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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMBbl, MPEJICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (enepaibHON paboyeil mporpaMMbl BOCIIUTAHUSA U
Konnenuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMbl 10 (u3uMke HampaBieHO Ha (OPMHpPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYalOIIUXCSd W OPTraHU3alMI0 HU3YUYCHUS
(GU3MKN Ha NEITENBLHOCTHOM OCHOBe. B mporpamme mo (¢u3uKe y4HUTHIBAIOTCS
BO3MOXKHOCTH Yy4ueOHOro mpeamera B peanusanuu TpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaIlpeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaAKXKe
MEXKIIPEIMETHBIC CBSI3UM €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma 1o (pu3uKe ycTaHABIUBACT PACIPECICHIE YUeOHOro MaTepraia
1o rojaM o0yueHus (Mo Kjiaccam), MpeajiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COJACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usnke pa3zpaboTaHa ¢ IETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEITIO B CO3/IaHUU paboyelt MporpaMmbl IO Y4eOHOMY TIPEIMETY .

dusnka ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4yaeMbIX XUMHEH, OHWOJIOTHEH, acTpoHOMUEW U (pu3nIecKon
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
npejocTaBisieT Haubojee sCHbIe O00pa3lbl MPUMEHEHHS HAydyHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYyUYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 THaBHBIX 33724 (HU3UIECKOTO OOpa30BaHUS B CTPYKType OOIIEero
o0pa30oBaHUsS COCTOUT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOW TPaMOTHOCTU H
HWHTEpeca K HayKe y 00ydarommxcsl.

N3yuenne Qusukun Ha 0a30BOM YpOBHE TMpEAIoyiaraet OBJAJCHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OILICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O HCCJICI0BAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeIbCTBA JUIs TIOJTYyYEHUS BHIBOJIOB.

[enmn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBaHusi ydeOHoro mnpeamera «Dduszuka» B
oOpa3oBarenbHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnerun MunucrepctBa npocsenienus Poccuiickoit @enepanuu (mpoTokoa oT 3
nexabps 2019 r. Ne [1K4BH).
Heaun nzyyenust Gpusnku:

npuoOpeTeHNE HWHTEpeca W CTPEMIICHHSI OOydYaronuxcsi K HAyYHOMY
W3YUYCHHUIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METO]IC TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa HW3yYCHHS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHEpOBaHUE TPEACTABICHUA O POIU (GU3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHOHN ¢ (DM3MKOH, IOJTOTOBKA K
JabHEHIIIeMy 00yYCHHUIO B 3TOM HAMpaBIICHUH.

JlocTKEeHHME 3THUX IIeJIed MpOorpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOTO
oO1mrero o0pazoBaHusi 00ECIICYMBACTCS PEIICHUEM CICAYIOIMNX 3a4ay:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHWH  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYCCKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJIICHUSIX

NpUOOpETEeHNE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UYECKUE SIBICHUS C
MCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;

OCBOCHHE METOJIOB PCIICHHUS NPOCTEUIUX pPacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buzrgecKux MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOIIOAATh IPUPOIHBIC SBICHUS U BBITIOIHITH OIBITHI,
nabopaTtopHble  paboOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
HCITOJIb30BAHUEM U3MEPUTETHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHMOpMaIUel GU3NUECKOro COACp>KaHuUA,
BKJTFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKECHUAX (DU3UKHU, aHATTU3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaTbHON NeATETbHOCTH, CBI3aHHBIMH
C (GuU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKCHHUAX (U3NYECKON HAYKH.

Ha wnsyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEroO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kimacce — 68 wacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 1acoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B nmporpamme 1no (Qpu3uke NnepedeHb J1abopaTopHBIX paboT u
OTBITOB HOCUT PEKOMEHAATEIBHBIN XapakTep, YUUTEb JeIaeT BHIOOP MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
00yJarommxcs, CIUCKa AKCIEPUMEHTATBHBIX 3aJaHUN, TPEIaracMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa 1Mo (U3HKeE.



COJEPXAHUME OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOILEr0 MUPa.

®usuka — Hayka O npupoxe. SBieHus npuponsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnmyeckux BenuuuH. Dusmyeckue
npuoopsl. [lorpentHocts n3mepenunil. MexayHapoaHasi CUCTEMA €IMHHII.

Kak ¢wusuka wu japyrue ecTecTBEHHbIE HAyKH HW3Y4alOT MPUPOIY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUWA: HAOIIOJECHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObICHEHHE
HaOmoaaemMoro siBineHus. Onucanue GU3NYECKUX SBJICHUN ¢ TOMOILBIO MOJENEH.

Hemoncmpayuu.

1. MexaHWuecKue, TEIUIOBBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®Duznueckue npuOOPhl U MPOIEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue UEHBI IeJIEHUS HMIKaIbl U3MEPUTEIHLHOTO Tprbopa.
2. HM3mepenue paccTosiHUN.
3. H3mepenune o0bEMa )KUAKOCTU U TBEPJOTO TENA.
4. OmpeneneHue pa3MepoB MaJbIX TEN.
5. M3MepeHue Temmneparypbl MPU MOMOIIM MKUJIKOCTHOIO TEPMOMETpa M
JIaTYUKA TEMIIEPATYPHI.

6. IlpoBeneHue uccienoBaHus IO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJETA
IapuKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJIbIlle BHICOTA
IyCKa.

Pasznes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BelLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMNbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH JABWKEHUS YACTHI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue yacTuil
BEIIECTBA: IIPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPIBIX
(KpucTauIM4ecKkux) Tejd. B3auMocBs3b MEXIy CBOHMCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Hemoncmpauyuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysum.
3. HaOmionenue — siBneHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM pSAAOB (C  HCIOJIb30BaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACUIMPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOo/ielicTBHE TeJl.
MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWKEHUHU. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SIBienue WHEpIUU. 3aKOH HMHEpUUM. B3auMonencTBHe Tel Kak IpUYMHA
U3MEHEHUSI CKOPOCTH [JBWXKEHUs Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BnéMa BelecTna.
Cuila Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
['yka. M3mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHila TSDKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAMpPABJICHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwus.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmronenue MexaHUUYECKOTO ABMKEHUS Tela.
2. N3mepenune CKOpOCTH MPAMOINHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTHU NP B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MACC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOA.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JIBMKEHHUS (IIapuKa B >KUJIKOCTH,
MOJIEJIH JIEKTPUYECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKEHHS OpycKa WU IapuKa TIo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MI0THOCTH TBEPAOTO TENA.

4. OnbIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHUsd (nedopmariin)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnes 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIMYCHUSI JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJeHUs raza or o0béma, Temmneparypsl. llepenaua naBneHus
TBEPABIMU TEJNAMU, XUAKOCTSIMU M raszamu. 3akoH [lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XKUJIKOCTH OT TIIyOuUHBI. ['HIpocTaTuyeckuil
napanokc. Coobmmaromuecs cocyabl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emnn u armocepHoe gasieHue. [IpuuuHbBI CyllecTBOBaHUS
Bo3aAyHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u13MepeHus: aTMOCHEPHOTO JIaBJICHUS.

[elicTBue KUIKOCTU U ra3a Ha NOTPyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTh AABJIEHUS ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmaromyecst CoCybl.

['mapaBauyeckuit mpecc.

[IposiBnenue nercTBust aTMOC()EPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BbEMA MOTPYKEHHOW YaCTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcioBHE IUIaBaHUs TEJI: IJIABAaHUE WJIM MOTPYKEHHUE TEJI B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEN TENa U )KUIKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOH B
KUJKOCTb YaCTH Tea.

2. OnpeneneHue  BBITAJIKHUBAIOWIEW  CWIBIL, JCHCTBYIOIIEHM Ha  TENO,
MOrPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnpITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOLICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpenesieHne €€ rpy30n0abEMHOCTH.

Pa3znesn S. PaboTra 1 MOIIHOCTB. JHepPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas oHeprus. KuHernueckass M NOTEHUHAIbHAs JHEPIUSL.
[IpeBpailieHrie 0THOTO BHUJIa MEXAHUYECKOW YHEPTrUU B JIPYyroi. 3aKOH COXPaHECHUS
DHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON YHEPIHUHU.
8 KIIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETHYECKOU TEOPHH.

Mopaenu TBEPAOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHUE CBOWCTB I'a30B, )KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHu€ M KalWJUISIpHBIE siBICHUS. TennoBoe paciupeHue u cxaTue.

Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKCHMS
yactull. BayTpennsss sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEH JHEPTUH:
Temionepeaaya u COBEPIIICHUE paboTHI. Buasr TEIIoNepEaaAYM:
TEIUIONPOBOJHOCTD, KOHBEKLIHS, U3IIyUYCHHUE.

KommaecTBo TeminoTel. YaenabHas TEIUIOEMKOCThH BEIecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUWE TeruioBoro OamaHca. [lnmaBienwe wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YaenpHas TtemioTa
nmapooOpa3oBaHus. 3aBUCHMOCTb TeMIIEpaTypbl KHUIICHHS OT aTMoc(epHOTo
JIaBJICHUSL.

BrnaxunocTts Bo3myxa.

DHeprus TOIIMBa. Y AeabHas TEIJIOTa CrOpaHusl.

[Tpunuuner pabotel TeroBeiX aBurarenedt KIIJ[ TermoBoro aBurarers.
TermoBbie IBUTATENN U 3aIATA OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAIIECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO ABHMIKCHHUS.
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10.
11.
12.
13.

Hab6monenne nuddysun.

HaOmronenue siBieHnit cMaurBaHUsI M KalWIISIPHBIX SIBJICHUH.
HaOmnronenre TemioBoro pacimpeHus Tel.

M3MeHeHre MaBjCHUS ra3a Ipu U3MEHEHHH O0BhEMAa M HArpeBaHUU WU
OXJIAXKICHUU.

IIpaBuna n3MepeHus: TeMIeparyphl.

Bubl Tenonepenaumn.

OxaxICHUE TIPU COBEPIICHUU PAOOTEHI.

HarpeBanwue npu coBepiieHNH paboThl BHCIIHUMH CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mronenune mocTossHCTBA TeMITepaTyphl MPY TTABICHUH.
Mopaenu TeIIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSI.
OMnpITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl IO HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue AaBiaeHUs BO3yXa B OAJJIOHE HIIPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCThH [IaBJIICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIEPATYPHI.

HaGmronenne w3MeHEHHWS BHYTPEHHEH OJHEpruud Tela B Ppe3ybTaTe
TeruTonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanue siBaeHUS TEIIOOOMEHA IPU CMEIIMBAHUU XOJIOJHOW U
ropsiuei BOJIBI.

Onpenenenue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAUTMYECKUM ITUIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

OrnpeneneHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaeabHOW TEIIOTHI IUIABICHUS JbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuszauus Ten. [[Ba pona 3JeKTpUUECKHX 3apsaoB. B3anmopaeincrBue
3apsbKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJAEHCTBHS
3apSKCHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEIIaMH ).

Onektpuueckoe mnosie. Hanpsxk€HHOCTh 3yekTpuueckoro mnojd. [lpuniun
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkTpuyueckux 3apsioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsl.
Crpoenne aroma. IIpOBOOHMKM UM AMDJIEKTPUKH. 3aKOH  COXPaHEHHUs
AIEKTPUYECKOTO 3apsIa.

DONEKTPUYECKUA TOK. YCIOBUSI CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
M CTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasgs uenb. Cuima  TOKa.  DIJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. YEIbHOE CONPOTHUBJICHUE BellecTBa. 3akoH Oma
o yvactka nenu.  [locnepgoBarenbHOE W mapajuielIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabota u MOIIHOCTH 3JEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenua.
DneKkTpudecKre enu U MOTPEOUTENH NEKTPUIECKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3anmmonelcTBHE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe none. MaruutHoe noJjie 3eMJId U €ro 3Ha4€HUe IS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarHutHoe 1one€  3IEKTpUUEeCKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DNEKTPOJBUraTellb MOCTOSIHHOTO TOKa. VCHoJib30BaHHWE HIEKTPOABUTATENEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanesd. SABiaenHue snexkrpomMarauTHod uHaykuuu. [Ipasuno Jlenna.
DIEeKTpOreHepaTop. CriocoOb1 MOJTYYEHUS AIEKTPUUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMK HA BO3OOHOBIISIEMbIX HCTOUHUKAX SHEPIHH.

Hemoncmpayuu.

