ba poja snekTpudeckux 3apsaaoB. BzaumopercTtBue
3apsoKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJIOB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mnoiist. IlpuHuum
CYyNEPHO3UIINH JICKTPUIECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsoB. DJIEMEHTAPHBIA SJIEKTPUYECKUANA 3apsi.
Crtpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HMcTouyHUKH TMOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSIX U Ta3ax.

Onektpudeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSIKCHHE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH OMma
I ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJHUKOB.

PaGorta u MoOmHOCT »3yeKTpuueckoro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUe UEeNu U MOTpeOUTeNnu 3MEeKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuThl.  B3aumMoAeHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarHuTHoOE 1oje 3eMJIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe ToJ€  AIEKTpUYECKoro Toka. [IpuMenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IMOCTOSSHHOTO TOKa. lcronb30BaHUE >JEKTPOJBUTaTeNie B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUMM. [IpaBuiio Jlenna.
DIIEKTPOTreHEepPaToP. Crnoco0bl MOy YEHHUS ANEKTPUYECKOU DHEPI'UH.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLHMs TEN.
JIBa poJia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBHUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U AENUCTBUE IIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] UHAYKIIUS.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsJIOB.
[IpoBOOHUKY U TUDIIEKTPUKH.
MoienupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.
HcTounnky mOCTOSHHOTO TOKA.
JIeWCTBHS ANEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHune 3JIeKTpUYECKOro HAPSXKEHUST BOJIBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.
. BaumoeicTBre MOCTOSHHBIX MAarHUTOB.
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. MOJIGJIPIpOBaHI/Ie HCBO3MOXHOCTHU pasacICHUA ITOJIOCOB MarHura.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje ToKa. DJIEKTPOMArHHuT.

JlericTBME MAarHUTHOIO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW UHAYKIIHVH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKA OT YCJIOBUU €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OmeITBl TO HAONIOACHWIO DJEKTPU3ANMHK Ted WHIYKIUEH W TpHU
COTIPUKOCHOBECHHH.

UccnenoBanne AEHCTBUS DIEKTPUYECKOTO TMOJS HAa TPOBOAHUKUA H
JIUDJIEKTPUKH.

Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHie CHIIbI TOKA.

N3mepenne u peryaupoBaHre HAMPSHKESHNUS.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUSI HA PEIUCTOPE.

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

[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW TPHU TOCIET0BATEIHLHOM
COCIMHCHHH JIBYX PE3UCTOPOB.

ITIpoBepka mpaBuia UIsi CHJIBI TOKAa MPH MMapauIeILHOM COCIUHCHHH
PE3UCTOPOB.

Omnpenenenre pabOThI TEKTPUIECKOTO TOKA, MAYIIETO Yepe3 pe3UCTOp.
OmpeneneHre MOIIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIJACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarens.

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

UccnenoBanue neiicTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. OnbITBI, JI€MOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJEHCTBUS
KaTyIIKM ¢ TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJICHUS TOKa B
KaTyIIIKE.

18. MI3yueHue AeCTBYS MAarHAUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoncTpyupoBanue u u3y4eHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KII/] anekTpoaBUTraTeibHON YCTaHOBKH.

21. OnbITBl TIO  MCCJIEIOBAHUIO SIBJICHHS DJICKTPOMATHUTHOW WHYKIMU:
VCCIICIOBAHUE W3MEHEHUWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe JBWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBwxeHue. HepaBHOMeEpHOE npsiMONMHENHOE JIBHKEHUE. CpelHssl U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHelHOe aBikeHue. CBoOonHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

IIepssiii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IprHIMD Cynepno3uLInNA CHIL

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

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOIHOIrO
nageHus. JlBmwxkenue rutaner Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue martepuanbHOM TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. Mnynbe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CMi TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U pabothl. [loTeHIManbHas SHEPrusl Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPIrus CxaToM NpyKkuHbl. Knnernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. HaGmioneHne MEXaHUYECKOTO JBUKEHUS TeJa OTHOCUTENILHO Pa3HbIX Tell

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

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

N3mepenne ckopOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.
HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habutoienue ABMKEHUS Tesa Mo OKPY>KHOCTH.

HabitoieHne MexaHn4ecKuXx sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JIBUKEHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAcChl Te€Ja W JACHCTBYIOLIEH HAa HEro
CHJIBL.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEWCTBUN TEJL.

N3MmeHeHue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepemaua umIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TElL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHne UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJIECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHne MEXaHMYECKON YHEPTHH MTPH CBOOOTHOM IMaJCHHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo AEHCTBUEM
IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Jjisi pa3roHa U JAJbHEHMILIEro paBHOMEPHOIO
JIBYDKEHUS MIAPUKA WIH TETIEKKU.

Omnpenenenue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

Onpenenenre yCKOpeHHUs Telda NpPH PAaBHOYCKOPEHHOM JBMXKEHHH TIO
HaKJIOHHOM IUIOCKOCTH.

Uccnenoanne 3aBUCUMOCTU IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBWKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpPU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAYaJIbHONW CKOPOCTH MYyTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHMUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpenenieHue pabOTHl CUJIBI  YNIPYTOCTH TMpPU  MOABEME Tpy3a C
UCII0JIb30BaHUEM HETIOJIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

11. 3ydeHue 3akoHa COXpaHEHUS IHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

Konebarenbnoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/I,
4acToTa, aMIUINTya. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPruu MpH KOoJaeOaTeIbHOM JABUKECHHUH.

3aryxawonme  kojeOaHus.  BblHyxk7aeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckre BoHBI. CBolicTBa MeXaHWYECKHWX BOJH. [IpomonbHble U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa W BbicOTa ToHA. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHuii Ten MOJ JEUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOaHMI 1 pe30HaHCA.
Pacnpoctpanenne npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
./Iaﬁopamopubte paodomul u onvimol.
1. OmpeneneHue 4dYacTOThl M TepHoja KoieOaHWd MaTeMaTU4eCKOro
MasgTHUKA.

2. OnpezeneHue 4aCTOTHI U NMEpUOJIA KOJICOAHUN NMPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOJia KOJeOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. VccnenmoBaHnue 3aBUCHUMOCTH TEpUOAa KOIeOaHW PYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TMEpHUOJia KOoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Tpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh TIEpHOJA  KoJieOaHUI
NPYKMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHuTHbIX BOdH. Illkana »neKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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DneKTpoMaruuTHas npupona cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMJIHHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  moxens  cBera.  Mcrounuku ~— cBera.  IIpsMosmHerHoe
pacnpocTtpaHeHue ceera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpakeHUE cBeTa. lCrnoiap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onydet B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Teneckoma. ['J1a3 kak omTuyeckass cucTteMa. bIuM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmonuHetHOE pacpOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTHYECKUH CBETOBO/I.

Xon nyuel B coOuparonieil JInH3e.

XoJ1 Ty4er B pacCEHBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Mogens riasa.

11. PaznoxeHue 6emoro cBeTa B CEKTP.

12. [Tonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCUMOCTH yrja OTPa)K€HHS CBETOBOTO Jyda OT YyIJia
naJICHuUs.

2. V3ydeHue xapakTEPUCTHK U300PKECHUS TPEMETA B TUIOCKOM 3€pKaje.
WccnenoBanue 3aBUCUMOCTH yTia MPEIOMIICHHS CBETOBOTO JIy4ya OT yria
naJieHus] Ha TPAHUILIE «BO3IYX—CTEKIIO».



4. Tlomydenue nu3o0paxeHU ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMSI M ONTUYECKON CUIIbI coOMparolen
JIVH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

OnpITl IO BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3epdopna u ruianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4yaThIe CIIEKTPHI.

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

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBs3p Macchl M dHepruu. Peakuuum cuHTe3a u
nenenus saaep. crounuku sneprun CoyHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX W3JIy4YEHUW HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrexTpsl U3IIy4YEHHUs U MTOTJIOICHUS.

2. CHexTpsl pa3JIMYHbIX Ta30B.

3. Cnekrtp BoaopoJa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Paborta cuéTurka MOHU3HPYIOIIHNX U3ITYUYECHUM.

6. Perucrtpauus u3inydeHHs TPUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.

2. HccnenoBaHne TPEKOB: M3MEPEHHE JHEPIUM YAaCTHUIBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000IAIOIMINIA MOYJIb NTPEAHA3HAYEH U1 CHCTEeMaTU3alun
U 0000meHuss MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke a1 o0ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMeT.

[Ipn n3ydyeHUn JAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBACTCS JOCTHKEHHUE MPEAMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAY4YHAs! TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SIBIIGHUA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
SBJICHUSA, NTPUMEHSS TOJYYEHHbIE 3HAHMs, pelaTh 3aJa4yd, B TOM YHCIIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMNMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3ferna peanu3yercs
32 cu€r TOro, 4yro oOydarolluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeyaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3nyYecKue SIBICHUS B OKPYIKAOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEOBaHMS (DU3HUECKUX SBIICHUH, B TOM
YyCIIe Ui POBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanbOoOJee BaXXKHBIX JOCTHUKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAPUMED, IPAKTUYECKOTO UCTOJIb30BAHUS PA3JINYHBIX UICTOYHUKOB
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 JOCTH>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX

pe3yiabTaTOB.

B pe3ynbrare u3ydenus GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOydarorierocss OyayT cOopMUPOBaHBI CIEAYIONTUE JTUIHOCTHBIE PE3yJIbTATHl B

Y4acTH:

e 1) naTpuOTH4eCKOro BOCIIUTAHMS:

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

e - [ICHHOCTHOE OTHOIIECHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKECHUI
busuKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JIESITEIbHOCTH
YUYEHOT0;

e 3)3CTEeTUYeCKOro BOCIIMTAHUSA:

e - BOCTIPHUATHE ICTCTHUYCCKUX KA4eCTB (PH3WUYECKON Haykd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAHHME LEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISIOLICH
KYJbTYpBHI;

e - pa3BUTUE HAy4YHOU JIOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

e 5) ¢opmupoBaHusi  KYJbTYPbl 310PpOBbSI M  3MOLHMOHAJIbLHOIO
0J1aromoJry4ms:

e - OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a J>KW3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TNPAaBWJI OE30MaCHOTO TOBEACHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chOpMHPOBAHHOCTh HaBbIKa pPEQIICKCHUU, TMPU3HAHWE CBOETO IMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa;

e 6) TPYA0BOr0 BOCIIUTAHUSA:

e - AKTMBHOE y4YacTHE B pPCIICHHM NPAKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpoja, Kpas) TEXHOJOTUYECKONH U



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

e - UHTEPEC K MPAKTUYECKOMY HM3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS

e - OpUCHTAIUMS HA NMPUMEHEHHWE (PU3MUECKUX 3HAHUHU JUIS pPEIICHHs 3aaad B
o0JlacTU OKpY’Kalolllel cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa IKOJOTUYECKUX MPOOJeM M MyTel ux

peLICHUS;

e 8) aganTanuu K M3MEHSIIONIUMCS YCJOBHSIM COLUMAJIbLHOI W NPHUPOTHOM
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJECUCTBUU TPU BBITIOJHEHUU WCCIIEAOBAaHUN U
MPOCKTOB (HU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e - TIOBBIICHHE YPOBHS CBOEM KOMIIETGHTHOCTH 4Yepe3 IMPaKTHYECKYIO
JIESITEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POPMYIUPOBAThH
UJIeH, TOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bus3uKwy;

e - IUIAHUPOBAaHUE CBOErO PAa3BUTHS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHMU;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISABJIATH B3AUMOCBS3H MPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OILCHKAa CBOUX JCHUCTBUU C YYETOM BIUSHUSA Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOoeHHS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y oOyyvaromierocs OyayT chopMHUpOBaHb MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIIE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBU,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJATHBHBIC
yYHUBEpCAIbHBIC yICOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BNIEHUN);



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

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMoOco0 pemieHus ydeOHo (u3udeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOoJee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciieqoBare/iLbCKe 1elCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCICOBaHHE (HHU3UUECKOTO
SIBJICHUS,

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHIO,
TIOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIOIO0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU
busndeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (DOPM IpECTaBICHMS;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMANIbHYI0 (opMy MpeAcTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pELIAEeMble 3aJadl  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKATHBHbIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHHWE 3aJadd W MOAJCpKaHUE
OJaro’keaaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
Juanora, OOHapyKHUBaTh Pa3InIUe M CXOACTBO ITO3HIIHH;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIIATh PE3YJIbTAThl BHITIOJHEHHOTO (PHU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISOBAHUS, TIPOEKTA);

NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOW paloThl TMpU PEIICHWH KOHKPETHOW (usmdyeckoin
poOJIeMBbl;

NPUHUMATh [IeJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMpABICHUIO M KOOPAUMHUPYS CBOU JCHCTBUSA C APYrUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIA pelieHus GU3NIecKux 3HaHU;

OPHUEHTHPOBATbCS B  PA3IMYHBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUYaJbHOE, NPUHSATHE pPEIIEHUS B TpyNINe, NPUHATUE pEIICHUH
rpynmoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJTOPUTM pEIICHUs (PU3UUECKOM 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELICHU;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath 1jiaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTOCTHXKEHUSI  (HEOCTUKEHHUS) PE3yJbTaTOB
NEeSTELHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTH (B TOM 4YHCII€ B XOJ BBIIOJTHEHUS
(GU3UYECKOr0  HCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeloBeKa B XOJ€ CHopa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NISCKUX 3a/1a4 WU
B YTBEPKIEHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPABO APYTrOTO.



HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 KJjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS: (PU3WYECKHMEe W  XUMHYCCKHE  SIBJICHHS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AMHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
CHIIa, nedopmanus (ympyras, IJIacTUYeCcKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBM)KEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JBI)KCHUE, HEPAaBHOMEpPHOE  JIBMXKEHUE, HWHEPLHUS,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHUs], TMepeaada MAaBieHUs TBEPABIMH TEJNaMU, XUIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON HHEPruu) MO ONMUCAHUI0O MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpY’)KalollleM MHpEe, B TOM 4YHCIe (U3MYecKue SBICHUS B TPHUPOJIE:
OPUMEPBI JBMKEHUS C PA3IMYHBIMH CKOPOCTSIMHU B JKMBOW U HEXKUBOU
Npupojie, ACUCTBUE CHJIBI TPEHUS B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOIo JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TEeJe YeJIOBEKa, MPU 3TOM NMEPEBOJUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
dbuzuyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujla TPEeHUs, AaBlieHHWe (TBEPAOTO Tena, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETUYECKasi W MOTEHIHaJIbHAs SHEPTHsi), MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, WX
0003HaueHUA W EIWHHIBI (U3MYECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEJIMYHMHY C JAPYTHUMH BEIUYHMHAMM,
CTPOUTH TpaUKKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIo paBHOBecus pbrdara (6510ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU
SHEPruM, NpHU HSTOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHAa U
3aMHMChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObSICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B 1—2 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
dbopmyIbl, CBs3BIBaIONIME (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATUCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUIHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
(bu3HYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxenue  (TUNoTe3sy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJTyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UUECKUX SBJICHUA WIIU
buznYecKux CBOICTB TeI: dhopmynHpoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHN, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BAHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD TPSAMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHH, MacChl TeJa,
00bEMa, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNN;

IPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUUHUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErocsl Tela OT BPEMEHU [BWXKEHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeNla U OT IJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO0 HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEAJIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEpeHUs (HU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO Teia, CHIA TPEHHUS CKOIBKCHHS,
JABJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CWJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNlo, KOAI(DPUIMEHT TMOJE3HOTO NEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIeAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJTHCHUH HW3MEPEHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJINYUHBI,

coOJIroaTh MpaBWIa TEXHUKH 0€30ITaCHOCTH MPU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHINIBI JACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMECS COCYIbI, OapoMeTp,
phIyar, MOJBUYKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa HMX ONUCaHUS (B TOM 4YHCIE:
MOMIIUITHAKKN, yCTPOWCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBOM HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEpPhl  (HAXOAWUTh  HWH(OpPMAIMI0O O  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3WMYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH N1l obecriedeHust 0€30MacHOCTH Mpu oOpaIrieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUsSI 3J0POBbS U COONIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH CpejIe;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3JIMYHBIX HCTOYHHUKOB BBIJIETSATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEYMBON WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAYyIHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3NUECKOTO  COJEp)KaHWs, CIPABOYHBIE MaTepHUAbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
yucie MyOJuYHO JeNiaTh KpaTKhe COOOIIEHUS O PE3yJIbTaTax MPOEKTOB
WIKM y4eOHBIX MCCIENOBAaHUN, MPU HTOM TPaAMOTHO HCIOJIb30BATh



U3YYEHHbI NOHATUHHBIM anmapaT Kypca (OU3MKH, COINPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALEH;

OpU BBINOJIHEHUU YYEOHBIX HPOEKTOB M HCCIEAOBAHUU PpPACIPENENSTH
00s3aHHOCTH B TpyHNI€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadamH,
CICAUTh 3a BBIIOJHEHUEM IUIAaHA JCHCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJA B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiry o0yuenust B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

HCTIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELECTBA, KPUCTAIUIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO31yXd, TEMIIEpaTypa, BHYTPEHHSS JSHEPIHs, TEIJIOBOW JBUIATElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN AJIEKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpeHHE M CKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Teruionepeaaya (TErI0npOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
AJIEKTpHU3ALUA TEJ, B3aUMOAECHUCTBUE 3aPSI0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJECHMCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIKS )
[0 OIHUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’KalollleM MHUpE, B TOM uyucie (u3nueckue SsBJICHUS B MIPUPOJIE:
MIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MOIOCOB, pOJIb MATHUTHOTO TOJISI IJi >KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, P STOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHU;

OMUCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BEIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsI TEIUIOEMKOCTh BEIIECTBA, YyAECIbHAsA TEIJIOTa
IJIaBJICHUsI, yJENbHAs TeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsi TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAaIlliHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsm,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpU ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HCHOJIb3YEeMbIX BEIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MUecKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULIMU TMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiia, 3aKoH OMa /17151 yyacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3UYECKHE MPOILIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYAIUl MPAKTHKOOPUEHTUPOBAHHOTO XApaKTEPa: BBISABIIATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHH,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacy€THhIE 3aJaud B 2—3 JEUCTBHS, HCIOJIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [UIS  peIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOoMMbIC [JIsi €€ pelleHus, MPOBOJUTH pacuéThl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEIIUTh TPH TOMOITU
(bu3HYEeCKMX METOOB, HCIOIb3YSl OMHCAHUE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUA HCCIEN0BAHUS, JIETIaTh BBIBO/IBI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJAEHUIO (U3UYECKUX SIBJICHUUA WIHU
(bu3HYeCKUX CBOMCTB TeJ (KamMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAaHUS U
HarpeBaHus MpU U3IYYEHHH OT IBETa U3ydaroliew (moriouaronei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYpPhl KUJIKOCTH U
IJIOMAaA €€ IIOBEPXHOCTH, OJJIEKTpU3alnsg TEI U B3aWUMOJCHUCTBUE
DIEKTPUYECKUX  3apsi0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJlM3allisi MAarHATHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHWTA,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBATh
poBepsieMbIe MPEATONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHus, OMKCHIBAThH XOJI OMbITa U (POPMYITHUPOBATH BHIBOIBL;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pE3yNbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM MPSAMBIX HU3MEpeHuM  (3aBUCUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TIOMEPEYHOro
CEYEHMS U YAEIbHOIO CONMPOTUBIICHUS BEILIECTBA MPOBOAHUKA, CUIIBI TOKA,
WAYIIeT0 4epe3 MPOBOJAHMK, OT HaNpsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJIOBAHUE TIOCJIEIOBATEIbHOTO M  MapajuIeIbHOTO  COSAMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIOKeHHOMY IUIaHy, (DPUKCHPOBAThH
pe3yNbTaThl TOMYYEHHOW 3aBUCHMOCTH B BHUAE TaOMUI] W TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOAUTHh KOCBEHHBIE HU3MEPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIEHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOrO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKCHHON WHCTPYKIMH, U
BBIUMCIISITH 3HAUCHNE BEIHYMHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK JJIEKTPUUYECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECCKUE
IPEIOXPAHUTEIH, STICKTPOMATHUT, AIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOWCTBAxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MpPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE
npubopsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHs, SJEKTPOCKON, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUUECKUX
Heneil ¢ Mmocae10BaTeNbHbIM U MapayljIeIbHbIM COCTUHEHUEM DJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX 1IETICH;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HWH(OpMAIMIO O  IpUMEpax)
MIPAKTUYCCKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWW B TTOBCEIHEBHOMN
KU3HU I oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHNH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COOIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUS B OKpPY’Kalollel cpe/ie;

OCYLIECTBJISATh MOUCK MHPOpMaMK  (U3MUYECKOTO COJACpXKAHUS B
HNutepHere, Ha OCHOBE WMEKIOUIMXCA 3HAHUW U NOYTEM CpPaBHEHUA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HHPOPMAIHIO, KOTOpas
SIBIISIETCSI IPOTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIOJIb30BAaTh NP BHITIOJIHEHUH YYEOHBIX 3aJaHUIl HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy  (PU3NYECKOrO0  COJEp)KaHHs, CIPABOYHBIE MaTepHUabl,
pecypcbl cetu VIHTEepHET, BiaieTh NpuéMaMu KOHCTICKTHUPOBAHUS TEKCTa,
npeobpazoBanusi HGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHWS,
0000mas uHOpMAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3UUECKOTO
colepkaHus, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM KCCIEeNOBATENbCKON AESITETbHOCTH, MPU 3TOM TPAaMOTHO
WCTIOJIb30BaTh W3YYEHHBIM TOHATHUHHBIA ammapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MIPOIIECCOB paclpeensaTh OOS3aHHOCTH B TPYyNNEe B COOTBETCTBUHU C
MIOCTABJICHHBIMA 33/1a4aMH, CJICANTH 3a BBHITIOJHEHWEM IIaHA JACHCTBUN U
KOPPEKTHUPOBATh €r0, aJeKBATHO OIICHWBaTh COOCTBEHHBIM BKJIAJ B
NEeSITeLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
TIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonny oOydenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmanus
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LUEHTP TSHKECTH, aOCOIIOTHO TBEPHOE TEIO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YIbTpPa3ByK, 3JIEKTPOMAarHUTHBIE BOJIHBI,
IIKaJIa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U 1aIbHO30PKOCTbD,
CHEKTPbl UCITyCKAaHUS U MOTIJIOIIEeHMs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IAEPHAS] SJHEPTETUKA;

paznuyaTh SIBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
najJieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, pEaKTUBHOE ABW)KEHUE, KOjeOaTelbHOE ABUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEWMHOE paclpOCTPAaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOIO CIIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpy’XarolieM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJIE:
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 ACUCTBUE BUIUMOTO,
yJIbTPapUOIETOBOIO M PEHTIC€HOBCKOI'O M3JIY4YEHHH, €CTECTBEHHBIN
PaaMOAaKTUBHBIN ()OH, KOCMUYECKHUE Jy4Yd, PaJHOAKTHUBHOE H3JIyYeHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJIUOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (U3NYECKUX
SIBJICHUM;

ONUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
(¢u3nueckue BeNWYUHBI (CpEelHsAsl W MIHOBEHHAas CKOPOCTb Tejla IpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTh, YIIoBas
CKOpPOCTb, CHJIa TPEHUS, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TMAaJIeHUs, BEC TeJa, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEpPrus Tena,
NOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAs HHEPrUs CKaTON
IPY>KUHBI, KHHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTeslb MPEJIOMJICHUS CPE/bl), IPU OMUCAaHUU
IPaBUIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOIb3YEMbIX BEJIUYMH,
0003HAYEHHUS U €OUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIUI CYNEPHO3ULIHMH CHJI, NPUHLUMUI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO UMCEN



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

OOBSCHATh (U3UYECKHE TPOILECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C Omopod Ha 2—-3 M3yYeHHBIX CBONCTBA (DM3MUYECKUX SIBIICHHM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAMOIINE WA U30BITOYHBIC TAaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PHU3UUECKOU
BEJIUYHHBL;

pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO pEUIUTh TPU MOMOIIH
(GU3NYECKUX METOJIOB, HCIIONB3Yysl OMHCAHWE HWCCIEIOBaHUS, BBIACIATH
IpoBEpsieMOe  TPENONOKEHUE, OIICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAaHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIBITOB;

NPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SIBICHUNA WA
(¢u3MUecKuX CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, TPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pas3ioKeHue Oeoro CBeTa B CIIEKTP, M3yUEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKajie W CBOWMCTB H300pakKeHHsI MpeaMeTa B coOuparomien
JUH3E, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, ONUCBIBATH XOJ  ONbITA W €r0  Pe3yJIbTaThl,
bopMyIMpPOBATH BHIBOJIHI,

POBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HA4YeHHE H3MEpSIeMON BeIMYuHbI ((POKYCHOE paccTOsHUE
coOuparoiieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEPEeHUs
(M3MepUTENbHOTO Mprdopa);

NPOBOJNTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BWKEHUU 0€3 HayaJbHON CKOPOCTH, IEpUoja
KOJIeOAaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEeHHUs CBETa OT yrja MaJCHUs W yria MPEeJOMJICHHS OT YIJia



najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3uYecKUX BENWYUH B BUAE TaOmuil U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC W3MEPEHHS (U3MUYECKUX BEIMYUH (CpeaHss
CKOPOCTb M YCKOpPEHHME Tella MpU PaBHOYCKOPEHHOM JBUXCHUH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUsl, KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTH4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
ONTHYECKAas Cuja CcoOWparomer JIMH3bI, pPaJuOaKTUBHBIN  (DOH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CJICIys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJIYUCHHBIC PE3YIbTAThI C yIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOJro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

pa3nu4aTh OCHOBHBIC TIPU3HAKA W3YUYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepHalbHasi TOYKA, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJb aToMa, HYKIOHHAas
MOJIeJIb AaTOMHOTO SI/PA;

XapaKTepU30BaTh TPHUHIMIBLI  JEHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa WX ONMUCaHus (B TOM YHCIE:
CIIUJIOMETP, NAaTYMKU TIOJIOKCHHS, PACCTOSIHHS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMEpucKor, ¢GoToanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHHS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
NOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoLIel JIMH3E;
OPUBOAUTH  NPUMEPHl  (HAXOIWUTh  WH(DOpMAIMIO O  TpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU I oOecriedeHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPY KAIOIICH CpeIe;

OCYIIECTBISATh TMOUCK WHPOpMAMK  (U3UIECKOTO COJACpPKAHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYS MOUCKOBBINA 3aMpoOC, HAXOAUTh



NYTU ONpeesIeHUs] JOCTOBEPHOCTH IMOJIy4eHHON MH(OpMAIMK Ha OCHOBE
VMEIOIINXCS 3HAHUU U JOTOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIB30BAaTh MPHU BBIIIOJHEHUH YYEOHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JAUTEepaTypy (PHU3MUECKOro  COACpXkaHHs, CIPAaBOYHbIE MaTEpUAIbI,
pecypceel cetu MIHTEpHET, BianeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/71aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYEHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKd U CONpPOBOXKAATH
BBICTYIUIEHUE Mpe3eHTalueldl ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJsnyecTBO 4yacoB DIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ieiioB U Kontponbusre | TIpakTHueckue (uudposrbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUPa
bu6mmoreka [IOK
1.1 ®dusuKa - HayKa 0 IPUPo/Ie 2
Y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 DuU3NYECKUE BEINYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN METO/ ) 1 bubnmoreka [IOK
' [MO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TPOCHHE BEIECTBA https://m.edso0.1u/7f416194
)9 JBr>kKeHre U B3aMMOJICIICTBHE ) 1 bu6mmoreka [IOK
' Y4aCTHI] BeIleCTBa https://m.edsoo.ru/7f416194
)3 ArperaTHbl€ COCTOSIHUS ) bubnuoreka [IOK
' BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

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




bu6nuoreka [JOK

3.2 HHepuus, Macea, IIOTHOCTS 4 I https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. 2
3.3 Crna. Baer o 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
apienue. [lepenaua
41 Hanern . peat 3 bubmuoreka [JOK
' JIABJICHHA TBCPJILIMHU TCTAMHU, https://m.edsoo.ru/7f416194
JKUIKOCTSIMM U Ta3aMH
bu6mmoreka [JOK
4.2 Jlanenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 ATtmocdepHoe naBieHNE 6 https://m.edsoo.ru/7f416194
JelicTBHE KUKOCTHU U Ta3a Ha bubnmoreka [JOK
4.4 . 7 3
MOTPYXEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora u MomHOCTh. JHEprus
bu6nmoreka [JOK
. 1
>1 Pabota u momHoCTE 3 https://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
1
32 Hpocthie mexanu3MeL > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
>3 Mexanuueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO HACOB 68 12




