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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma no u3rke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlIEHA Ha
OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha 0230BOM YpOBHE OCHOBHOM
obOpasoBarenbHON mporpamMmebl, mpeactaBieHHbIXx B ®I'OC OO0, a Takke ¢ y4éToM
dbenepanbHON paboueit mporpaMMbl BocnuTaHuss 1 KoHIenuu mpenogaBadus yaeOHOTO
npeameta « Ou3nKay.

[Iporpamma no u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIeHA Ha
OCHOBE TOJIOKEHHUM U TpeOOBAHUM K pe3yJibTaTaM OCBOEHUSI Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON mporpammebl, npeacTtaBieHHbx B ®I'OC OO0, a Takke C y4eToM
denepanbHON paboyeil mporpaMMbl BOCIIMTAHUA M KOHUEHIMH MPETOAaBaHus yueOHOTo
npeameta « Ou3nKay.

Copnepkanue mporpaMMbl 10  (U3MKE  HampaBiIeHO Ha  (QopMHUpOBaHUE
€CTECTBEHHOHAYYHON I'paMOTHOCTH OOYYaroIIMXCsl U OPraHU3alUIo0 U3yyeHus: (GU3UKU Ha
NesATEeIbHOCTHOM OCHOBE. B mporpamme no (pu3mke yUuTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanuzanuu Tpebopanuit ®I'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM H
METalpeIMETHBIM ~ pe3yJbTaTaM  OOYy4YeHHUs, a TaKkKe MEXIPEIAMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMsL.

[Iporpamma 1o (¢u3MKE yCTaHaBIMBAET paclpelie]ieHue yd4eOHOTro MaTepuaia Io
rogaM o0yudeHus (10O Kjiaccam), MpeAsiaraéT IPUMEPHYIO MOCIEA0BATENIbHOCTh U3yUEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJEPKaHUSI U Y4YETe BO3PACTHBIX
0COOEHHOCTEH 00yYaroIMXCH.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IEIbI0 OKa3aHUs METOJUYECKON MOMOIIU
YUHTEII0 B CO3/IaHUH paboyeill MporpaMmsl 1o y4eOHOMY MPEAMETY.

®duzrka SBISETCA CHCTEMOOOPA3YIOMIMM Ui E€CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEIMETOB, MOCKOJbKY (DU3UYECKHUE 3aKOHBI JIe)KAT B OCHOBE TMPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMUEH, OMOJoTHeN, acTpoHOMUEH U Ppu3nyeckoi reorpadueii, BHOCUT BKJIA
B €CTECTBEHHOHAYYHYI0 KapTHHY MHpa, MPEAOCTaBIIAET HauOOJee SICHbIE O00pa3ilbl
OPUMEHEHUS HAYYHOTO METOJA MO3HAHMs, TO €CTh CIOoco0a MOIYy4YeHHUs IJOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 THaBHBIX 3amad  (usmyeckoro oOpa3oBaHUs B CTPYKType OOIIero
00pa3zoBaHMs COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpEca K
HayKe y 00y4aroImxcs.

N3yuenune ¢Quznku Ha 0a30BOM ypOBHE MpPEANOJaraeT OBIAJCHHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIECHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIE M MCIOJIb30BaTh HAy4HbIC JI0KA3aTENbCTBA JIJIS

MOJIyYEHUS BHIBOJIOBY.

[enu n3ydenus: GU3MKU Ha ypPOBHE OCHOBHOTO OOIIEro 00pa30BaHuUs OINpEAeICHbI B

KOHIICTIIUYA TIpernofaBaHus ydeOHoro mpeamera «dPusnmkay B 00pa30oBaTEIbHBIX



opranuzanusix Poccuiickoii @enepanyn, peann3yronmx OCHOBHBIE 00IIe00pa30BaTEIbHBIC
POTrPaMMBI.

[enu uzydyenust Gpu3nKu:

e MpUOOpPETEHUE MHTEpPEcCa U CTPEMIICHHS OOYYaroIIMXCAd K HAYYHOMY H3YyUECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

e pa3BUTHE NPEACTABICHUA O HAYYHOM METOJI€ MO3HaHUS U (QOopMUpOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSA KaK pe3ysibTaTa M3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (opMupoBaHHE TPEACTABICHUA O poad GUIMKH 1 Pa3BUTHS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cdepax Oyayied mpodeccuoHaTIbHON
NEeSATEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJATOTOBKA K JaJIbHEUIIEMY OOYUYEHHUIO B
TOM HAIPAaBJICHUU.

JlocTmxeHne 3TUX Lejdedl mporpaMMbl 1o (PU3MKE HAa YpOBHE OCHOBHOI'O OOILEro

oOpa3oBaHMs 00eCIIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

e IpHUOOpETEHUE 3HAHUN O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e MpUOOpPETEHHE YMEHUW ONUCHIBATH M OOBSCHATH (PU3NUECKHE SBICHUS C
UCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUM;

e OCBOEHME METOJOB PELICHHs NPOCTEHIIMX PAaCUETHBIX 3a7ad C MCIOJIb30BAaHUEM
(buU3MYECKUX MOJENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHMN HAOMIOIATh MPUPOJHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopaTopHble pabOThl M AIKCIIEPUMEHTAIIBHBIE UCCIEAOBAHMS C UCTIOJIb30BAaHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB padOThI ¢ UHPOpMaLen PU3NIECKOTO COACPIKAHUS, BKITIOYAs
MH(OPMAIMI0O O COBPEMEHHBIX TOCTHXKEHMSIX (DU3UKH, aHAIM3 M KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO c(epamu MpodeccuoHATBHON AEsITeNbHOCTH, CBSI3aHHBIMH C
GU3MKON, U COBPEMEHHBIMU TEXHOJOTUSMU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
(bU3MYEeCKON HAYKH.

O6miee ynciI0 YacoB, pEKOMEHIOBAHHBIX IS U3yueHUs PU3MKU Ha 0230BOM YpOBHE,

— 204 ygaca: B 7 kiacce — 68 vacoB (2 yaca B Henelno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEITI0), B 9 KJ1acce — 68 yaca (2 yaca B HEJIEITI0).

[Ipennaraemeiii B mporpamme no Gu3uke rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
SIBIISIETCS PEKOMEHAATEeTbHBIM, YUUTENb AENaeT BHIOOP MPHU MPOBEACHUU JTA0OPATOPHBIX
paboOT M OMBITOB C YYETOM HWHAMBHUAYAIbHBIX OCOOCHHOCTEH 00ydaromuxcs, CIUCKa
IKCMEPUMEHTAIBHBIX 3aJaHUi, MpesiaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
’K3aMEHa Mo (PU3UKE.



COAEPKAHUE OBYUYEHUA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. 3Mepenune Qu3nmveckux BenuuyuH. DU3NYECKUE
npudopsl. [TorpenHocTs u3mMepeHnii Mex1yHapoHasi CucTeMa eauHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHWA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TTIOMOIIbIO MOJIEIeH

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC
SBJICHUS.

2. @uznyeckue npuOOpPhl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

IlepBoHayaibHbIE CBEACHUA O CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JTBUKECHHS.

2. HabGmonenue nuddyszuu.



3. HabGmronenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUL] BEIIECTBA.

Jlabopamopnvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbITh 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBH:KeHMEe U B3aMMOJAeiiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHIKECHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHHS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B €IWHULE
o0beMa BEIECTBa.

Cuila Kak XapakTepucTHUKa B3auMozaeiucTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenne cKopoCcTH NMPSAMOIMHENHOTO IBH>KEHHUS.
HabGnronenue siBeHUs: HHEPLIUH.

1
2
3
4. HaOmroneHue n3MeHeHUs! CKOPOCTH TIPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).
2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.
4. OmbBITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
J{aBJjieHHe TBEPABIX TeJI, })KUAKOCTEH U ra3os.
Hasnenne. CriocoObl yMEHBIICHHS U YBEJIMUEHUs AaBieHus. [laBinenue rasa.
3aBUCHUMOCTh JaBJICHUSA raza OT oObema, TemmepaTypbl. [lepemaua naBrmeHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
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MaIuHbI. 3aBUCUMOCTh JAaBJICHUS JKHUJIKOCTU OT TiayOunbl. ['mapocraTudeckuit
napajaokc. Coobuiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atrmocdepHoe nasieHue. [IpuuuHbl CyliecTBOBaHUS
BO3MyImrHONW 00o0soukn 3emiu. OmbiT Toppuuenmu. M3mepenue arMmochepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(hEepHOTO 1aBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BulTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJEHUS ra3a OT TeMIEPaTypHhI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaromuecs: Cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa MOTPY>KEHHOM YacTH Tea

Y TUIOTHOCTH >KHUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

8. YcJoBHE IUIaBaHUsI TEJI: TIJIABAaHUE WM MTOTPY>KEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIICHHUSI TUIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

o vk w N e
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2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MACChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B KUJIKOCTh
YaCTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpeleIIEHUE €€ IPy30H0AbEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe
npaBuio» Mexanuku. Koadgdunment nonesnoro aeiicteus (nanee — KI1/1) mpocthix
MexaHu3MOB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusi. KuHeTnueckas W TOTEHUUAIbHAS DHEPTHS.
[IpeBpalleHrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
SHEPIrUu B MEXAHHUKE.

Hemoncmpauyuu.



1. IIpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpexaenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBUlM paBHOBECHS pbluara.
N3mepenue KII/] HaKTOHHON MIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTHUH.

8 KVIACC

TemnoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOILINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOro, S>KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsCHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU.
CmaunBaHNE U KallWUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yacTull. BHyTpeHHsiss 3Heprus. CrocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
TerIonepeaaya u CopepiieHue padotsl. Bubl Terionepeaun: TeIonpoBOHOCTD,
KOHBEKIIHS, U3ITyYCHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u koHaeHcaiusa. WMcmapenue. Kumenue. YaenbHas Teryiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATYphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIABJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIII[ termoBoro asuraresns.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBUKCHHUS.

2. Hab6monenue nuddyszuu.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HabmroieHre TeraoBOro paciupeHus Tell.

5. M3MmeHeHue naBieHUs raza Npu U3MEHEHHH O0bEéMa M HarpeBaHUM WIIH

OXJIAKICHUU.
6. IlpaBuna n3smepeHus: TemMneparypsl.



7. Buasel Temonepenayu.

8. OxJaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepilieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabGnrogeHue KUneHus.

12. HaGnroieHue nocTosiHCTBA TeMITepaTyphl MPHU IJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHHS ra3oB, JKUJIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OaJTIOHE IIMPHULA.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH [ABJIECHUS BO3QyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMOCTH JIJIMHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUUYECKOM TpyOKe OT TeMIIepaTypsbl.
7. HaOmonenue w3MeHEHUsT BHYTPEHHEW DSHEPrUM Tela B pPE3yJbTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJIHOW U

ropst4er BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIPH

TEMJI000MEHE C HATPETHIM METATTUYECKUM HUIUHAPOM.

10. OnpenesieHne yIeabHON TEMTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABICHUS JIbIA.

JJIEKTPUYECKHE U MATHUTHBIC SIBJICHHS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aps/I0B U PACCTOSIHUSI MEXKAY TE€IIaMM).

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTH sieKTpudeckoro noisis. IlpuHomn
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.



Onektpuueckass uenb. Cuia Toka.  DJNEKTPUUYECKOE  HaIMpSHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
IS yyactka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Uenu U MOTPEeOUTENH 3IEKTPUUYECKON 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mnoje 3eMiId M €ro 3HayeHue Ui KU3HU Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE 1MOJIE 3JIEKTPUYECKOTO TOKA. [I[pruMeHeHne 3JIeKTpOMarHuToB
B TEXHHUKE. J[eiICTBME MArHUTHOTO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSTHHOTO ~ TOKa. VICIOJIb30BaHWE  BJIEKTPOJBUTATENEN B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYECHHS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DneKTpu3aus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. 'a3oBbIH pasps.
. 3MepeHne cuitbl TOKa aMIIEPMETPOM.
. 3MepeHune 311eKTpUIeCKOTro HAMPSHKEHUST BOJbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MOJFOCOB MAarHUTA.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlecTBHE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENL TOCTOSIHHOTO TOKA.
. UccnenoBanue ABiIeHUS JIEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apages.
. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIUOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.
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25.

DJEeKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o v &~ W

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIOACHUIO JNIEKTPU3ALMUM TeJl HHAYKIUEHN U IpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JUDJIEKTPHKH.

C6opka u poBepka padOThI JIEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
W3mepenne U peryaupoBaHUe CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO 4Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnbITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEYEHHMS U MaTepuaa.

[IpoBepka mpaBuUila CIIOKEHHUS HAIPSDKEHUH MPU  MOCIEA0BATEIEHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKa IPU NApaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI IEKTPUUECKOI0 TOKA, UAYILIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.
N3y4yeHre MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U Pa3ACIICHUN.

HccenenoBanne NeMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS
KAaTyLIKH C TOKOM M MarHuTa OT CHJIbI TOKA W HAIPABJIEHUS TOKA B KaTYIIIKE.
N3yuyeHue neiicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBUraTenbHOM yCTAHOBKH.

OneITBl 0 HCCIEAOBAHUIO SBJIICHHUS DJIEKTPOMAarHUTHOM WHAYKIMU:
WCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUs M HANpPaBJICHHUS WHAYKIMOHHOIO
TOKaA.
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9 KIIACC

Mexanuyeckue siBJICHHU.

Mexanudeckoe aBMKeHHEe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTEIIBHOCTD MEXAaHHYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHElHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JInnelHas U yriaoBas CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[lepBbii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpernii 3akon HerotoHa.
[IpyHIMN CynepO3uLUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
nageHus. JBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOPOCT.
HeBecomocTh 1 neperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEIIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyisbca. UMmysibe critbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MNOJHATOro Haj
ITOBEPXHOCTHIO 3eMIIH. [0TeHIManbHas SHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW JSHEPIHHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHMYeCKOro JBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX TE

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnrogenue nBM>XeHMs Tela 0 OKPYKHOCTH.

Halmronenne MexaHn4ecKux siBJICHUM, MPOUCXOISIINX B CUCTEME OTCUYETA
«Tenmexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO

o v bk~ w

KaOuHeTa (QU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHHs TeJa OT MacChl Tela U ACHCTBYIOUIEH HAa HEro
CHJIBI.

8. HalOmroneHue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUN TEIL.

11



9. M3meneHune Beca Tena npu YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua nmmyJibca Mpyu B3aUMOJICUCTBUU TE.

11. [IpeoOpazoBanus SHEPTUU NPU B3aUMOACHCTBUU TEI.

12. CoxpaHeHHE UMITYJIbCA TPU HEYIIPYTOM B3aHMMOJIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TTPU a0COTIOTHO YIPYrOM B3aUMOACHCTBUH.

14. HaGnroieHue peakTUBHOTO ABUKECHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUHU MPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHe MEXAaHUYECKOW SHEPTUH MPU JBUKEHUU Teja Mo AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIET0 pPaBHOMEPHOTO
JBHKEHUS IIAPUKA WIH TEIEKKU.

2. OmnpeneneHue cpelHEM CKOPOCTU CKOJBXKEHUS OpyCKa WU JBUKEHUSA
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue YCKOpPEHHUs Tejla IIPU PABHOYCKOPEHHOM JBM)KEHUHM IIO
HAKJIOHHOU INTIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTHM OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBM)KEHHH 0e€3
HAa4aJIbHON CKOPOCTH IIyTM OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUS.

7. Onpenenenue kKodQPuIMeHTa TPEHUS CKOTbKEHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

9. Ompenenenue pabOTbI CHIIbI TPEHUS TPU PABHOMEPHOM JABM>KEHUU TeJla 110
TOPU30HTAJIBHON TOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPaHEHUS SHEPTUH.

MexaHn4yecKkue KoJe0aHus U BOJIHBI.

KonebarenbHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEpUOI,
4acToTa, aMIUIUTyAa. MareMaTu4eckuil U NpyKUHHBIN MasTHUKU. [IpeBpamieHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BoJiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
NonepeyHbple  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclnpOCTpPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

12



Jemoncmpayuu.

1.

o v oA W

HabOmtonenue koneGaHuil Ten Moj AECUCTBUEM CHUJIbl TSXKECTH U CHUIIBI
YHOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmroienue BBIHYXIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

. AKyCTHYECKUI pe30HaHC.

./Iaﬁopamopuble padomul u onvimol.

1.

7.

OnpeneneHue 4YacToThl W IepuoAa KoJIeOAHMNH MaTeMaTH4YECKOIro
MasTHHKA.

OrnpeneneHue 4acTOThI U Meprojia KojaeOaHui MPy>KMHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOJeOaHUN MOABEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TIepHoO/Ia KoJieOaHUN TPYKMHHOTO MasiTHUKA
OT MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH IepHojaa KoJIeOaHHM rpy3a, MOABEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OnbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuojaa  KoJieOaHMit
MPYKHHHOTO MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenre yckopeHusi CBOOOTHOTO MaICHUS.

DJIEKTPOMATHUTHOE 110JI¢ H JJIEKTPOMATHUTHBIEC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHuTHoIX BOdH. lllkanma snexkTpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBS3U.

DnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BogHOBBIE CBOMCTBA

CBCTA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomel u onvimel.

1.

M3yueHne CBOMCTB 3JCKTPOMATHUTHBIX BOJH C TIOMOIIBI0O MOOHMIIEHOTO
tenedoHa.

CeeToBbIe SIBJICHHS.

JlyueBas MOJEJIb CBETa. HUctounnkn CBeTA. [TpssmonHeitHOE
pacopocTtpanenue cBera. 3atMeHus ConnHua u JIlynsl. Otpakenue cpeta. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpeaomieHus cBera. [lonmHoe BHyTpeHHee
OTpaxkeHWe cBeTa. Vcronb3oBaHUME TOJHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJIAX.
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Jlunza. Xox myuedt B mua3ze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoToHa. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J{ncniepcus cBeTa.

Jemoncmpayuu.

[IpsAMOTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xoj ayueil B coOMparoleu JIMH3e.

XoJ jiy4er B paCcCEeUBArOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6em0ro cBeTa MpH CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBUCMMOCTH yIJla OTPaKEHHUS CBETOBOIO Jyda OT yria

MaJICHUS.

2. M3ydeHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
MIaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».

4. TlonmydeHue n300pakeHHI C MOMOILBIO COOUPAIOILIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI cOOMparomnieit
JINH3BI.

6. OMBbITHI O PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbIe sfiBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeidaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npepaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus anep. ctounuku sHepruu ConHua U 3BE3]I.

Snepnas sHepreruka. JeWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUUW Ha KUBBIE
OpPTraHU3MBI.

Hemoncmpauyuu.

L 0 N o Uk wDN R
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1. CrnekTpbl U3TYyYEHHUS U TOTJIOIICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOUINX U3TyUEHUH.

6. Perucrtpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (110 ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTrO (poHa.

IHoBTOpPHUTEIBLHO-0000IIAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYJIb MIPEAHA3HAYEH I CUCTEMATHU3aluU
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakKe [JIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00Yy4arolUXCs, BHIOPABIIMX 3TOT
y4eOHBIHN TpeIMeT.

[Ipy M3y4eHUH TAHHOTO MOJYJIA PEATU3yIOTCA U CUCTEMATHU3UPYIOTCS BUJBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUN NPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECcKue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKkTep TaHHOTO pa3jielia peaausyercs 3a
C4€T TOTO, YTO OOYHJAIOIINECS BBITIONHSIOT 3aJaHMs, B KOTOPBIX UM TpeJiaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAy4yHO OOBACHSTH
(bu3nuecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

WCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIEe BaXHBIX JOCTHKCHUM COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, MPAKTUYECKOTO MCIOIb30BAHUS PA3NTMYHBIX UCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
DHEPIHUU.

Kaxmas w3 TeM [OaHHOrO MOAYJA BKJIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 00o00Iarnero xapakrepa. Moayiab 3aBepliaeTcsi MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

N3yuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JJOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaToB.

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yayT cpopMHpOBaHbI CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpPECa K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
duznyecKoil HayKu;

- IEHHOCTHOE OTHOIIEHHE K TOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKIE€HUH OOILIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLMUIIOB B JEATEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUSITHE ICTETHUECKUX KAaYECTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HayKM Kak MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXKHEHMIIECH COCTABIIAIOLIEH
KYJIbTYPBI,

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeATENBHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

- OCO3HaHUE IIEHHOCTH Oe30omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHUM M TEIUIOBBIM OO0OpYJAOBaHHUEM B
JIOMalTHUX YCIIOBHUSIX;

- c(hopMHPOBAHHOCTH HaBbIKA pedIEKCUH, MPU3HAHKUE CBOETO MpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APyroro 4YeJaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

- AKTUBHOE Y4YacTHE€ B pPELICHWHM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (DU3UUECKUX 3HAHMI;
- HUHTEPEC K MPaKTUYECKOMY U3Yy4YEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;
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e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUSA :

e - OpHEHTAlMs Ha TNpPUMEHEHUE (HU3NYECKUX 3HAHWU IS pelIeHUs] 3ajad B
obylacTu OKpy’Kalollel cpeapl, TUIAHUPOBAHUSA IIOCTYNKOB M OLIEHKH UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

e - OCO3HaHME TrJI00ATBLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelIeHus;

e 8) amanTanmuum K HM3MEHSIIOIMIMMCSH YCJOBHSM COLHUAJIBbHON W NPHUPOTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IpYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
busuKy;

e - [UIAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMSHHMS Ha OKpYXaroUlyK Ccpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi y oOyuaromerocss OyayT cGhOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBbIC  Y4eOHBbIC  JICUCTBUS, PETYyJATUBHbBIC
YHUBEpCaIbHbIC YUCOHBIC TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jilornueckue JaeicTBuA:

e BBIBISTH W XapPaKTEPU30BATh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

e YCTAHABJIUBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPHUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;

e BBISABIATH INPUYMHHO-CJIEJCTBEHHBIC CBSI3M MPU H3YUYCHUHM (PU3HMUECKUX
SABJIEHUI U MPOLIECCOB, J€JaTh BBIBOJbI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
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WHIYKTUBHBIX YMO3aKIIOUEHUHN, BBIIBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJILHO BBIOMPATH CIIOCO0 peleHus yueOHoM puzndeckoit 3a1auu
(cpaBHEHHE HECKOJIBKMX BApWAHTOB pEIICHHs, BBIOOp HamOolee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3nyeCKuil IKCHEPUMEHT, HEOOJIBIIIOE UCCIENOBaHHE (HU3MUECKOTO
SBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIN IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEMIee pa3BUTHE  (DUINUECKUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

INPUMEHSTH Pa3UYHbIC METOIbI, HHCTPYMEHTHI M 3alPOCHI IPH MOUCKE U
orOope WHGPOPMALIMM WM JIAHHBIX C YYETOM IPCIIOKCHHOW Y4COHOMU
dbu3nIeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIHIO
Pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHS,

CaMOCTOSITCJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMy MpeAcTaBIICHUS
uHQOpMallMd W WUIFOCTPHPOBATH pellacMble 3aJa4yd  HECIIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOW Ipa@uKOi U X KOMOWHAIIUSIMH.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

B XOZ€ OOCYXXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYX)AaEMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HAa pEIICHUE 33Jaud U MOIAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COTMOCTABJIATh CBOM CYXXICHHS C CYXACHUSAMH JPYTHX YyYaCTHUKOB
JUasiora, OOHapyKUBaTh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TPEICTABIATH PE3YIbTAaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboThI IPU PELICHUH KOHKPETHOU (PU3nUYecKol mpoOieMbl;

NPUHUMATD L€ COBMECTHOW NI€ATEIbHOCTH, OPTraHU30BBIBATH JEHUCTBUSA
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXKIaTh TMPOLECChl U
pe3ysbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

18



BBIIIOJIHATHh CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YWICHAMHA
KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusamnus:

BBISBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CHUTYAIHsIX, TPEOYIONTIX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpymnmnoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7auu WIn
IUTaHAa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejararh rjiaH e€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEAOCTHMKEHUs) PE3ybTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3NYEeCKOro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATHI

K koHiy oOyuenust B 7 kjiacce nIpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

UCIIOJIB30BaTh  TOHATHS: (PU3NYECKHE W  XHUMHYECKUE  SBJICHUS,
HAOJIOICHUE, JKCIIEPUMEHT, MOJICNb, THUIIOTE3a, CAWMHHUIBI (DU3UICCKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPaeKTOpUs, PABHOJCHCTBYOIIAS
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cua, nedopmanms (ympyras, IIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBneHus (Auddy3us, TEI0BOE JBH)KEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEI C 3aKPEIVIEHHOW OCBIO
BpalllCHHUs, [Iepe/laya AaBJICHUS TBEPABIMU TE€JIAMHU, KUIKOCTSIMU U ra3aMu,
aTMOc(pepHOE [1aBlieHHE, IUIABAHME TEJ, MPEBPAIECHUS MEXaHUYECKOU
SHEPIruM) MO ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTNX JaHHOE (PU3UUECKOE SBICHNUE;

pacmo3HaBaTh TMPOSIBICHUE HW3YYEHHBIX (U3WYECKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBONM M HEXUBOU
NpUpojJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHW3M, IJIaBaHUE PBIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOJAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbuznyeckue BeIUYMHbI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BpEMSI, Iy Th,
CKOPOCTb, CPEJHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TAKECTH, BEC Tela,
CHUJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKMBAOIIIAS
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO(PPUIIMEHT TMOJE3HOr0 JeUCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHIUAJIbHAST DHEPTusi), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJI3YEMbIX BEJIUYMH, UX 0003HAUCHUS U €UHULIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIWYUHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Ysl MIpaBUJia CJIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0J0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MPU OTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MAaTEMATHYECKOE BhIPAKEHUE;

OOBSACHATH (PM3UYECKHUE SBJICHHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHHe u3 1-2
JIOTUYECKHUX II1aroB ¢ Omopoi Ha 1-2 M3y4eHHBIX CBOMCTBa (PU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7auyd B 1—2 JEHCTBUS, HCHOJIb3ys 3aKOHBl H
dbopMyTbl, CBs3BIBarONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHSI 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
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BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOIWUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
bu3NYECKUX METOAOB, B ONIMCAHUN UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
MPEANnoJoKeHue (TUIOTe3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYyUESHHbBIN
pe3yabTaT, HaXOAUTh OLIMOKU B XOJE OIbITa, JENaTh BBIBOABI IO €r0
pe3yJibTaram;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
buznyeCKUX CBOMCTB TeM: (HOPMYITHPOBATH IPOBEPSIEMbIE ITPEAOI0KECHHUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUs, 3alIUChIBATD X0
ombITa U (OPMYIUPOBATH BHIBO/IBI,

BBITIOJTHATD MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
u@POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3a/IaHHON a0COJIFOTHOM MOTPENIHOCTH U3MEPEHHUI;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
JIpPYyrol ¢ HCMOJb30BAaHUEM TPSIMBIX HM3MEPEHHM (3aBUCUMOCTH IyTH
PaBHOMEPHO JABMXKYIIETOCS T€Ia OT BPEMEHHU JABUKEHUS TEJa, CUITbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KauecTBa OOpabOTKU MOBEPXHOCTEH Tel |
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAX CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIOPYTrOCTU OT YJJMHEHUsI MPY>KUHBI, BHITAJIKUBAIONIEH CUIIBI OT 00BhEMa
NOTPYKEHHON YacTH Tejla M OT MJIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUN
MJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  Y4YEOHOTO HCCIIEIOBAHUSA, COOUpATh YCTAaHOBKY H
BBITIOTHATh W3MEPEHUs, CIeAysl MPEeIJIOKEHHOMY IUlaHy, (UKCUPOBATh
pe3yJIbTaThl TOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIC
MPEIIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NUYECKUX BEIMYMH (TUIOTHOCTH
BEILECTBA )KUJIKOCTU U TBEPIOTO TENa, CUJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIIAS CHJIA, JACHCTBYyIOUIass Ha TOTPYKEHHOE B
KUJIKOCTh  Tello, KOA(DPUIMEHT IOJC3HOr0  JICHCTBHUS  MPOCTHIX
MEXaHHU3MOB), ClIeJlysl MPEIJIOKEHHON HHCTPYKIMU: MNPHU BBIIIOJTHEHUU
U3MEpPEHUN CcOOUpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOW BEJIUYHHEI,

COOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH NIpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
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yKa3bIBaTh TPUHIIMAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, JIUHAMOMETpP, COOOIIAIIIMNECS COCYAbl, OapoMerp,
phluar, NOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTh;
XapaKTEepPU30BaTh TPHUHIUIBI  JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMNOpOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUA Ipecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUN M HEOOXOIUMBIC (PU3MUECKIE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ npubopamu 1
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbs M COOIIOICHUS HOPM
HKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIeH cpejie;

OCYIIECTBJIATH OTOOpP HWCTOYHUKOB uWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM M TyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
nH(OpMAITHIO, KOTOpas SBJISETCS MPOTHBOPEUMBON WIIA MOXKET OBITh
HEJIOCTOBEPHOM;

UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYyPChI
cetu VHTEepHeT, BIaAeTh MNpUEMaMM KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUS, B TOM
qucIie myOJuYHO IeNIaTh KpaTKue COOOIIEHUsI O pe3ybTaTaX MPOEKTOB WK
y4eOHBIX HCCIIENOBAaHUM, MPH 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH
MOHATUUHBIA ammapaT Kypca (U3HKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAINEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUI PpacCIpeseisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUHM C TOCTABJICHHBIMHU 3aj[a4aMH,
CIIEIUTh 3a BBHINIOJHEHHEM IUIaHA JCHCTBHM, aaeKBaTHO OIICHUBAThH
COOCTBEHHBI  BKJIQJ B  JEATCILHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHCHHUE OKPYKAIOIIIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIA:

MCIMOJIB30BaTh MOHITUA: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSS JSHEPIUs, TEIUIOBOW JBHUIaTENb,
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AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3aps/l, FIEKTPUUYECKOE MOJIE, TPOBOIHUKU
Y IUDJICKTPUKH, TIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHe M CKaTHhe, Tervionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KAWJUISIPHBIC SBJICHUS, UCIIApCHHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpIAEBAHUE), KHUIICHUE,
Terionepeaaya (TeTUIONIPOBOHOCTD, KOHBEKIIHNS, H3JIyYeHHUe),
AIEKTPU3AIMA TeJl, B3aUMOJICCTBUE 3apAJIOB, IEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO MOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINUCAHUI0 MX XAPAKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHUS B MOPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTaJUIbl B mOpupoje, u3iaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKHE
SBJICHUS B atMocdepe, dJIESKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJiiu, Aper Moar0COB, POJIb MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
MOJISIPHOE CHUSIHUE, MPU 3TOM TMEPEBOJIUTh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUSI, UCTIOJIB3YS
¢dbuznyeckre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, YJeJbHAs TEeIJIOEMKOCTh BEIIECTBA, VyJACNbHAsA TEIUIoTa
IJIaBJICHUsI, yJENIbHAs TEIUIoTa IMapooOpa3oBaHMs, YJAelIbHAS TEIIOTa
CrOpaHusl TOIUIMBA, KOA(DQPHUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU
MaIlUHbI, OTHOCUTEJbHAS BIIAXKHOCTh BO3/1yXa, dJICKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBJIECHHWE MPOBOIHUKA,
yACIBHOE CONMPOTUBIICHHUE BEIIECTBA, PA00Ta K MOITHOCTH DJICKTPUIECKOTO
TOKa), TNPH ONHUCAHWHM TIPABUIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICI
WCIIOJIb3yEMbBIX BEJIMYWH, 0003HAUYCHUS U SUHUIIBI (PU3UUYECKUX BEITUYHH,
HaxoJUTh (HOPMYJIbI, CBS3BIBAIOIIME JMAHHYIO (DU3UYECKYIO BEJIUYUHY C
JIPYTUMH BEJIMYMHAMHU, CTPOUTH TpadUKA HU3YUYCHHBIX 3aBUCUMOCTEU
(U3UYCSCKHUX BEIIMYHH,