DneKTpu3aius Tel.
JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST MHIYKIIHSL.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKH U TUSIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHNMKHM TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B XKUJKOCTH.
. I'a30BbIi1 pa3ps.
. I3mepenue cuipl TOKa aMIIepMETPOM.
. I3Mepenune 35eKTpuuecKoro HanpsKeHUsT BOJIbTMETPOM.
. PeocTtar 1 marazud cCOnpoTUBIICHUMN.
. B3anmoieiicTBrEe MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXHOCTH PAa3ICICHUS MTOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MarHUTHBIX MOJIEN MMOCTOSSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJje TokKa. DJIEKTPOMAarHuT.

JlercTBME MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sIBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Omnerter ®apages.

3aBUCHUMOCTh HAMNpPABJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomol u onvimol.

1.

o Uk~ ow

10.
11.

12.

13.

14,

15.

16.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMHM TEl HWHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

UccnenoBanre JeHCTBUS DJEKTPUYECKOTO TOJISI HA MPOBOJHUKH H
JIUBJICKTPUKHU.

COopxka u mpoBepka pabOThI JIEKTPUICCKOM ST ITOCTOSHHOTO TOKA.
N3MepeHue u peryIupoBaHUE CUJIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO 4Ye€pe3 pe3UcTop, OT
CONPOTHUBJICHUSI PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD ANEKTPUUYECKOTO
COTNPOTUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJAM IONEPEYHOTO
CEUYECHUS U MaTepHaa.

IIpoBepka mpaBuia CIOKEHUS HANPSHKCHUH TIPU  IOCJIEI0BATEIHLHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Jjisg CWIBl TOKa MPH MApaJIEIbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenne pabOTHI AIECKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIEISAEMOW Ha
pe3ucTope.

UccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.
N3ydeHnne MarHUTHOTO TMOJS TOCTOSHHBIX ~ MarHUTOB TPU  UX
OOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AEHCTBUA SJICKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.



17. ONbBITHI, JI€MOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM M MarHuTa OT CWJbl TOKa M HaIlpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AerCTBUS MAarHUTHOTO TOJISL HA IPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenne KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBL IO HMCCHEAOBAHUIO SIBJICHUSI AJICKTPOMATHUTHOM WMHAYKIIHM:
WCCIIEIOBAHUE W3MCHEHUW 3HAYEHHS] W HAIMPABJICHUS HHAYKIHOHHOTO

TOKA.
9 KUIACC

Pa3ngea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JABWKeHHe. MarepuanpHag Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE NPSAMOIMHENHOE
nBrkeHue. HepaBHoMepHOe NpsiMoiuHETHOE BH>KeHHE. CpelHssl 1 MTHOBEHHast
CKOpOCTH T€Jia IPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TpsiMojiMHelHOe JBukeHue. CB0OOOJHOE
nageuue. OnbeITe! [ amues.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. llepmon u yactora oOpalieHus.
JInHenHas u yriioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroTroHa. Bropoy 3akoH HeroroHa. Tperuit 3akoH HeroToHa.
[IpyHIMN CyTIEpIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs! CKOJIbKEHUS, Criia
TPEHUS [IOKOSI, APYTUE BUJIBI TPEHUSL.

Cusia TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
najgeHus. J(Bwxenne mianer Bokpyr Comnua. IlepBas kocMmudeckas CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuanbHO TOYKU. AOGCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmvnynee Ttena. M3menenne umiynesca. Mmynbe cumbl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE IBUKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTb. Pabora cuil TsbKeCTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padboThl. [loTeHManbHas SHeprus Tena, NOJAHITOro Haj
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprusi. TeopeMa 0 KUHETUYECKOM IHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOM
DHEPIUH.

Hemoncmpayuu.

1. HalOmropgeHne MEXaHWYECKOIro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
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8.
9.

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

CpaBHeHUE TyT€l W TPACKTOPUN ABUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBrxeHus Tea o OKPYKHOCTH.

Hab6mronenne MexaHn4ecKuX sSIBIICHUN, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCUTENHHO KabnHeTa (PU3NKH.

3aBUCHMOCTh YCKOPEHMS Te€jla OT MAacChl Te€jla U JEHUCTBYIOUIEH Ha HErO
CUJIBL.

HaOnronenue paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEI.

N3MeHeHune Beca Tena npu yCKOPEHHOM JBHXKEHUH.

Ilepenaua umitysbca npu B3aUMOJICHCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHHe UMITyJIhCa TP a0COIFOTHO YIPYTOM B3aUMOJCHCTBUH.
HabGnronenune peakTUBHOTO ABUKCHUSI.

CoxpaHeHre MEXaHUYECKON SHEPruu pHU CBOOOHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM MTPU JIBUKECHHUU TEJA MO ICUCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

KoHcTpynpoBanue Tpakta JJjisi pa3roHa U JajdbHEWIIEro paBHOMEPHOIO
JBIDKEHUS MIAPUKA UITH TEIICHKKH.

Onpenenenne cpemHed CKOPOCTH CKOJBXEHUS OpycKa WM JBVKCHUS
[IapuKa Mo HaKJIOHHOM TIOCKOCTH.

OrmpenenieHue yCKOpEHMsI Teja TMPU PaBHOYCKOPEHHOM JIBHKEHUU IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU TPHU PaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPECHHOM JBHXKEHUHM 0e€3
HAYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH TeJa
10 TOPU3OHTAJIBHOM MMOBEPXHOCTH.



10. Ompeienienne  pabOThl  CUJIBI  YIIPYTOCTH TpU  TOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS IHEPTUH.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIepuo,
4acToTa, aMIUIUTyAa. MateMaTU4eCKUil U NPy KUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIEOATEIHHOM JIBUKEHUU.

3aryxaomue — konebanus.  BbeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanuyeckue BoJIHBL. (CBOWMCTBAa MeEXaHMYECKMX BOJH. IlpogosbHblE U
MONEpEeYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacupOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kosieOaHMii Ten MOJ JECUCTBUEM CHIIbI TSIKECTU M CHUJIBI
YIPYTrOCTH.

Hab6mronenue kosneGanuii rpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BoIHY ) IEHHBIX KOJIeOaHU U pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX 1 MOMEPEYHBIX BOJH (HA MOJEIH).
HabGmronenmne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIa6opamoprte paoomul u onvimol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWH MAaTeMaTHYECKOro
MasiTHUKA.

2. Ompenenenuie 4acTOTHI U IEPHOJIa KoieOaHUii MPYKUHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJA KOJI€OAHUN MOABEIIEHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH TEPUOIa KOJICOAHUN MPYKHHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IepHo/a KoieOaHWil rpy3a, MOABEIICHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTh Tepuoja  KoJjeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pasznes 10. D1eKTpOMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

ONEeKTPOMArHUTHOE  TMoOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »neKTpOMarHuUTHBIX BOJH. lcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolcCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomsl u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBbI) MOOWJIBHOTO

tenedoHa.

Pa3znes 11. CBeToBbIE ABJICHHS.

JlyueBas  moxmens,  cBeta.  Mcrounukum — cBera.  [IpsamonuHenHoe
pacrtpoctpanenue ceera. 3atmenns ConHua u JIynsl. Otpaxenue cBera. 11nockoe
3epKano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnmonb30BaHME MOJHOIO BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlmaza. Xom myweir B gumH3e. OnrTuyeckas cucrteMa ¢oToammapara,
MHUKPOCKONIA M Tejeckoma. ['Ja3 kak onTuyeckass cucrema. bin3opykocTs H
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIIEKTpaJbHBIX IBETOB. /lucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHnue cBera.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xox nydeil B coOuparonieil JInH3e.

XO0J Iy4der B pacCeUBAIOIIEH JINH3E.

[Tonyuenne n300pakeHUH C TOMOIIBIO JIUH3.

[Ipuniun aevictBus oToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moneins ri1asa.

11. Paznoxenue 6emoro cBera B CIEKT).

12. [lonmy4yenue 6emoro cBeTa Mpu CI0KEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPAXEHHS CBETOBOTO Jiydya OT yrja
MaJICHUs.

2. M3yueHue xapakTEepUCTUK U300paKEHHU MPEAMETA B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4a OT yria
MaJICHUSI HA TPAHULE «BO3IyX—CTEKIION.
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4. TlonmydeHue M300paKeHHM ¢ TOMOIIBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIUH3BI.

6. OTBITHI 11O PA3TOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITH IO BOCHPUSATHIO IIBETA MPEAMETOB MpHU MX HAOIIOJECHUM 4Yepes
[[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas Mozaenb atoma. Mogenb atoma bopa.
Hcnyckanue u noranonieHue ceera atoMmoM. KBaHTel. JInHEeHyaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHrne aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msoronbsl. PaanoaxTtuBHBIE
npeBpanienus. [lepros monypacmnauga aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MacCOBOIO YHUCEIN.
DOHeprus CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakumu cuHTE3a U
nenenus saaep. ctounuku sHepruu ConHIa U 3BE3I.

SnepHas sHepretuka. J(eMCTBUS pPagUOAKTUBHBIX HW3IYyYEHUW HA IKUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIy4YEHUS U MOTJIONICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus uznydeHus: IpUPOJTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYEHHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPTHM YaCTHUIBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. M3mepenue paanoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTETHEHO-0000IIAIOMINI MOTY b TIPEAHA3HAYEH JI CUCTEMaTHU3alluU
u  0000mIeHWS  TPEIMETHOTO  COACp)KaHWSA ©  OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MIPU U3YyUEHUU BCETO Kypca (PU3WKH, a TaKkXkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o ¢u3uke i oOydarouuxcs,
BBIOPABILIKX 3TOT yUYEOHBIN MpeaMeT.

[Ipy M3ydYeHUM AAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTETLHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBAETCA TOCTHKCHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, ¢GopMHupyeTcs
€CTECTBEHHOHAYYHAas] TPAaMOTHOCTh. OCBOCHHE HAyYHBIX METOJIOB HCCIEIOBAHUS



SBJIICHUM TPUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMU OOBSICHATH (HU3UYECKUE
SABJICHUS, NPUMEHss I[IOJy4YEHHbIC 3HAHWs, pellarbs 3a7a4d, B TOM YUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHEIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jeiia peanu3yeTcs
32 CY4€T TOro, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHusi, B KOTOPBIX WM
[peJIaraeTes:
Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSCHSTH
bu3ndecKue SBICHUS B OKPY KAIOIIEH MPUPOJIE ¥ TIOBCETHEBHOM KU3HH,
WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YuCIIe U1 IPOBEPKU TUIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4YHbIE OCHOBBI HamOOJie€ Ba)KHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BaHUS PA3TUYHbIX UCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALCHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

N3yuyenue ¢u3NKM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUsl HAIMPABJICHO

Ha JIOCTHI)KEHHE JTMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyuenus Gpu3Mku Ha ypOBHE OCHOBHOTO 0011eT0 00pa3oBaHus

y oOyyarorerocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

- IPOSABJIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(pu3nyecKkoil HayKu;

- IICHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHHH OOILIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM
buzuky;

- OCO3HAaHHE BAXHOCTH MOPAIBHO-ITHYECKUX NIPUHLHUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3CTEeTHYeCKOr0 BOCTIUTAHUSA:

- BOCHPUSITHE ICTETHUYECKUX KAaYeCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IO3HAHMA:

- OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEHIIEH COCTABISAIOLIEH
KYJIBTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbI 3I0pPOBbS W  3MOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHME LIEHHOCTH Oe3omacHoro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTMUECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MaCHOrO IOBEJCHHUS Ha
TpaHCHOPTE, HA JIOpOrax, C DJIEKTPUYECKUM U TEIJIOBBIM OOOpPYJOBaHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(pOopMHUPOBAHHOCTh HaBBbIKA pe(dIeKCHUU, NpPU3HAHHME CBOErO IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUMBHOE y4yacTH€ B pEHICHUH NPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TOopoAa, Kpas) TEXHOJIOTUYECKON U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIe M (PU3UICCKUX
3HAHUM;

e - UHTEPEC K MPAKTUUECKOMY M3YyUYEHUIO Mpodeccuid, CBsI3aHHBIX C (DU3UKOI;

e 7)3KO0JOrHYE€CKOr0 BOCIIUTAHMUSA:

e - OpHEHTalMs Ha NMPUMEHEHHE (U3UYCCKHX 3HAHUM Ui pElIeHUs 3a7ad B
o0JlacTl OKpy’Karoleld Cpenpl, IUIAHUPOBAHUS TOCTYIKOB M OIEHKH HX
BO3MOJKHBIX TTOCJICACTBUMN VISl OKPYKAIOLIEH CPEIbI;

e - OCO3HaHHEC TJIOOATHHOTO XapaKTepa JKOJIOTHYECKUX MPOOIeM U MyTed ux

pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHUAJBHOW M NMPHUPOAHOI
cpeabl:

e - MOTPEOHOCT, BO B3aMMOJICWCTBHHM TIPH BBITIOJIHCHUH WCCIICIOBAHUNA U
POEKTOB (U3UUECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
IPYTUX;

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - nOTPeOHOCTH B GOPMHUPOBAHNU HOBBIX 3HAHUM, B TOM 4uciie (POpMyIUpoOBaTh
UJeH, MOHATHUSA, TUTIOTE3bI O PU3HUUECKUX 00BEKTaX U SABJICHUSIX;

e - oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00JacTH
busnky;

e - IUIAHUPOBAHHME CBOETO pAa3BUTHUSA B MPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aUMOCBS3U MTPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UUECKUX 3HAHUMH;

e - OIIGHKAa CBOUX JCHCTBUH C Y4Y€TOM BIUSHUA Ha OKPYXKAIOIIYIO CpEeIy,
BO3MOXHBIX TJIOOAJIbHBIX MMOCIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHMsS MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
oO1rero oo6pa3oBanus y o0ydaromierocs OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHUBEpCAIbHbIC YUeOHbIE TCUCTBUS.