[10 ITIPOTPAMME




8 KVIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ 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 T 21 1 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUYECKHE 3apsiibl.
2.1 3a SI)KIG)HHBIG Tenarp)l I/IIIX 7 1 bubmmorexa [IOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
29 ITocTossHHBIN 20 5 7 bubmuorexa [JOK
' 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
54 DJNIEeKTpOMarHuTHas 4 bubnuotexa [JOK
' AHAYKLIAS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOe Bpemst 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TIPOTPAMME




9 KVIACC

Koau4yecTBo yacoB DIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE 10 | 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 COXPaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEI
bub6muoreka [IOK
2.1 MexaHn4deckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHe BOJIHEI. g | 3 bu6mmorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 3. DjieKkTpoMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHbI PacCpOCTPaHCHUS 6 2 bubmuorexa [JOK




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

cBeTa
49 JIMH3BI ¥ oNTHYECKHE 6 3 bub6auoreka 1IOK
' 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 CTpoenue aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 #lnepubie peaiui / ! https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Paznen 6. [loBTOpuTe1bHO-000011aI01IIHIT MOY T
[ToBTOpeHue u 06061IeHNE
6.1 coJepKaHusI Kypca 9 2 bubmorexa I[IOK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO
i 102 27

YACOB I10 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa O IpUpPOJIE.
SIBnenus npupoasl.
Du3nYECKUE SBICHUS

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

dusnueckre BEIUYUHEI U UX
U3MEpeHue

Ypok-uccnenoBaHue
"U3mepenue Temneparypsl
MIPU TIOMOIITH KUJIKOCTHOTO
TEPMOMETpPA U JATIYNKA
TeMnepaTrypbl"

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3Yy4alOT
MIPUPOTY.
EcrecTBeHHOHAaYUYHBI METOT
no3Hanus. Onucanue
buznyecKux SIBICHUH C
IIOMOLIBIO MOJIENIEN

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

Ypok-uccnenoBaHue




"IIpoBepka rumnoTe3bl:
JAIbHOCTD IOJIETA IIApUKa,
MYIEHHOTO FTOPU30HTAIIBHO,
TeM OOoJIbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,

7 JOKa3bIBAIOIHE JUCKPETHOE bubmnorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KEHHE YaCTHIL BEIllECTBa bubmnorexa [IOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoanuie « OnbIThI
9 10 HAaOJIFOIEHUIO TEILIOBOI'O
pacuIupeHus Ta30B
10 ArperaTHble COCTOSIHUS
BellleCTBa
Bzaumocss3p Mexay
CBOMCTBaMH BEIIECTB B
pPa3HBIX arperaTHbIX
11 COCTOSTHUSIX U UX bubmmorexa TIOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
MexaHnuyeckoe IBIKECHUE.
12 PaBHOMEpHOE 1 bubmmorexa TIOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHHE
13 Cxopocts. Enuanis bubnmorexa [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpemeHH bub6nuoreka [IOK

JIBIDKCHUS

https://m.edsoo.ru/ff0a0aec4




15

WHuepuust. 3aKoH HHEPLMH.
B3anmopeiicTBue Ten Kak
PUYMHA U3MEHEHUS! CKOPOCTH
JBUKEHUSI TEJ

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

16

IInotHOCTE BemectBa. Pacuer
Macchl 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"

bu6morexa [JOK
https://m.edsoo.ru/ff0al23c¢

19

Cuia KaK XapaKTepuCTUKa
B3auMozeiicTeus 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 Teaa. Bec Tena.
Penrenne 3amga4 mo reme
"Cuna Tsxectn"

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

23

Cuna TspKeCcTH Ha Ipyrux
mranetax. Guzndyeckue

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




XapaKTePUCTHKH IIIAHET

bu6mmoreka [IOK

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

bu6mmoreka [IOK

25 Bec Tena. Henecomocts https://m.edsoo.ru/ff0al1778
CnoxxeHue AByX Cul,

2% HaIIPaBJICHHBIX 110 OJJHOMI bu6nuorexa LIOK
npsMoid. PaBHoercTByomas https://m.edsoo.ru/ff0ala70
CUII

7 Pemienue 3amad no teme
"PaBHonelicTByrOMmAas cui”

TpeHune CKOIbKEHHsS U TPEHNE
28 nokos1. Tpenue B npupoje u buomorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHnast pabota
«3ydyeHune 3aBUCUMOCTH

79 CHJIBI TPEHUS CKOJIBKEHUS OT bubnmorexa [JOK
CHUJIBbI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS
MMOBEPXHOCTEI
Pemenue 3anau Ha

30 onpeaeeHue
PaBHOACHCTBYIOIIEH CHUIIBI
Pemenue 3agau no remam:

31 «Bec tenay, «I'paduueckoe bu6mmorexa [JOK
n3o0paxenue cuimy, «CHIb, https://m.edsoo.ru/ff0alde0
«PaBHOAECHCTBYIOIIAST CHIDY

32 KonrtponbHas pabora o




TeMaM: «MeXaHHIeCKOe
IBIKEHHE), «Macca,
INIOTHOCThY, «Bec Temay,
«I"paduueckoe nzodpaxeHue
cu, «CHiey

Hasnenune. CriocoObl

33 MEHBILEHUS U YBEJINYCHUI bubmorexa LOK
M y https://m.edsoo.ru/ff0a20a6
JTaBJICHUS
JlaBneHwue raza. 3aBHCUMOCTD
34 aBJIEHUS rasza or oobéMa bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBneHus
15 TBEPJBIMU TEJIAMH, bubmnoreka LIOK
JKUIKOCTSIMU U ra3aMH. 3aKOH https://m.edsoo.ru/ff0a25b0
[Tackansg
JlaBiieHue B )KHUJIKOCTH U Ta3e,
36 BBEI3BAHHOE JEWCTBUEM CUJIBI bubmmorera [JOK
A https://m.edsoo.ru/ff0a2718
TKECTHU
Pemenue 3agad mo reme
37 «JlaBneHue B )KUJIKOCTH U bubmmorexa LIOK
a https://m.edsoo.ru/ff0a2826
raze. 3axkod [Tackaisy
bu6mmoreka [JOK
38 Coo0mraromnuecst coc
[Haromuecs YR https://m.edsoo.ru/ff0a2970
39 T'unpasnudueckuii npecc bubmotera [IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBoi
JKUJIKOCTHBIN HAaCOC
b K
41 Atmocdepa 3emin. [puannen nommorexa LIO

https://m.edsoo.ru/ff0a2b5a




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

4 Bec Bo3nyxa. AtmochepHoe bubnuorexa IIOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMochepHOro bubnuorexa [JOK
nasneHus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 ABJICHUSI OT BBICOTHI HQ, bubmmorexa [IOK
A A https://m.edsoo.ru/ff0a2fc4
ypOBHEM MOps
bapomeTp-anepoun.
45 ATII:/IOC(bEI: H0€p aBJICHHEC Ha bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
pPa3IUYHBIX BHICOTAX
46 Pewienue 3agau o 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 [OK
N Iil ’ https://m.edsoo.ru/ff0a33fc
NeiCcTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B JKHJIKOCTh
JlaGopaTtopHnast paboTa 1mo
PaTOpHai b bubmuoreka [JOK
49 teMme «VccienoBanue

3aBHCUMOCTH BE€Ca T€JIa B BOAC

https://m.edsoo.ru/ff0a3514




0T 00bEMa MOTPYy>KEHHOH B
KHUJKOCTh YaCTH TEJIay

bu6mmoreka [IOK
30 Hnaatme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota
"KoHcTpynpoBaHue
51 apeoMeTpa Wi
KOHCTPYHPOBAHUE JIOJIKU U
OIpeieNIeHue €€
rpy30MoaBEMHOCTH"
Pewienue 3amau no remam:
«I1naBanue cynos.
52 BosayxomnaBanuey, bubmorexa [IOK
https://m.edsoo.ru/ff0a3654
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B»
bu6mmorexa [JOK
>3 Mexanmieckas padora https://m.edsoo.ru/ff0a3{82
54 Mouraocts. EquHuIs! bu6mmoreka [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccienoanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOM NpHU
noabEME IO JIeCTHUIIE"
56 IIpocTeie MexaHU3MBbl. Pbryar.
PaBHOBecue cui Ha ppruare
KonrtponsHast pabora o Teme
«JlaBneHue TBEpABIX TEI,
57 YKUJIKOCTEHN U Ta30By /

Bcepocculickas nmpoBepoyHas
pabora




PesepBHslit ypok. Pabora ¢
TeKCTaMHU 1o TeMe «JlaBieHue

bu6mmorexa [JOK

58 TBEPJBIX TEJ, )KUJIKOCTEH U
P A . https://m.edsoo.ru/ff0a4ffe
ra3oB» / Bcepoccuiickast
poBepoyHas paborta
Prbruaru B TexHuke, OBITY U
npupoze. JlabopatopHas bubnuoreka LIOK
59 0.5
pabora «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBUI pPaBHOBECHSI pbluara
Pewienue 3agau o teme
60 «YcIll0BUSI paBHOBECHSI Bu6mmorexa [IOK
P https://m.edsoo.ru/ff0a48a6
phIuara
KoaddumumenT nonesnoro
NEHCTBUS MEXaHU3MA.
61 JlaGopatopHas paboTa 0.5
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH
2 Pemenwne 3agau mo Teme bubmnoreka LJOK
"Pabora, momuocth, KIT/[" https://m.edsoo.ru/ff0ad4c48
Mexannyeckas JHEeprusl.
bu6mmorexa [JOK
63 Kunernueckas u
https://m.edsoo.ru/ff0a4252
NOTEHLUaIbHAs SHEPTus
64 3aKoH COXpaHEHUs bubnunoreka [JOK
MEXaHHYECKOM SHEPTUr https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKcnepUMEHTaILHOE
65 onpeJieJICHUE U3MEHEHUS 1

KUHETUUECKOUN U
MOTEHLIMAIIBHON YHEPTUH TIPU




CKaTBIBAHUU TEJA 110
HAKJIOHHOH III0CKOCTH"

66

KonTponbhas pabota no teme

«PaboTa 1 MOLITHOCTB.
OHeprus»

67

PesepsHblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHn4yeckoe OBUKeHue'

bu6mnoreka [HOK
https://m.edsoo.ru/ff0adee6

68

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

OBIIEE KOJIMYECTBO YACOB
10 ITIPOTPAMME

68

12




8 KVIACC

KoanuecTBo yacon DiIeKTPOHHbIE
Ne ara u(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A undp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKON | bu6nuorexa LIOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
) 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
OObsicHeHHE CBOMCTB
TBEPIOTO, JKUIAKOTO U
4 ra3zo000pa3HOro COCTOSTHUMN |
BElIeCTBa Ha OCHOBE
MOJIOKEHUH MOJIEKYJIIPHO-
KMHETHUYECKON TEOpUHU
5 Kpucrannuueckue u | bubnuorexa [IOK
aMmop(QHbIE Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KaWJUISIPHOCTh 1 Bubmmorexa [IOK
p i https://m.edsoo.ru/ff0a5530
IToBepXHOCTHOE HaATsKEHUE
7 TennoBoe pacmpeHue u 1 bubnuorexa [JOK

CXKXaTuc

https://m.edsoo.ru/ff0a5a26




Temmneparypa. Ca3b

BBIJCIIAEMOI'O UM ITPU
OXJIaXXACHHUH

8 TEMIIEPATypPbl CO CKOPOCTHIO
TEIIOBOI'O JBMKEHHUS YaCTHI]
BnyTtpennss sueprus.
9 CnocoObl U3MEHEHUS bubmiorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH 3HEpruun
10 Bunsl Tenonepenauu bubmmorexa TIOK
p https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHus
"[IpakTHueckoe
1 HCTI0JIb30BAHUE TETUIOBBIX bubmuoreka [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEJISIX
sHEeprocoepekeHus"
12 KoanyuecTBO TEIIOTHI. bubmuotexa [JOK
VY nennHas TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
bubmunoreka 1IOK
13 6ananca. TemiooOMeH n
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBaHue sIBICHUS
14 TeImI000MeHa Ipu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOJTHOHN U
ropsiaeit Boanl"
Pacuer konnaecTBa TEILIOTHI,
HEOOXOIUMOIO I
15 HarpeBaHus Tena u




JlaGoparopHas pabota

16 "OnpenenneHue yaeIbHOR bubmmotera [IOK
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 TUIABICHUS
JlaGopaTtopnas pabora
19 "On I;ZIGJ'IEHI/IG pnenLHoﬁ bubmotera [JOK
p y " https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IIJIaBJICHUS JIbJA
20 [TapooGpa3oBanue u bubnuoreka [IOK
KoHieHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nenpHas Teniora
napooOpa3oBaHus U
21 KOHJCHCAIIUH. 3aBHCUMOCTb bubmorexa I[IOK
a T https://m.edsoo.ru/ff0a786¢
TEMIIEpaTypbl KUTIEHHS OT
aTMoc(hepHOTro MaBICHHUS
BnaxxHocTs Bo3myXa.
JlaGopaTopHnas pabota
2 "Ompenenere bubnuorexa [JOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEILHOU BIAXKHOCTHU
BO3IyXa"
Pemenue 3amag Ha
23 OnpeeeHUE BIaXKHOCTH
BO3/lyXa
n4 [TpuHIUIIBE paOOTHI TETIIIOBBIX

nsurateneit. [Tapoas




TypOuHa. /[Burarens
BHYTPEHHETO CTOpaHHs

25

KIIJI TenoBoro aBurarers.
TermoBsle ABUTaTEIN U
3alIUTa OKPYIKAIOMIEH cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUs U
HpeBpalleHus DHEPTUH B
TCIUIOBBIX IMponeccax

27

IToaroroBka Kk KOHTPOJIBHOMI
pabore no Teme "TemnoBbie
aBieHud. I3MeHeHue
arperaTHbIX COCTOSIHHUI
BenlecTra

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonrtponbHas pabora o teme
"TernoBsie SIBICHUS.
W3meHeHne arperaTHbIx
cocTOsiHUI BemecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

9J'ICI(TpI/ISaI_II/I${ TCII. I[Ba poaa
SJICKTPUYCCKUX 3aps10B

30

Ypok-uccienoBaHue
"DnexTpuzanus Tel
WHIYKIUEN U IIpU
CONPUKOCHOBEHUU"

31

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

bubmunoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DNEKTPUUECKOE TOJIE.
HanpstxeHHOCTB
JNEKTPUYECKOTO IO,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