XapaKTepru30BaTh CBOWCTBA TeJI, (U3UYCCKUE SBJICHUS W TIPOIECCHI,
UCIIOJIB3YSI OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUU
CTPOCHHS BEIIECTBA, MPUHILMI CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH OMa Jyis yyacTka ILeMH, 3aKOH
Jxoyns—JIeHua, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA U 3alMMCHIBATH €T0 MAaTEMATHUECKOE BHIPAKECHICE,
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OOBSCHATH (PU3NYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYecKux
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (U3MUYECKUX SIBICHHIM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3YS 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCHOBUSL 3a/1a4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIS pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelIieHHs, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUS UCCIIE0OBAHUS, A€1aTh BBIBOJIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3nyeCKUX CBOWCTB TeN (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEepPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYUYECHUH OT I[BETa U3JIy4arolle (morjolaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATyphbl KUIAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, DJJIEKTpU3alMs TeJI U B3aUMOJEHUCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJIEKTPOJBUIATENsl IMOCTOSHHOTO TOKa): (POpMYIUpOBaThH
pOBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/1 OMbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBITIOJIHATH IIPSAMBIE U3MEPEHUS TEMITEPATYPbI, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C MCIOJIB30BAHMEM aHAJIOIOBBIX
npuOOpOB U JAaTUYMKOB (PU3MUYECKUX BEIMYHMH, CPaBHUBATH PE3YJIbTaThl
WU3MEPEHUI ¢ y9€TOM 3aJ]aHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIpYyrol C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS IPOBOAHUKA OT €r0 JUIMHBI, IUIOLIAAM IIONEPEYHOTO
CEYEHUS U yACIBHOIO COITPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHST HAa NPOBOJIHHKE,
UCCIIEAOBAHUE IOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl OJYyUYEHHOW 3aBUCUMOCTH B BU/JIE Ta0OIHII U TpapUKOB, 1€1aTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHN;
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IPOBOANTH KOCBEHHBIE HU3MEpPEHHs (PU3NYECKUX BEIMYMH (yJelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI'0 TOKAa): IJAHUPOBaThb W3MEPEHUs, COOMpPATH
DKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CIIEAys NPEMJIOKEHHON WHCTPYKLUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MNPUHIUNBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUsA (B TOM YHCIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOW DSHEPruu, 3IIEKTPOOCBETUTENBHBIE IPUOOPHI,
HarpeBaTeNbHbIE  BJIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTBIE TEXHUYECKUE YCTPOHMCTBA U HU3MEPUTEIIbHBIC
puOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CIrOpaHUs,
AJEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUYECKHUX LENenl C
NIOCJIEIOBATEIbHBIM U NAPAJIEIBHBIM COCUHEHUEM JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHUSI 2JIEMEHTOB JIEKTPUUECKUX LIETIeH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
KU3HM 711 oOecrnieueHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 310POBbS U COOJIIOICHUSI HOPM
DKOJIOTUYECKOTO MTOBEJIEHNS B OKPYKAIOLIEH Cpele;

OCYUIECTBJIATh MOUCK HMH(POpMAMK (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IyTEM CpPaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOUHUKOB BBIJIEIATH HH(OPMALIMIO, KOTOpAs SIBISIETCS
MPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YUY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY (PU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPChI
cetu UHTepHer, Bnanerb NpUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHusl, B TOM YHCJIE MyOIMYHO MPEACTABISTH PE3yJIbTaThl IPOESKTHOU
WJIU MCCIIEI0BATENBCKON AESTEIbHOCTH, IPU ’TOM ITPAMOTHO HUCIIOJIb30BaTh
U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUJICHUE NTPE3EHTALINEH;
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OpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHM (PU3UUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUM C
[IOCTaBJICHHBIMU 3aJa4aMHU, CICIUThH 3a BBIIIOJIHCHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAI B
NEATEIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K xoHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJI30BaTh IMOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIDKEHUS, NedopmMaius
(ympyrasi, miaacTHuYecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIaJbHO30PKOCTD,
CHEKTpPbI UCIYCKaHWs U MOTJOLIEHUs, alb(da, OeTa- U ramMmma-u3iIydeHus,
W30TOIIBI, IEPHASI SJHEPIETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpPaKEHHUE
3BYKa, NPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE WU NPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHHUE OeJIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JTy4YEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXXarolieM Mupe (B TOM uucie (QU3NUYECKHE SBICHUS B MPUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHUE MIaHET COTHEYHON CHCTEMBI, PEAKTHUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, I[BE€Ta Te,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yJIbTPapUOJIETOBOTO U PEHTICHOBCKOTO M3JIyYEHHUH, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3ITyUYEHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3IyYE€HUH Ha
OpraHu3M 4eJIoBeKa), MpH ATOM MEPEBOAMUTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHUH;
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OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NUECKHUE SIBICHUSA, UCTIOIB3YS
bu3nueckue BeIWYUHBI (CpelHSAsI M MIHOBEHHAs CKOPOCTb Tejla Mpu
HEPAaBHOMEPHOM JBWKECHUH, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTOCTH, CUJa TSIXKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS DSHEprusi Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTECHUHUAJIbHAS SHEPIHUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAHUYECKAsi SHEPTHUSL, IEPUOJ
¥ YacToTa KojeOaHMid, JUIMHA BOJHBI, T[POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IMOKa3aTelb IMPEJIOMIIEHUS Cpebl), IPU OMHCAHHUH
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAUYEHUS M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIb,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTHMMH BEIMYHHAMM,
CTPOUTH I'paprKy U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB C OMOpod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS HA CUCTEMY U3 2—3 ypaBHEHMUI ),
UCIIOJIb3Ysl 3aKOHBI ¥ (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA
OCHOBE aHaJIW3a yCJIOBUA 3a7a4M 3allMChIBaTh KPATKOE YCIOBUE, BBISABIATH
HEJIOCTAIONINE WU M30BITOYHBIC JAHHBIC, BHIOMPATHh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMbIE ISl pEIlIeHHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (PU3UUECKOI BEIMYUHBI,
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEIIUTh NpPU MOMOUIU
(Gu3NYECKUX METO/OB, MCIOJb3Yysl OMHCAHME HCCIECIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBATh MPAaBWIBHOCTh IOPSIKA
MPOBENCHUS]  UCCIENOBAHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
¢usznyecKkux CBOWCTB Ted (M3y4deHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrHH, 3aBUCHUMOCTh MEPUOAa KOJEOAHWH MPYKUHHOTO
MasTHUKA OT MAacChl Ipy3a U >KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
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aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUsl B
IJIOCKOM 3€pKajle U CBOMCTB M300pakKeHUs MpeaMera B coOuparolen
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0BaHUsl, ONUCHIBATH XOJ1 OTIBITA U €r0 PEe3yJbTaThl, GOPMYIUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpeaesss
CpeqHee 3HAUYCHHE U3MepsAeMOill BelnnuuHbBl ((POKyCcHOE paccTosHuE
cobuparomeil JUH3BI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIYTH OT BPEMEHH TTPH
PaBHOYCKOPEHHOM JBIDKCHMM 0€3 HayaJdbHOM CKOPOCTH, MEpPHOjIa
KOJICOaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPpaKEHUs CBETa OT yIJia MaJeHUs U yriia MpeIoMIICHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKUX BEJIWYMH B BUJE TaOJIUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yabpTaTaM UCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHS (U3MUECKUX BEIUYUH (CpEmHss
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBHKCHUHU, YCKOPEHHE
CBOOOMHOTO TMaJeHus, XECTKOCTh MPYXHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, YacTOTa W TEPHOJ
KOJICOaHWI MaTeMaTH4eCKOro W MPYKMHHOTO MAaSsTHHUKOB, ONTHYECKAs
cwia coOuparomel JHH3bI, pPaJAHMOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh OSKCIEPUMEHTANBHYIO YCTaHOBKY M BBIMIOJHATH
U3MEpEHHs, CleAys MPeNOKEHHOW WHCTPYKIWU, BBIUMCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM
MOrPETHOCTHA U3MEPEHUN;

COOJI0IaTh MpaBUJia TEXHUKN 0€30MaCHOCTH TIPH padoTe ¢ 1ab0paTOPHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCUYHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JINH3a, TUTaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS H3YyYCHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), HCMIONB3ys 3HAHUA O
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CBOMCTBaX (PHU3MYECKUX SBICHUH UM HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMBbI IS
IOCTPOEHUS N300paKEHUH B IIJIOCKOM 3€pKajie U coOMparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
NPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHusi 0e30MacHOCTU MPH OOpalleHuu ¢ Mpudopamu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPYIKaIOLLEH CpeIe;

OCYIIECTBIATh TOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUSI B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMPEJEIICHUsI JOCTOBEPHOCTH MOTYYSHHON MH(POPMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHNN Y4YE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BhaaeTb nNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHON MM MCCIEA0BATEIbCKOM
JESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIA - Hayka O TpHpoie https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edso0.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 M 3
CXAITICCKOT ABIIICHHC https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunoreka LIOK

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.eds00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 5 1 bu6mmoreka [IOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 14 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 7 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 26
Paznena 2. Mexann4ueckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 5 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 5 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 10

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny )

Pasgea 4. CBeToBbIe ABJIEHUSA
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4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 4 2 bubmorexa LOK
' pactpoctp https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 3 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 10
Pa3nen 5. KBaHTOBbIE sIBJEHUS
bubmuorexa [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 2 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 4 1
° Crpoenne aTomHoro snpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
) s 1
53 FICPHbIC peaKitit > https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 6 9 bu6nmoreka [JOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 27
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

duznyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U
JaT4nKa TeMneparypul”

Kak ¢usuka u apyrue ectecTBEeHHbIE
HayKH U3y4aroT PUPOY.
EcrecTBeHHOHay4HBINA METOA
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bubnunorexa LIOK

https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TMIOTE3bI: JaJbHOCTh IOJIETA
[IapyKa, MyIEeHHOTO
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TOPU30HTAIILHO, TEM OOJIBIE, YeM
OoJibIIIe BBICOTA ITyCcKa"

Crpoenue BemiecTBa. ONBITHI,

bub6nmoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HHe JHCKD https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa LIOK
1 Bl https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOJIIOIEHUIO TEILIOBOIO
pacCIIUPECHHSI Ta30B)
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsI3b MeXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHHUM BOJIBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoteka IIOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABMKEHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
P . P bubnuotexa [JOK
15 B3aumoseiicTBue Ten Kak MpuurnHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII

https://m.edsoo.ru/ff0a0cl10
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IInoTHOCTE BemiecTBa. Pacuet Macchl

bubnunorexa LIOK

16
1 00BEMA TEJA IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO
TEIA)
18 Pemenne 3agay mo teme bubnuorexa [JOK
"ITmoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctd. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHMOCTH PACTSKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»
21 SBnenne taroreHusa. Cuiia TSKECTH
CBsi3b MEX]Ty CUIION TSKECTH U
22 Maccoi Tena. Bec tema. Pemenne bubnnorexa [TOK
e ' | https://m.edsoo.ru/ff0al778
3amad o teMe "Cuna TsHKeCTH
Cuna TsDKeCTH Ha IPYTHX TUTAHeTaX.
23 dusnyeckue XxapakKTEPUCTUKHA bubnmorexa HOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmoreka [IOK
24 WUsmepenne cui. JluHaMmoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CroxeHne IBYX CHJI, HAIIPaBJIEHHBIX
. Y . P bubnuotexa [JOK
26 10 OJTHOM MPSIMOM.

PaBHOzelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70
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27

Pemrenue 3agad mo reme
"PaBHonelicTBYIOIAs CHIT"

28

29

30

31

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTopHas paborta «M3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeeacHue
PaBHOJECHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n3oOpakeHue
cry, «CHITBD»,
«PaBHOAEUCTBYIOIIAS CHAIDY

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubnuoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHas padoTa no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«I'padmueckoe n300paxkeHue cui,
«Cunpi»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHUs: TBEPABIMU

35 TEeJIaMU, JKUIKOCTSIMHU U Ta3aMH bubmorexa LHIOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackais
JlaBiieHUE B XKUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBHUEM CHUJIbI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBienue bubnuorexa [JOK
B JKMIKOCTH U rase. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 §)
Coobumarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapasnnueckuii npecc bubnnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKHUJKOCTHEIM HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYIIECTBOBAHUS BO3IYIIHOHN
41 036”::)10111(1/1 3emMin 353};ICI/IMOCTL bubnuorexa [TOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIECHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JTaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTo bubnuotexa [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEepHOTO
44 aBJICHUS OT BBICOTEI HA, OBHEM bubnnorexa [JOK
a A YP https://m.edsoo.ru/ff0a2fc4
MODst
45 bapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3agay no teme

46 "AtmochepHoe naBieHue"
JleiicTBUE KUJKOCTH U Ta3a Ha BuGmorexa LIOK

41 HOTPYAEHIOE B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTta

48 «OrnpenenenHre BhITAIKMBAIOIIEH bubnmnoreka HOK
CHUJIbI, ICVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B KHUIKOCTH
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca Bu6morexa [IOK

49 Tea B BOAC OUT 06nEma https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KHUJIKOCTh YaCTH
Tea

bu6nunorexa LIOK

50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa wiu

51 KOHCTPYUPOBAHHE JIOJKH U
OITpeieIIeHNE €€
rpy30H0abEMHOCTH"
Pemenwue 3anay mo Temam:

59 «IlnaBanue cynos. bubnmnorexa [JOK
BosnyxomnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, XKUIKOCTEH U Ta30B)»

53 MexaHndeckas pabora bubmmorexa [JOK

https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a3276
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54

55

Mountgocts. EquHUIEI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanbéMe o Jjectauie"

bubnunoreka LIOK

https://m.edsoo.ru/ff0a3f82

56

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare

57

KonTponbhas pabota mo teme
«JlaBneHue TBEpABIX TEN,
KHUJIKOCTEH U Ta30By /
Bcepocculickas nposepodHas
pabora

58

Pesepubiit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
paborta

bubnmorexa LIOK

https://m.edsoo.ru/ffOa4ffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanne ycioBui
PaBHOBECHSI phIYaray

0.5

bu6nmorexa LIOK

https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amau mo teme «Y CIIOBUSA
PaBHOBECHSI pblyara

Koaddutment noneznoro neiicTBust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TJIOCKOCTH

0.5

bubnunorexa LIOK

https://m.edsoo.ru/ff0a48a6
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62

Pemrenne 3agau o teme "Pabora,
mormHocTh, KITI"

bubnunorexa LIOK

https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexanunyeckas dHeprusi.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAJIbHOE OIPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATIBLHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockocty"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTH. DHEPTHD»

bub6nmoreka [IOK

https://m.edsoo.ru/ff0a4252

bub6nmoreka IIOK

https://m.edsoo.ru/ff0a4360

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHudecKkoe
nIBIOKeHHe"

bubmmoteka IIOK

https://m.edsoo.ru/ff0ad4ee6

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
o
Jrj;n Tewa ypoxa Bcero Kontporenpie  IMpakriieckue il:;:eﬂl/lﬂ :)Ig:)l;zz?;fenbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe paclIupeHHe U CkaTue 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]
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9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnasi pabota

16 "OnpeneieHne yaeabHO bubmorexa [IOK

" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a
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[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX
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[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A p https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa OK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HalpsKEHHE.