ITo3naBaTe/IbHBIE YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂ

Ba3zoBble Jjornyeckue J1elicTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BICHUIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (haKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIC CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBJICHMHA M TIPOIIECCOB, JIENaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKMX BapHAHTOB PEIICHHS, BBHIOOpP HamOoliee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble nccienoBarebcKe IeMCTBUA:

UCITIOJIB30BATh BOIIPOCHI KAK HCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJUTH 1O CAMOCTOSITEIbBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(U3MYECKUI DKCIEPUMEHT, HEOONBIIOE HCCIEA0BAHUE (PUINYECKOTO
SBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
IIPOBENEHHOIO HAOIIOAEHUS, OIbITA, HCCIICOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MIPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pa6ora c undopmanueii:

MPUMEHSTh Pa3IUYHbIE METO/blI, HHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orbope WHPOPMAIMU WIH JAaHHBIX C y4ETOM MPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WUHTEPIPETHPOBATH WH(OpMAIHIO
Pa3TUYHBIX BUJOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIbHYI (opMy MpeacTaBiICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH peEIIacMble 3a7add  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMmyHuKkaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:

B XojA¢ OOCYyXJCHHS y4eOHOro maTepuajia, pe3yiabTaToB Jab0paTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKAAEMOU TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HA PCIICHHE 3aJauyd W IOJJACpKaHUE
OJ1aroKes1IaTeILHOCTH OOIIEHHUS

COIMOCTAaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
auaora, 0OHapyXKUBaTh Pa3IN4He U CXOJICTBO MO3UITNN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
myOJIMYHO TPECTABNIATh PE3yIbTaThl BHIMOTHEHHOTO (DU3MYECKOTO OTBITa
(3KCTIEpUMEeHTa, UCCIIEOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW paboThl MpPU PEHICHUHW KOHKPETHOM (HU3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
mo e€¢ JOCTIDKCHHIO: PACTIPENENsITh POJH, OOCYXIaTh MPOIECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJTHSITh CBOIO YacTh pa0OThI, JOCTUTAsE KAYECTBEHHOTO pe3yJbTaTa Io
CBOEMY HAIpaBICHUIO W KOOPAWHUPYS CBOM JEHCTBHUS C JPYTUMHU
YJICHAMHA KOMAaH/]IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(HOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranuzanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M yUEOHBIX CUTYaIlUAX, TPEOYIOIINX
TS perieHusT GU3NIeCKUX 3HAHUH;

OpHUEHTHPOBAThCS B  PA3NHYHBIX IMOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAYyaIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (U3MUECKON 3a1a9d WIIN
IUTaHa HMCCIEAOBAHUA C y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI PEIICHUH;
JeNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aICKBATHYIO OIIEHKY CUTYalluM U MpeajiaraTh MjiaH €€ U3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEINOCTHKEHHUS) PE3yJbTaToOB
NS TENbHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTh (B TOM YHWCIIE B XOJ BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
OO0CTOSITENICTB, W3MEHHBIINXCS CHUTYallMii, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIIHNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa MWW JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIroro;
MPU3HABATh CBOE MPABO Ha OLIMOKY MPHU pPelIeHnH PU3NUECKUX 3a7a4 UITn
B YTBEP KJICHUSIX HA HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYyroro.



HPEIMETHBIE PE3YJIBTATDBI

K koniry o0yuenus B 7 Kjacce npeMETHbIEC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHS,
HaOJIOZICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHMIIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (PaBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPUS, PaBHOJAECHCTBYIOIIAs
cuna,  gedopmanms  (ympyras, — IUJIacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKECHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpUUs,
B3aMMOJICHCTBHE TeJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Tepeaada JaBjieHUs TBEPABIMU TeEJIaMH, >XUAKOCTIMH U
razamy, arMochepHoe JaBliCHHE, IUIaBaHUE TeJl, MPEBPAILCHUS
MEXaHUYECKON HHEPruu) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBJICHHE U3YYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’KalollleM MHpE, B TOM 4HCie (PU3UUYECKUE SIBJICHUS B TPUPOJIE:
MPUMEPHI JIBIKCHUS C Pa3IUYHBIMU CKOPOCTSMH B KUBOW M HEKHUBOU
npUpoje, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBJCHUs Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, phIUaru B
TeJie YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUUECKYIO 33a/1auy B YU4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SIBJICHUA;
OINMKCHIBATh MU3yUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIUUYUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSIKECTH, BEC
Tella, Cujla TPEeHUs, MAaBjieHHE (TBEPAOro Tejla, XKUIKOCTH, Trasa),
BBITAJIKMBAIOIAS CHJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, IJICYO CHUJIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KUHETUYEeCKas W MOTEHIMaIbHAs YHEPTusi), MpPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICH  HMCIHOJB3YEeMBIX  BEIWYWH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOIINE JTAHHYIO (DU3WUYECKYI0 BEJIMUYMHY C JPYTMMH BEJIUYHMHAMH,
CTPOUTH TpaPUKN U3YUECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SBICHHUS W TPOIECCHI,
UCIIOJIb3Ysl TIpaBuiia CJIOXKEHUs CHJI (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (0J0ka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXAHMYECKOU
SHEPrUM, NpPU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUpPOBKY 3aKoHa U
3aMKMCBIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh ITPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH;

pemarb pacuéTHble 3aJadyd B 1—2 NEWCTBUS, HUCHOJIB3Yysl 3aKOHBl U
(dopMyIibl, CBs3bIBAKOLIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBHS 3a/1a4y 3aIlMChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH Pacu€Thl, HaXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3a]a4, OLICHUBATh PEaTUCTUYHOCTh
MOJIy4YE€HHOU (PU3NUECKON BEINYUHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU T[TOMOIIH
(bu3NYECKUX METOOB, B ONIMCAHUU UCCIIEIOBAaHUS BBIIEIATH MPOBEPIEMOE
IpEeAnojaokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
IOJlyYEHHBIM pe3ynbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JENaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

OPOBOAMTH OMBITHl MO HAOMIOACHHIO (DU3MUECKUX SIBICHUN WU
bu3nYecKuX CBONCTB TEN: dbopmynpoBaTh MIPOBEPSIEMbIEC
IPEIOJI0KEHNS, COOUPATh YCTAHOBKY U3 MIPEII0KEHHOTO 000PYJOBAHMUS,
3aMKMCBIBATH XOJ ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl TeEIa,
o0béMa, CHUIBl U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(pOBbIX MPUOOPOB, 3alMCBHIBATh IIOKA3aHUA MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOANTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (PM3MUECKOI BETUUUHBI OT
IPYrod C HCIIOJIB30BAHUEM IMPSAMBIX HM3MEPEHHUM (3aBUCHMOCTH IYTH
PaBHOMEPHO JBHXKYILIErocs TeJla OT BPEMEHU [BHKCHUS TENA, CHUIIBI
TPEHUSI CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IOTPYKEHHON 4acTH TeJla U OT IUIOTHOCTH JKMJKOCTH, €€ HE3aBUCUMOCTH
OT IUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTABaHMSI TEJ, YCJIOBHMI paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO0 MCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIIOJIHATh U3MEPEHMS, CIEAYysl NPEUIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIMYUH B BUJE



MPEAIOKEHHBIX TaONMUIl U TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIeI0BAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (U3MYECCKUX BEIWYUH (IIOTHOCTH
BCIIIECTBA JKUIKOCTH M TBEPAOrO Tela, CHWIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3/yXa, BBITAIKUBAWOIIAs  Cujla, JCHCTByMOIas  Ha
NOTPYKEHHOE B KUIKOCTh TeNno, KOA(OUIMEHT TMOJIE3HOro IACHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAys TPEIIOKEHHON WHCTPYKIMH: TIPH
BBITIOJIHCHUHM HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATh 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

YKa3bIBaTh MPUHIAIBI JACUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, IUHAMOMETD, COOOIIAIOIINECS COCYJIbI, OapoMeTp,
phlyar, MOJABUKHBIN U HETIOJBUKHBIN OJI0K, HAKJIOHHASI TNIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUSA (B TOM YHCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THUAPABIUYECKHA TIpecc,
MaHOMET]P, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTOJb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUM M HEOOXOJIMMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEPHl  (HAXOAUTh  WHGOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUM B IMOBCEIHEBHOU
AKU3HU JIs1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHU ¢ pudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHCHHS 370POBbS H COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPEAE;

OCYUIECTBJISATH OTOOpP HWCTOYHMKOB HH(popmanuu B HWHTepHeTe B
COOTBETCTBHHM C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM ¥ TyTEM CPaBHCHUS Pa3IUYHBIX HMCTOYHUKOB BBIICIATH
uH(pOpMAIUIO, KOTOpas SIBJISIETCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJIHCHUH YUEOHBIX 3a/IaHW HAyYHO-TIOMYJISIPHYIO
TUTEPATYpPy (PUBMUECKOTO COJEP)KaHMs, CIPAaBOYHBIE MaTEPHAIIbI,
pecypchl cetu MHTepHeT, BlajgeTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHWE MUCHMEHHBIE U YCTHBIC COOOILECHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGOpMauK (HU3HNIECKOTO COJEPKaHUS, B TOM
qyciie MyOJIMYHO JieJaTh KpaTKUE COOOIIECHUS O pe3yjbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OSTOM TPAMOTHO HCIOIb30BAThH



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NIPE3CHTAIUEN;

MIPU  BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacnpeacsisiTh
00SI3aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJadaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHiy oOyuenus B 8 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

MCIIOJI30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUIKEHUE
aTOMOB M MOJICKYJI, arperaTHBIC COCTOSIHUS BEIIECTBA, KPUCTAIUTNIECKUAC U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TeMIeparypa, BHYTPEHHSISI DSHEPTUs, TEIUIOBOM [BUTaTelb,
AIIEMEHTAPHBIN JIEKTPUUYECKUN 3apAJl, JIEKTPUUYECKOE T0JIe, MPOBOAHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIA YJIEKTPUICCKUN TOK, MATHUTHOE TIOJIC;
pas3nuyaTh SBJICHUS (TETUIOBOE PACHIMPEHHE W CKaTue, Tervionepenaya,
TEIJIOBOEC PaBHOBECHE, CMAuMBaHUE, KAMWUISPHBIC SBIICHUS, UCTIApPEHHUE,
KOHJIEHCAIUsl, IUIaBJIEHUWEe, KpUCTaulu3auus (OTBEpAEBaHUE), KHUIICHHE,
TeIuIonepeava (TeTIONPOBOTHOCTb, KOHBEKITHS, U3ITy4CHHUE),
ANEKTPHU3AIUS TeJ, B3aUMOJICHCTBUEC 3aps0B, ACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JICWCTBHE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasT MHIYKIIHS)
M0 ONHWCAHWI0 WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3WYECKUX  SIBICHUN B
OKpYXalollleM MHpE, B TOM 4YHuCIe (PU3MUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaUIbl B Tipupoze, usnydenne ConHIa, 3aMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emun, Japedd MOa0COB, pOJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emute, MOJSPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DUIUUECKUX
SIBJICHUU;

OINKMCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HUCIIOIb3YS
bu3ndecKue BETUYHHBI (TEMIIEpaTypa, BHyTPECHHSS YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, yJAeNbHas TEIIOTa
IUIaBJICHUS, yJeNbHas TeIioTa NapooOpa3oBaHUs, YJeldbHas TeIioTa
CropaHusi TOIUIMBA, KOA(Q(HUIIMEHT TMOJE3HOTO JACHCTBUSA TEIIOBOU



MAIllMHbI, OTHOCUTEJbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CHJIA TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YACIbHOE  CONPOTUBIEHUWE  BEIIeCTBa, pabdoTa MU  MOLIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHWCAHWM MPABWIBHO TPAKTOBATh
¢u3nYecKuil CMBICT MCHOJB3YEMBIX BEJIUYMUH, 0003HAYEHHS] U €IMHHULIbI
(¢u3NYECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKECHMSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUH
CTPOEHHUS BEIEeCTBA, MPUHLHUII CYNEPHO3UIUU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /111 yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs JHEpPruu, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMCBIBATH €r0 MAaTEMAaTHUUYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPAKTUKOOPUEHTUPOBAHHOI'O XAPAKTEpa: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 IOormdeckux
1aroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUM,
bu3nyecKuX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacuéTHble 3aJadyd B 2—3 JEWCTBUS, HUCHOJIb3Yysl 3aKOHBl U
(dopMyIibl, CBs3bIBAKOLIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIM3a
YCIOBUS 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pEHIeHHs] 3aJayd, BBIOMPATh 3aKOHBI MU (POPMYJIBL,
HEOoOXOuMble Al €€ pelIeHUs, NPOBOAUTH PACUETHI U CpPaBHUBATH
NOJy4YE€HHOE 3HaUEHUE (PU3NYECKON BETUUNHBI C U3BECTHBIMU JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU T[OMOIIH
bu3NYEeCKUX METOJIOB, HCIIONB3YysS OMHCAHHUE HCCIIECOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsJIKa
IIPOBEICHUSI UCCIICIOBAHUS, A€JIaTh BBIBOBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJECHUIO (PU3NYECKUX SBICHUN WU
bu3znyecKuX CBOMUCTB TeN (KaNMUUIPHBIC SABJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ro o0béMa, TeMIrepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U
HarpeBaHusi IpH M3IYYEHUH OT IBeTa M3JIydarollei (IOrjiouaroIiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, DJJEKTPHU3alWs TEel MW B3aWMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3Yyalu3all¥sl MarHUTHBIX TII0JE€H IIOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MAarHATHOTO TOJIA Ha NPOBOJHHUK C TOKOM, CBOWMCTBA J3JIEKTPOMArHWTA,



CBOMCTBA 3JIEKTPOJBUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUPOBATH
MpOBEpsSEMbIE MPEIIOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (HOPMYJIUPOBATH BHIBOJIBI;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHUS  TEMIEpPaTypbl, OTHOCHUTEIHHOU
BIQXKHOCTH BO3/lyXa, CHJIbI TOKa, HANPSDKEHUs C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATUMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BETUUUHBI OT
APyroili C  HCIOJNb30BAaHUEM MPSAMBIX H3MEpPEHUH  (3aBUCHUMOCTH
CONMPOTHUBJICHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMNEPEYHOrO
CEUEHUS U YACTHHOTO CONMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UAYUIET0 uepe3 MPOBOAHUK, OT HANpsOHKEHUs] Ha MPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIENOBATEIbHOTO M  MapalieIbHOIO  COEAMHEHUMN
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEIys MPeNoKEHHOMY IUIaHy, (UKCHpOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOmuil M TpaduKoB,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEI0BAHMS;

MPOBOJIUTh KOCBEHHbIE U3MEpeHUs (u3nyeckux BeIUUUH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHHE TPOBOJHMKA, paboTra u
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IUJIAHUPOBATh H3MEPEHHsI, COOMpAaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€aysl NMPEAIOKEHHON MHCTPYKLUUH, U
BBIUYUCIISATH 3HAUEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX ONUCaHUsA (B TOM YHCIE:
CHCTeMa OTOIUICHUS TOMOB, TUTPOMETpP, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKOM HHEPIHH, 3JICKTPOOCBETHTEIbHBIC
puOOPHI, HArPEBATEIBbHBIC AIEKTPOIIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOMCTBAX (M3MYECKUX SIBICHHM M HEOOXOIMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npubopsl O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHUsA, JJIEKTPOCKOI, PEOCTaT), COCTABISTH CXEMBbI 3JEKTPHUUECKUX
Leneil ¢ mocae10BaTeNbHbIM U NapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUCHHUS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;



OPUBOAUTH  MpPUMEPHl  (HAXOAUTh  WHGOOpPMAIMIO O  MpPUMEpax)
MPAKTHYECKOTO HWCIOJIb30BaHUsl (DU3MUECKUX 3HAHWH B IOBCEIHEBHOMN
KU3HU 7151 oOecrieueHns 0€30MacHOCTH NP OOpAaIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 370POBbS H COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeJie;

OCYIIECTBIIATh TOUCK HWHPOpMAIMK  (QU3NIECKOTO COACPKAHHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWMK W TYyTEM CpaBHCHHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH HH(OpMAIio, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJOCTOBEPHO;
MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33aJlaHUN HAYYHO-TOMYJISIPHYIO
JUTEPATYpPy (PU3HUYECKOTO COJCP)KAaHMsI, CIPAaBOYHBIC MaTEPHAIIbI,
pecypchl cetu MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpaTKHUE YCTHBIC COOOIICHHUS,
o000mass uHOpPMALMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3NUECKOTO
ColepKaHWsl, B TOM 4YHCJIE MyONHMYHO TIPENCTABIATH PE3yIbTaThI
MPOEKTHOM WJIM HMCCIEIOBATEIBCKON NEATEIbHOCTH, TP 3TOM T'PaMOTHO
WCTIONb30BaTh M3YYCHHBI TOHATUWHBIA —ammapar Kypca (U3HKH,
COIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

MpU  BBITIOJTHEHUN YYEOHBIX TPOEKTOB W HCCIACAOBAHUHN (HU3HUECKUX
MPOIIECCOB pacHpeNesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICTUTH 3a BBIIOJIHCHHWEM ITUTaHA ACUCTBHNA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJI B
JeSITENHHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIly o0yueHus B 9 Kjacce nmpeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

WCMOJIb30BaTh MOHATHUS: CHCTEMA OTCYETA, MaTephalbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHMS, AehopMalius
(ympyras, mnjgacTU4eckas), TpPEHHE, LIEHTPOCTPEMHTENIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO,
LIEHTP TSKECTH TBEPAOTO Tejia, paBHOBECHUE, MEXaHUUECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CIEKTPbl UCIYCKAHUS U TOTJIONICHUs, abda, 0eTa- 1 raMMa-u3IyueHus,
W30TOIBI, SIAEPHASA SJHEPTETUKA;

pasznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JABUKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JABMXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIKEHHUE, KOJIeOaTeNbHOE NIBIKEHHE (3aTyXarollue |
BBIHY>KJICHHbIE KOJIeOaHUs1), pE€30HAHC, BOJHOBOE JIBHXKEHHE, OTPA’KEHUE
3ByKa, MNPSIMOJIMHEHHOE PaclpOCTpaHEHUE, OTPAXKEHUE M MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEeHNE OEI0oro cBeTa B
CIEKTp U CJOXKEHUE CHEKTPAJbHBIX I[BETOB, JUCIEpPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3JIy4YEHHS ) IO ONMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3WYECKUX  SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (uU3nyecKkue SBICHUS B TMPUPOJIE:
MIPUJIUBHI U OTJIUBBI, ABUXKEHUE TUIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 53XO0, IBETa TEll,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOJIOrMYEcKOoe NEHCTBHUE BHJIUMOIO,
yAbTPadUOIECTOBOTO U PEHTTEHOBCKOTO H3JYUYEHHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (DOH, KOCMHYECKHE JIy4H, PaTAO0AKTUBHOE HW3IIyYCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JIYyYEHUN Ha
OpraHu3M 4eJIOBeKa), MpU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PUBHMUYECKUX
SIBJICHUI;

OMKCHIBATh MU3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBJICHUS, UCTIOIb3YS
¢u3nyeckue BeIWYUHBI (CpelHssT U MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBMKCHUH, YCKOPEHHE, TEpeMEIleHHe, MyTh, YIJoBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBI, KUHETUYECKas DSHEpPrus, IOJIHAs MEXaHUYECKas >SHEprus,
MEePHOJT U YacToTa KoJieOaHUM, ITTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJlbl), MPU ONMUCAHUU
MPAaBWIBHO TPaKTOBaTh (DU3UYECKUI CMBICI HCMOJIb3YEMbIX BEJIUYHUH,
0003HAYEHUS W EIUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHUs SHEPruHu, 3aKOH BCEMHUPHOrO TATOTECHUS,
MPUHLNN CYNEPHO3ULUHA CUJI, HPUHUUII OTHOCUTEIbHOCTH [ 'anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBl OTPaXEHUA U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MacCOBOTO YHCEI



NP SIIEPHBIX PEaKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCHIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3MUYECKHE TPOIECCH M CBOWCTBA TEJN, B TOM YHUCJIC W B
KOHTEKCTE CHUTyaIlui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ Omnopod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJaud (omuparolmuecss Ha cuctemMy u3 23
yYpaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (HU3HUECKHUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHUS 3aJauyd 3alKChbIBATh KPATKOE
YCIIOBHE, BBISBIATH HEJOCTAIOIINE WM W30BITOYHBIC TAaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUS, TPOBOAUTH PACUETHI U
OLICHHBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAaYeHUsA (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh TPHU TTOMOIIH
(GU3NYECKUX METOOB, HCIIONB3YSl OMHMCAHHWE HCCIEAOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeaTh  BbIBOJIbL, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OIBITOB;

MPOBOJUTh OMBITHI 1O HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
bu3nYecKuX CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHUs! PHEPruU, 3aBUCUMOCTb Mepuoa KoJeOaHUW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUECHUE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHMsI MpeAMeTa B coOuparoiien
JWH3e, HAOJIOJCHUE CIUIONIHBIX M JIMHEWYATBIX CIICKTPOB HW3ITyYCHHS):
CaMOCTOATENTLHO COOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
o0OpyJOBaHUsl, ONWUCHIBATH XOJl OMbITAa M  €ro  pe3yJbTaThl,
(bopMyIUpPOBaTh BHIBOJIBI;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO TPSAMBIX U3MEPEHUM, OMpEaeIIss
cCpeqHee 3HAUYCHHME H3MepsAeMOill BelnuuuHbBl ((POKycHOE paccTosHue
coOuparoieii JTuH3bl), OOOCHOBBIBaTH BBIOOp crocoba H3MepeHus
(M3MepUTeNbHOTO IpUbdopa);

MPOBOJUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHM (3aBUCHMOCTh MYTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HaudajdbHOW CKOpPOCTH, Mepuoia
KOJI€OaHUI MaTeMaTu4ecKoro MasTHHKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIJia MpeloOMIICHUs OT yria



NaJeHus): IUJIAHUPOBATh HCCIIEIOBaHUE, CAMOCTOSATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThbl MOJIYYEHHOM 3aBUCHMOCTHU
(dbu3nYecKnX BENWYUH B BUJE TAaOMUIl M rpadUKOB, JEIaTh BHIBOABI IO
pe3yJibTaTaM HCCIEI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYUH (CpeaHss
CKOPOCTb M YCKOpEHHE Tejla TMpPU PaBHOYCKOPEHHOM JIB)KEHUH,
YCKOPEHHE CBOOOJIHOIO MaJ€HUs, >KECTKOCTb MPY>KUHBI, KOA(DPUIHMEHT
TPEHUSI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTh, YacTOTa U
nepuoa KojeOaHWM MaTeMaTU4ecKoro U MPYKUHHOTO MAasITHUKOB,
ONTHYECKas CWia CcoOMparomie JIMH3bL, PaJAMOAKTHBHBIM  (QOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIeAYys MPEAIOKCHHOW WHCTPYKIIMH, BEIYUCIISATH
3HAUEHHE BEIIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YUETOM
3aJlaHHOM NOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuasibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX ONUCaHUsA (B TOM YHCIE:
CIHUIOMETp, MATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEPHUCKOM, QoToanmapaT, ONTHYECKUE CBETOBOJHBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUM M  HEOOXOauMble (pU3MUecKue
3aKOHOMEPHOCTH;