[IpuHnun cynepno3sunun
IEKTPUYECKUX MOJIEN

Hocurenn SJIICKTPHUICCKUX

33 3apsa0B. DJIeMEHTapHBII
3apsia. CtpoeHue atoma
[IpoBOAHUKY W AMDIICKTPUKH.
34 3aKOH COXpaHEHUs bubamorexa [OK
P https://m.edsoo.ru/ff0a8ef6
INEKTPUYECKOTO 3apsa
Pemenue 3anau Ha
35 MpUMEHEHNE CBONCTB bubmmorexa [IOK
p https://m.edsoo.ru/ff0a90cc
AJIEKTPUIECKUX 3aPST0B
DNEKTPUYECKHUI TOK, YCIOBHS
36 €ro CyIIeCTBOBAHHUSI. bubnmoreka [JOK
HCTOYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA 2IIEKTPUYECKOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
13 " JlelicTBHE AIEKTPUIECKOTO |
MOJIsl HA IPOBOJIHUKU U
JUAJIEKTPUKH"
19 DIIEKTPUUECKHI TOK B bubnmoreka [JOK
MeETaIax, )XUAKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas enb U e€
COCTaBHBIE YaCTU
Cuna Toka. JlaboparopHas
" bubnuorexa [JOK
41 pabota "U3mepenue u 0.5

pEryJIupoBaHUe CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUUECKOE HANPSHKEHHE.
BoasT™merp. JTabopatopHast

bu6mmoreka [JOK

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

43 VY nenpHOE CONPOTUBIIEHUE bubmmorera [JOK
BerecTsa https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTH
3JIEKTPUUYECKOTO

44 COIIPOTUBIICHUS IIPOBOJIHUKA 1 bubmorexa HOK
I — https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U
Martepuana"
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, UAYIIETO Yepes 1 bubnnorexa [JOK
pE3UCTOP, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsLKEHHs Ha
pesucrope"

[TocnenoBarensHOE U

47 napajuieJIbHOEe COeIUHEHUS
MPOBOJIHUKOB
JlaGopaTopHnast pabota

48 "[IpoBepka mpaBuiia 1 bubmorexa [IOK

CJIIOKCHUA HaHpH)KeHI/Iﬁ npu

https://m.edsoo.ru/ff0aaas8




MOCJIEI0BATEILHOM
COCAMHCHUU NBYX
pe3uctopos"

JlaGopaTopHnas pabota
"IIpoBepka npaBuiia AJIs CUIIbI

bu6mmoreka [JOK

49 TOKa IIpH I1apajaeIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB"
Pemenne 3anay Ha
50 npuMeHeHue 3akoHa Oma a1 bubnuoreka [IOK
pa3IMYHOI0 COCAMHEHUSA https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
PaboTa 1 MOIIIHOCTE
51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmorexa HOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
5 "Onpenenenue padboOTsl U bubmmorexa [IOK
MOII[HOCTH JJIEKTPUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIeKTpUUYECKHE LIETTH U
53 HOTPEOUTEH IIEKTPUUECKOM bubmuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTostHHBIE MATHUTBHI, KX
B3aUMOJICUCTBUE
VYpok-uccnenoBanue
55 "N3yueHue nonei bubmorexa [TOK
" 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 KOHTPOIBHOMI
pabote 1o Teme
"DnexTpuueckue 3apsabl.

57 3ADsBKEHHbLE Teld bu6nuoreka [JOK
SOKEHHBIC TEJa U UX
p . https://m.edsoo.ru/ff0abd2c
B3aMMOJEHCTBUSIL.
IToCTOSTHHBIN 3JIEKTPUYECKUI
TOK"
KonTtponbHas pabora o teme
"DnexTpuueckue 3apsabl.
3apspKeHHbIE Tela U UX
. bubmuoreka [{OK
58 B3aMMOJEHCTBUSIL.
. . https://m.edsoo.ru/ff0abea8
[TocTosiHHBIM 31eKTpUYECKUN
ToK" / Beepoccuiickas
poBepoyHas pabora
PesepHblil ypok. Pabora c
TEKCTaMU I10 TeEME
" . o Bbu6mmorexa [JOK
59 IToCTOSIHHBIN 2IEKTPUYECKHUN
" B https://m.edsoo.ru/ff0acdc6
ToK" / Beepoccuiickas
poBepoyHas pabora
OmneIT OpcTena. MaruutHoe
60 0JI€ BJIEKTPUUECKOI0 TOKa bubnuorexa LIOK
MarauTHO€e noJie 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




Mar"HuTHOI'O IIOJIS Ha
MPOBOJIHUK C TOKOM"

62

DIIEKTPOABUTATEND
MOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJNIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynupoBanue u
u3y4eHue paboThl
3JIeKTpoABUTATENS"

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

63

Oneitel @apanes. 3akoH
AJIEKTPOMArHUTHON
nHaykuuu. [pasumno Jlenna

64

Onektporereparop. Crocoosl
MOJTYYCHUS DIICKTPUICCKON
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUu

65

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"DreKTpUUecKue U
MarHHUTHBIE SIBJCHUS"

66

KounTponbhas pabota no teme
"OnexkTpuuecKue u
MarHHUTHBIC SIBJICHUS"

bub6nunoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
sBJIeHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e




68

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

OBIIEE KOJIMYECTBO YACOB
[10 IIPOT'PAMME

68

14.5




9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHbBIE
Ne ara u(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A undp
n/n Bcero u3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypcsl
1 MexaHuueckoe TBUKEHHE. |
MarepuanbHasi TOUKa
Cucrema orcyera. Eub 10K
noIMoTeKa
2 OTHOCUTENBHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE NpsAMONIMHENHOE 1 bubnuoreka [IOK
JIBIXKCHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEWHOE JBUKEHUE. 1
CpenHsis U MTHOBEHHAs
CKOPOCTh
IIpssmonuHerHOE BuGmiorexa [IOK
5 PaBHOYCKOPEHHOE JIBUKEHUE. 1 httos://m.edsoo.ru/ff0ad8dd
ps://m. .
VYckopenue
CKOpOoCTh MPSAMOJIUHEIHOTO
6 PaBHOYCKOPEHHOTO JIB>KCHHUS. 1
I'paduk ckopocTu
JlaGopaTtopHnast pabota
"OmnpeneneHne yCKOpeHus Tea Bu6 LIOK
nonIMoTeKa
7 MIPU PAaBHOYCKOPEHHOM 1 1

IBUKEHUH 110 HAKJIOHHOM
miockoctu"

https://m.edsoo.ru/ff0adb18




CB0OOIHOE TTaJICHUE TEL.

8 OnpiThl [Manmnest
PaBHOMEpHOE BHKEHUE TIO
9 okpykHocTu. [leproa u yacrora bubnuoreka [IOK
oOpatenus. JIuneitnas u https://m.edsoo.ru/ff0ael176
yIJIOBasi CKOPOCTH
10 LlenTpocTpeMUTENBHOE
yCKOpeHue
1 [Iepselii 3axkon HptoToHA. bubnuorexa [IOK
Bekrtop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa [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 bubnmnorexa [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
JlaGopaTopHnast pabota
17 «OnpeneneHue KeCTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubaunoreka [HOK
18 Cra Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3amad o teme «Cuita bub6munoreka 1IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnast pabota bubnmorexa [JOK




"Onpexnenenue ko3 durmenra
TPEHMSI CKOJIbKEHUA"

https://m.edsoo.ru/ff0af8be

Pemenne 3aaa4 I10 TEME

bubmnoreka IJOK

21 “3axonst Hpiorona. Cua https://m.edsoo.ru/ff0atb8e
ynpyroctu. Cuina tpeHus"
Cuia TSDKECTH U 3aKOH
” BCEMUPHOTI'O TATOTECHHUS. bubnuoreka [IOK
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
naJCHUs
VYpoxk-koupepenuus "IBmxenue
3 TEJI BOKPYT TPaBUTAITMOHHOTO
nentpa (CosiHeUHast cucTeMa).
[NanakTukn"
Pemenue 3anau no teme "Cuna
24 TSYKECTH U 3aKOH BCEMHUPHOTO bubmmorexa LIOK
S — https://m.edsoo.ru/ff0af5f8
75 IIepBast kocmMu4eckas CKOpOCTb. bubnuoreka [IOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MaTepraIbHON
TOYKH. AOCOIIOTHO TBEPAOE
26 teno. PaBHoBecue TBEpAOTO bubnuorexa [JOK
TeNa ¢ 3aKPeIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaileHus. MOMEHT CHIIBI.
LlenTp TsxecTn
PaBHOBecHe MaTepuaaIbHON
TOYKH. AOGCOIIOTHO TBEPAOE
27 Teno. PaBHoBecHe TBEPAOTO

TeJa C 3aKPeIIEHHOM OChIO
BpallleHusi. MOMEHT CHJIBI.




LlenTp TsxecTn

Penrenue 3amad mo reMe

bub6muoreka [IOK

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

29 pabote mo Teme "MexaHnueckoe bubnmorexa [JOK
nBIKeHHe. BzaumoneicTaue https://m.edsoo.ru/ff0b0408
ten"

KonTponbHas paboTa mo Teme
30 "MexaHu4ecKoe ABUKCHHE. Bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynsc Tena. UMyasc CUibL.

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

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

33 "PeakTUBHOE OBMKECHUE B
MPUPOJIC U TEXHUKE"

34 Mexannueckas padota u bubnuorexa [IOK
MOIITHOCTD https://m.edsoo.ru/ff0b0a84

35 PaboTa cuIIbI TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

16 «Omnpenenenne pabOTHI CHITBI

TPEHUs IPU paBHOMEPHOM
JIBIDKEHUH TeNa Mo




T OpI/ISOHTaHLHOﬁ MOBCPXHOCTU»

CBs13b HEPTUU U pabOTHI.

37
[ToTeHManbHas SHEPTUst
Kunernueckas s3neprus.
38 Teopema 0 KHHETHUYCCKOM bubmorera [IOK
p https://m.edsoo.ru/ff0b0c32
SHEPTUH
39 3aKOH COXpaHEHUsl SHEPTUH B
MEXaHUKE
JlaGopaTopHnast pabota
40 «HW3ydenne 3akoHa COXpaHCHUSA bubmorexa HOK
y p https://m.edsoo.ru/ff0bl2fe
SHEPTUM
41 KonebarenpHoe IBHKEHHUE U €0 bub6mmorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromue KoieOaHus.
42 BrinyxneHHEBIC KOICOaHUS bubmmotera [JOK
YA ' https://m.edsoo.ru/ff0b20f0
Pes3onanc
43 MaremaTuueckuii u
NPY>KUHHBIA MasTHUKH
Ypok-uccienoBanue
m «3aBUCUMOCTB MIEPUOJA bubnuorexa [JOK
KOJIEOAHHH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl rpy3a»
45 [IpeBpanienue 3Heprum npu
MeXaHNUECKUX KOJeOaHuIX
JlaGoparopHas paboTa
46 «OmnpeneneHue 4acToThl U bubnuorexa LIOK

nepuojia KoaeoaHui
IMPY>XUHHOI'O MasgTHUKa»

https://m.edsoo.ru/ff0blaec




47

JlaGoparopHas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuojia Kojaebanuii rpysa,
MIOJIBEIIEHHOTO K HATH, OT
MaccChl Tpy3a»

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

48

Mexannueckue BOJIHBI.

CBolicTBa MEXaHHYECKHUX BOJIH.

HpOIlOJII)HBIG 1 MTOMNCPCUYHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus
"MexaHu4ecKue BOJIHbBI B
TBEpOM Teie. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

51

Ypok-uccnenoBanue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUN PE30HAHC

53

VYpok-koHpepeHuus
"V1bTpa3ByK U HH(}pa3ByK B
IpUPOJIE U TEXHUKE"

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

54

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

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

55

KoHnTtponbHas pabota 1o Teme




"3aKOHbBI COXpaHEHUS.
MexaHuueckue KoJIe0aHus u
BOJIHBI"

9HeKTpOMaFHI/ITHOG I1I0JIC.

bu6mmoreka [IOK

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

37 BOJIH
VYpoxk-konpepenuus "[kana
AJIIEKTPOMATHUTHBIX BOJIH.

58 Wcnonb3oBanue bubmmorexa [IOK

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

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubnmnorexa [JOK
BOJTH C MTOMOIIIbI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemienue 3a1au Ha onpeneneHue

60 YaCTOTHI U JJTMHBI
ANEKTPOMATrHUTHOW BOJIHBI
DJIeKTpOMarHuTHas mpupoaa

61 cBeta. CKOpOCTb CBETA. Bu6mmorexa [IOK

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

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

63 3aK0H OTpaXEHUs CBETA. bubmmorexa [JOK

3epkana. Pemenue 3amaq Ha

https://m.edsoo.ru/ff0b38c4




IMPUMCHCHHUEC 3aKOHA OTPAKCHUA
CBCTa

[Ipenominenue cBera. 3aKOH

bubaunoreka [IOK

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

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

66 yIJia OpeJIOMJICHHS] CBETOBOT'O
Jdy4a OT yIJia MajeHus Ha
rpanute "Bo3gyx-crekio""
Ypoxk-koHpepeHuus
"Ucnonp30BaHme MOJTHOTO

67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3p"

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

69 [Toctpoenue nzodpaskeHuii B bub6nuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota

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

71 VYpok-koH(hepeHus bubmmorexa [JOK

"OnTHyecKue JINH30BbIE

https://m.edsoo.ru/ff0c0a7e




npubopsr”

I'mas kak onTudeckas cucreMa.

bub6auoreka IIOK

72 3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTo
3penus. Kak coxpanurts 3penue"
Paznoxxenue 6enoro ceeta B
74 cnektp. OnbiTel HptoTOHA. bubnnorexa [JOK
CrnosxeHue CeKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepcus cBera
JlaGopaTopHnas padota "ONBITHI
0 Pa3JI0’KEHHIO OEJIoro CBeTa B
75 CIIEKTp U BOCIIPHUATHIO LIBETA Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU X HAOIIOICHUU
Yyepe3 IIBETOBbIC (QMIBTPHI"
VYpok-npaktukyM "BonHOBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus"
77 OmnsiTel Pesepdopaa u bubnuorexa [JOK
[UIAaHETapHAsl MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
3 [Toctynater bopa. Moaens
aroma bopa
Hcnyckanue u normioueHue
79 cBeTa aroMoM. KBaHTHL. bubmmorexa [TOK
. https://m.edsoo.ru/ff0c144c
JIuneiyaTele CIIEKTPHI
20 VYpoxk-mpaktukym "Habmonenue bubnuotexa [IOK
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 [IOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
Pemienue 3agau mo teme:
84 "PagnoakTHBHEIE bubmmorexa LHOK
" https://m.edsoo.ru/ff0c1bda
MIPEBPAILICHUS
85 [lepuon nonypacnana
Vpok-xoHDepeHIS
86 "IPa HO&K”E)/IBI:-IBIG HU3Iy4YCHUS B bubmorexa HOK
o Y " https://m.edso0.1ru/ff0c2126
PUPOJE, MEAUIIMHE, TEXHUKE
SInepHble peakyy. 3aKOHbI
87 CoX paHeHEﬂ 3apsJIOBOTO U bubmorera [IOK
P AL https://m.edsoo.ru/ff0c1¢c58
MAacCCOBOT'0O YHCE
OHeprus CBA3M aTOMHBIX SIIEP. bubnuoreka [IOK
88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemienne 3agay mo Teme
" nepusle peakuyun”
Peaknuu cuHTE3a M IeTIeHAS
90 saep. ICTOUHUKHN SHEpTruHn bubmiorexa HOK
Aep- . P https://m.edsoo.ru/ff0c1e88
CouHIia 1 3831
VYpoxk-koHpepenuus "Anepnas
91 sHepreTuka. JlencTus
pPaIuOaKTUBHBIX M3TyUYEeHUN Ha
’KUBBIE OpraHu3MBbI"
IToaroroBka Kk KOHTPOJIBHOMN
bu6mmoreka [JOK
92 pabote no Teme

"DJIeKTPOMarHuTHOE TOJIE.

https://m.edsoo.ru/ff0c223e




DJIEKTPOMArHUTHBIE BOJHBI.
KsanrosBeie sBienus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMAarHUTHHIE BOJHBI.
KBanrosnie sBieHus"
[ToBTOpEeHmE, 0600IICHHE.
94 JIaGopatopHble pabOTEI 1O bubmmorera [TOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue Ten
[ToBTOpenue, oboOmICHNE.