42 BoawsTmerp. JIabopaTopHas pabora 05 bubmmoreka [JOK
"N3MepeHue U peryJupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aad4a
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JlaGopaTtopHnast pabora
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, U €ro uepes3 pe3ucTop, oT bubmorexa HOK
> Y pe3 P p, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COCTMHEHMS TIPOBOTHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX pE3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOT0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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ITocTostHHBIE MATHUTEIL, UX
B3aUMOJICUCTBUE

55

56

57

58

59

60

VYpok-uccnenosanue "M3ydyenue
OJIEH TTOCTOSHHBIX MAarHUTOB"

MaruutHoe nojie. MarHuTHOE I10J1€

3eMJIM U €ro 3HaueHHue VI KU3HU
Ha 3emie

[TonroroBka Kk KOHTPOJILHOU paboTe

1o TemMe "DIIEKTPUUECKHUE 3apsibl.
3apspKEeHHbIE TeNla U UX
B3auMonencTsus. I1ocTOSIHHBIH
SJIEKTPUYECKUM TOK"

KonTponbhas pabota no Teme
"DJIeKTpUUECKUE 3apsibl.
3apspKEeHHbIE TeNNa U UX
B3aumoencTBus. [locTossHHBIN
JNEeKTpUUECcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PezepBHblit ypok. Pabota c
TekcTamu 1o Teme "[1oCTOsTHHBIH
JEeKTpUYecKuit Tok" /
Bcepoccuiickas npoBepoyHas
pabota

OmnbiT OpcTeaa. MaruutHoe nose
IIEKTPUYECKOr0 TOKa MaruutHoe
0JIe KaTyIIKH C TOKOM

bub6nmoreka IIOK
https://m.edsoo.ru/ff0ac3d0

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

bubnmorexa LIOK
https://m.edsoo.ru/ff0abea8

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

bubnunorexa LIOK
https://m.edsoo.ru/ff0acld?
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[IpuMeHenue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"U3y4yeHue neicTBUSA MAarHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTpOABUTATEb IIOCTOSIHHOIO
Toka. Mcrons3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue U usyueHue
paboThl AneKTpoaBUTaTENS "

OmnbiThl Papajes. 3aKoH

3JIEKTPOMArHUTHOW MHYKLIHH.
[IpaBuino Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

64

Dnektporereparop. CrocoOs
MOJIYyUCHUA BHGKTpI/IquKOﬁ
SHEPTUu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DIIeKTpUIecKHe 1
MarHuTHBIC SIBJICHUS"

66

67

KonTponbhas pabota no teme
"DNeKTpUuYEeCKue U MAarHUTHBIE
SABIEHUS"

PesepBHsiit ypok. Paborta ¢
TekcTamu 110 TeMme "TernoBelie
aBieHus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

bubnunorexa LIOK
https://m.edsoo.ru/ff0accbe
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PesepBHblit ypok. Pabora c

68 TEKCTaMU 110 TeMe "MarauTHele 1
sBjeHus"
OBULIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
MexaHuuyecKkoe ABUMKeHUE.
MaTepuanbHas Touka. Cuctema oTcyeTa.
1 OTHOCUTE/IbHOCTb MEXaHUYEeCKOro 1
ABUXKEHUA.
PaBHOMepHOE NPAMOIMHENHOE
BUXeHWe. HepaBHoMepHoe
9 A P P 1 bu6mmoreka [IOK
npamMmosiMHeiHoe asumkeHune. CpeaHas 1
P A PEA https://m.edsoo.ru/ff0ad474
MrHOBEHHas CKOpPOCTb.
MpAaMoMHeNHOe PpaBHOYCKOPEeHHoe
BUXeHune. YckopeHune. CKOpoCTb
3 A s P P 1 bubmuorexa [JOK
npam MHEeUHOr H K HHOr
PAMO/INHENHOTO PaBHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad19a
AuxeHuA. FpaduKk ckopocTu.
NabopaTtopHas paboTa "OnpeaeneHue
4 YCKOpEeHUs Tefa Npu paBHOYCKOPEHHOM 1 1
OBUXEHUN MO HAaKNOHHOM niockocTn"
CsobogHoe nageHue Ten. OnbITbl
5 Fanunen. PaBHoMepHOe ABUXeHMe no 1 bubmuorexa [JOK

OKpY*KHOCTU. MNepuroa 1 yacToTa
obpaueHua. JInHeHana 1 yrnosas

https://m.edsoo.ru/ff0ad8d4
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cKopocTu. LleHTpocTpemuTebHoe
YyCKopeHue.

MepBblit 3aKOH HbtoTOHA. BeKTop cubl.
BTropoi 3akoH HbloToHa.

6
PaBHoZelcTBYOWAA CMANa.
TpeTnit 3aKkoH HbtoToHa. Cynepno3unums

7 cun. PelwleHure 3a4a4 Ha NpUMeHeHne Bubnunorexa [IOK
3aKOHOB HbOTOHA. https://m.edsoo.ru/ff0adb18
Cuna ynpyrocTtu. 3aKoH lNyKa. PeweHune

8 3afa4 no Teme «Cuna ynpyroctu».

o NabopaTtopHan pabota «OnpeaeneHue Bu6miorexa [OK
PECTKOCTU NPYAHNHBL. https://m.edsoo.ru/ff0ae176
Cuna TpeHus. PelieHne 3aga4 No Teme

10 «Cuna TpeHuna».

" NabopaTtopHas paboTa Onpep,eneHlje Bu6muorexa LIOK
KO3GHNUMENTa TPEHMA CKONIKEHMA'. https://m.edso0.ru/ff0ae612
PelwweHune 3aga4 no Teme "3aKoHbl
HbtoToHa. Cuna ynpyroctu. Cnna

12 TpeHua". bu6mmorexa [IOK

Cuna TAXKEeCTU M 3aKOH BCEMUPHOrIo
TArOTeHUA. YcKkopeHune CBOGO,CI,HOFO
nageHuA.

https://m.edsoo.ru/ff0ae72a
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VYpoxk-koHpepenuus "JIBrkeHue e

13 BOKPYT TPaBUTAIMOHHOIO IIEHTpa bu6nuoreka [IOK
(Conneunas cuctema). amakTuku'". https://m.edsoo.ru/ff0ae982
PeweHue 3aga4 no Teme "Cuna TAXKeECTH

14 A . bu6mmoreka [IOK
V1 33KOH BCEMMPHOTO TATOTEHWA https://m.edsoo.ru/ff0aeb6c
MepBaa KOCMUYECKan CKOPOCTb.

15 P P bu6mmoreka [IOK
HesecomocTb u neperpysku. https://m.edsoo.ru/ff0aeca2
PaBHOBecue maTepuasibHOM TOUKM.

AbcontoTHo TBEpAOE Teno. PaBHoBecue

16 TBEPAOro Tena ¢ 3aKpenséHHOM OCblo
BpawieHna. MomeHT cunbl. UeHTp
TAXKECTW.

PaBHOBecHe maTepunasibHOM TOUKM.
AbcontoTHo TBEpAOE Teno. PaBHoBecue

17 TBEPAOro Tena ¢ 3akpenéHHon ocbio bu6nmoreka [JOK
BpalLeHna. MOMEHT cunsbl. LieHTp https://m.edsoo.ru/ff0aee28
TAXKECTH.

PeweHune 3agay no teme "MomeHT
cunbl. LeHTp TaxkecTn". MoAaroToBKa K

18 KOHTPOAbHOM paboTe no Teme bu6mmorexa [IOK
"MexaHunyeckoe ABUKeHue. https://m.edsoo.ru/ff0af738
Bsaumogeicrene ten".

KoHTponbHas paboTa no Teme
19 "MexaHnyeckoe ABUKeHue. bu6nmoreka [JOK

Bsaumogeicreune ten"

https://m.edsoo.ru/ff0afa26
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NUmnynbe Tena. Umnynbe cunbl. 3akoH
COXpaHeHWAa nmnynbca. Ynpyroe u

20 Heynpyroe B3aumogeicteme. PewerHne bu6mmoreka [IOK
3a4a4 no Teme "3aKOH coxpaHeHus https://m.edsoo.ru/ffOaf8be
umnynbca”

Ypok-KoHbepeHumMa "PeakTnsHoe Bub

21 i noamoteka [JOK
ABVKEHWE B NPUPOAE W TEXHNKE". https://m.edsoo.ru/ff0afb8e
MexaHuyeckas paboTa U MOLLHOCTb.

29 PaboTa cubl TAXKECTH, CUbl YIPYrocTu bubauoreka [LIOK
W CUNbI TPEHUA. https://m.edsoo.ru/ff0af044
NabopaTtopHan pabota «OnpeaeneHue
paboTbl CUAIbI TPEHUA NPU

23 paBHOMEPHOM ABUMKEHWUW TeNa no
rOPU30HTa/IbHOM MOBEPXHOCTUY.

CBA3b 3Heprnn 1 paboTsbl.

24 MoTeHumanbHas aHeprua. KuHeTuyeckas bubmuorexa [JOK
3HepruaA. Teopema 0 KMHETUYECKOM https://m.edsoo.ru/ff0af5f8
aHepruu.

. 3aKOH CoOXpaHeHuAa 3Heprum B Bubmorexa [TOK
MEXAHWKE. https://m.edsoo.ru/ff0af33c

26 JNabopaTopHan paboTa «MN3yueHne Bu6miorexa [[OK
3aKOHa COXpaHEHNA SHEPTUN» https://m.edsoo.ru/ff0afe36
KonebatenbHoe ABUMKEHME U €ro

27 XapaKTePUCTUKM. 3aTyxatolme

KonebaHus. BbIHYXAeHHble KonebaHus.
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Pe3oHaHc. MaTemaTnyeckuim u
NPYXUHHbIA MaATHUKMN.

Ypok-uccnegosaHve «3aBUCUMOCTb

28 nepuoaa KosnebaHuin OT }KecTKoCTU bubmmorexa LIOK
MNPYKMHBI M MacCbl rpy3a. https://m.edsoo.ru/ffOb02b4

29 MpeBpalyeHne sHeprnmn npu Bubmorexa [TOK
MeXaHM4eCKMX KoNebannax. https://m.eds00.ru/ff0b0408
NabopaTtopHan pabota «OnpeaeneHue

30 4acToTbl U Nepuoaa KonebaHui bubanorexa [IOK
NPYXUHHOFO MaATHUKAY. https://m.edsoo.ru/ffOb06ec
NabopaTtopHas paboTa «lpoBepka

a1 HEe3aBMCMMOCTM nepuoga KonebaHui Bu6nuorexa LIOK
rpysa, NoABeLIEeHHOrO K HUTKU, OT MacChbl https://m.edsoo.ru/ffob07fa
rpysa»
MexaHuyeckune BosiHbl. CBOMCTBA
MeXaHMYeCKMX BOJH. MpoaobHble U

32 nornepeyHble BOJIHbI. YPOK- bubnmnorexa [JOK
KoHdepeHuma "MexaHUYecKne BO/HbI B https://m.edsoo.ru/ff0b096c¢
TBEpAOM Tene. CelicMUYeCcKme BOHbI".
3ByK. PacnpocTpaHeHue 1 oTparkeHue
3BYKa. YpOK-nccnegosaHue

33

"HabntoaeHue 3aBUCMMOCTU BbICOTbI
3BYKa OT YacToTbl".
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34

35

POMKOCTb 3BYKa M BbICOTA TOHA.
AKyCTUYECKMIN pe3oHaHC. YPoK-
KoHdepeHuma "YNbTPasByK U
MHPa3BYK B NpMpoae 1 TexHmKe".

MoAroToBKa K KOHTPOIbHOW paboTe no
Teme "3aKOHbl COXpaHeHMUS.
MexaHunueckue KonebaHma 1 BosHbI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

36

KoHTponbHan paboTa no Teme "3aKoHbl
coxpaHeHun. MexaHudyeckne KonebaHma
M BOAHbBI"

37

DneKkTpomMmarHMTHoe none.
DNeKTpoMarHuMTHble BoJiHbI. CBOMCTBA
3IeKTPOMArHUTHbIX BOJIH.

38

39

40

Ypok-koHbepeHuma "LLkana
3NEKTPOMarHUTHbIX BOJH.
Mcnonb3oBaHUe 31eKTPOMarHUTHbIX
BOJIH A/19 COTOBOM cBA3K".

Ypok-uccnegosaHue "M3yyeHne cBOICTB
3/1eKTPOMArHUTHbIX BOJIH C MOMOLLbIO
MobunbHoro TenepoHa".

PeweHue 3aga4 Ha onpegeneHune
YacCTOTbl U O/TNHbI 3HEKTpOMaI'HVITHOﬁ
BOJIHbI.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0c32

bubmuorexa [JOK
https://m.edsoo.ru/ffOb12fe
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41

42

JNeKTpPOMarH1THas npuMpoaa ceera.
CKropocTb cBeTa. BonHOBbIE CBOMCTBA
cBeTa.

NcToYHUKKM cBeTa. MpamonnHeinHoe
pacnpocTpaHeHue ceeTa. 3aTMeHuA
ConHua v JlyHbl. 3aKOH OTparkeHuA
cBeTa. 3epKana. PeweHune 3334 Ha
npMMeHeHne 3aKOHa OTpaXKeHuA ceeTa.

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MpenomneHune ceeTa. 3aKoH
npenomneHua ceeta.llonHoe
BHYTPEHHEE OTpaXKeHUe cBeTa.
Ncnonb3oBaHWe NONHOIO BHYTPEHHEro
OTPaXKeHUA B ONTUYECKUX CBETOBOAAX.

44

45

46

NabopaTtopHas paboTa "UccneposBaHue
3aBMCUMMOCTM Yrna NpesioMIeHuns
CBETOBOrO /lyya OT yrna nageHusa Ha
rpaHuue "Bo3ayx-cTtekno".

Ypok-KoHbepeHuua "Ucnonb3oBaHue
NOJIHOTO BHYTPEHHETO OTPaXKeHUA:

CBETOBOAbI, ONTUKOBOJ/IOKOHHAA cBAsb".

JInH3bl. ONTUYECKanA Cc1Aa NH3bI.
MocTpoeHune nsobparxkeHunii B INH3aX.
NabopaTtopHas paboTa "OnpeaenerHue
($OKYCHOro PaccToAHUA U ONTUYECKON
cunbl cobupatowen nMH3bI".

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec
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47

Ypok-koHbepeHuma "Ontuyeckme
NIMH30Bble Npubopbl".

bubmuorexa [JOK

https://m.edsoo.ru/ffOb197a

48

[na3 Kak onTuyeckaa cuctema.
3peHune.Ypok-KoHpepeHuus "dedeKTbl
3peHusa. Kak coxpaHuTb 3peHune".

bubmuorexa [JOK

https://m.edsoo.ru/ffOb21fe

49

50

51

52

53

PasnoxeHne 6enoro ceeta B CNEKTP.
OnbITbl HotoTOHA. ChoxeHune
CNeKTpabHbIX LBETOB. ucnepcus
cBeTa.

NabopaTtopHas paboTa "OnbITbl NO
pa3fioxeHuto 6eoro cBeTa B CNEKTP U
BOCNPUATUIO LiBETa NPegMeTOB NMpu UX
HabnlAeHUN Yepes LBETOBble
duabTpbl".

YpoK-npaKkTnKkym "Bo/iHOBble CBOICTBA
cBeTa: Aucnepcus, nHTepdepeHLma n

andparuma”.

OnbiTbl Pe3epdopaa v nnaHeTapHan
moaenb atoma. MNoctynatbl bopa.
Mogenb atoma bopa.

McnycKkaHue n nornolLeHme ceeta

aTomom. KBaHTbl. J/InHelyaTble CMeKTpbl.

Ypok-npakTukym "HabnwogeHme
CNEeKTPOB UcnyckaHus".

bu6mmorexa [IOK

https://m.edsoo.ru/ff0b23ca
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54

55

PagnoaktMBHOCTb U eé Bnabl. CTpoeHune
aTOMHoOro aapa. HyKnoHHaa moaens.
PagnoaKkTMBHble NpeBpaLLeHus.