MCITOJI30BATh CXEMbI U CXEMATHYHBIC PUCYHKH MU3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX HPUOOPOB M TEXHOJIOTMUYECKUX IPOIIECCOB
Opy peHieHUH Y4YeOHO-IIPAKTUYECKUX 3aJad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cOOMparouieil JINH3E;
OPUBOANTh  MPUMEPHl  (HAXOAUTh  WHOOpPMAIMIO O  TPUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUH B IOBCEIHEBHOMN
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH cpeie;

OCYUIIECTBJISATh TMOUCK HH(POpMaUu (PU3NUECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MOMCKOBBIN 3alpoC, HAXOUTh



NyTH ONpPEeNIEHUsI JOCTOBEPHOCTH MOJyYEHHON MH(OpMalMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIB30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3aJIaHU HAYYHO-TOIMYJISIPHYIO
AUTEepaTypy (PHU3UUECKOrO0 COACpKAHMS, CIPABOYHBIE MaTEpHAIbI,
pecypcsl cetu MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpazoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE
uHpOpMAIlMU U3 HECKOJbKUX HCTOYHHKOB (PU3MUYECKOTO COJEpKaHus,
nyOJIMYHO NPEACTABISATh PE3yIbTaThl IPOEKTHOM WIIM UCCIEI0BATENbCKON
NEATENBHOCTH, IIPU  O3TOM TIPaMOTHO  HMCIOJIb30BaThb  W3YUYCHHBIN
MOHATUUHBIN anmapar HM3y4yaeMoro paszjena (U3HKd U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanueil ¢ ydé€ToM OcoOeHHOCTEeH ayAuTOpuUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudgposbie)
KonTpoabHbl IIpakTnyeckune
n/n NMporpamMmslI Bcero o0pa3oBartejibHbIE
e padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u €€ posib B NO3HAHUYU OKPYKAKOIEr0 MUPa
but6mmoreka [JOK
1.1 O - 2
MSHKA = HAYKa O TPHPOC https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 ) 2 1
MSHHECKUE BEIIMHMHBT https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYUYHBIN METO/I ITIO3HAHUSA 2 1 bubmorexa [OK
' o A https://m.edsoo.ru/7f416194
Hroro no pasneny 6

Pasnen 2. IlepBoHayaibHbIe CBeAeHHS 0 CTPOCHNH BelleCTBA

2.1 Crtpoenue BelecTBa 1 bubmmorexa IIOK
) p m https://m.edsoo.ru/7f416194
)9 JIBM>KeHue U B3aUMOJICMICTBUE YaCTHI] ) 1 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BEMECTRA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBUe TeJl
3.1 Mexannueckoe OBUKEHUE 3 bubnmorexa LIOK

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




bubnuoreka [JOK

32 Hrepuits, Macea, I10THOCTS 4 ! https:/m.edsoo.ru/7f416194
bubnuoreka [JOK
33 Cruna. Bust cut 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 Hasnenue. llepenaua naBieHus: TBEPABIMU 3 bubnuoreka [JOK
' TeJIaMU, )KUJIKOCTIMM U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.2 Jlapierne KuaKocTh > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
43 Armocheproe aapieHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3neu 5. PaGora n MOIIHOCTB. JHeprus
bu6mmoreka [JOK
31 Pabora u momsoCTS 3 ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2 I1 1
> POCTRIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>3 Mexariiieckas oHeprit 4 1 https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioOB U TEM (undposbie)
Ne n/m P Kontpoabnsie | IlpakTHueckue bp
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3pen 1. TenioBblie IBJICHUS
bu6mmoreka [IOK
1.1 CtpoeHue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181¢
e
bu6mmorexa [JOK
1.2 TenuoBsle poLeccsl 21 1 5 https://m.edsoo.ru/7f4181c
e
Uroro no pazaeny 28
Pa3znen 2. DiiekTpryeckre 1 MarHuTHbIE SIBJICHUSA
bubmnoreka LJOK
DJIEKTPUYECKUE 3apsAibl. 3apsHKEHHBIE Tea
2.1 . 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aHMOJIeICTBHE .
bubmuorexa [JOK
2.2 IToCcTOsIHHBIN 2IEKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181c
[
bu6mmoreka [IOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181¢
€
bu6mmoreka [JOK
24 DneKTpoMarHuTHas UHAYKITUS 4 https://m.edsoo.ru/7f4181¢
e




Hroro no paszneny

37

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioOB U TEM (uudposbie)
Ne n/m P Konrtpoabnbie | IlpakTuueckue p
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3zgen 1. Mexann4ueckue siBJIeHUSA
bu6mmoreka [IOK
MexaHn4ecKoe ABHKEHUE U CTIOCOOBI €ro
1.1 10 1 https://m.edsoo.ru/7f41a4a
OTHMCaHUs p
bu6mmorexa [JOK
1.2 BzaumopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUs 10 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbBI
bubmuorexa [JOK
2.1 Mexanndeckue KoeOaHus 7 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no pasneny 15
Pa3jen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 DJIEKTPOMArHuTHOE TOJIE U 6 2 bubmuorexa [JOK




QJICKTPOMAriuTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a
6

Uroro no pazaeny 6
Pasnen 4. CBeToBbI€ IBJIEHUS
bu6mmorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 https://m.edsoo.ru/7f41a4a
6
bu6mmoreka [JOK
4.2 JIuH3bI 1 onTHYECKHE IPUOOPHI 6 https://m.edsoo.ru/7f41ad4a
6
bubmnoreka LJOK
43 Pasnoxxenue 6enoro cBera B CHEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no paszneny 15
Pa3nen 5. KBanToBBI€ SIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u MOMIONIEHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
bubmoreka [JOK
5.2 Crpoenue aTOMHOrO s11pa 6 https://m.edsoo.ru/7f41a4a
6
bubnuorexa [JOK
53 SAnepHble peakuu 7 https://m.edsoo.ru/7f41ad4a
6
Uroro no pazaeny 17
Pasnen 6. [loBTopuTe1bHO-0000111a101IIHIT MOAY/Ib
6.1 [ToBTOpEeHME U 0600IIIEHUE COEPIKAHUS 9 bubnmoreka [JOK




Kypca ¢usuku 3a 7-9 knace

https://m.edsoo.ru/7f41a4a
6

Uroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpoabhbie
padoThbI

IIpakTn4yeckue
padoThI

JlaTa
H3Y4YeHH
b

DJIEeKTPOHHbBIE
uupposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®uznka — HayKa O MPUpOJIE.
SBnenus npupopl. GUzndeckue
SIBJICHUS

MexaHn4JecKHe, TEIIOBEIE,
AIIEKTPUYECKHE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBIICHUS

Ouznyeckue BeIMYMHbI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepeHue
TeMIepaTypbl IPH MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U IaTYNKA
TeMIeparypbl"”

Kak ¢u3uka u npyrue ecrecTBEHHbIE
HAayKH U3Yy4aroT IIPUPOLY.
EcrecTBeHHOHAy4HBIN METO
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJIENIEH

bu6moreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIIposepka
TUIIOTE3bI: 1aIbHOCTD MONETA IApHKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIIe, YeM OOJIbIIe BRICOTA TTycKa'"




Crpoenue BeniecTBa. ONBITHI,

7 JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE bubmmorexa IIOK
P p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBH>KeHUE 4acTUIl BEIIECTBA bubmmorexa IIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITH O
9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHUS BEIlIECTBa
B3anmocBs3b MeX 1y CBOMCTBaMHU
BEIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX B UX bu6mmoreka [{JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
MexaHuueckoe OBUKECHHUE.
12 PasHoMepHOE 1 HEPAaBHOMEPHOE bubmmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKECHUE
bu6mmoreka [JOK
13 Ckopoctb. EquHHUIBI CKOpOCTH
p A I p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorexa TIOK
y p https://m.edsoo.ru/ff0a0ae4
Nueprmg. 3akoH HHEPITUH.
15 BSaPII)MOHeﬁCTBHe TeJ‘IpKaK OpUYMHA bubmmorexa TIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUIKEHHUS TEll
16 [InotHOCTH BemecTBa. Pacuer Macchbl bubnuotexa [JOK
1 00BEMa TeNa 10 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue




IJIOTHOCTU TBEPAOTO TEJIA»

Permrenuie 3agau mo teme "I1OTHOCTE

bu6mmoreka [IOK

18 BenecTna” https://m.edsoo.ru/ff0al23c
Cuita KaKk XapaKTepUCTHUKa
19 B3auMoercTeusa Ten. Cuina
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3y4ueHue
20 3aBUCUMOCTH PACTSKECHUS
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHOMN CHJITBI»
21 SBnenne Tarorenus. Cuna TSKECTH
CBsi3b MEXK]ly CHIION TSKECTH U
22 Maccoil tena. Bec tena. Pemenue Bubmmorexa LIOK
| https://m.edsoo.ru/ff0al778
3aaau o teme "Cuia Tsxectu"
7 Cuna TsKecTH Ha JpYyIruX IUIaHeTax. bubnuorexa IIOK
dusnyecKkre XapaKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [JOK
24 Msmepenme cu. Jlunamomerp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HalpaBJIE€HHBIX
26 10 OJAHOM MPSIMOM. bubmmorexa IIOK
N https://m.edsoo.ru/ff0ala70
PaBHozelcTBYIOMmMAsK CUII
7 Pewrenue 3amau no reme
"PaBHopeiicTBytomas cuin"
)3 TpeHue CKOJIb)KEHUS U TPEHUE TTOKOSI. bubnuotexa [JOK
Tpenue B npUpojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3y4uenue bubnuorexa [JOK




3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIMNXCS
IMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3aga4d Ha OIIPCACIICHUC

30 . .
PaBHOJEHCTBYIOLIEH CUIIbI
Pemienue 3agaud o remam: «Bec
31 tenay, «I'padpuueckoe n3odpakeHne bu6nuoreka [JOK
cuy, «Cunsby, «PaBHOAEHCTBYOIIIAS https://m.edsoo.ru/ff0alde0
CHII»
KontposbHas paboTa mo TeMam:
«MexaHndeckoe JBHKeHHe», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHUITY,
«CHIBDY
1 Amnanus k.p. laBnenue. CriocoOb1 bubnuoreka [JOK
YMEHBIIEHUS U YBEIMYEHUS NABICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 JaBJIEHUs ra3a oT 00bEMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaga naBieHust TBEPALIMUA
35 TCJII;MI/I JKUAKOCTSIMU U Ir)a3aM1/1 3akou bubmorexa [IOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackans
16 JlaBieHue B )KUAKOCTH U Tase, bubmuorexa [JOK
BBI3BAHHOE JICCTBUEM CHUJIBI TSKESCTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBinenue B bubnuorexa [JOK
’KHJIKOCTH U ra3e. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826
38 Coobmaromuecst cocyapl bu6moreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmorexa [JOK

39 Tunpasniieckui npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopuaeBon
JKMJIKOCTHBIN HAcOC
Atmochepa 3emin. [Tpuannel
CyLIECTBOBAHUS BO3AYIIHON
41 }6’Hl 3 3 o bubmuorexa [JOK
ODOTIOTIH SEMITH. SABHCHMOCTE https://m.edsoo.ru/ff0a2b35a
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJ YPOBHEM MOps
bu6mmoreka [JOK
42 Bec Boznyxa. AtmocdepHoe 1aBieHue hitps://m.cdsoo.rw/f0a2bsa
43 N3mepenue aTMOChEpHOTO TaBIICHUS. bu6muoreka [IOK
Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 Gep bu6mmoreka [JOK
HABJICHITA OT BRICOTRL Haft yPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIABIICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reMe
"AtmochepHoe naBieHue"
€HCTBUE KUJIKOCTH U ra3a Ha
47 A 8 bubmuorexa [JOK
TTOTPYCHROE B HHX TEIO- https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JlaboparopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIICH CUIIBL, bu6mmoreka [JOK

JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B XKUJIKOCTbH»

https://m.edsoo.ru/ff0a33fc




JIaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca

bu6mmoreka [JOK

49 Tella B BOJIE OT 00BEMa MOrpyKEHHOU https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YacCTH TeJla»
bu6moreka [JOK
30 Hnaarme rex https://m.edsoo.ru/ff0a3a96
JlaboparopHas paborta
51 "KoHcTpyupoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue
5) cya0B. Bo3nyxomniaBaHuey, bu6nuoreka [IOK
«JlaBneHune TBEPABIX TEN, )KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6moreka [JOK
>3 Mexamireckas padota https://m.edsoo.ru/ff0a3{82
bub6mmoreka [JOK
>4 MonmHocTs. Equuite! MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenoranue "Pacuér
55 MOLIHOCTH, Pa3BUBAEMOH IIPH
noabEMeE 1o JectHuue"
6 IIpocTsie MexaHU3MBI. Phruar.
> PaBHOBecue cui Ha peiuare
KonTponbhas pabota mo teme
57 «/laBJIeHHE TBEPABIX TEI, JKUAKOCTEN
Y Ta30B»
58 PesepBHbIit ypok. PaboTa ¢ TekcTamu bubnuorexa [JOK

10 TEMC ((I[aBJ'IeHI/Ie TBépI[BIX TCII,

https://m.edsoo.ru/ff0a4ffe




KUJKOCTEH U ra3oBy» / Beepoccwuiickas
poBepoyHas pabora

59

Amnanus K.p. Pelyaru B TexHuke, ObITy
u npupoze. JJaboparopHast pabora
«HccnenoBanue ycinoBHii paBHOBECHS
pbI4ara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agay mo Teme «Y CI0OBUSA
paBHOBECHSI pblUara

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumment nosesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII1/[ HaknoHHO#
TIOCKOCTH

0.5

62

Pemenne 3aga4d no teme "Pabora,
MomHocTh, KIT"

bub6moreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckas JHEprusi.
Kunernueckas u noTeHIMaIbHAS
SHEPIUst

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPTUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

VYPOK-9KCIIEPUMEHT 110 TEME
"OKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUs1 KHHETUYECKOU 1
MOTEHLIMAJIBHON PHEPTUU NIPU
CKaTbhIBaHMM TeJIa I10 HAKIIOHHON
IJI0CKOCTH"

66

KoHnTtponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUD

67

Amnanus K.p. Pe3epBubiii ypok. PaGora

bu6mmoreka [JOK




C TeKCTaMH 110 TeMe "MexaHndeckoe
nBroKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHrlit ypok. PaGota ¢ TekcTamu

68 o teme "Pabota. MOIIHOCTE. 1
Oueprus"UTorosslii Tect.
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHBbIE
JlaTa
Ne uugposbie
Tema ypoka Konrtpoasbubie | IlpakTtudeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI b
pecypcsl
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE | Bubamorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUJIKOTO U | bu6moreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOnbsicHeHHEe CBOMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIA |
BEILIECTBA HA OCHOBE TOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
5 Kpucrannuueckue u amop¢HbIe Tena 1 Bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KalWJUISIPHOCTb. 1 bu6nuoreka [JOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHUe U CKATHE 1 Bubmmorera I[JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTyphl CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CrnocoOsl 1 bu6nuorexa IIOK
U3MECHEHUS BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buael Terionepenaun 1 but6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCII0JIb30BaHUE TEIJIOBBIX CBOWCTB

bubmuorexa [JOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenpHas bubnuoreka [JOK
TEILIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnuorexa [JOK
TemnnooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBanne IBIEHUS bubnuoreka [JOK
TEIJI000MEHa TTPU CMEITNBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiueit BOIbI"
Pacuer konudecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tela
Y BBIICIISIEMOTO MM TIPH OXJIAXKICHUHN

16 Jlaboparopuas padota "Onpenenenue bu6mmoreka [JOK
YAEIbHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeiabHas TeIioTa bu6muoreka [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpAECBaHNE

18 KPUCTALUTMYECKUX 2@1 Y nenvHas bubmorexa [OK

P e https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 Jlaboparopnas pabota "Onpenenenue bubnuotexa [JOK
YJEIbHOM TEIUIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHJEHCALIUS. bubnuoreka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas TeniaoTa bu6moreka [JOK




napooOpa3oBaHUs M KOHJICHCAITHH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
0T aTMoc(epHOTO TaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Ompenenenue
OTHOCUTEJILHOM BIaXXHOCTU BO3/ayxa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUTIB paOOTHI TETIIIOBBIX
neurateneit. [laposas TypOuna.
JIBUraTens BHYTPEHHETO CrOpaHuUs

25

KII/ TermoBoro nBuratens.
TerutoBble IBUTATENH U 3aIIATA
OKpY>Karolei cpebl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPI'MU B TCIJIOBBIX ITPOLCCCax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBbie ABJICHUS.
W3meneHue arperaTHeIX COCTOSTHUI
BenecTna"

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

28

KonTponbnas pabota no teme
"TermnoBble gBneHud. U3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

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

29

AHanu3 K.p. Dnektpuzanus Tei. [[sa
poJia ANMEKTPUIECKHX 3apsI0B

30

VYpoxk-uccienopanue "DaeKTpu3aus
TeJl UHAYKIUEH U TPU
CONPUKOCHOBEHUH"




B3anMozencTere 3apsyKeHHBIX TEIL.

bubnuorexa [JOK

31
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.
1 HanpsikeHHOCTB 3JIEKTPUYECKOTO bu6nuorexa IIOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEH
Hocurenu snexkrpuyeckux 3apsaos.
33 DneMeHTapHbIl 3apsia. CTpoeHue
aToma
34 [IpoBOHUKYN W TUAIEKTPUKHU. 3aKOH bu6mmoreka [{OK
COXpaHEHUs IEKTPUUECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mpuMeHeHnE bu6mmoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKU TOK, YCIOBUS €r0
36 cyuiectBoBanus. cTouHuKH bubmmorexa [IOK
Y ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JleficTBUS STIEKTPUIECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "JleiictBue
38 AJIEKTPUYECKOTO T10JIsI HA TPOBOJAHUKH 1
U JUDJICKTPUKH"
39 DNEeKTpUYECKU TOK B METAJLIaX, bu6muoreka [JOK
JKMJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas padota
" bubnuorexa [JOK
41 N3MepeHne u peryampoBaHUE CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DEKTPUUECKOE HATIPSKCHHUE.
Bonsr™merp. JTaboparopras pabota

bu6mmoreka [JOK

42 "U3mepeHnue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHre MPOBOAHUKA. bu6muoreka [IOK
VY nenpHO€e CONIPOTUBIICHUE BEILECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHUMOCTH

44 AJIEKTPUYECKOTO COMTPOTUBIICHUS 1 bu6nuoreka [IOK
IPOBOJHUKA OT €r0 JJIMHBI, IO N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MmaTepuana”
3aBUCHMOCTb CUJIbI TOKA OT

45 HanpspbkeHus. 3akoH OMa Jj1sl ydacTka buomorexa [OK

https://m.edsoo.ru/ff0aa44a

enu
Jlaboparopnas pabota
"UcciaenoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, MAYIIETO Yepe3 PE3UCTOp, OT 1 brbmorexa [OK

https://m.edsoo.ru/ff0aa04e

CONPOTUBJIEHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U apauieIbHOE
COCTMHEHMSI TIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka

43 IIpaBUJIa CJIOKEHMSI HAIIPSLDKEHUH TTPU ) bubnuorexa LIOK
[IOCIEA0BATEIBHOM COCIMHEHUN IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBUJjIa JJIs CUJIBI TOKA IIPU 1 bubnuorexa LIOK

napajuieIbHOM CO€IMHEHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenue 3anau Ha npuMeHeHE

bu6mmoreka [JOK

50 3akoHa Oma JJis pa3IuyHOTO
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHMUSI IPOBOIHUKOB
51 PaGoTta 1 MOITHOCTH ANIEKTPUIECKOTO bu6nuoreka [IOK
ToKa. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JlabopartopHnas pabdota "Onpezaenenue
52 a00TBHI ¥ MOIITHOCTH JICKTPUUYECKOTO bubmorexa [OK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTen
53 AIEKTPUIECKON SHEPTUHU B OBIT bubmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 [TocTossHHBIC MAarHUTHI, KX
B3aNMOJICHCTBHE
VYpok-uccrnenosanue "M3yuenue bu6mmoreka [JOK
55 . "
MOJIEW TOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nojie. MarHuTHOE 1oJie
bubmuorexa [JOK
56 3eMJIi ¥ €ro 3HaYC€HHE ISl )KU3HHU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
57 3apsiKeHHbIC Tella U UX bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoiericTBusl. [locTosTHHBIN
ANEKTPUYECKUH TOK"
KoHTponbHas paboTta 1mo teme
"DneKkTpuuecKue 3apsbl.
bu6mmoreka [JOK
58 3apspKeHHbIE Tena U UX

B3aumogencTBus. IlocTOSIHHBIM
ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abea8




59

PesepBHbIit ypok. Pabora ¢ TekcTamu
o teme "[locTosiHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

AHanu3 k.p. OneiT Opcrena.
MarauTHO€E HoJIe AIEKTPUIECKOTO
TOKa MarHuTHOE MoJje KaTylKu ¢
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue IeKTPOMAarHUTOB B
texnuke. Jlaboparopnas pabota
"U3yueHue neicTBUSI MAarHUTHOTO
OJIsl HA IPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTaTENb TOCTOSHHOTO
Toka. Mcnonb3oBanue
3JIEKTPOABHUraTeNeil B TEXHHYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpyupoBaHue 1 U3yueHue
paboThI aekTpoaBuraresns"”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apazes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKIUU.
[IpaBuno Jlenna

64

Onekrporeneparop. Crocoos
MOJTYYCHHUS DIIEKTPHUYECKOW IHEPTUH.
DeKTpOCTaHIIMY Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUU

65

[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DNEeKTPUYECKUE 1




MATrHUTHBIE sBJIeHUSA"

KonrtponbHas padorta no teme
66 "DNeKTpUYECKHE U MarHUTHBIE
ABJIeHUA"

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

Amnanu3 K.p. Pe3epBHbIii ypok. PaGora
67 ¢ TekcTtamu 1o TeMe "TeruioBrle
siBjieHus"

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

PesepBHbIii ypok. Pabora ¢ Tekctamu
68 1o TeMe "MarHuTHbie

sBiieHus ' ITOrOBBI TET.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5




9 KUIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuuecku
n/n Bcero u3ydeHnusi | odOpa3zoBaTesibHbIE
padoThI e padoThbI
pecypchbl

1 MexaHuuyeckoe IBUKEHHE. 1
MartepuanbHas TOUKa

) Cucrema orcuera. OTHOCHTEIIHBHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsIMONIMHENHOE bubmuoreka [IOK

3 1
JBIKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE

4 nBxkeHne. CpellHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonHENHOE PaBHOYCKOPEHHOE 1 bu6nunoreka LIOK
JIBUJKECHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSAMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1
I'padux ckopoctn
Jlabopartopnast pabota "Onpezenenne

7 YCKOpEHHUS Tena Ipu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

g CBoboaHoe nageHue tei. OnbIThl i
lanunes

9 PaBHOMepHOE nBHKEHUE TTO 1 bubmmoreka [JOK

oKkpy»kHoCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael76




obparienus. JIunelinas u yriosas

CKOpOCTH
10 [leHTpOCTpEMUTEIIEHOE YCKOPEHUE
1 I1epBe1ii 3akon HeroToHa. Bektop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHOpelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnuoreka [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewenue 3anau Ha npuMeHeHnE bu6muoteka [{OK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyrocrtu. 3akoH ['yka ngg;ﬁf;;gﬁﬁmaeca 5
16 Pemenue 3anau no reme «Cuia
YIOPYTOCTH
17 Jlaboparopunas pabota «Onpenenenue bubnuotexa [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6muoreka [HIOK
18 Cina Tpenus https://m.edsogru/ ff0at738
19 Pemenue 3amau mo teme «Cuita but6mmoreka [{OK
TPEHUSDY https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubmmoreka [JOK
Kod(puImeHTa TpeHMs CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3ana4 no teme "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuna TSKecTH U 3aKOH BCEMUPHOTO bubmmoreka [IOK




TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
maacHUuA

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "J[BrkeHue Ten

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPa
(Conmueunas cuctema). ['anaktuku"
Pemrenne 3amau mo teme "Cuia
24 TSDKECTH Y 3aKOH BCEMHUPHOIO bubmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 IlepBas kocMHuuecKkast CKOPOCTb. bubmuorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBECHE MaTEpHAIBHONW TOYKH.
AOconroTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA € bubmmorexa LIOK
. N p https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIIICHHUS.
MowmenT cuibl. LlenTp TsbxecTn
PaBHOBECHE MaTEpUAIBHOW TOYKH.
AOGCoI0THO TBEPAOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA €
3aKPEIUIEHHONW OCBIO BPAILICHUS.
MowmeHnT cunsl. LlenTp TsKecTH
" bubnmoreka [JOK
Pemrenue 3amad mo teme "MoMeHT
28 " https://m.edsoo.ru/ff0b02b
cuibl. LlenTp TsxecTn 4
[ToaroroBka K KOHTPOJIBHOM paboTE MO bubmuoreka [JOK
29 Teme "MexaHn4ecKoe IBUKEHUE. https://m.edsoo.ru/ff0b040
B3aumopeiictBue Ten" 8
30 KoHnTtponbHas paboTta mo teme bubnuotexa [JOK

"MexaHn4YeCcKoe IBUKEHUE.

https://m.edsoo.ru/ff0b06ec




B3aumogeiictsue ten"

Amnanu3 k.p. Umnynsc Tena. Ummymnsc
CWJIBbL. 3aKOH COXPAaHEHUS UMITYJIbCa.

but6mmoreka [JOK

31
Yipyroe u HeyIpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICCTBUE
1 Pemenue 3amau mo teme "3aKkoH but6mmoreka [{OK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHbepenius "PeaktuBHOE
JIBUOKEHUE B PHUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuyeckasi paboTa U MOLTHOC
XAHHHCCkas paboTa i MOMHOCTS https://m.edsoo.ru/ff0b0ag4
but6mmoreka [{OK
PaGota cuiibl TSKECTH, CUJTBI
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS g
JlaGopatopHnas pabota «OnpeneneHue
36 pabOThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBM)KCHHUH TeJla 10
TOPU30HTAIBLHON TOBEPXHOCTHY
37 CBsi3b 2HEPrUH U PaOOTHI.
[ToTenuumanbHas sHEPrUs
18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUH B
MEXaHUKe
40 Jlaboparopuas padota «3yuenue bubnmnoreka [JOK
3aKOHA COXPaHEHUS YHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe NBUKEHHUE U €TO bu6nuoreka [JOK

XapaKTCPUCTUKU

https://m.edsoo.ru/ffOb185
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42

3aTyxaroiiue KojaeoaHusl.
Brinyxnennsie kosnebanus. Pesonanc

bubnuoreka [JOK
https://m.edsoo.ru/ff0b20{0

43

MareMaTuyecKkuii U Npy>KUHHBINA
MasiTHUKU

44

VYpok-uccrnenoBanue «3aBUCUMOCTh
nepuojaa KojaebaHui oT KECTKOCTH
MPYXUHBI U MacChl Tpy3a»

but6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBparienue 3Hepruu npu
MEXaHUYECKUX KOoIeOaHUsIX

46

JlaGopartopnast pabora «Ornpeznenenue
4acTOThI U Iiepuo/ia KoneOaHui
MPY>KHHHOTO MasiTHUKa

bubnuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopnas pabota «IIpoBepka
HE3aBUCHMOCTH NIEpU0JIa KoJieOaHuit
rpy3a, NOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

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

48

Mexaunueckue BoaHbL. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpononbHbIE
MIOIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepeHuus "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3ByK. PacnipocTpanenue u oTpaskeHue
3ByKa

51

VYpok-uccnenosanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3By1<a oT
JaCTOTHI"




I'poMKOCTb 3ByKa M BBICOTA TOHA.

52 o
AKyCTHYECKHI pe30HaHC
53 VYpoxk-koHpepeHuus "YpTpa3ByK u bu6nunoreka IIOK
MH(Pa3BYK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
54 TeMe "3aKOHbI COXPaHEHHUS bubmmorexa TIOK
P ’ | https://m.edsoo.ru/ff0b25f0
MexaHn4yeckue KoJeOaHus U BOJHbI
KoHntpoinbnas paborta mo teme
55 "3aKkoHbI coXpaHeHHs. MexaHnyeckue
Kosie0aHusl ¥ BOJHBI"
56 AHanu3 K.p. DJIEeKTPOMarHUTHOE TOJIE. bubmmoreka [IOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH
Ypok-koupepenuus "Hlkana
53 3JIEKTPOMATHUTHBIX BOJIH. bu6muoreka [IOK
Hcnonbs3oBaHue 371€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue
. but6mmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YacTOTHI U JJIMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoOMarHuTHas MPUPO/Ia CBETA. bubmmnoreka [IOK
61 CkopocTts cBeta. BonHOBBIE CBONCTBA https://m.edsoo.ru/ff0b31d
cBeTa 0
62 HcTtounuku ceeta. [IpsmoinnHeiinoe bubnmnorexa [JOK

pacrpocTpaHeHue CBeTa. 3aTMEHUS

https://m.edsoo.ru/ff0b365




Connua u Jlynsl 8
3aKOH OTpa)XEHMs CBETA. 3epKaja.
but6mmoreka [JOK
63 Pemienue 3ana4 Ha npyuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaKEHUs CBETa
64 [Ipenomnenue cBeta. 3akOH bubnuorexa [JOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA. Bu6 OK
noIMoTEeKa
65 Hcnonb3oBanue NOJHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3c5c
OTpa)kKeHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnast pabota "UccnenoBanue
66 3aBUCUMOCTH yTJla MPETOMICHHS
CBETOBOTO JIy4a OT yrIJia MaJeHus Ha
rpanune "Bo3ayx-crexsio""
Ypok-koHpepenmus "Vcnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bubnmnoreka [JOK
68 JIunzel. OnTudeckas cuia JIMH3BI 1
https://m.edsoo.ru/ff0b3f2¢
. bubmmoreka [JOK
69 [Toctpoenue n3odpaxeHuii B TMH3aX 1
https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "OnpenencHue bubnmnoreka [JOK
70 (hOKYCHOTO PACCTOSIHUSI U ONITUYECKOM https://m.edsoo.ru/ff0b420
CHJIBI COOMpArOIIe TUH3HI" 6
71 Ypok-koHpepeHmus "OnTudeckue bubnmnoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [JOK
72 ['ma3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468

4




Ypok-koupepenmus "JledexTs

73 "
3penusi. Kak coxpaHuTh 3peHue
Pasnoxxenue 6enoro cBera B CIEKTP.
OnbiTel HetoToHA. CrioxkeHue bubmuoreka [JOK
74
CIIEKTpabHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopnas padota "OIBITHI 11O
pa3IokKEHUIO OENOro CBeTa B CIEKTP U
75 BOCIIPUATHIO 1[BETA MIPEAMETOB IIPU UX bubmorexa HOK
p I pea p https://m.edsoo.ru/ff0c0e2a
HAOII0/IEHUH Yepe3 [IBETOBHIE
bunbTpeI"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdepeHusa u audpakuus”
77 OmnsiTel Pesepdopna u minanetapuas bubmmoreka [JOK
MOJCNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue v noriomnieHue cBera
79 aroMoM. KBaHTbl. JInnenyareie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypoxk-mipaktukym "Habmronenue bu6mmoteka [{IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUABI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atoMHoro sapa. Hykinonnas bu6bnunoreka IIOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbBIE IpEBpaIICHUS. bubmuorexa [JOK

M3otonsl

https://m.edsoo.ru/ff0clal4




84

Pemtenue 3amad mmo reme:
"PanuoaktuBHBIEC peBpamieHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1b4a

85

Ilepuon nomypacnana

86

Ypok-koHpepennus "PagnoakTuBHbIC
U3ITy4eHUs B IPUPOJIE, METUIIHE,
TeXHUKe"

but6mmoreka [{OK
https://m.edsoo.ru/ff0c2126

87

SAnepHbie peakiuu. 3aKOHbBI
COXPaHEHHs 3apsSA0BOr0 U MacCOBOTO
qucen

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3M aTOMHBIX sijiep. CBs3b
MacChl M DHEPTUHU

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anau no reme "SnepHbie
peakuun"

90

Peaknuu cuHTe3a U AeNeHus sSaep.
Hcrounuku sHeprun ConHIa U 3BE37

but6mmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koubepenius "AnepHas
sHepreTuka. JlercTBus
PaZOaKTUBHBIX U3TyYEHUH HA KUBBIC
Opranu3Mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "DJIEeKTPOMArHUTHOE MOJIE.
DJeKTPOMarHuTHbIE BOIHBI.
KBanrtoBsie siBneHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota no teme
"DNeKTpOMarHuTHOE TMOJIE.
DJeKTPOMarHuTHbIE BOJIHBI.
KBanrtoBsie siBneHus"

94

Amnamms k.p. [ToBropenue, o6o0meHue.

bu6mmoreka [IOK




JlaGopaTopHbie pabOoTHI IO Kypcy
"Bzaumopeticrue Tea"

https://m.edsoo.ru/ff0c245a

[ToBTrOopenue, o6o0meHue. Pemenne

95 ACYETHBIX U KaYECTBEHHBIX 3a7a4 110 1 bubnmorexa [IOK
p Al https://m.edsoo.ru/ff0c2572
teme "TemnoBble mpoiecch”
[ToBTOpenue, o600meHNe. Permenue
96 aCUYETHBIX U KaueCTBEHHBIX 32124 IO 1 bubnnorexa LOK
p s . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX gBurareaci"
[ToBTOpenue, o6o0meHNe. Perenue
97 ACYETHBIX U KaYeCTBEHHBIX 337a4 110 1 bubmmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTanoBOK"
[ToBTOpeHnue, 06061IeHNE.
98 JlabopaTopubie pabOTHI IO KYPC 1 1 Bubmorexa ITOK
paTop p ypey https://m.edsoo.ru/ff0c2c¢52
"CBeToBbIE IBIeHUS"
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmiorexa IIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUsI B MEXaHUKE
[ToBTrOopenue, 0600mmenue. Padora ¢
100 tekcramu 1o teMe "Konebanusa u 1 Bubmorexa IIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTrOopenue, o6o0mmenue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBEIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHToBas u 1
snepHas pusuka" VToroBblii TECT.
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







HHPOBEPAEMBIE ITPEAMETHBIE PE3YJ/IbTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJLHOM MTPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBePsieMoOro
pe3yiabTarta

HpOBepﬂeMble NMpEeAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI
06p330BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O o01ero Oﬁpa?.OBaHI/Ifl

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasiinydaTtb SABJICHUA IO OINHMCAHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSPI‘lCCKOC SABJICHUC

1.3

pacro3HaBaTh MpOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUHA B
OKpYXaroIlleM MHUpPE, B TOM 4HcClie (U3NYECKUE SBJICHUS B MPHUPOJE,
IpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIAEIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINICCKUX SIBICHUI

1.4

ONKCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (pU3MUYECKUE SBJICHUS,
UCNONb3ysl (U3NYECKUE BEIMYMHBI, IPU ONMCAHUHM IPABHIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICI HCIOJb3YEMbIX BEIMYUH, WX
0003Ha4YeHUSI ¥ €AUHULIBI (PU3MUECKUX BETUYHMH, HAXOIUTh (HOpMYIIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH, CTPOMTH  TpaQuKH  HW3YYEHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘I€CKI/IX BCINYNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PM3MUYECKUE SBICHUS U IMPOLIECCHI,
UCTIONIb3YSl W3YYEHHBIE 3aKOHBI, MpPU O3TOM JaBaTh CIOBECHYIO
bopMyNIMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAJKECHUE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl U CBOMCTBA TENl, B TOM
yyciae M B KOHTEKCTE CHUTyallMid IPaKTHKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruuyeckux ImaroB ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, (PU3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH




1.7

pemaTh pacu€THbie 3ajaud B 1 — 2 AEWCTBUS, UCTIONB3YS 3aKOHBI U
dbopMy1ibl, cBs3bIBaIONINE (PU3UYECKUE BETUYUHBI: HA OCHOBE aHaJIN3a
YCJIOBHSL 3aJaud  3alUChIBaTh KpaTKOE YCJIOBHUE, TOJCTaBISATh
¢buznyeckue BeIUYUHBI B (POPMYIIBI U TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIE, HEOOXOAUMBIE TSl PEUICHUS 3aja4, OILICHUBATh