95 Pemenue pacueTHbIX U bubmmorexa [IOK
Ka4eCTBEHHBIX 3a7a4 I10 TeME https://m.edsoo.ru/ff0c2572
"TemoBbie nponecch”

[ToBTOpenue, o6o0IIEHNE.

96 Pemenue pacueTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 3a7a4 10 TeEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsiX aBurarenci'

[ToBTOpenue, o6oOIIEHNE.

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

[ToBTOpenue, o6oOIICHNE.
98 JlaboparopHsie pabOTHI 1O bubmorexa LOK
p" P P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeTOBbIE SIBICHUS
[ToBTOpEeHME, 000OIIEHNE.
99 Pabota c Tekctamu 1o Teme bubmuoreka [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
"Komnebaums v BOJIHBL"
[ToBTOpEeHME, 060OIIEHNE.
101 Pabora ¢ Tekcramu 1o TeMe 1 bubmmorexa TIOK
" " https://m.edsoo.ru/ff0c3044
CBeTOBLIE SIBICHUS
[ToBTOpEeHmE, 0600IICHHE.
102 Pabora ¢ TexcTtamMu o TeMe 1
"KBanToBas u simepHas ¢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
pe3yJbTarTa

IIpoBepsiemMble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUCHHBIC ITOHATUSA

1.2

pasiindaTth SABJICHUA IO ONHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (l)I/ISI/IIICCKOG SABJICHHUC

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (HU3NMUECKUX SBICHUNA B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NUECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINIECKUX SIBICHUIN

1.4

ONHUCHIBATh HW3yYEHHBIC CBOWCTBA TeI M (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (pU3MUEcCKHe BEJIWYUHBI, MpPH ONHUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3yeMbIX BEJIMYUH, HX
0003Ha4YEeHUS U €IUHUIIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (GOPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (DU3MUECKYI0O BEJIMYMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTh TIpaQUKd  U3YYEHHBIX  3aBHUCHUMOCTEM

(bmnqecm/lx BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/IIIGCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysT HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW  3alluChlBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSICHATh (PU3NYCCKUE SIBICHHS, MPOIECCHl U CBOWCTBA TEN, B TOM
Yyyclie M B KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopo Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DM3MUECKUX SIBJICHUHN, (PU3UIECKUX 3aKOHA WU

3daKOHOMCPHOCTH

1.7

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




(hopMyIIbI, CBsA3BIBAONINE (DU3MUCCKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIOBHS 3aJladdl  3alUChIBATh KPAaTKOE YCIOBHE, IMOJCTABIAThH
¢u3nveckre BeTUIUHBI B POPMYJIIBI U IPOBOAUTH PACUEThI, HAXOIUTh
CIPAaBOYHBIC JIaHHBIC, HEOOXOIUMBIC JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTH TIOTYUYSHHOU (PU3HUECKON BEIIMIUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH ITOMOIIU
(Gu3MYEeCKUX METOAOB, B OMNHCAHUU HCCIEIOBaHUS  BBIACISATH
MPOBEPSAEMOE MPEIIION0KEHUE (rumoresy), pas3inyaTh u
HMHTEPIPETUPOBATh IOJYYECHHBIN pe3ylbTaT, HAaXOAUTh OLIMOKU B

XOJE¢ OIibITa, ACJAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MNpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (bI/I?)I/I‘-ICCKI/IX SIBJICHUW WJIH
(bU3UYECKUX  CBOWMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
MPEANONIOKeHHs, CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0/ ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATh NPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHHEM AHAJOTOBBIX U
IUGPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJUTH  HCCIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3WYECKOH
BEJIMYMHBI OT JpPYrod C MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOro HCCIENOBaHUS, COOMpaTh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMSI, CIEAYs NPEUI0KEHHOMY IUIaHY,
(GUKCUPOBATh PE3yNbTATHl IMOJYYEHHOH 3aBUCUMOCTH (U3NIECKHUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOIUI U TpaMKOB, €JIaTh BBIBOAbI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC H3MEPCHUS (PUINYCCKUX BEIHUYWH, CIEIys
MPeI0KEHHOW MHCTPYKUUU: TPU BBIMOTHEHUH U3MEPEHUI cobupaTh
SKCMEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMO

BCIINYHNHBI

1.13

coOmolaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu  padore ¢

nabopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpH30BaTh MPHUHLMIBI JIEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB € TOMOIIBIO HMX OIMCAHMA,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (U3MYECKUX SIBICHUH U

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




1.15

MPUBOJIUTL TpUMEpbl (HAXOAWTh HUHGPOPMALUMIO O [PUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUS (DU3MUYCCKUX 3HAHUI B MOBCETHEBHON
KU3HH i1 oOecrieyeHus: O€30MacHOCTH TIpU  OOpalleHHH C
npuOOpaMy M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U

coOII0ICHNS. HOPM 9KOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUKW W MyTEM CPaBHEHUS DPA3IUYHBIX HCTOYHHUKOB
BBIICNATh MH(OpMANMIO, KOTOpas SBISETCS MPOTHBOPEYMBOU HIIH

MOJKET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHU U Y4eOHBIX 3a1aHUI
HAay4YHOMOMYJIAPHYIO  JUTEpaTypy  (GU3HYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMaALIUU

U3 OJJHOM 3HAKOBOU CHUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HUIECKOTO
COJIep>KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKUEe COOOIICHUS O
pe3yapTaTax MPOCKTOB WM Y4YE€OHBIX MCCIICIOBAHUMA, TPH OSTOM
rPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM MOHSATUHHBIN amnmapar Kypca

(U3UKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaLue

1.19

IIPYU BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIpeneisaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIIOJIHEHMEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAS MHEHHE

OKpYZKaromux

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pas3iindaTth ABJICHUA IO ONMCAHWUIO HX XaPAKTCPHBIX CBOMCTB U Ha




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

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM TIEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBICHUIN

1.4

OIMCHIBATH HW3y4YCHHBIC CBOMCTBA Tel M (HU3WYECKHE SIBICHHUS,
UCTONB3yd (U3UYeCKHe BETUYMHBI, NPU ONUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYUH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITMYMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS M TPOIECCHI,
HCNOJIb3ysl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GhopMyITHUpPOBKY 3aKOHa MW 3aMHCHhIBATh €r0  MAaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSCHATH (hPM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIaroB C IMOMOIIBIO 1 — 2 W3y4YEeHHBIX CBOWMCTBA

(1)I/ISI/I‘IGCKI/IX HBJ’IeHHﬁ, CI)I/ISI/I‘leCKI/IX 3aKOH4 WX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIC 3a7adu B 2 — 3 JEUCTBUS, UCIONB3Ys 3aKOHBI U
(dhopMyIIbI, CBsA3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIIOBHS 3aJ1a4H 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIIATH HEAOCTATOK
JTaHHBIX Ui pElIeHHus 3aladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHus, MPOBOJUTh PACYEThl U CPABHUBATH
MOJIyYCHHOE 3HAueHWE (PUINYCCKOW BEIUYHHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPHU OMOIIU
(U3MYECKUX METOOB, UCIIONIB3Ys OMMCAHUE UCCIICIOBAHUS, BBIIEISTh
MPOBEpsiIEMOE TPEAINOJIOKEHHNE, OLIEHWBATh MPABWIBHOCTH IOPSIIKA

MNMPpOBCACHUA UCCIICAOBAaHN, 1CJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(U3UYECKUX ~ CBOWCTB  Tel:  (pOPMYJIHpPOBATH  IPOBEPSIEMBIC

MMPCANOJIOXKCHUA, CO6I/IpaTB YCTAHOBKY nu3 MPpEAJIOKCHHOTO




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

1.10

BBIIIOJIHATE IPAMBIC H3MCPCHHA C HCIIOJIB30BAHUEM AHAJIOTOBBIX
HpI/I60pOB U JaTYUKOB (bI/ISI/I‘ICCKI/IX BCIIMYHH, CPABHUBATLH PC3YJIbTAThI

M3MEpEHUi ¢ y9€TOM 3a1aHHOI a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEIMYHMHBI OT JPYTOM C MHCIONb30BAHUEM MPSAMBIX W3MEPEHUM:
IUTAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (hUKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJE TAaONMUIl U TpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCIICAOBaHUA

1.12

IIPpOBOIUTH KOCBCHHBIC HU3MCPCHUA (i)I/ISI/I'-IeCKI/IX BCJIIMYHNH:
IIaHUPOBATh U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% HpeJIHO)KeHHOﬁ HHCTPYKIIMK, W  BBIYUCIATH 3HAUCHUC

BCIINYHNHBI

1.13

CO6JHO,Z[8.TB IpaBujia TCXHUKH 0€30IMacHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

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

(1)H31/I‘ICCKI/Ie 3daKOHOMCPHOCTH

1.15

pacrio3HaBaTh IIPOCTBIE TEXHHUYECCKUEC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXEMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJISATHL CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IIOCJICHOBATCIIBHBIM M IapallJICJIbHBIM
COCAMHCHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

OJICMCHTOB JJICKTPUYCCKUX merei

1.16

MPUBOAUTH TpPHUMEPHl (HAXOIUTh HMHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOI0 UCIOIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I oOecredeHus Oe30IacHOCTH TpH  OOpalieHHH C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

cOOIIOICHUS HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollel cpejie

1.17

OCYIIECTBIISATh OUCK HHPOPMAINH (PHU3NIECKOTO COJIEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIJACISATH WHGOPMAIUIO, KOTOpas

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOJXKET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpU  BBIIIOJHCHHUU y‘{e6HBIX 3aJaHui HAy4YHO-




MOMYJISIPHYIO JINTEPATypy (DU3UYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypcsl cetu MHTepHeT; BinaaeTb INpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MH(GOpPMALUK U3 OJHOMN

3HAKOBOM CHCTEMbI B APYTyro

1.19

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHMs, B TOM YHCIC MyOJMYHO MPEACTABIATh PE3yJbTAThI
MPOCKTHOM WM HCCJICIOBATEIbCKONH JCATEIBHOCTH, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh HM3YYEHHbBIH MOHATHHHBINA ammapar Kypca

(bu3MKH, COPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMMA (hU3MYECKHX
MPOIIECCOB pacTpeessITh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHA 3aJgadyamMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JEHUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATHh COOCTBEHHBII
BKJIad B MACATCIBHOCTH prnHBI, BLICTpaI/IBaTB KOMMyHI/IKaTI/IBHOe

B3aUMO/ICICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOH(PIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble MNPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI
06p33OBaTeJ'lI)HOI7[ nporpaMmbl OCHOBHOI'O 001ero Oﬁpa30BaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OMNHMCAHWUIO HX XaAPAKTCPHBIX CBOIMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHUS B MPUPOJE,
MIPHA 3TOM TIEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJICIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SIBICHHS,
UCHONB3yd (U3UYeCKHe BEIUYMHBI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYUH,
0003HAYCHHS M €IUHUIIBI (PU3UYECKUX BEITHMYMH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH

BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH




(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UUECKHUE SIBICHUS H TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBl, IpPHU OSTOM [aBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa H 3alMCHIBATh €r0  MaTeMaTUYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLECCHl M CBOIMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3afaud (OmMMparoulecss Ha cUcTeMy u3 2 — 3
YPaBHEHMI), HCHOJb3ys 3aKOHBI U  (OPMyJIbI, CBSI3bIBAIOIIUE
¢Gusnyeckue BEIMUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJadu
3alUChIBAaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOUINE WU
n30BITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOAUTH PACUETHl M OLEHUBATh PEAUCTUYHOCTH

MOJIyYE€HHOTO 3HAaUeHUs (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPU IMOMOIIU
(bU3MUYECKUX METOJIOB, UCIIONB3Ysl ONMHCAHUE UCCIIEOBaHUs, BBIACIATH
IIPOBEPSIEMOE  NIIPEIIOJIOKEHUE, OLICHWBATH IPABWIBHOCTh IOpSAKA
NIPOBEICHUS UCCIICNOBAHUA, [EJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHM 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWMCTB TEN: CAMOCTOSATEIFHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000pyNOBaHMSA, ONMHUCHIBATH XOJ OIBITA U €ro

pe3ynbTatThl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPEHHH,
OTpesieNisisi CpelAHee 3HAUYCHHWE H3MepseMOoil BenwuuHbl (PokycHOE
paccrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

M3MepeHus (M3MEepUTETHHOTO Iprbdopa)

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
WCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH: IIAHUPOBATh MCCIIEIO0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyY€HHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BUAE TaOIUIU