M3oTonbl. PewweHne 3agay no teme:
"PagnoaKTuBHbIEe NpeBpaLeHns”.

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

56

Mepuog nonypacnaga

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

YpoK-KoHpepeHuus "PagmoakTmBHble
M3/Ily4eHunA B Npupoae, MeanumHe,
TexHuKe"

58

AloepHble peakuuun. 3aKoHbl COXpaHeHun
3apAa40BOro MU MaccoBOro Ynce.
JHeprua cBasn aToMHbIX Aaep. CBA3b
Maccbl U 3Hepruu. PelweHue 3aga4 no
Teme "ApepHble peakuun'.

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

59

60

61

62

PeaKuuu cMHTE3a M AeneHuns agep.
UcTouHnKM aHeprum ConHua m 3BE34,
YpoK-KoHbepeHumA "AnepHas
3HepreTuKa. [lencTBuA paanoakTUBHbIX
W3/ly4eHUI Ha XK1Bble OpPraHn3mbl".

MoAroToBKa K KOHTPObHOM paboTe no
Teme "DNeKTpoMarHuTHoe nosne.
JNEeKTPOMarHUTHble BOJIHbI. KBaHTOBbIE
AsneHua".

KoHTponbHas paboTa no teme
"SneKTpomarHuTHoe noe.
INeKTpOMarHuTHble BOJIHbI. KBaHTOBbIE
AsneHua".

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3658
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63

64

65

MNosTopeHune, o606LLEeHME.
NabopaTtopHblie paboTbl Mo Kypcy
"B3anmogemncreune ten".
MNoBTOpeHne, 0606LeHne. PelweHmne
pacYeTHbIX M KaYeCTBEHHbIX 3a4a4 Mo
Teme "Tennosble npoueccs!”, "KMN4
TennosbIx Asuratenen”.
MNoBTOpeHne, 0606LieHne. PeleHmne
pacyeTHbIX M KauecTBEHHbIX 3a4a4 no
Teme "KM/ anekTpoycTtaHoOBOK".

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3aea

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5¢c

66

MNosTopeHune, o606LLEeHME.
NabopaTopHble paboTbl MO Kypcy
"CBeToBble ABfeHUA".

67

68

MosTopeHue, 0606LWweHne. PaboTa ¢
TEeKCTaMM Mo Teme "3aKoHbl COXpaHeHUs
B mexaHuke", "KonebaHua 1 BosHbI".
Moagrotoska K Ol3.

MoBTOpeHune, 0606ueHne. PaboTa c
TeKkcTamun no Teme "CseToBble ABAeHMA",
"KBaHTOBaA u sgepHaa ¢mnsmka".
MoarotoBka K Ol3.

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb3f2c

27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KUIIACC

Koxa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro

00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 0011Iero 00pa3oBaHus
pe3yJabTara

1.1 HCIMOJIb30BATh U3YUYEHHBIE TOHATUS

12 pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapPaKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘I€CKOC SBJICHUC

pacrno3HaBaTh IpPOSBICHUE H3YUYEHHBIX (PU3MUECKHUX SBICHUNH B
13 OKpY’KalOIIeM MHUpE, B TOM 4Hcie GU3NUeCKUe SABJICHUS B IPUPOJE,
MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OMKCHIBATh M3yUEHHBIE CBOICTBa Tel M (pu3HUecKue sBICHUS,
WCIIONIB3YsT (PU3UYECKHE BEIMYUHBI, IMPU OIKMCAHUU IPABUIHHO
TPaKTOBaTh (DU3MUYECKUH CMBICI HCIOIB3YEMBIX BEIMYMUH, WX
1.4 0003HaUCHUS] U EOUHUIBI (PU3WYECKUX BEIMYHMH, HAXOJUTh
(GbopMyInbl, CBS3BIBAIOIINE JaHHYI (DU3MUYECKYI0 BEIHYHMHY C
JIPYTUMU BETUYMHAMU, CTPOUTH TPpaUKU N3YUEHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
15 HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alnucCbIiBaTb €0 MATEMATHYCCKOC

BBIPA)KCHHE

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHI U CBOWCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO
16 XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
' oObsicHeHHe W3 | — 2 JIOTMYeCKHWX IIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3UUECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YS 3aKOHBI U
17 dbopMynbl, cBsi3pIBatoNMEe (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHajM3a yCJIOBMS  3a/adyd  3aluChlBaTh  KpPAaTKOE  YCIOBHE,

MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (DOPMYJIBI U TPOBOJIUTH
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pacuéTel, HAXOAWUTH CIPABOYHBIC JaHHBIC, HEOOXOTUMBIC ISt
pelieHus  3a7ady, OIEHMBATh  PEATUCTHUYHOCTb  MOJYyYEHHOU

(hU3HUECKON BETUIMHBI

1.8

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOKHO PEUIUTh MPH TTOMOIIU
(u3MUeCKUX METOAOB, B ONHCAHUM MCCIEIOBAaHUS BBIIETAThH
MpoBepsieMoe  MpEeArnoyioxkeHue  (rumoresy),  pasiauyarb U
WHTEPIPETUPOBATh IOJYUYCHHBIH pe3ylbTaT, HAXOAUTh OIIUOKU B

XOJ¢ OIibITa, ACJaThb BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SIBICHUN WM
¢u3nueckux  CBOWCTB  Tel:  (OpMyIMpOBaTh  MpPOBEpsieMble
NPENOJIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/l ONBITa U (YOPMYIHPOBATH BHIBOIBI
BBINIOJIHATH MPSAMbIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOIOBBIX U

M (pOoBBIX MPUOOPOB, 3aAMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

MPOBOJIUTh MCCIIEOBAHUE 3aBHUCHMOCTH OJHOH  (PHU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSAMBIX HM3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHHH y4eOHOTO MCCIIEIOBaHHS, COOMPATh
YCTAHOBKY M BBIIOJHATh WU3MEPEHHUs, CIEAys MNPEITI0KEHHOMY
IaHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHONM 3aBHUCHUMOCTH
(U3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOIHIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HW3MCPCHHA q)mnqecxnx BCJIMYHH, CICOYys
HpeﬂHOX(eHHOﬁ HHCTPYKIHU: IIprU  BBIIIOJIHCHUHA I/I3MepeHI/II71
C06I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpHBIM 000PYyI0BAaHUEM

1.14

1.15

YKa3bIBaTb IPHUHIOUIIBI )ICP'ICTBI/ISI HpI/I60pOB N TCXHHUYCCKUX
YCTpOfICTB, XapaKTCPU30BaTh MPHUHIHUIILI HeﬁCTBHH HU3YUYCHHBIX
HpI/I60p0B N TCXHUYCCKUX YCTPOﬁCTB C IMOMOIIBIO HX OIIMCAaHU,
HUCIIOJIb3YSA 3HAHUA O CBOMCTBaxX (I)I/I3I/I‘{CCKI/IX SIBICHUM H

HeO6XOI[I/IMBIe (I)I/IBI/I‘{CCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

MPAKTUYECKOTO0  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAHWM B

MOBCETHEBHON KM3HU Uil oOecrieyeHus: O€30MacHOCTH  IpH
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oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3[0pOBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpPMaLUH B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS DPA3TUYHBIX MCTOYHHKOB
BBIJICIATh MH(POPMAIIHMIO, KOTOpAask SBISETCS HMPOTUBOPEYMBON WM

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBIINIOJIHEHUH yueOHBIX 3a/1aHui
HAyYHOMOMYJIAPHYIO  JIUTEpaTypy (PHU3UYECKOrOo  COJEp:KaHUs,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIageTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 WCTOYHWKOB WHGPOpMAUU (HU3HIECKOTO
COJICpKaHUsl, B TOM YHUCIIC ITyOJIMYHO JeNIaTh KPaTKUe COOOIIEHHSI O
pe3ysbTatax MPOCKTOB WM YYEOHBIX HCCICAOBAHUN, TIPU ITOM
IPaMOTHO HCIOJIb30BaTh U3yUCHHBIN MOHATHWHBIA ammapar Kypca

(U3HKH, CONPOBOKIATh BHICTYIIJIEHUE MPE3eHTaLueN

1.19

IpU  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB M  HCCIEI0BAaHUM
pacripenienath O0S3aHHOCTH B TIpyNne B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD IpyIIbL, BBICTPanBaTh KOMMYHHUKaTHBHOE

B3aHMOﬂeﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HUCITIOJIB30BaTh IMMOHATHA

1.2

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacnio3HaBaTb MPOABJICHUC H3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUIT B

OKpY’KaroIleM MHpE, B TOM uucie Gu3nYecKue SBJICHUsI B IPUPO/IE,
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MIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UYECCKUX SIBICHUI

14

1.5

ONKCHIBATh M3yUEHHBIE CBOICTBa Teld U (pu3HuUecKue sBICHUS,
UCTONB3Yyd (pU3MUYECKHe BETUYMHBI, NpPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUN  CMBICT  MCIOJNBb3YyEMbIX  BEJIUYHUH,
00O3HaYeHUsT ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GbopMyInbl, CBSI3BIBAIOLIME JAaHHYI (U3UUECKYI0 BEIUYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH Ipa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTepu3oBaTh CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa MW 3allUChIBATb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

1.7

1.8

OO0BSACHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3yYeHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

peuarh pacyéTHble 3a1auu B 2 — 3 EHUCTBHS, UCIIONB3Ys 3aKOHBI U
dbopmynbl, cBsA3bIBatONMEe (U3MUECKHE BEJIIMYMHBI: Ha OCHOBE
aHalM3a yCJIOBHUs 3aa4M 3allMChIBATh KPaTKOE YCIIOBUE, BBISABIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3a]adyd, BbIOMpPATh 3aKOHBI U
(dhopMynbl, He0OXOIUMBIE AJis €€ pelieHus, MPOBOAUTh PAcUEThl U
CpaBHUBATH IIOJYyYEHHOE 3HAYeHUE (PU3MUECKOM BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIIB3ysd OINMCAaHUEC HCCICIOBAHUA,
BBLACIATH HIPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAaKa IMpoOBEACHHUA UCCIICIOBAHUA, ACJIATh BHIBO/IbI

1.9

1.10

MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WU
¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaThb  MpOBEpSEMBbIE
MPENINOJNIOKEeHNs, COOUpaTh YCTaHOBKY M3  MPEIJIOKEHHOTO

O60py,[[OBaHI/I}I, OIIMChIBATH XOJ OIIbITa 1 (I)OpMyJ'IHpOBaTL BBIBObI

BBIIIOJIHATE MNPAMBIC HU3MEPCHHA C HCIIOJIB30BAHHEM aHaJIOI'OBBIX

npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
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pe3ynbTaTthl M3MEpEeHul ¢ ydu€ToM 3aJaHHOW  aOCONIOTHOU

MOTPEIIHOCTH

1.11

MPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3HuecKoit
BEJIMYHUHBI OT JAPYroil C HCHOJB30BAHUEM IMPSAMBIX H3MEPEHUM:
IUIAaHUPOBATh HUCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH
U3MEpEHUs, Cleaysd MPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl NOJYUYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl U TpadUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

1.14

MPOBOJANTh  KOCBEHHBIC HW3MEpPEHHS  (PU3UYECKHX  BEIUYUH:
IUIAaHUPOBATh ~ WM3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEays MPEIJI0KEHHOW HWHCTPYKUHUH, W BBIUYUCIATH

3HAa4YCHUC BCIINYHNHBI

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000pYyI0BAHUEM

XapaKTepu30BaTh IMPUHLUIBI ACUCTBUS M3YUYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUH U HEO0OXOAMMBIE

¢busnvecKkre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOfICTBa 1 UBMCPUTCIILHBIC
HpI/I60pH 1o CXEeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABJISIThE CXCMbI
QJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W HapaJlJICIbHBIM
COCAUHCHHUEM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKUX LIEeTIEH

1.16

1.17

1.18

MPUBOJUTL TpUMEpbl (HaXOoAWTh HH(GOPMALMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuIg oOecriedeHuss Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpuOopaMM U TEXHHYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3JI0pOBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpYKarolIei cpeje

OCYIIECTBIIATh MOUCK HMH(pOpMAIMK (PU3HUECKOrO COAEpKaHHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOJTHUTEBHBIX HMCTOYHUKOB BBIJENATH HMH(POPMALUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘{HBOﬁ WU MOXET OBbITh HCI[OCTOBCpHOﬁ

UCIOJb30BAaTh TMPHU BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUl HAy4YHO-

MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COMAEP KaHUs, CIPaBOUYHbBIE

Marepuaisl, pecypcbl cetd MHTepHeTr; BiageTts npUEMaMU
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KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co31aBaTh COOCTBEHHBIC MMHUCBMEHHbIE M  KpAaTKUE YCTHBIC
cooOmeHus, 0000mas HHHOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(bHU3MYECKOTrO COJCPIKAHUS, B TOM YHCIIC MYyOJIMYHO MPEICTABIATH
pe3ybTaThl IPOSKTHOMN WIIA HCCIICI0BATEIbCKOM JCITEIBHOCTH, TIPH
3TOM TIPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATHUHBIN ammapar

Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

11

MIPU BBITIOJTHEHUH YYEOHBIX TPOCKTOB U UCCIIEAOBAHUHN (PH3UUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMHM 33Ja4aMM, CIEIWTHh 3a BBIIOJIHEHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBATh  €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJIQJ] B JEATEIBHOCTb TPYIIbl, BBICTPaUBaTh
KOMMYHHMKAaTUBHOE  B3aMMOJCHCTBHE, INPOSABIAA  T'OTOBHOCTH

paspemath KOHQIHKTHI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

13

pasiinvdaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bI/I3I/I‘leCKOC SABJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KarolleM MHpe, B TOM uucie GU3NYeCcKue SBJIEHUsI B IPUPO/IE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILLIECTBEHHbIE CBOMCTBA (MpU3HAKHN) PU3NUECKUX SIBICHUIN

14

OMMCHIBATh M3yUEHHBIE CBOMICTBa Teld M (puU3MUecKue sBIEHUS,
UCTONB3Yyd (pU3NUYecKre BETUYMHBI, NPU ONHMCAHUHM TNPABUILHO
TpakTOBaTh  (PU3MYECKUNH  CMBICT  HCIOJIB3YEMbIX  BEJIMYHUH,
00O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOIIME JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BETMUYMHAMM, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETHMYHUH
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1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl M3y4YEHHbIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa H 3alKCHIBaTh €ro MaTeMaTHYeCKOe

BBIPpAXXCHUC

OOBSICHATH (PU3NYECKHE MTPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa:
BBISIBJISATH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3
2 — 3 JOTMYECKHX IIaroB ¢ MOMOIIbI0 2 — 3 U3y4eHHBIX CBOHCTBA

(bl/ISI/ILIeCKI/IX SIBJIGHI/Iﬁ, (I)I/ISI/I‘ICCKI/IX 3aKOHA UJIKM 3aKOHOMEPHOCTHU

pemiate pacué€rHble 3aAauu (omuparouiyecss Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONB3ys] 3aKOHBI U (OPMYJIBI, CBS3BIBAIOLINE
¢u3nuecKkue BENMYUHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/adyd
3alUChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEIOCTAIOUIUE WIIU
M30BITOYHBIE IaHHBIE, BRIOUPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUISL PEIICHUS, MPOBOAUTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