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHU




1.12

NPOBOJUTh  KOCBEHHBIE  M3MEpPEHHs  (U3NYECKUX  BEIHUYWH:
IUTAHUPOBATh U3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CleAys NPEIJOKEHHOW HWHCTPYKLMH,
BBIYUCIIATh 3HAYEHHUE BCJIMYMHBI W AHAJIU3UPOBATH IIOJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBUia TEXHUKM Oe3omacHOoCcTH TpH  pabore ¢

J1ab0paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YUYEHHBIX (PU3UUYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJENb aToOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'0 Aapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa MX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHUM U HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTpPOMCTB, MU3MEPUTEIBHBIX npubopoB U
TEXHOJIOTUYECKHUX TIPOIECCOB TPH PEUICHUH YUeOHO-TIPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHH B IMIIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMHPOPMALHUIO O TpUMepax)
MPAKTHYECKOTO UCIOIB30BaHUS (PU3MUYCCKUX 3HAHUI B IOBCEIHEBHOM
KU3HU I o0OecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 37I0POBbSI

COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WutepHer, camoctosTenbHO (GOPMYyNHUpYys TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJTYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBHIMOJHEHUH Y4YEeOHBIX 3aJaHU  HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJEep)KaHHUs, CIPAaBOUYHbBIE
Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers npUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HaKOBOM CUCTEMBI B IPYTYIO




1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMALIMU M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
coJiep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
UCCIIEIOBATENIbCKOM  JESITEIBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUMHBIN allapaT u3y4aeMoro pasaena
GU3MKH U COMPOBOXKJIATh BBICTYIUICHME Mpe3eHTalueil ¢ ydérom

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX NMPOEKTOB M MCCIEAOBAHUHA (PU3NIECKUX
IIPOLIECCOB pacHpeAcisaTh 00SA3aHHOCTH B IPYIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TIPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nesia

Kon

3JIEMEHTA

[IpoBepsiemble Y1€MEHTHI COAePKAHUSA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA

1.1

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

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

dusnueckue BENUYMHBL  V3mepeHune  (U3HYECKHX
BenuuuH.  Dusnueckue  npubopsl.  [lorpemHoctsh

u3MepeHuil. MexxayHapoHas CUCTEMa €UHULL

1.3

EcrecTBeHHOHAay4HBI METOJA TO3HAHUS: HAOIIOZCHUE,
IIOCTAaHOBKA HAay4HOTO BOIPOCA, BBIIBMKCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEPKE THUIOTe3, OOBsICHEHUE

HAOJIFOJaeMOT0 SIBJICHUS

1.4

Onucanne PU3NYECKHUX SIBJICHUN C TTOMOIIBIO MOIEIeH

1.5

[TpakTiueckue pabOThI:

#iHParf##113MepeHne pacCcTOSIHUM.
#i#HtPar#HH#13mepenne o0bEMa KHUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX TeJl.
###Par###113mepeHne  TemmepaTypel P [TOMOIIHU

JKUJKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

ITEPBOHAYAIJIBHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

2.1

H#HPar#H##CTpoeHre BELECTBA: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

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

BpoyHnoBckoe nBuxenue, tudpdysus

23

BzauMonelicTBue 4acTHIl BEIIECTBA: MPUTAKCHUC U

OTTaJIKUBaHUE




HiHtPar#HH# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

24 B3anMoOcCBsI3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNib30BaHueM ororpaduii).

2.6 #HHPar###OnbpITEI o HaAOJIFOEHUTO TEIJIOBOTO

pacIIMpPEeHHUs] Ta30B.
HHAPar###OnBITEI IO  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJISIPDHOT'O IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 MexaHuueckoe NIIBIDKCHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUIKEHHE
#H##Par###CKopOoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKE€HUHU. Pacdyér myTu M BpeMeHH
JIBUKCHHUSI
SlBnenue unHepuuu. 3aKoH HHeEpUMH. B3aummoneilicTBue
33 TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBIKEHUS TeTl.
Macca kak Mepa HUHEPTHOCTHU Teja
34 ###Par### lnotHocTh  BemiecTBa. CBSI3b IJIOTHOCTU C
' KOJTMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEHCTBHUS TEI
16 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIBIO TMHAMOMETpA
37 ###Par###SIBnenue TAroreHus U cuna TsbkectH. Cuna
' TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTts
18 Cuna Tpenusi. TpeHHE CKOJbXEHUS M TPEHUE IOKOA.
' Tpenue B npupoie U TEXHUKE
3.9 ##HPar#H##CroxkeHre CuUJl, HAlpaBICHHBIX 0 OJHOMN
’ npsimoid. PaBHOIeHCTBYIO1IIAsT CUIT
3.10 [TpakTrueckue padbOThI:




Ormpenenenre CKOPOCTH  PABHOMEPHOTO  JBUYKEHUS
(wapvka B OKUAKOCTH, MOJEIU  3IIEKTPUUYECKOIrO
aBToMoOWIs W Tak ganee). OmnpeneneHue cpeaHe
CKOPOCTH CKOJBXEHHST Opycka WM IIapuka TI0
HaKJIOHHON  1uiockocTH. OmpeneneHue  IIIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHUMOCTh pacTsbKeHUs (nedopMaiiuu) NpyKUHBI OT
MPWIOKEHHON  Cuibl. OMNBITB, JIEMOHCTPUPYIOIINE
3aBUCHMOCTD CUJIbI TPEHHUS CKOJIBKEHHSI OT Beca Tesla U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

3.11

DusnyecKkue SABICHUS B NPUPOJE: NPUMEPHI JBUKCHHUS C
Pa3TIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPHUPOJIE,

JICCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12 TexHuuyeckue yCTpoucTBa: IMHAMOMETP, MOAIIUITHUKH
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEH 1 T'A30B
1 JaBnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U
' YBEJIMYCHUS TaBIICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBJIEHUS ra3za oT 00béMa,
' TEMIEPATYPbI
43 Ilepenaya naBineHust TBEPABIMU TEIAMHU, KUAKOCTIMU U
' razamiu. 3akoH [lackais. [lHeBMaTHYeCKre MaIIMHbI
3aBUCUMOCTh  JaBJICHHUS JKUJKOCTH OT  TJIyOWUHBI.
4.4 [I'unpocraTudeckuii mapagokc. CooOmiarommecs cocybl.
['unpaBnuyeckue MeXaHU3Mbl
AtMmocdepa 3emnu u armochepHoe naBieHue. [Ipuunnbl
45 CYLIECTBOBaHMs BO3AYIIHON oOojouku 3emiu. OnbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JAaBJIECHUS OT
BBICOTBI HaJl YPOBHEM MODS
46 Wsmepenne armocdepHoro pasnenus. [lpubopsr s
' U3MEpEeHus: aTMOC(EepPHOTO 1aBICHUS
JlefictBue KUAKOCTM M Ta3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bozayxonnasanue




4.9

[TpakTuueckue padboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
0o0béMa mNOrpyXEHHOH B JKUJIKOCTb YacTH TeJja.
OnpeneneHue BBITAIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha
TEN0,  NOrpykéHHoe B  KHMIKOcTb.  IIpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CWJIBI, JIEHCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00BbEMa
NOTPYXEHHON B XKHMIKOCTh YacTH TeJIa U OT IJIOTHOCTH
xkuakoctu.  KoHcTpyupoBanwe — apeomeTrpa  WIH
KOHCTPYMPOBAaHHME  JIOAKM M  OIpencieHue  e€

Ipy30N0AbEMHOCTH

4.10

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

pBIO

4.11

TexHUYecKue YCTPOWCTBA: COOOMIAIOIIUECS COCY/IbI,
YCTPOMCTBO BOJIONIPOBOJAA, THAPABIMYECKHN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTbD, DHEPTUA

5.1 Mexanunueckasi pabota
5.2 Mexanuyeckast MOLITHOCTh
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAS
' riockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHUS pbluara K 0JI0Ky
«3onotoe  mpaBwio»  MexaHuku.  KoapdunueHt
5.5 MOJIE3HOTO JIeUCTBUS MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckast sneprus
53 [Tonnass mexaHuueckass SHeprus. 3aKOH M3MEHEHHUS U
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
59 [TpakTrueckue paboThI:




#H#HtPar#H##Onpenenenue pabOTbl CHUJIBI TPEHUS IPU
PaBHOMEPHOM JBWKEHHHM Te€la IO TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBaHnue ycioBHM paBHOBECHS
peiyara. HMsmepenue KIIJI HakIOHHONH MJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUr

duznyeckre SABICHUS B npupoac: pblHaru B TCIIC

5.10
YyeJloBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETIOJIBYKHBIA OJIOKH, HAKIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/lep:KaHUS
pasjaena 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJSAPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUs BemecTBa. Macca u  pa3mepsl
' MosieKyd.  OmbIThl,  NOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIOXKEHUS MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, IJKUAKOIO M ra3oo0pazHOro
6.2 cocTossHui BemiecTBa. Kpucrammudeckue u aMmopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tell
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemnnoBoe paciIMpeHue U cxKaTUue
66 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO
. TEIJIOBOT'O JIBMYKEHUS YaCTHI]
67 Buytpennss sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEN
. SHEPTUU: TeIIonepeaada U COBEpIIeHNnE padOThI
6.8 Buapl Temonepenavyn: TEMIONPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHue

KomuuectBo TCIIJIOTBI. YV aenbHas TEIIOEMKOCTD

6.9
BEII[ECTBA
TenmooOMeH u TemyIoBOoe paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanmaHca
611 [1naBneHue u OTBEpAECBaHUE KPUCTATUIMYECKUX BEIIECTB.
' VnenbHas TemioTa rniaBiIeHUs
[TapooOpazoBanue u  koHjeHcamnus.  Mcmapenue.
6.12 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHHUS.
' 3aBUCUMOCTh TEMIIEpaTyphbl KUIMIEHUS OT aTMOC(HEPHOTO
JABIICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHAas TEMI0Ta CTOPaHUS
[Mpunnuner  pabotel  TemnoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO ABUTraTelsl. 1eIUIOBbIE ABUTrAaTEId W 3alllUTa
OKPY’KaloIlleH cpebl
3aKOH COXpaHEeHMsI U MPEBPAILEHUS] YHEPTUH B TEILIOBBIX
6.16
nporeccax
[IpakTuueckue paboOTHI:
HH#HPar###OnbITEI 10 OOHAPY)KEHUIO JIEUCTBHS  CHII
MOJIEKYJISIPHOT'O MIPUTSKEHUS.
HA#HParfH##0NBITHL  TI0  BBIPALMBAHUIO  KPHUCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHHPar###OnbITE 1o HaOJIFOJEHUTO TEIJIOBOTO
6.17 pacUIMpeHus Ta30B, JKUJKOCTEU U TBEPIBIX TEIl.

###ParfH##0npenencHie JaBleHHUs BO3[yXa B OallJloHe
LITIPUIIA.

HH#HPar##H#ONbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEMa W HaArpeBaHUsS WU
OXJIAXACHUA.

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

JUIMHBI  CTOJIOMKA O KUAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIIepaTyphbl.

###Par###Ha0monenue W3MEHEHUS BHYTPEHHEHN
SHEPrUM TeNa B pe3ysibTaTe TeIuionepenayn u padboTs
BHEIITHUX CHUIIL.

#i#Par#H##llccnenoBanue sBJIEHUS TEIJIOOOMEHa MHpuU
CMEIIMBAHUM XOJIOJIHOU U rOpsiuei BOJIBI.
#H##Par##H#Onpenenenue KOJIMUECTBA TEIIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUITHUHAPOM.

###Par###Onpenenenne  yAeIbHOM  TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue npouecca UCIapeHus.
###Par###OnpeneneHue  OTHOCHTEIBHONW — BJIAXKHOCTHU
BO3/IyXa.

#H##Par##H#OnpeneneHne yaeabHOW TEIJIOThI TIJIABJICHUS

JbpJa.

6.18

dusnyeckue SBJICHUS B TMPHPOJEC: TOBEPXHOCTHOE
HATSOKEHWE W KAaNMWULIPHBIC SBJICHHS B TMPHPOJIE,
KPHUCTaJUTBI B Tipupoze, usnyuenue CoiHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHHUE POCHI, TYMaHa,

HWHEs, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBI, IPHUMEPHI
WCIIOJIB30BAaHNS KPUCTAIIOB, >KMIKOCTHBI TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

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

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

73 Onexrpuueckoe nosue. Hanpsyk€HHOCTh 371€KTPUUYECKOTO

nojs. [IpuHIUI Cynepno3uuuM HJIEKTPUUECKUX MOJeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apia0B. 3HeMeHTapHBII>’I

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. IIlpoBoaHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEKTpUYECKU  TOK.  YCIOBHA  CyIIECTBOBaHUS
. AJEKTPUYECKOr0 TOKA. MICTOYHMKHM IOCTOSIHHOIO TOKa
HeiictBus NEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHMYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX U razax
. Onektpuueckass nenb. Cuna ToKa. DJIEKTPUUYECKOE
' HaIpsHKEHNE
79 Conpotusnenue IIPOBOJIHUKA. VY nensHoE
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon Oma 11l yyacTKa Henu
711 [locnenoBarenpHOE W MapajjiesIbHOE  COEAMHEHHE
' IIPOBOJHUKOB
PabGota M MOIIHOCTH 3JNEKTPHUUECKOTO TOKA. 3aKOH
7.12
Hxoyinsa — Jlenua
713 DJNeKTpUYecKre LEeNd U TOTPEOUTETH 3IIEKTPHYECKOU
' sHepruu B ObiTy. KopoTkoe 3amMblkaHue
IlocTosiHHBIE MarHuThl. B3auMoJeHCTBHE IMOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHuTHoe noje 3eMJIM U €ro
' 3HAYEHUE NI )KU3HU Ha 3emJie
716 OmneiT Opcrena. MarHuTHOE 10JIE IJIEKTPUUECKOTO TOKA.
' IIpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOIO TOJS Ha IPOBOAHHMK C TOKOM.
717 OneKTpoABUrareab MOCTOSIHHOIO ToKa. Mcnonbp3oBaHue
' JJIEKTPOJBUraTeIeii B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
7.18 Oneitel  @Papages.  SIBieHHe  3IEKTPOMArHUTHOMN




nHaykuud. [Ipasuino Jlenna

DIEeKTpOreHeparop. CniocoOsI MOJTyYEHUs
7.19 NEKTPUYECKOM ~ BHEpruM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO JICKTPU3AIUH TEJ HHIyKITUEH

Y TIPU COTNIPUKOCHOBEHUH.