TIOJIYUCHHOT'O 3HAUCHUSA (1)H3HHGCKOﬁ BCIINYHNHBI

pacrio3HaBaTh IMpOOJEMbl, KOTOPbIE MOXHO DPEUIMTh IPU MOMOLIU
(U3HUECKUX METOJIOB, UCIIOJIB3Ysl ONIMCAHUE UCCIIEIOBAHMSL, BBIICIIATD
IIPOBEPSIEMOE TMPEATIONOKEHHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJIEHUS MCCICIOBaHMs, [EJIaTh BBbIBOJAbI, HHTEPIPETUPOBATH

pe3ysbTaThl HAOIIOJCHUIA U OTTBITOB

1.9

1.10

MPOBOJIUTH OTBITHl 10 HAONIONCHHUIO (DU3MYECKHUX SIBICHUH WIH
(bU3NYECKUX CBOWCTB TeJl: CAMOCTOATENBHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOrO0 Habopa 000py10BaHMsl, OMUCHIBATH XOJ| OIBITA U €ro

pe3yabTaThl, (OPMYIUPOBATH BBIBOIBI

MPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHI0 NPSMBIX H3MEpPEHU,
ompeneNsis cpeaHee 3HAYCHUE HU3MEepsieMoil BenuuuHBI ((hOoKycHOE
paccTosiHHe coOuparoleil JIMH3bI), 000CHOBBIBATH BHIOOP Croco6a

M3MepeHus (M3MepUTEeIbHOro mpudopa)

1.11

MIPOBOJUTH HCCIIEJOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
HCIIOJIb30BAHNUEM IIPSIMBIX U3MEPEHUI: IIJITaHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PEe3yIbTaThl
MOJyYEHHOH 3aBHCHMOCTH (U3UYECKUX BEIMYUH B BUIE TaOIUIH

rpaduKoB, JeNaTh BBIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHUS

1.12

IpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)H3qucxnx BCINYHUH:

IUIAaHUPOBaTh ~ WM3MEpEHHus,  codupaTh  SKCIEPUMEHTAIBHYIO
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1.13

YCTaHOBKY M BBINOJHATh HM3MEPEHUS, CIEAyS MPEII0KEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYECHUE BEJIWYMHBI U AaHAIU3UPOBATH
MOJyYEHHBbIE pE3yJIbTaThl € Y4YETOM 3aJaHHOM NOTPEIIHOCTH

HU3MEpEHUIT

CO6J'II-OI[aTB ImpaBujia TCEXHUKHU 0e30macHOCTH Ipu pa60Te C

n1abopaTopHbIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

pa3nuyaTth OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3NYECKUX MOJETICH:
MaTepuajlbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HUCTOYHMK CBETa, JIy4, TOHKas JIMH3a, IUJIaHEeTapHas MOJENb aToMa,

HYKJIOHHas MOACJIb aTOMHOI'O sAApa

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM HA UX OINHUCAHUS, UCIOJIb3Ys
3HaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUA W HEOOXOAMMEIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

HCIOJIb30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKHM M3yUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTEIBHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUHN Yy4eOHO-IPAKTUYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIs IOCTPOEHUS N300paKEHUH B INIOCKOM
3epKaie ¥ coouparoleit TuH3e

IPUBOANTH TpUMEpHl (HAXOOUTh HHGPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  HCIOJIb30BaHMUS ~ (U3MYECKUX  3HAaHUM B
MOBCETHEBHOM KM3HM Uil obOecrieyeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpubopaMd UM TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHMs 3I0pOBbsS U COOJIOZACHHUS HOPM 3KOJOIMUYECKOTO

MOBEICHUS B OKPY’KAIOLIEH cpee

1.18

OCYIIECTBIISITh MOUCK HMH(OpMaMM (U3NYECKOTO COJEp’KaHUS B
cetu VIHTepHET, CaMOCTOATENBHO (HOPMYIIUPYs TOUCKOBBIN 3ampoc,
HaXxOJUTh IyTH OMNpEAENeHUs JIOCTOBEPHOCTH  IOITYYEHHOMH
nH(pOpMAIM Ha OCHOBE MMEIOIIMXCS 3HAHUM M JOMOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPU BBHIMOJHEHUM YYEOHBIX 3aJaHUA HAy4YHO-
MOTYJIAPHYIO JINTEPATypy (PU3HUECKOro COJepiKaHus, CIIPaBOYHbIE
MaTepuainbl, pecypchl ceTh MHTepHeT; BiaaeTb NpuéMamu

KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMAaLIUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO
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1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBE WH(GOpMallUU M3 HECKOJBKMX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMYHO TPEJICTABISITh PE3YIbTATHI IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NI€ATENIbHOCTH, IPU  3TOM  TI'PaMOTHO
KCMOJIb30BAaTh HM3YYEHHbIM TNOHATUMHBIN anmapar H3y4aeMoro
pasnena (U3MKU M COMPOBOXKIATh BHICTYIUICHHE IMpE3CHTaluel ¢

y4€TOM 0COOECHHOCTEH ay TMTOPHU CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHUH YYEOHBIX TPOCKTOB U UCCIIEAOBAHUHI (PH3UUECKUX
IIPOLIECCOB pacIpesesIATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBAThH €ro, aJeKBAaTHO OLEHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIbHOCTb TPYIIbl, BBICTPaUBaTh
KOMMYHHMKAaTUBHOE  B3aMMOJCHCTBHE, NPOSABIAA  T'OTOBHOCTH

pa3pemath KOHQIHKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@uszuka — Hayka O NpUpOAE. SIBIEHUS NPUPOIBIL.
Dusnyeckue SABICHMS: MEXaHUYECKUE, TEILIOBBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

1.3

duznyeckne BenuuuHbL. M3MmepeHue (u3HUECKUX
BenuuuH. @Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHay‘lHBIﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOI'O BOITPOCA, BBIIBUKCHHUEC I'MIIOTC3,
OKCIICPUMCHT II0O IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0IF0IaEMOTO SIBJICHUS

1.4

Onucanue GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

1.5

[TpakTiueckue pabOThI:

H#HH#Par###113MepeHne paccTosHUI.
#HH##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MaJlbIX Tell.
###Par#Ht#13smepenne TemmepaTypsl MPU  TTOMOIIU

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

2.3

#HH#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHCKPETHOE
CTPOEHHE BEILIECTBA

#HH##Par### /[ Biwokenne  dvactun  BemiecTBa.  CBs3b
CKOPOCTH JBID)KEHHS 4YacTHIl C TEMIIepaTypou.
BpoyHoBckoe nBmxenue, 1uddy3us

B3aumojeiicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUE

24

###Par### Arperatuoie COCTOSTHUS BEIECTBA:

CTpOEHHE rasos, JKUJIKOCTEN " TBEPIBIX
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2.5

2.6

(KpucTa/TMYecKnXx)  Tel.  B3auMocBsI3b  MEXIY
CBOMCTBaMU BCIIICCTB B Ppa3HbIX arperaTHbIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
Oco0eHHOCTH arperaTHbiX COCTOSIHUM BOJBI

[TpakTuueckue paboThI:

#HH#Par###01enka 1uaMeTpa aroMa METOJIOM PsOB (C
ucronb3oBanueM pororpadmii).

#HHHPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO
pacuIMpeHusi ra3oB.

#HHAPar###0nbITel 10 OOHAPY)KEHUIO JEUCTBUS CHUJI

MOJICKYJISIPDHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

. Mexanuueckoe JBUKCHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIKCHUE
###Par#Ht#Cropocts.  Cpennsii  CKOpOCTb  TIpH
3.2 HEPaBHOMEPHOM JBM)KEHHUU. Pacuér myTu u BpeMeHu
JIBUKCHUS
SIBnenue uHepuuu. 3aKoH MHepuuu. B3aumopeiicteue
3.3 TeN KaK MPUIMHA H3MEHEHHSI CKOPOCTH JIBIDKESHUS TEll.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par#Ht# lnotHocTh BemiecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B IMHUIIC 00BhEMA BEIIeCTBA
3.5 Cuna kak XxapakTepUCTHKa B3aMOAECUCTBUS TE
35 Cuna ynpyrocta u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIIbIO JMHAMOMETpPA
37 ###Par###Asnenue taroreHus u cuna Tsokectu. Cua
' TSDKECTH Ha JAPYTUX MiaHeTax. Bec Tena. HeBecoMocTh
28 Cuna Tpenus. TpeHue CKONBXKEHUS M TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
39 #H##Par###Cnoxenre cuj, HANpaBICHHBIX IO OJIHOMN
' npsMoii. PaBHoelcTBy0Iast CUIT
[TpakTudeckue paboThI:
OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBFDKEHUS
3.10 (mapuka B KUJKOCTH, MOJIEIH BJIEKTPUUYECKOIrO

aBTOMOOWIE W Tak ganee). OmpeneneHue cpeaHeit

CKOPOCTH CKOJIbKEHHMS OpycKa WIM IIapuKka 10
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HAaKJIOHHOM IIOCKOCTH. OmpenesieHre IUIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIE
3aBUCUMOCTH pacTshKeHUs (nedopmalriuu) npy>KUHbI OT
MPUWIOKEHHON cuibl. OMNBITH, JIEMOHCTPUPYIOIIUE
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT Beca Tejla 1

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH

@u3nyecKue ABJICHUS B IPUPOJIE: IIPUMEPHI ABUKEHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMH B )KUBOI ¥ HEXXHBOH MIPUPOJIE,
JeWCTBHE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

JaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUS
JaBnenne raza. 3aBUCHUMOCTb JaBICHHUA Ta3za OT
00bEMa, TeMIepaTypbl

Hepenaqa JaBJICHUA TBépI[BIMI/I TCI1aMU, XUAKOCTAMH U

razami. 3akoH Ilackais. IITHeBMaTHYEeCKHE MAIIIMHEI

4.4

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJIy6I/IHI)I.
I'mppocraTnyeckuit rapaaokc. Coobmaromuecs

cocynsl. ['uapaBinnueckre MeXaHU3MbI

4.5

AtMochepa 3emsin ©  aTMOCpEpHOE JIaBIICHUE.
[TpuymrHBI CyIIECTBOBAHUS BO3IYIIHOM 00OJIOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJIEHUs] OT BBICOTHI HaJ YPOBHEM

Mopst

4.6

N3mepenne armocheprnoro nasnenus. [Ipubopsr s

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHHUA

4.7

[elicTBHe KMAKOCTH W ra3a Ha IOTPY>KEHHOE B HHX
Teno. BrelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TOTPY)KEHHOW B IKHAKOCTh 4YacTH TeJja.
OrnpezenieHrie BHITAIKUBAIONICH CUIIBI, JAEUCTBYIOIIEH

Ha TeJo, MOrpy:k€HHOe B JKUAKOCThb. I[IpoBepka
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HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, NEHCTBYIOIIEH
Ha TCIO B KHAKOCTH, OT MACChI TCJia. OHBITI:I,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CHJIBI, ICUCTBYIOILIEH Ha TEJO B XKHUJIKOCTH, OT 00BEMaA
MOTPY>KEHHOM B JKMIKOCTh YaCTH Te€Ja U OT MUIOTHOCTH
’kuakoctd.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYUpPOBAHUE JIOJKK W  OmIpeaereHue  e€

rpy30I0ABEMHOCTH

duzngeckue SIBJICHUA B pupoac: BIIUSHUC

4.10 atMOoC(hEepHOTO JIaBJICHWsI Ha JKHUBOH OpraHM3M,
TUTABaHKE PBIO
TexHUUECKHE YCTpPOWCTBA: COOOMIAIONINECS COCY/IbI,
411 YCTPOMCTBO BOJOINPOBOJA, THIPABIUYECKUN Ipecc,

MaHOMETp, 0apoMeTp, BHICOTOMED, IOPIIHEBON HAcCoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

51 Mexanndeckas pabora
5.2 MexaHnnueckasi MOLIHOCTb
£ 3 [IpocTeie MexaHW3MBI: pblyar, OJOK, HaKJIOHHAas
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY
«3onmoroe  mpaBwio»  MexaHMkH. KoapduuneHt
9.5 MOJIE3HOTO  JedcTBUsA ~ MexaHu3MmoB.  IIpocTsie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
£ g [Tonnass MexaHnyeckasi Heprusi. 3aKOH U3MEHEHUS U
' COXPaHEHUs MEXaHUYECKON YHEPTUH
[TpakTHyeckue paboOTHI:
###Par#H#O0npenenenne paboThl CWIIBI TPEHUS MpU
5 g PaBHOMEpPHOM JIBI)KEHHUHU Te€ja IO TOPU30HTAIbHOU
' noBepxHocTU. MccnenoBanue ycinoBUM paBHOBECHUS
peiuara. Msmepenne KIIJ[ HakIOHHONW TIUIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTUH
510 duznueckue SBICHUS B MPUPOJAE: pblUard B TEINE

YCJIOBCKAa

74



TexHuueckue yCTpOMCTBa: pbluar, MOABWKHBIA U

511 HEMOJIBIKHBIN OJIOKU, HAKIIOHHAS TNIOCKOCTh, TPOCTHIS
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 3J1eMeHTHI COIePKAHMS
pasaena 3JIeMeHTa
TETUIOBBIE ABJIEHUSA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KHHETHYECKOM
6.1 TEOpUU CTPOSHUsS BemiecTBa. Macca W pa3Mmepbl
' MoJsieKys1.  OmBITBI, TMOATBEPXKIAIOIINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUU
Mopnenu  TBEPAOrO, IKUAKOTO U Ta3000pa3HOTo
6.2 cocTosiHMH BeniecTBa. Kpucrammmaeckue u amopQHbIe
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEHN U TBEPIBIX TEI
6.3 HA OCHOBE TMOJOXEHUH MOJIEKYIIPHOKHHETHUECKON
Teopuu
6.4 CmauuBaHue U KanWUISPHBIE SIBICHUS
5 6.5 TennoBoe pacupeHue U CKaTHe
6.6 Temneparypa. CBs3b TeMIeEpaTypbl €O CKOpPOCTHIO
' TEIJIOBOTO JBM)KCHUS YaCTHII
BHyTpeHHsass ~ sHeprusi. Croco0Osl  M3MEHEeHUs
6.7 BHYTpPEHHEH SHEPrUH: TeIuIonepeaadya U COBEpIICHUE
paboThI
68 Buner TEIUIONEPeIaun: TEIUIONPOBOAHOCT,
' KOHBEKIIHS, U3TydeHUE
KonnuectBo  TermoTel. YaenbHas — TEIIOEMKOCTh
6.9
BeIeCTBA
TemiooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBieHne ©  OTBEpPACBAHHE  KPHUCTAJUIMUECKUX
. BEIECTB. Y AeNbHas TETUIOTA IJIABICHUS
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[TapooOpa3oBanne ©  KoHAeHcaius. VcmapeHue.

Kunenne. VYnenpHas temnora mapooOpa3oBaHUS.

o1z 3aBUCHMOCTh TEMIIEPATYPhI KUTICHUSI OT aTMOC(EPHOTO
JTABJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOTUIMBA. Y IeJIbHas TEIJI0Ta CTOPaHUS
[Ipunnuner  pabotel  TerioBblx apurarened  KITJI
6.15 TEIUIOBOTO JBUTaTeNsl. TerioBble ABUTaTeNH U 3alllnuTa
OKPYXaIOIIEH Cpeabl
3aKOH COXpaHEHHS ¥ TMPEBpallleHUusT HHEPruu B
6.16
TEITIOBBIX ITPOIIeccax
[TpakTuueckue paboThI:
#HAHPar#H#0OnbITl 10 OOHAPYXKEHUIO JEUCTBUS CUI
MOJIEKYJIIPHOTO TIPUTSKEHUSI.
#HA#H#Par#H###0nbITBl 110 BBIPAILIMBAHUIO  KPUCTAJIIOB
MOBapEHHO COM W caxapa.
#HHPar###ONBITEL 0 HAOMIOAEHUIO  TEILIOBOIO
pacIIMpEeHUsI Ta30B, KUIKOCTEH U TBEPABIX TEll.
###Par##0OnpeneneHne qaBieHus Bo3ayxa B OauioHe
HITPUIIA.
HAHPar###ONbITE, EMOHCTPUPYIOLINE 3aBUCHUMOCTh
JaBJIEHUs BO3JlyXa OT €ro o0bEMa M HarpeBaHUs WIH
6.17 OXJIAXKICHHUSI.
#e#HPar###1 IpoBepka TUIIOTE3bI JIMHEWHOHN

3aBUCHUMOCTH  JJIUHBI  CTONOHWKA  JKMIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIlepaTyphI.
###Par##Habmonenne  U3MEHEHUs]  BHYTpEHHeEH
SHEpPrUM Tella B pe3ylibTaTe TeIUIonepeaadyn u padoThl
BHEILIHUX CHII.

###Par###IccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
###HPar##OnpeneneHme KOJINYECTBA TEIUIOTHI,
MOJTy9eHHOTO BOJON TpH TEIJIOOOMEHE C HArpeThIM

MCTAJNIMYCCKUM HUIMHIPOM.
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#H##Par###Onpeneneaue  yIeabHONM — TEIUIOEMKOCTH
BEIIECTBA.

#H#Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#H##Par###OnpeneneHue OTHOCUTEIBLHON BIAXHOCTH
BO3/IyXa.

#H#Par###Onpenenenne yAeIbHOU TEIIOTHI

IJIaBJICHUA JIbAA.

6.18

6.19

dusnueckue SBICHUS B TMPUPOJIE: TMOBEPXHOCTHOE
HATsDKEHUE W KaNWUIApHBIE SIBJICHUS B MIPUPOJE,
KPHUCTAILJIBI B IpUpO/IE, n3nydeHue ColHia, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KaNWUIAPBI, IPUMEPHI
UCIIOJI30BaHUs KPUCTAIIOB, )KUIKOCTHBIA TEPMOMETD,
JATYMK TEMIIEPaTypsl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TMTPOMETpBI, IICUXPOMETp, MapoBasi TypOUHA,

ABUTATC]Ib BHYTPECHHET'O Cr'OPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 371eKTpUUECKUX 3apsa10B
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBUCHMOCTB CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEXKIY TeJIaMu)
DJEKTPUUYECKOE moJie. HarmpsxénnocTs

7.3 anekTpuyeckoro moas. IlpuHnmn — cyneprno3unuu
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN

7.4 anektpudeckuil 3apsia. Ctpoenue atoma. [IpoBoaHukM
U TUDJICKTPUKHI

7.5 3aKOH COXpaHEHHS JIEKTPUUYECKOTro 3apsiia

- ONEeKTpUYEeCKM  TOK. YCIOBUS  CYyIIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. ICTOYHMKHN OCTOSIHHOTO TOKa

JencTBus 3JIEKTPUYECKOTO TOKa (TemioBoe,

7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U rasax

77



Onektpuyeckas 1enb. Cuia ToKa. DJIEKTPHUYECKOE

7.8
HaIpsKEHUE
29 ComnpoTuBieHue IIPOBOJIHUKA. VY nenbHOE
CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1 y4acTKa 1eru
[locnenoBarenbHOE U MapajlieIbHOE COCIUHECHHE
7.11
IIPOBOJIHUKOB
PaGota u MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Joxoyinst — Jlenna
3 DNEKTPUYECKHE NN U MOTPEOUTETN SICKTPHUUSCKOM
7.1
sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrosiHHBIE MarHuThl. B3anuMoIeiCTBHUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro
7.15
3HAUYEHUE VIS )KU3HU Ha 3emIie
6 OnbiT Opcrena. MarHuTHOE IOJIE  3JIEKTPUUYECKOTO
7.1
Toka. [[puMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE
JleficTBe MAarHUTHOTO MOJISI HA MPOBOJAHHUK C TOKOM.
DIIeKTPOABUTATENH TOCTOSTHHOTO TOKa. M croap30Banme
7.7
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIoOpTe
Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON
7.18
nHaykuun. [Ipasuno Jlenna
DIIeKTpOTreHepaTop. Crioco0mr MOy YEHUS
7.19 ANEKTPUYECKOM  DHEPruU.  ODJEKTPOCTAHIIMU  HA
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTiueckue paboThI:
OnBITHI IO HAOJTIOICHUTO JIEKTPU3AIIAN TEJT UHTYKITHEH
Y TIPU COMPUKOCHOBEHUH.
7.20 WccnenoBanue ACHCTBUSA SIEKTPUYECKOrO TMOJS Ha

MMPOBOAHUKHU U JUDJICKTPUKH.
COopka W mpoBepka padOTHl AICKTPUYECKOW IIETH

IIOCTOSHHOI'O TOKA.
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H3mepeHnue u peryJiupoBaHHUe CUIIbI TOKA.

N3mepenne u peryaupoBaHue HaPsHKEHUS.
HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO
4yepe3 pe3UCTOp, OT COMNPOTUBIEHHUS pe3ucTopa u
HAIPSDKEHUS Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTHUBJICHUSI MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAAN [TONePEYHOro CEUeHUs U MaTepuana.
[IpoBepka mpaBWiia CIOXKEHHUS HANpsOHKEHUH TMpU
IIOCJIEI0BATEIbHOM COEAMHEHUU [IByX PpE3UCTOPOB.
[IpoBepka npaBuiia JjIsi CUJIbI TOKA MPHU MapajieIbHOM
coenquHEHUU pesuctopoB. OmnpeneneHue pabOTHI
AIIEKTPUYECKOTO TOKa, HUAYLIEr0 Yepe3 pe3UucTop.
OnpeneneHue MOUIHOCTU — 3JEKTPUUECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. UccnenoBanue
3aBHCHMOCTH CUJIbI TOKQ, UAYLIETO Yepe3 JaMIOUKYy, OT
HanpsokeHus Ha Heil. Onpenenenue KII/] narpeBatens.
Uccnenosanue MarHuTHOTO B3aUMOJICHCTBUS
MMOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO TOJIS
MOCTOSSHHBIX MAarHUTOB TPU UX OOBEAUHEHUU U
paznenenun. MccnenoBanue 1eUCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OMBITHI,
JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJTBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKAa M HaNpaBJIEHHs TOKa B Karywke. M3ydeHue
JIEUCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
KonctpyupoBanmue " H3yueHue paboThl
BIEKTPOJABUTATESA. N3mepenne KII
ANEKTPOJIBUTAaTEeNbHONM  yCTaHOBKU.  ONbBITBI 1O
HCCIIE0BAHUIO SIBJIICHUS 3JIEKTPOMAarHUTHON
WHIYKIAWA: WCCIEAOBAaHUE W3MEHCHUM 3HAYCHUSI W

HaIlpaBJICHHUA HHAYKIIHOHHOT'O TOKa

7.21

dusnyeckue SBICHUS B MPUPOAE: DIEKTPUUECKHE
ABIIGHUSI B aTrMocdepe, DIIEKTPUYECTBO  KHUBBIX

OpPraHW3MOB, MATHUTHOE TOJIe 3eMIIH, Apeii( MOI0COoB,
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POJIb MarHuTHOI'O ITOJIA AJIA )KM3HU Ha 3GMJ'I€, IMOJIAPHOC

CHUAHUC

TexHHUYeCKHE yCTpOMCTBA: 3JIEKTPOCKON, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUIECKOU dJHEPIUH,

AIIEKTPOOCBETUTENBHBIE TMPUOOPHI, HAarpeBaTebHbIC

r.2z AIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUICCKHE
IPEJOXPAaHUTENH, IEKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa, TeHEPATOp MOCTOSHHOTO TOKA
9 KVIACC
Kon Kon
[IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena 3JIEMEHTa
MEXAHWYECKMUE ABJIEHUA
81 Mexanuueckoe JBWKeHHE. MaTepualibHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKECHHE
##Par#HtHepaBHOMepHOE IPSIMOJIMHEHHOE
8.4 nBuxkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella Mpu
HEpaBHOMEPHOM JIBUKEHUU
VYckopenue.  PaBHOYCKOpEHHOE  NPAMOJIMHEHHOE
85 JBIKEHUE
8 8.6 #H#HPar###CeooonHoe maneHne. OnbITel [ anunes
###Par###PaBHOMEpHOE ITBIKEHHUE IO OKPYKHOCTH.
8.7 [Tepuon u yactota obpamienus. Jlunelinas u yriosas
ckopoctu. lleHTpocTpeMHuTEeTbHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HeroToHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpernii 3akoH HeroTona
8.11 H#H#Par###] [puHUMI Cyneprio3UIIMU CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#AHPar###Cuna TpeHus: Cuila TPEHUS CKOJIbKEHUS,
813 CHJIa TPEHMSI ITOKOs, APYTHe BUIbI TPECHUS
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#H##Par###Cuna TSDKECTH M 3aKOH  BCEMHPHOTO

5.4 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaICHUS
815 IBmwxenne mmaner Bokpyr Comnna.  Ilepsas
' KOCMHUYecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku
PaBHOBecme MarepuanbHOH TOYKH. AOCOJIOTHO
8.16 )
TBEPIOE TEIO
817 #HH##Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIIEHHOM
' ocblo BpaieHus. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmmynse Tena. U3menenue ummynbca. IMmyibe cuib
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 #iHPar###PeakTHBHOE IBIKCHUE
8.21 MexaHnndeckasi paboTa ¥ MOITHOCTh
8.9 PabGora cun Tsaxect, ymnpyroctd, TpeHus. CBs3b
' SHEpPruu U paboThI
893 [loreHuuanbHas SHEpPrUs Tela, MOJHATOTO HaJ
' MIOBEPXHOCTBIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUA CXKATOM MPY>KUHBI
825 ###Par#Ht#Kunetnueckas  sHeprus. Teopema o
' KMHETUYECKON SJHEPrUu
8.26 #H#HPar###3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
[TpakTiueckue paboThI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBWKCHUS [IapUKa MO HAKIOHHOM IUIOCKOCTH.
OnpezneneHye yCKOpeHUs Tesla IPpU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JIBMKCHWH 03  HadalbHOU
CKOpOCTH.
8.27

[IpoBepka THITOTE3BI: €CIIH TIPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HA4YadbHOW CKOPOCTU ITYTH OTHOCSITCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJMTHAKOBBI.

HCCHC}IOB&HI/IC 3aBUCUMOCTHN CHUJIbI TPECHUA
CKOJIB’)KCHHUA OT CHJIBI HOPMAJIBHOTO  JTaBJICHUA.
Onpenenenne kodpumeHTa TPEHHUS CKOJIBXKCHUS.

Onpenenenne XECTKOCTH MNpyKUHBL. OrnpenencHue
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8.28

8.29

paboThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBHKEHUU
TeJa Mo TOPU3OHTAILHOM oBepXHOCTU. Onpesenenne
paboThl CHJIBI YOPYTOCTH IMpH MOABEME Tpy3a C
WCIIOJIb30BAHUEM HEMOJIBJKHOTO M TOJIBUIKHOTO

OJI0KOB

dusndecKkue SIBICHUS B IPUPOJIC: MPUIMBBI U OTIUBBI,
nBrkeHne TuianeT CONHEYHON CHUCTEMBI, pEaKTHBHOE
JIBUYKCHHE KUBBIX OPraHU3MOB

TexHuyeckue yCTpOMCTBAa: CHUAOMETp, JATYUKHU

I10JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenpHoe JBH>KEHUE. OcHOBHBIE
9.1 XapaKTEePUCTHUKA  KOJICOAHWM: TIEPHOJ, YacToTa,
aMILIUTY 1
Marematuueckuii M OPYKUHHBIA  MasiTHUKH.
9.2 [IpeBpamenrie  »HepruM  OpU  KoJeOATEIHHOM
JBUKEHUU
0.3 3aryxarwomue konebanus. BeiHy)AeHHbIE KojeOaHus.
' Pe3onanc
Mexanudeckue BoJHBL. (CBOWCTBa MEXaHUYECKHX
BoiH. IIpomonbHble M momnepeyHble BOJHBL. JlMHA
94 BOJIHBI U CKOpOCTb €€  pacnpoCTpaHEHHUS.
MexaHnueckue BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHBI
9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 WHudpa3Byk u yapTpa3ByK
[TpakTudeckue paboTHI:
Omnpenenenne 4YacTOThl W TepuUoja  KOJIeOaHUM
MaTEeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4YacTOThl W TepuUoja  KOJIeOaHUM
07 MPYKUHHOTO MAasITHUKA

UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJICOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TepHOJaa KOJICOAHUM
IIPY’)KMHHOI'O0 MasTHUKAa OT Macchl rpysa. IIposepka

HE3aBUCHMOCTH  TepHoja  KOJIeOaHWH  Tpy3a,
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MOJBEIIEHHOI0 K HUTH, OT Macchl rpy3a 1 kKECTKOCTH
npyXuHel. V3MepeHune  ycKopeHuss CBOOOJIHOTO
najieHust
dusnueckue sSBICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPICEHHE, CEHCMUUYECKHE BOJIHBI,
I[lyHaMH, 9XO0
9.9 TexHuueckue yCTpoMCTBa: 3XOJOT, MCIIOJIb30BaHUE
' yIIBTPa3ByKa B ObITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DIEeKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DneKTpoMarHuTHas mpupoaa csera. CKOpOCTh CBETa.
' BounHoBbIe cBOMCTBaA cBeTa
10 [TpakTnyeckue paboOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOUIIBHOTO TesedoHa
dusnueckue SBIEHUS B MpUpPOJE: OHOIOTHYECKOe
10.5 JNeiCTBHE  BHJIKMMOTO,  YJIbTpadUOIETOBOTO U
PEHTI'€HOBCKOT'O U3ITyYeHUH
106 TexHuueckue yCcTpoicTBa: UCIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MicTounuku ceera
11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHUE CBETa
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaKEHHsI CBETa
11 114 [Ipenomnenne cBera. 3aKOH NPEJIOMIICHHUS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 JInnza. Xop yden B JIMH3E
116 Ontrueckas cucrema ¢oroarmapara, MUKPOCKONa U
' TEJIECKOIIa
117 I'ma3 kak onruauyeckas cucrema. bnM3opykocTs Hu
' JAJIbHO30PKOCTh
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11.8

Paznoxenue 6enoro ceera B criekTp. OnbiThl HproTOHA.

CrnoxxeHue CIICKTPAJIbHBIX IBETOB. I[chepcml CB€Ta

11.9

11.10

11.11

[TpakTuyeckue paboOTHI:

#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTpa’KEHHsI CBETOBOTO JIy4ya OT yIJjla MajeHHUs.
#HH##Par###l3ydeHne XapakTEPUCTHK H300paKECHHS
IpeaMeTa B INIOCKOM 3epKaje.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jiyya OT yrja MaJeHUs Ha
IpaHUIE «BO3JIyX — CTEKIION.

###Par### lonydenne M300paKeHWH C  MTOMOIIBIO
coOuparoIien JTMH3bL.

#H#Par###O0npenenenue (POKyCHOTO paCCTOSIHUS U
ONTUYECKOM CUITBI COOUPAOIIEH JTHMH3BI.
HAH#Par#H#0OnbITEL 110 PA3JIOKEHUIO OEJoro cBeTa B
CHEKTD.

H#AH#Par####OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB
IpH UX HAOIIOACHUU Yepe3 LIBETOBbIE (DUITBTPHI
dusnueckue siBIeHU B pupoze: 3atMeHust ConHua u
JlyHbl, 1IBETA TN, ONTUYECKHE SBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
TexHuueckue  yCTpOMCTBa:  OYKH,  MEPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI

KBAHTOBLIE

12.1

ABJIEHUSA

OmnbiTel Pesepdopna u minanerapHas Mojienb aTroma.