HccnenoBanue pAeicTBUS SIEKTPUUECKOTO TIONIA  HA

MIPOBOJHUKY M TUDIICKTPUKHU.

COopka u mpoBepka pabOTHl SJIEKTPUUYECKON IIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u peryiupoBaHue HAMPSHKCHHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UIYIIETO Yepe3

PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh

ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIA/IN MTOMEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBwmiia CIOXKCHHUS  HANPSOHKEHUW  TMpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Ajsi CHJIBI TOKA NPH MapauieIbHOM
COCMMHEHUH  pe3ucTtopoB.  Ompenenenne  pabOTHI
AJIEKTPUYECKOTO TOKA, MAYIIETO Yepe3 Pe3UucTop.
OnpeznenieHne  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPsHKCHHS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. UccnenoBanue
MAarHMUTHOTO B3aUMOJICHCTBHUSA IOCTOSHHBIX MArHUTOB.
W3ydyeHre MarHuTHOTO TOJISI TIOCTOSITHHBIX MarHUTOB TIPU
uxX o0benWHEHWHM u  pasaeneHuu. MccimemoBanue
JEHUCTBUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.

OHLITBI, ACMOHCTPUPYIOIIIHC 3aBUCUMOCTDb CHIJIbI




B3aUMOJICCTBUS KATYIIKK C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJeHHUA TOKa B Karymke. 3ydenue

JEUCTBUS MarHuTHOTO IIOJISI Ha IIpOBOAHUK C TOKOM.

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

HCCJIICAJOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIHH:
HCCIIeJOBaHUE M3MCHEHUM 3HAauYeHUSI H HaIlpaBJICHUA

WHIYKIMOHHOTO TOKa

7.21

Oduzuyeckue SBICHUS B TMPUPOJE: AIEKTPUUECKUE
ABICHUST B  aTMocdepe, DICKTPUUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMiid, JAper( MOIFOCOB,
PO MATHUTHOTO TIOJIS ISl )KU3HU Ha 3emuie, MOJIIPHOE

CHUAHHUC

7.22

TexHuyeckue yCTpOWCTBA: AJIEKTPOCKOI, aMIepMeTp,
BOJILTMETp, PEOCTaT, CYETUUK DJICKTPUUECKON SHEPTUH,
JIEKTPOOCBETUTENbHBIE  TPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJIBUTATEINb

IOCTOAHHOT'O TOKA, rCHCPATOP NOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kopx anemenra [IpoBepsiemble 271EMEHTHI COAEPIKAHMS
paznena
MEXAHUYECKUE ABJIEHUA
Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMepHOE NMPAMOJIIMHENHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NMPAMOJUHEHHOE JBUKCHUE.
8.4 CpenHdss W  MIHOBEHHass CKOpPOCTb Tejla  IpU
HEpPaBHOMEPHOM JIBH)KEHHUH




VYckopeHnue. 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. JIuHeilHas u yrioBas
ckopocTH. LleHTpocTpeMuTeNnbHOE yCKOpPEHNe
8.8 [TepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetunii 3akon HeroToHa
8.11 HHHPar###] [puHIMI Cynepro3uiuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#iHParf##Cunia TpeHMs: CWila TPEHUS CKOJIbKEHUS,
513 cuJia TPEHUs IIOKOs, IpyTrue BUbI TPEHUs
#HHPar###Cuna  TSDKECTU W 3aKOH  BCEMHUPHOTO
.14 TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs
IBwxenne  mmaHer  Bokpyr  Cosnnma.  Ilepsas
515 KocMu4eckasi ckopocTb. HeBecomMocTs 1 eperpysku
PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE
8.16 oo
H#H##Par##HPaBHoBecue TBEPOro Teja ¢ 3aKPEIUIEHHOMN
517 OCbI0 BpameHus. MomeHT cuibl. LlenTp Tsxectu
8.18 Nmnynbc Tena. MI3mMenenue ummynbca. IMIysibe cuitbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHParf##PeakTUBHOE NBU)KEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
PaGota cun Tsaxectu, ynpyroctd, TpeHus. CBs3b
5.22 SHEPTruu 1 paboThl
IloreHunanbHas 3HEprus Tela, MOAHATOTO  HAaJ
8.23 MOBEPXHOCTHIO 3eMJTH
8.24 [ToreHimanbHas SHEPrusl CHKATOM MPYKUHBI
##HPart##Kunernueckass  sueprus.  Teopema o
525 KMHETUYECKOW YHEPTUU
8.26 HHHParf##3aKoH COXpaHEHHS] MEXaHUYECKON DHEPIUU




8.27

[TpakTuueckue padbOTHI:

Omnpenenenue cpenHeil CKOPOCTU CKOJBXKEHHs Opycka
WIM JIBUWKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHrue yCKOpPEeHUs Tella IpU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKIIOHHOM IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JIBIDKEHUN 0€3 HAdyalbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBbXKEHHS
OT CWJIBl HOpPManbHOro jasieHus. OmnpeneneHue
KodpduuueHTa TpeHHus cKonbxkeHus. OmnpeneneHue
KECTKOCTH MpykuHbl. OmnpeneneHue padOTHl  CUIIBI
TPEHUs TpPU PABHOMEPHOM JIBIDKEHUHM Tela 10
rOpPU30HTAIBFHON ToBepXxHOCTU. OmpeneneHue padOTHI
CWJIBI  YINpPYrocTM  Hpu  IHoabéMe  Ipy3a ¢
UCIIOJb30BAHUEM  HEMOABM)KHOIO M IOABHXKHOI'O

OJIOKOB

8.28

du3nyeckue SBICHUS B IIpupoac: MpUIMBBI U OTJIIUBEI,
JABMKCHUEC IIJIAHCT ConHeuHOH CUCTCMBbI, PCAKTUBHOC

JABMKXCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOWMCTBA:  COHAOMETpP, JATYUKHU

MMOJIOKCHUS, paCCTOAHNUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABUMOKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMIUIUTY/1a
02 Marematnueckuin u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpaiienne sHepruu npu KoiedaTeIbHOM ABHKEHUN
93 3aryxatomue KoyieOaHus. BBIHYXIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexanndyeckue BoJHBI. CBOMCTBA MEXaHMYECKHUX BOJIH.
9.4 [IpononbHBIE W TIONIEpEYHBIE BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHU4eCKHUe BOJIHBI B




TBEPAOM TeJIe, CEICMUYECKNE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk u yapTpa3ByK
[TpakTuyeckue paboOTHI:
OmpeneneHde YacTOThl W Tepuoja  KosieOaHMiA
MaTEMaTHYECKOr0 MasiTHUKA.
OmpeneneHre YacTOThl W Tepuoja  KosieOaHMid
IIPYKUHHOI'O MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH TepuoAa  KojeOaHui
. MOJIBEIIEHHOI0 K HWUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TepuoAa  KojeOaHui
IIPYKUHHOTO MasTHUKAa OT Macchl rpysa. lIpoepka
HE3aBHCUMOCTH nepuoaa Kosie0aHuit rpy3a,
MOJIBEILIEHHOTO K HMUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHbl. M3mepenue yckopeHusi cBOOOIHOTO MaieHus
dusuyeckre SBICHUS B NPUPOJIE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPACEHUE, CEHCMHUYECKHE BOJIHBI,
IlyHaMH, X0
09 TexHudeckne yCTpOMCTBA: 3XOJIOT, MWCIOJIb30BaHUE

yJIbTpPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

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

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexTpoMaruuTHas npupoja csera. CKOpOCTh CBETa.

' BonHoBEBIE CBOMICTBA CBETA

[TpakTuueckue padbOTHI:

10.4 N3yueHne CBOWCTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TeseoHa
@dusnueckue SBIEHUS B TpUpOAE: OHOJOTHYECKOE

10.5 JICUCTBUE BUJIMUMOTO, yIBTPaQHOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI

10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U




11

CBETOBBIE SABJIEHUA

11.1 JlyueBast mozensb cBera. ICTOUHMKH cBETa
11.2 IIpssMonMHENHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkao. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS CBETa.
. [ToHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyeit B 11H3€
116 Ontnyeckass cucrema ¢oroannapara, MHKPOCKONa M
' TeJecKona
117 I'ma3 kak onrudeckas cucrema. bimM3opykocTts u
' JAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoTOHA.
. CrnoxeHue crieKTpalibHBIX IBETOB. Jlucnepcus ceera
[TpakTuyeckue paboTHI:
#HiHPart###lccnenoBanue 3aBUCHUMOCTH yriaa
OTpa’KeHHs CBETOBOTI'O JIyya OT YIJIa MaJeHHUs.
HiHPar#H##l3yuenne  XapakTepUCTHK  HM300pa’keHus
npeaMeTa B IIIOCKOM 3epKajle.
#HiHPart##lccnenoBanue 3aBUCHUMOCTH yriaa
IPEJIOMJIEHUSI CBETOBOIO Jiyya OT YIJIla HaJeHus Ha
119 IpaHuLEe «BO3JLyX — CTEKIION.
. #i#Par#Ht# lonyuenne  M300pakeHUl C  MMOMOIIBIO
COOMPArOIICH JTNH3HI.
#H#Par#Ht#Onpenenenne  (QOKyCHOTO PpacCTOSHUSL U
ONTUYECKOH CUIIBI COOMpAIOIEeH JTUH3BI.
#HHPartH##ONBITEl TIO pa3noxkeHuro Oeloro cBera B
CHEKTD.
HH#H#Parf##ONBITBl 0 BOCIPUATHIO I[BETA IPEAMETOB
NpY UX HAOJTIOIEHUH Yepe3 IIBETOBbIC (DMITBTPHI
dusuueckue sBIEHUS B npupoje: 3atMeHust ConHua u
11.10 JlyHbl, 11BeTa TeJ, ONTHUYECKUE SBIIEHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTpOKMCTBA: OYKH, MIEPUCKOII,




¢doToanmapar, ONTHYECKUE CBETOBO/IbI

12

KBAHTOBBGIE ABJIEHUA
101 Omnbitel Pezepdopna u 1uiaHerapHas MOJAETb aTroMma.
’ Moaens aroma bopa
122 Hcnyckanue W IOTJIOIIEHUE CBeTa aToMOM. KBaHTBI
. JInnenyaTeie CIIEKTPBI
12.3 PagunoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3yyeHHus
124 Crpoenne aromHoro sapa. HykimonHas wMoxens
' aTOMHOTO siipa. M3oTonsl
15 PannoaktuBHble npeBpamieHus. Ilepuon momypacmana
' aTOMHBIX SI7IEP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsloBOrO U
' MaccOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
18 Peakuuu cunrtesa u nenenus saep. Mctounuku sHeprun
' ComHIa u 3B€31
120 SAnepnas sHepretuka. JledcTBHME — paaMOAaKTUBHBIX
' W3IIyYEHUH Ha )KUBBIE OPraHU3MbI
[TpakTryeckue paboTHI:
HaGnronenne CIUIOMIHBIX W JIMHEHYAaTHIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TPEeKOB: MU3MEPEHHME SHEPTUM YACTHIIbI
0 TOPMO3HOMY IyTH (110 poTorpadusam).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SBJICHUS B IPUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAIIOB,
JICUCTBUE PAAUOAKTHUBHBIX M3JIy4YCHUH Ha OpraHu3M
4eJIoBeKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyaIbHBIN JO3UMETp, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHNS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopazopanust Ha ocHose PT'OC

[lonnmanne pomu  GU3WMKK B  HAYYHOH  KApTUHE  MHPA;
c(OpPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U TIO3HABAEMOCTU SIBJICHUH MPHUPOJBI, O pOJIM DSKCIEPHUMEHTa B
¢usuke, o cucremooOpasyiomed ponu (GU3MKKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTHWH, 00 3SBOJIIOLUU
¢u3nYecKUx 3HAHUKW U UX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpaA, O BKJIAJE POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBACHEHHE HPOIIECCOB OKPYIKAIOLIETO

MHpa, pa3BUTUC TEXHUKU U TEXHOJIOTHI

3HaHUSA O BHWAAX MaTepuu (BEIIECTBO W TIOJIE), O ABMKEHUU Kak
croco0e CyIIeCTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOCHHSI BELIECTBa, O (U3MYECKOH CYIIHOCTH SIBJICHHM MHPUPOJIBI
(MEXaHUYEeCKHX, TEIUIOBBIX, D3JEKTPOMATHUTHBIX W KBAaHTOBBIX);
YMEHHE paznyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBIEHNE U3YUEHHBIX (PU3NYECKUX SBICHUN
B OKpPYKalOLIEM MHUpE, BBIAEIHAS HX CYLIECTBEHHbIE CBOICTBa

(mpu3HaKH)

Bnagenue ocHOBaMM MNOHSATUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHU U KCIIOJIb30BaHUE WX JIJIS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3HUECKUE SBICHUS U

IIPpOLECChI, UCITOJIB3Ys Q)YHHaMCHTaJIBHBIe H SMITUPHUYCCKUC 3aKOHBI

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

UCTIOJB3Ys (PU3HUECKUE BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TO3HAHUS C Y4ETOM
coOJroIeHns paBWJI OE30MacHOTO TpyJa: HaOMIOACHUE (PU3HMUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY




W3 TaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKLMH, OMHCHIBATH X0
OTIBITA U 3alUCHIBATh €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBODI;
MPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHMUNH:
YMEHUE IUIaHUPOBAaTh M3MEpPEHMs, CaMOCTOSATENILHO COOUpaTh
OKCIEPUMEHTAIIBHYI0O  YCTAHOBKY II0 MHCTPYKLUH, BBIYUCIITH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAaThl C
y4€TOM 3a/IaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECJOBaHMIA;
CaMOCTOSITENIBHO  COOMpPAaTh 3KCHEPUMEHTAIBbHYIO YCTaHOBKY H
IPOBOAWTH  MCCIEAOBAHWE IO  WHCTPYKLHH,  IPEACTaBIATh
MOJTyYeHHbIE 3aBUCHUMOCTH (PM3MYECKUX BEIMYMH B BUJAE TaOIUI U
rpaMKOB, yUUTBIBATh MOTPEIIHOCTH, €JIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICO0OBaHUsA

[loHuMaHue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJENIU CTPOEHUS
ra3oB, JKMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasT MOJEJIb aTOMHOIO si/ipa) M yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NUYECKUX