Mognens aroma bopa

12.2

12.3
12

12.4

I/ICHYCKaHI/Ie H IIOTJIOIICHHUE CBETAa aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI
PagnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3nydeHus

CTpOCHI/Ie ATOMHOI'O  AApa. HyKJ'IOHHaH MOACIb

aToMHOrO siapa. M30Tonsl

125

PannoaktuBHble npeBpaienusd. Ilepuoa nomypacnana

ATOMHBIX AICP

12.6

SAnepHble peaknu. 3aKOHbI COXPAHEHUS 3apsiI0BOTO U

MacCCOBOI'O YHUCECII
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OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Macchl U

12.7
SHEPrUu
128 Peakuun cunTeza u geneHus spep. McrouHuku
' sHeprun ConHIA U 3BE3]
129 Slnepnas osHepretuka. JlelicTBME pagMOaKTUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuyeckue pabOTHI:
Habmioienue CHjIoOmMHBIX M JIMHEWYaThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUILIBI
110 TOPMO3HOMY TyTH (110 oTorpadusim).
W3mepenue paaroakTuBHOTO GhoHa
@dusuyeckue SBICHUS B NPUPOJIE: €CTECTBEHHBIM
paZOaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 PaaMOaKTUBHOE W3JIyYECHHUE MPUPOAHBIX MHUHEPAIIOB,
JNEHCTBUE DPATUOAKTUBHBIX H3IyUYEHUN Ha OpraHu3M
YesoBeKa
1212 Texnuueckue YCTpOKCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOM  KapTHHE  MHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOrui, 00 53BOJIOIUU
(u3HUYECKUX 3HAHWHM U UX POJHU B IIETIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJEC POCCUMCKMX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHMs BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
HU3YYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX JIJISL PEUICHHs YIeOHBIX 3ajad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Bnamenue ocHOBaMH METOJIOB HAYYHOTO TO3HAHUSA C YYETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYITUPOBATH BHIBOIKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTthl ¢ Y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBHCUMOCTH (DU3NYECKUX BEJIMYMH B BUAE TAOIUI[ U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nuecKkux sBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPAaTKOC€ YCJIOBHE 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUs PU3NUECKON BETUUUHBI; YMEHHUE ONPEAEIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJyYEHHON MPU PEIICHUH 3a/1a4u
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YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBAaMHU, COXpPAHEHUS 370pPOBbS M COOJIOACHHUS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHWMaHHe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3NYECKOTO CO/Ep)KAaHUS C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUi HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MUECKOro cozepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE

CO3aaBaThb COOCTBEHHBIC MHUCHMEHHBIC H YCTHEIC COO6H.[CHI/I$I Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX NCTOYHHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBHKeHUEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE BMkKeHHEe. CpeaHss ckopocTb. Popmyna ass
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE MpsiMONUHEITHOE BH)KEHUE. 3aBUCUMOCTh KOOPJIMHATHI TeJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWNHOIO JIBUKECHHUS:
13 (1) =x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKIUU
IepeMEeNIeHUs, IyTH, KOOPAMHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B Cllyyae PaBHOYCKOPEHHOTO
pr[MOJ'II/IHGI\/'IHOFO JBHKXCHUA:
2
S(fi=vy s+ ay= %
@opmMyIibl U1 MPOEKLIMU TMEPEMEICHUs, NMPOEKUUU CKOPOCTH M MPOEKIUH
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSMOJMHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH Ui MPOCKIUH YCKOPEHMs, MPOEKLIUU
CKOPOCTH, IIPOEKIHUM IEPEMEIIEHNUA, KOOPIWHATHI IIPU PaBHOYCKOPEHHOM
PSIMOJINHEIHOM JIBUKEHUN
CBoboanoe nanenue. PopmyJibl, OMHUCHIBAIONIE CBOOOIHOE MACHHUE Tea 0
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCMMOCTH OT BpEMEHM JJIsi HPOCKIUH YCKOPEHUS,
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MNpOCKOHUU CKOPOCTHU W KOOPAHWHATHI IIpU CBO6OILHOM nmaaCHuM TCja I10

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YycKOpeHue. HampaBieHne IEeHTPOCTPEMUTEIBHOTO

1.6 yckopenust. QopMyria I BBIYMCIICHHS YCKOPEHUS:
2
a. - L
"R
®opmyiia, cBsI3bIBaIOLIast IEPUOA U YaCTOTY OOpalCHHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyia A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIBI, IEHCTBYIOIIEH
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F 21 = _‘Fl—>2
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TpCHI/Ie IMMOKOA U TPCHUEC CKOJILIXKCHUS. CDopMyna JJI1 BBIYUCIICHUA MOYJIA CUJIbL

TPCHUA CKOJIBXXCHUA:

1.12 F_=u-N
p- M
Hedbopmanus Tema. Yopyrue u Heynpyrue aedopmainuu. 3aKoH YIPYrou
nedpopmaruu (3axoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
1.14
®opmyna A BBIYMCIEHUS CUIIBI TSDKECTU BOIM3M moBepxHoctu 3emuu: F =
mg.
JBwxenue mnanet Bokpyr Comnina. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKasi BEIMYUHA.
1.15 p=mi
Nmnynse cucremsl Ten. M3menenne nmnysibea. IMImynbe cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:
1.16 P=myuy +mi Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanundeckas padora. @opmMyria sl BEIYUCICHHS pa0OThI CHJIBI:
A=Fsoosa
MexaHudeckasi MOIIIHOCTb:
1.17
A
N==
I
118 Kunernueckas n noreHuuanbHas sHeprus. @opmyna a1 BBIYUCICHUS

KUHETUYECKON DHEPIUH:
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HIUE
By

Teopema 0 kuHeTHUeCKOU dHeprun. Popmyra 1 BEIYUCICHUS

IIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanndeckast SHEpTHUsL:

E=E;+E p
1.19 o
3aKOH COXpaHEHUsl MEXaHUYEeCKOM 3Heprun. @opMmyiia s 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKHU.
Poruar. Moment cuibsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHue TBEpAOTO TENA.
dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIIOTO TeJa:
_F
P=%
191 JaBnenue raza. ATMocepHOoe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmya 7151 BEIYUCICHHS TaBJICHUS] BHYTPU KUIKOCTH:
D=pg+Py,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
193 3akoH Apxumena. Dopmyna sl ONpEAENICHUS BBITAJIKUBAIOUIEH CHIIBI,

JEWCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUIKOCTh HIIM Ia3:
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1.24

1.25

1.26

1.27

1.28

F A T pgv
VCJIOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie Cya0B U BO3I[yXOHHaBaHI/Ie

Mexannueckue KkojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPHO KOJICOAHUIA:

MareMaTtnueckuii M INpYyKMHHBIA MasTHUKW. lIpeBpamieHue sHepruu Inpu

KoJie0aTeIbHOM JBHXCHHUHU
3aTyxa}01uHe KoJIeOaHHSL. BBIHYDK,HCHHBIG konebanus. Pe3onanc

MexaHuuecKHue BOJIHBI. HpOI[OJ'ILHLIC H IIOIICPCUHBLIC BOJIHEI. [[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=uv-T

3By1(. FPOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0BOI71 BOJIHBI Ha I'paHUIIC

nByx cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel IJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KO3 (PULIMEeHTa TPEHUS CKOJIbXKEHHUS; paOOThl CUJIbI TPEHMSI, CHUIIBI
YIPYTOCTH; CpeiHell CKOPOCTH JBM)KEHUSI OpyCKa MO HAaKJIOHHOMN IUIOCKOCTH;
YCKOpeHUsi Opycka TpH JABWUKEHUU IO HAKJIOHHOM TIIJIOCKOCTH;, YacTOTHI U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W TepHoia
KOJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIErO HA phlvar;
palboThl CHIIBI YNPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJABHKHOIO
6J10Ka; pabOThI CUJIbI YIPYTOCTH MPHU MOJbEME IPy3a C OMOIIBIO MOABHKHOTO
61oKa.

HccnenoBanue 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOTpYXEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAacCChI T€Jia; CUJIbI TPCHHUA CKOJBXCHUA OT CUJIBI HOPMAJIbHOI'O AaBJICHUA U
OT poJia TOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IIPY)KUHE, OT CTENIEHU
nedopmaluu MpyKUHBL; YCKOPEHUs OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIeprHoJa
Koje0aHui MPYXKUHHOTO MasgTHHUKA OT MAaccChl rpy3a M >KECTKOCTH MPYKHUHBI;
HCCICAOBAHUC HC3aBUCHUMOCTHU IICpHOOa KoJIe0aHNii HUTIHOTO MAasITHHKA OT

Macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phluara
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Qusuueckue A6leHUs 6 npupode: TPUMEPHI IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KHBOW U HEXHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOIE

U TCXHUKC, IPUIMBbBI U OTJIUBLI, ABUKXCHHUC IIJIAHCT ConHeuHoOM CHUCTCMBI,

130 PEaKTUBHOE JBM)KEHHE XKUBBIX OPraHU3MOB, pblUaru B TeJle YeJIOBEeKa, BIUIHUE
aTMOC(EepHOTrO JaBJICHUS] HA XUBOW OpPraHW3M, IUIaBaHHE PBIO, BOCHIPUSATHE
3BYKOB JKHBOTHBIMHU, 3€MJIETPACEHHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoticmea: CIUJOMETP, NATUUKU MOJIO0XKEHUS, PACCTOSHUSA U
YCKOpPEHHS, IMHAMOMETp, MOJIIWIHUKN, PAaKEeThl, pblYar, MOABIKHBIA U

131 HEMOJBW)XKHBIA OJOKH, HAKJIOHHAsI IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,

' cooOmrarmmecs cocypl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAacoc, apeoMeTp, 3XOJOoT,
HCII0JIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUIN BELIECTBA.
Kpucrannmmueckue u amopgHbIe TETIa

25 JlBmkeHne uyactul BeniecTBa. CBsA3b CKOPOCTH JABM)KEHHS YacTHL] C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iupdys3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

25 Buytpennsas sHeprus. Pabora u Ttemonepenaya kKak crocoObl M3MEHEHUs

' BHYTpPEHHEN SHEPTruu
2.7 Bunel Tenonepenayn: TENJIONPOBOIHOCTD, KOHBEKLINS, U3TyUYEHUE
Harpeanne u oxnaxzaenue ten. KommuecTBo TemnoTsl. YjaenpHas
TEILNIOEMKOCTb:
2.8
O=an(t,—1)
3aKOH COXpaHEHMs PHEPTUMM B TEIUIOBBIX MPOLECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:

2.9

Q+0, +..=0
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2.10

2.11

2.12

2.13

Ucnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEW SHEPrUU B IPOLECCE
WCIapeHuss M KOHJeHcauuu. KumeHue KuakocTu. YenpHas TemioTa

napoo6OpazoBanus: L = Q/m

Bnaxxnocts BO3ayXa

[InaBnenve wu kpucramuMzauus. V3MeHeHHe BHYTpPEHHEW OJHEpPruu Ipu

IUTIAaBJICHUU U KpUCTAJIJIM3allhU. YV aenpHas TEII0Ta MIaBICHUS

BHYTpeHHHH OHCPIrusA CropaHusa TOIIJIMBA. YiaenbHass TemiaoTa Cr OpaHHuA

tortuBa: ( = Q/m

2.14

[Ipunuuns! padots! Temnosbix aurateneil. KIT/[ rerninosoro asurarens

2.15

IIpaxmuueckue pabomul

W3mepenue yaenpHON TEMIOEMKOCTH METAIUIMYECKOrO HWIMH]PA; KOJIUYECTBA
TEIUIOTHI, IMOJIy4YEHHOTO BOJIOM KOMHATHOM TemmepaTypbl (DUKCHPOBAHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeTblii LWIMHIP; KOJIUYECTBA TEIIOTHI,
OTJIaHHOTI'O0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BJIAKHOCTU BO31yXa; YACIbHOW TEIIOTHI
IJIaBiaeHus Jpja. lccnenoBaHWe W3MEHEHMsS TeMIEpaTrypbl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SBJIECHUS TEMJI00OMEHa NMpH CMENIMBAHUU XOJOAHOW U

ropstueit BOJbI; Mporiecca NCIapeHust

2.16

Dusuueckue A61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B INPUPOAC, KPUCTAJIIBLI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

2.17

Texnuueckue ycmpodcmea.‘ KanmnuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJljloB, )KI/IZIKOCTHI)II\/II TEPMOMCETP, JATUHUK TEMIICPATYPhI, TEPMOC, CUCTEMA
OTOINICHUA JOMOB, TUT'POMETPBI, IICUXPOMETP, IMapoBad Typ6I/IHa, JABUTAaTCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2

BzaumopeiictBue 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHECHHUS DIIEKTPUUYECKOTO 3apsiia
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Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnouns. [IpuHiun

3.4
CYIIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO IOJST Ha
aeKTpudecKue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN AneKTpUUeCcKui TOK. JlecTBUs aneKkTpruieckoro Toka. Cusa Toka.
Hanpsoxenue.
3.6 I =q/t,U=A/
DIEKTPUUECKOE COMPOTUBIICHHE. Y IETHHOE ANEKTPUYECKOE COMPOTHBIICHUE!
3.7 R =pl/S
38 3akon Oma 151 ydactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
I =1,. U=U+U,. R=R,+R,
1 1 1 2
39 [TapannensHoe coeIMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U;I=1+1; Rzﬁ.
2 2 7
CMemaHHbIC COSTUHEHUS IPOBOTHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
312 OneiTr Dpcrena. MarHutHoe MOJe MPSMOTO TMPOBOJHUKA C TOKOM. JluHUUM
MarHUTHON WHTyKITUU
313 MarautHoe ToJie TOCTOSIHHOTO MarHuTta. B3auMoneiCcTBHE TMOCTOSTHHBIX
MarHuTOB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 OmnbiTer @apanes. AABnenue anexkTpoMaruuTHON HHAYKIMU. [IpaBumno Jlenma
3.16 Ilpakmuueckue pabomol
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W3mepenue  AIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOr0 TOKa.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIo4Ka), OT HallPsKEHHsI Ha KOHIaX IPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YA€IbHOTO COIPOTUBIICHHUS.

IIpoBepka nmpaBuiia i 3IEKTPUUECKOTO HAMPSKEHUS IIPU IIOCIIEL0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa I CHJIbl JIEKTPHUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 8 npupode: DIEKTPUUYECKHE SBICHHUS B armocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 110J1e 3eMiid, Jpei( MoIrocoB,
PO MAarHUTHOTO TIOJIS IS KU3HH HA 3eMIIe, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE  IPUOOPSI,

3.18 HarpeBaTesbHbIe AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKkana 3JeKTpOMarHUTHRIX BOJTH

3.20 JlyueBast mojens cBerta. [IpsimonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cseta

324 JIunza. Xon nyueit B muH3e. OKyCHOE paccTOsHUE JIMH3bI. OnTrudeckas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHYecKre MprOOPHI
IIpaxmuueckue pabomul
#H##Par#H##lI3mMepenne ONTUYECKONW CHUITBI coOMparomeld JHUH3BI, (HOKYCHOTO
paccTosiHUsL coOuparoIieil IMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaAMeTa
1 M300paXeHHsI, KOT/1a IPEMET PaCIoJIOKeH B JBOWHOM (hOKyce), ToKa3aTess

3.26 IIPEIOMJIEHUS CTEKIIA.

#H##Par###lccnenoBanre CBOKWCTBA M300paKEHUS, MTOTYUYEHHOTO C TTOMOIIBIO
cobuparomiel JMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MajJeHUs Ha

I'paHHUIIC «BO3AYX — CTCKIIO»
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Qusuueckue sgnenus 6 npupode: 3atmenuss Connua u JlyHsl, 1BeTta Te,

321 ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE
' CBETOBOJIBI
4 KBAHTOBUBGIE SIBJIEHUA
i1 PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesuro anbda-dactun. [lnanerapHas Mopeib
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon nosypacmaaa aTOMHBIX SIEP
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO H MACCOBOT'O YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaJMOAKTUBHBINA (HOH,
4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOC W3IYUCHHE MPUPOIHBIX MHHEPAIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIH Ha OPTaHU3M YeIOBEKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYATbHBIN JO3UMETP, KaMepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa
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