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 YaCTHOCTH, 3allUCHIBATh KPAaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIME JaHHbIC, BBHIOMpPATh 3aKOHBI U (HOPMYJIbI,
HeoO0XouMBbIe Ui €€ PEelIeHUs, UCTIONIb30BaTh CIPABOYHbIE JAHHBIE,
MIPOBOJUTHh PAcyYE€Tbl M OLECHUBATHh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHus1 (pu3nyeckoi BEIMUYUHBI; YMEHHUE OINPENeNATh Pa3MEpHOCTh

(bu3N4eCcKoil BETUUNHBI, TIOTY9eHHON TIPU PEIICHUH 3a/1a4n

YMeHne XapakTepu3OoBaTh IPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIECCOB MO MX OMUCAHUIO, UCTIOIb3Ysl 3HAHUS O

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




3aKOHOMEPHOCTH

10

YMeHue UCHOJib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
MOBCEIHEBHOM  JKM3HM JIsI  oOecriedeHus: 0OE30MacHOCTH  TIPH
oOpamieHnn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, COXpPaHEHHUs 3M0pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKalolleld cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS TOCTIDKCHUH (U3UKH U TEXHOJIOTHM

AJI palluOHAJIbBHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneIT TOMCKa, TpeoOpazoBaHUsT M TMpPeACTaBIeHUS HHDOpMAIH
(DUBUYECKOTO COJEP)KaHUsI C HCIOJIB30BAaHHEM HWH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOW WH(OpMAlMM Ha OCHOBE HWMEIOIIMXCA 3HAHUA U
JOTIOJTHUTEAbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaTh  MpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJjaHUi Hay4YHO-NOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COACpIKAHMS, CIPABOYHBIE MAaTEPHUAIbl, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYyI; YMEHUE
CO3/1aBaThb COOCTBEHHbIE ITMCHMEHHBIE M YCTHbIE COOOLICHMSI Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O ®U3UKE

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

OTHOCUTENBHOCTh JABHOKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBIXKeHUe. CpenHsas ckopocTb. Dopmyna i

1.2 BBIYUCIICHUSI CpeTHEH cKopocTh: V = S/t
PaBHOMEpHOE MPSIMONIMHENHOE JIBMKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEaa OT
BPEMEHHU B CITy4ae paBHOMEPHOTO NPSIMOJIMHEWHOTO IBUKEHUS:
13 x(1)=x,+uf
I'paduky 3aBUCHUMOCTH OT BPEMEHU [IJsl TPOEKIMH CKOPOCTH, MPOCKIIUU
nepeMenieHus, IyTH, KOOPAWHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUHN
3aBUCUMOCTh KOOpDAMHATHI Te€la OT BPEMEHHM B Cily4a€ pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBUYKECHUS:
2
Se(f) =vo, #1+ay * ;
2
@opMysbl I MPOCKUUU TEPEMEIIEHHUs, MPOCKIUU CKOPOCTH U TMPOEKIIUU
YCKOPEHHUS TIPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUM:
1.4 .SA,(f)=LJ01_'F+ﬂ_\_'£.
2
U.\'(r) =Up, +0 -1,
a (f)=canst,
uh.: — UH: =2a.s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU IJisi TPOEKIMU YCKOPEHHUs, MPOEKIIMU
CKOPOCTH, TIPOCKIMH TMEPEMEIICHUs, KOOPJIUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUYKEHUU
CBobomHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE TeNa 0
1.5 BepTUKAIN (JBM)KCHUE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIUH YCKOPEHHS,




IOPOEKLMH CKOPOCTH M KOOPAMHATHI MpU CBOOOJHOM TAaJE€HUU Tejla 110

BCPTHKAIN

1.6

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS Tella 10 OKpYKHOCTH. Hampasnenue
CKOPOCTH.
dopmysaa Ui BBIYUCICHHS CKOPOCTH Yepe3 PaJnyC OKPYKHOCTH M TEPUO[
oOpareHus:

2R

T

LentpoctpemurensHoe yckopeHue. Hampapienwe mEHTPOCTPEMUTENHHOTO

yckopenus. @opmyra Jj1sl BBIYUCIIEHUS YCKOPEHUS:

1.7

Macca. IInotHocTs Bemecta. @opmyiia A1 BBIYUCICHUS IUIOTHOCTH:

1.8

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

1.9

SBnenne nnepiuu. [lepsoiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHICfI Ha

TCII0

1.11

Bzanmopericteue ten. Tperuit 3akoH HeroroHa:

==y

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUSI. d)opMyna IJIs1 BBIYUCIICHUS MOAYJIST CHUIIBL

TPECHUA CKOJIbKCHUSA!




F_=un-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My - M4
F:G.l—_‘"

'L
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO T ACHHUS.

®opmyna A BEIYUCICHUS CUIIBI TSHKECTH BOM3H nmoBepxHocTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnia. [lepBas kocMuyeckasi CKOpOCTb.

HesecoMocTs 1 neperpy3ku

1.15

Nmrtynbe Tenna — BeKTopHas (u3uvecKas BeJInIrHa.
p=mo

HNmnynsc cucremsl Ten. U3Menenne nmmyJibea. MMiyabe cusbl

1.16

3akoH COXpPaHCHUA NMITYJIbCA JIs 3aMKHYTOﬁ CHCTEMBI TCII:
D=myU, +1m, U, =const

PeakxtuBHOEC JBHXKXCHHUC

1.17

Mexannueckas pabota. @opmyiia Assi BEIUUCICHUS paOOThI CUIIBI:

A=Fscosa

Mexann4deckasi MOIITHOCTb:

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. d)opMyJIa JUIA BBIYUCJICHUA

KUHETHYCCKOU OHCPIruu:

mu”

Teopema o kuHeTHUECKOU d3Heprun. PopmyIia A BBIYUCICHUS TOTCHIMAIBHON




OHCPIUM TCJia, IOAHATOIO

HaJ 3eMIIEN:

Ep =mgh

Mexannueckas OHEPIuUsi:

E=E.,+E p
119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jiyisl 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPrUu B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpamieHre MEXaHUYECKOW SHEPTUH IPY HAJTUYHMH CHIIBI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenr cuiel: M - Fl.
VYciioBre paBHOBECHS phluara:
M +M, +..=0
1.20
[MoaBwxHbIM 1 HenoABWXKHBINA 0;10ku. KII1/I mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬁm
*‘4-.111‘13&11333&3
[aBiienue TBEpIOTO TEIA.
dopMyia 1 BBIYUCIICHUS 1aBJICHUs TBEPIOIO Tea:
-
pP= 5
191 JaBnenue raza. ATMochepHoe JaBlieHHE.
‘ I'mapocraTyeckoe NaBiIeHUE BHYTPH KUIKOCTH.
dopMyia 1 BBIYUCIICHMS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JIEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fap =P8V

Ycnopue maBanus Tena. [lnaBanue CYZA0B U BO3QYyXOILIaBaAHUC




1.24

Mexanuueckue kosebaHus. AMIUIMTYAa, MEpUON M YacToTa KojeOaHuH.

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

1.25

MaremMatnueckuil M NpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mpu

KoJIe0aTeIbHOM JABMOKCHUN

1.26

38.TYX8.IOH_II/IG KoJiIeOaHMsI. BBIHY)I(I[eHHBIe kosieOanus. Pe3oHanc

1.27

MexaHnnueckue BOJIHBI. HpOI[OJ'IBHLIe H IOIICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHECHHUS BOJIHBIL:

=gy

1.28

3Byk. I'poMKkocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIE

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomol

W3mepeHne cpenHeil MIOTHOCTU BELIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
OPYXKUHBL; KO3(pUIMEHTa TPEHUS CKOJIBXKEHHUS; pabOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 OpycKa MpW MABMXKCHHH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOThI M
nepuoja KoyieOaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IepHoja
KOJIeOaHWI IPY)KUHHOTO MasiTHUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYTrOCTH MPH MOABEME TPpy3a C IMOMOIIBIO HEMOABHKHOTO
010Ka; paboTHI CUJIBI YIIPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO TTOJIBHKHOTO
6J0Ka.

WccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOMN
YacTu Tejla U OT IUIOTHOCTH KMJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT MACCHI T€JIa; CUJIbI TPECHUSA CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O OAAaBJICHUA U OT
poJia TIOBEPXHOCTH; CHIIbI YIPYTOCTH, BOSHHUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopMaIuu MPYy>KUHBI, YCKOpEHUs: Opycka OT yria HaKJIOHAa HampaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH, MEpHOAa
Kosie0aHUI MPYXUHHOIO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU INPY>KUHBI,
UCCJIEIOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KONEeOaHW HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPH IBWKEHHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOU M HEKUBOI MPUPO/JIE, NIeUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPWIHMBBI W OTJIWBBI, JABWIKXCHUC IIJIAHCT ConHeyHOH CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldyarvd B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaAHUC pBI6, BOCIIpHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue yCl’l’tpOﬁCﬂ’lGd.’ CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUSA U
YCKOPCHUA, OUHAMOMCTD, IMMOAUIMIIHUKH, PAKECThI, pbIYar, HO,Z[BPI)KHBIFI n

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

to1 cooOIIaroImecs: Cocybl, YyCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHM Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJSIPHO-KMHETHUECKOW  TEOPHUH  CTPOCHUS
2.1 BerecTBa. Mojenu TBEPIOTOo, KHUAKOTO U ra3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucrannuaeckue u amopdHsbie Tena
27 JBwxkenue wyactury BemecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C
' Temneparypoil. bpoynoBckoe aBmxenue, nuddysus
2.3 CmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS
2.4 TermmoBoe pacuIMpeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
Y Buytpennsst sueprus. PaGora um Temomepenada Kak CIocoObl M3MEHEHHS
' BHYTPEHHEH 3HEpruun
2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
HarpeBanne wu oxnaxnenue ten. KommyecTBo  TemnoTel. Y jaenbHas
TETIIOEMKOCTb:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUS JHEPrUU B TEIUIOBBIX MpOIECCax. YPaBHEHUE TEIJIOBOTO
Oamanca:
2.9 _
0,+Q,+..=0
Hcnapenune u koHzaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcCe
510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YenbHas TemioTa
. napooOpa3zoBanus: L = O/m
2.11 BnaxnocTs Bo3ayXa




2.12

[InaBnenne wu kpucrasmsauus. J3MeHeHWe BHYTpPEHHEW DSHEpruu IIpU

IJIaBJICHHUH U KPpUCTAJIJIN3allUH. VY aenbHas TEIJIOTA MJIaBJICHUS

2.13

BuyTpenHnsst sHeprus cropanusi TOIUIMBA. Y AeNibHAs TEIJIOTa CropaHus TOIUIMBA!
q=0/m

2.14

[punuuns! padots! Temnosbix asurareneii. KIT/[ reroBoro apuraresns

2.15

IIpaxkmuueckue pabomoi

H3Mmepenue yaeabHOM TEIUIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
Maccpl, B KOTOPYIO OIlyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbIM LMJIMHIPOM, IIOCIE OIyCKaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YIEIbHOW TEILIOTHI
IaBieHus Jbaa. lccnenoBaHwe HM3MEHEHHs TEMIIEpaTypbl BOJABL  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHHUS TEIJIOOOMEHa IPU CMEIIMBAaHUM XOJIOJAHOW U

ropsiueit BOJbI; Mpoiiecca UCIapeHust

2.16

Qusuueckue A6NeHUA 8 npupooe. TIOBEPXHOCTHOE HATSHKCHHE M KalWUIAPHBIC
SBJIEHUSI B MPHUPOJE, KPUCTAILIBI B Npupoae, uznyuenue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE SABJIEHUA

3.1

Onexkrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

3.4

3HeKTpI/I‘-ICCKOe TI0JIC. HaHp}I)KéHHOCTL SJICKTPUYCCKOI'O  II0JIA. HpI/IHI_[I/IH

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn osnektpuyeckux 3apsaoB. JleHCTBUE JIIEKTPUYECKOrO TOJIS Ha

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

3.6

[ToctosiHHBIN 5ekTpudYeckuil ToK. JleHcTBUS AeKTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A/4

DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHUE:

3.7 R =pl/S
18 3akoH Oma ans ydyactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
3.9 [TapamnensHOE cCoeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=L+F;R=—".
1 2 et 5
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u moiHOCTH 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
3o OnbeiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHMKA € TOKOM. JIlnHHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oJIe IIOCTOSHHOIO MarHura. B3anMoIelCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBMEe MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue s5eKkTpoMarauTHOM nHAyKIMu. [IpaBuno Jlenma
Ilpakmuuecxue pabomol
N3mepenne  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B MPOBOJIHUKE

(pe3ucTophbl, TaMITOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBHCHMOCTH
COIIPOTUBJICHHS OT JUIMHBI IIPOBOJHUKA, IJIOIIAAN €r0 MOIEPEYHOrO CEYEHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBepKa npaBujia 1A SJICKTPUUCCKOT'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAUMHCHUU IIPOBOAHHUKOB; IIpaBUjia JId CHJIBI JJICKTPHUYCCKOI'O TOKa IIpU

HapajuleJIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupoode: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IOJI€ 3€MJIH, IPEiQ IMOJIOCOB,
pOJIb MATHUTHOTO TIOJISI JIJIs "KU3HU Ha 3eMile, MOISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
NPEIOXPAHUTENH, SJIEKTPOMArHuT, OSJIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIe BoJHBI. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenominenue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xoxa nydeit B nmH3e. POKYCHOE paccTosiHhe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuyeckue pabomuol
###HPar###l13MepeHre ONTUYECKOH CHIIBI cOOMparoniei JHH3BL, (HOKYCHOTO
paccTosiHusl coOuparoiieit JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
MU300paKCHHsI, KOTJa MPEJAMET PACIOIOKEH B JTBOMHOM (OKyce), MOKazaTess
3.26 MPEJIOMIICHUS CTEKJIA.
#iHtPar#H#H#llccnenoBanue cBocTBa M300pa)KE€HUs, MOIYYEHHOIO € MOMOUIbIO
coOuparomiel JTHH3bI;, U3MEHEHHUs (OKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJOMJICHUs CBETOBOTO Jydya OT yIJia IMaJieHus Ha
TPaHUIE «BO3IyX — CTEKIIO)
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, nBera Ten,
. ONTUYECKHUE SBJICHHS B aTMOcdepe (11BeT HeOa, pedpakiius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [lnanerapras Moaens atToma

4.3 CocraB aToMHOrO0 siipa. M3otonsl

4.4 IIepuon nomnypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s61eHUs 6 Npupode. eCTECTBEHHBIM pPaTUOAKTHUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PaAMOAKTUBHBIX N3JIyY€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETpP, Kamepa

BunbcoHa, siiepHas 3HEpreTuKa




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

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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