PEaTUCTUIHOCTD MOTYUYEHHON (PU3HUECKON BEIIMUNHBI

1.8

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO DPELIMTh IPU MOMOLIH
¢u3MUecKuX METO[OB, B OINHMCAHUM HCCIEAOBAaHHUS BbIIEIAThH
IpoBepsieMoe  MpeAanoyiiokeHue  (TUMnoresy),  pasziauyaTth U
UHTEPIPETUPOBATh IOJYUYEHHBIH pe3ysnbTaT, HAXOJUTh OIIMOKU B

XO0J¢€ oIlbITa, A€JAaTh BBIBOJBLI 110 €T0 pE3yJibTaTaM

1.9

IPOBOAMUTH OIBITHl 10 HAOJIONEHUIO (PU3NYECKUX SBICHUM WIN
busznyeckux  cBOMCTB  Tem:  (opMmynHpoBaTh  IpOBEpsieMble
NPEIIONIOKEHNs, coOMpaTb  YCTAHOBKY M3  IPEIJIOKEHHOIO

000pyA0BaHUs, 3aMUCHIBATh X0l ONbITa U (HOPMYIHPOBATH BHIBOABI

1.10

BBITIOJIHAT TIPSIMBIE M3MEPEHHSI C HWCIIOJIB30BAHMEM AHAJOTOBBIX M
UQPOBBIX NMPUOOPOB, 3aMMUCHIBATH MOKa3aHUS NMPHOOPOB C Y4ETOM

3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  HWCCJICIOBAHME  3aBUCUMOCTH  OJHOM  (pusmueckoi
BEJIMYMHBl OT JPYroil C UCHOJIb30BAHUEM TMPSMBIX HW3MEPEHUH,
y4acTBOBaTh B TUIAHMPOBAHWU Yy4E€OHOTO HCCIIEIOBAaHUS, COOMpaTh
YCTaHOBKY W BBIMIOJHSITh U3MEPEHHUSI, CIIEAYs MPENI0KEHHOMY TUIaHy,
(GUKCHpPOBAaTh pe3yNbTaThl TOJTYYCHHOW 3aBUCHMOCTH (PU3HUYECKUX
BEJIMYUH B BUJC NPEIJIOKCHHBIX TAOJIHIl ¥ TpaUKOB, JeTaTh BHIBOJIBI

IO pe3yJibTaTaM HUCCICAOBAHUA

1.12

MPOBOJNTh KOCBCHHBIE H3MEpEHUs (PU3MYECKHX BEIUYHH, CIEAys
NPeJIOKEHHON MHCTPYKIUU: TPU BBIOJIHEHUN U3MEPEHUN cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIATH 3HAUYEHHE HCKOMOM

BCJIMYHUHBI

1.13

coOnroAaTh IMpaBWiIa TEXHUKH Oe3omacHOCTH Tnipu paboTte ¢

J1a0opaTOpHBIM 000pYI0BaHHEM

1.14

yKa3plBaTh MPUHIUNBI  JACHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepHU30BaTb IPUHLHIBI JEUCTBUS HM3yYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OMNMCaHUS,

UCTIONB3Yysl 3HAHMSA O CBOMCTBaX  (M3HMYECKHX SBICHHHA W




HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMeEpax)
MPAKTHYECKOTO UCIONIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHON
KU3HM I oOecrieueHus O€30MacHOCTH MpU  OOpallleHud ¢
npuOOpaMu U TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHEHHUSI 37I0POBbS U

COOJTI0IEHHSI HOPM 3KOJIOTHYECKOTO TTOBEACHUS B OKPY’KaIOIIeH cpesie

1.16

OCYILECTBIISATH OTOOpP MCTOYHHKOB MH(OpManuu B ceTd VMHTEepHET B
COOTBETCTBMHM C 33JaHHBIM IOMCKOBBIM 3allpoCcOM, Ha OCHOBE
UMEIOIMXCSA 3HAHUH M MyTEM CpaBHEHUS PA3IMYHBIX HCTOYHHKOB
BBIJICNIATE WH(OpMAINIO, KOTOpast SIBJISIETCS TPOTHBOPEYHMBON WIIH

MOXKET OBITh HCHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBIITOJIHCHU U yueOHBIX 3alaHAN
HAyYHOINIONYJIIPHYIO  JIUTEpaTypy  (U3UYECKOro  COAEpkKaHMS,
CIIpaBOYHBIE MaTEpHUallbl, pecypcbl cetu MHTepHeT, BianeThb
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTA, Mpeodpa3zoBaHus HH(GOpMAIHH

13 OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUChMEHHBIE U YCTHBIE COOOIECHUS
HAa oOcHOBe 2 — 3 WCTOYHUKOB WHPopMAIUK (PHU3UIECKOTO
COJIep’KaHus, B TOM 4Hcje MyOJIMYHO JeNlaTh KPAaTKHE COOOIEHUs O
pe3ynbTaTax TMPOEKTOB WM Y4YeOHBIX WCCIEJOBAHUMA, TMPU OSTOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM TMOHATUMHBIA anmapar Kypca

(1)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHel71

1.19

IpY BBIOJHEHUU Y4E€OHBIX MPOEKTOB M UCCIEIOBAaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJja4aMu,
CIIEIUTh 3a BBINOJIHCHWEM IIJIaHA NEHUCTBUM, aJE€KBaTHO OLICHMWBATH
COOCTBEHHBI BKJAJ B JEATEIBHOCTb TIpYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aMMOJCHCTBHE, YYUTBIBAsk MHEHHE

OKPY’KaOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIBb30BAaTh IIOHATHUA




1.2

pasiindaTtb ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSPI‘lCCKOC SABJICHUC

1.3

pacro3HaBaTh MpOSBICHHE M3YYCHHBIX (U3MYECKUX SBJICHUNA B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3UYECKUE SBICHHUS B MPHPO/IE,
IpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINICCKUX SIBICHUI

1.4

ONKCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (pU3MUECKUe SBICHUS,
UCNONb3ysl (U3NYECKUE BEIMYMHBI, IPU ONMCAHUM IPABHIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICI  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUS ¥ €AUHULIBI (PU3MUECKUX BEITUYHMH, HAXOIUTh (HOpMYIIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MYECKYI0 BEIMUMHY C JAPYTUMH
BEIMYMHAMH, CTPOMTH  TpaQuKH  HW3YYEHHBIX  3aBUCHUMOCTEH

(1)I/ISI/I‘I€CKI/IX BCINYNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, ()M3MUYECKUE SBICHUS U MPOLIECCHI,
UCTIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU O3TOM JaBaTh CIOBECHYIO
GbopMyIMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKECHUE

1.6

OOBSCHATH (PM3MUYECKUE MPOIECCHl U CBOMCTBA Tell, B TOM YUCJIC U B
KOHTEKCTE CHUTyallUd MpaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKHUX MIAroB C MOMOIIBbI0 | — 2 HM3yYeHHBIX CBOMCTBA

(1)I/I3I/I‘ICCKI/IX HBJ'IGHHfI, (I)I/ISI/I‘ICCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTHU

1.7

pemiath pacy€THbIe 3a1auu B 2 — 3 JE€MCTBUS, MUCHOJbB3Ys 3aKOHBI U
dbopMyIbl, CBSA3BIBAIONINE (DU3UUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a
YCIIOBUS 3a/1a4M 3allMChIBATh KPATKOE YCJIOBUE, BBISBIATH HEAOCTATOK
JAHHBIX Ui pELIeHHs 3aJaud, BBIOMpPATh 3aKOHBI M (OPMYIIBI,
HeoOXouMbIe Uil €€ pelleHUs, MPOBOAUTH pacu€Tbl U CPAaBHUBATH
MOJly4YeHHOE 3HAaueHWe (PU3UYEeCKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBbIMHA

1.8

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PELIUTh MHpPU HOMOIIH
(bHU3MUECKUX METOI0B, UCTIONIb3Ys ONUCAHUE UCCIICA0BAHMS, BBIIEATh
IIPOBEPSIEMOE TPEAIOJI0KEHUE, OLECHUBATh NPABWIBHOCTH IOPSAKA

MMPOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

1.9

MMpOBOAWUTL OIIBITBI IIO Ha6J'IIO,I[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBJICHUM WU

buU3MYECKUX  CBOWCTB  Tel:  (OpMynHpoBaTh  IPOBEPSEMbIC




NPENIONIOKEeHNs, coOupaTb  YCTAHOBKY M3  IPEIJIOKEHHOIrO

O60py,Z[OBaHI/I$I, OIIMCBIBATHh X0/ OIIbITa U q)OpMy.HI/IpOBaTb BBIBOBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUS C HCIOJIB30BAHUEM aHAJIOIOBBIX
npruOOPOB U TATYNKOB (PU3NIECKUX BEJIMYMH, CPABHUBATH PE3YIIbTATHI

U3MEpEHHI ¢ y4E€TOM 3a/1aHHOI a0COMIOTHOM MOTPEIIHOCTH

NPOBOAWTHL  HCCIEAOBAaHHWE 3aBUCUMOCTH  OAHOM  (pu3mueckoin
BEJIMYUHBl OT JPYrOM C MCIOJb30BAaHUEM IMIPSMBIX HM3MEPEHUMN:
IUIAHUPOBATh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEPEHUs, Cleaysd  NpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUJAE TaOIUIl U TpadUKOB,

ACJIaThb BBIBOABI 110 pE3yJibTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHbIE  W3MEPEHUs  (PU3UYECKUX  BEIMYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUMH, M BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOnrofarh IMpaBWia TEXHUKM Oe3omacHOCTH Inpu paboTte ¢

n1abopaTOpHBIM 000PYTI0BAaHUEM

1.14

XapakTepu3oBaTh MPUHLUMBI JEHCTBHS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMCAHUS, HCIOIb3Ys
3HAHUS O CBOMCTBaX (PM3MYECKUX SBJICHMH U HEOOXOAUMBbIE

(1)PI3H‘-I€CKI/I€ 3aKOHOMCPHOCTU

1.15

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPHUTEIIbHBIC
npuOOpHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM, COCTABIIATh CXEMBI
EKTPUYECKUX LENeHd C IIOCIEAOBATEIbHBIM U I1apajuIeIIbHBIM
COCJMHEHUEM  OJIEMEHTOB, pa3idyas yCIOBHble 00O3HAYCHHMS

QJICMCHTOB JJICKTPHUYCCKUX Heneum

1.16

OPUBOJAUTH TNpHUMEPbl (HAXOAWTh HHGOPMALMIO O MPUMEPAX)
NPaKTUYECKOTO UCTIONB30BaHUS (PU3NIECKUX 3HAHUIA B TIOBCEAHEBHOM
KHU3HM U1 oOecriedeHusi O€30MacHOCTM MpH  OOpallleHHH C
npubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 37I0POBbS U

COOJTI0ICHHSI HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIICH cpesie

1.17

OCYILECTBIIATh MOUCK MH(OpMaLUK GU3NIECKOTO COJACPKAHUSA B CETU
HHTrepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIONIHUTEIBHBIX MCTOYHHUKOB BBLICTATh HHPOpPMAIMIO, KOTOpas

ABIIACTCA HpOTI/IBOpe‘{HBOﬁ WJIU MOXET OBbITh HCHOCTOBepHOﬁ




1.18

WCIIOJIb30BaTh TPHU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO-
MOMYJISIPHYIO JIUTEPaTypy (pU3Mueckoro coaep)kaHus, CIpaBOYHBIC
Marepuasibl, pecypcbl cetu  MHTepHer; Bimamerb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

cO31aBaTh COGCTBGHHBIG NMHNCbMCHHBIC U KPATKUC YCTHBIC COO6IJ_[CHI/I$I,
0000m1ass MHGOPMALMIO W3 HECKOJBKUX HCTOYHUKOB (DU3UIECKOTO
CONIep’KaHUsl, B TOM 4YHCIE MyOJIUYHO NPEACTABIATH PE3yIbTaThI
MPOSKTHOM WJIM HWCCIICIOBATEIIbCKON  JICATEIIBHOCTH, TIPH 3TOM
IPaMOTHO HCIOJb30BaTh HM3YUYCHHBIN IMOHATUHHBIA ammapar Kypca

(HU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUEH

1.20

IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M HMCCIECIOBAHUH (PU3MUECKUX
MIPOLIECCOB PACHPENENITh 00sI3aHHOCTU B TPYIIE B COOTBETCTBHH C
INOCTAaBJICHHBIMM 3aJad4aMu, CJICIUTh 3a BBIIIOJHCHUCM IIJIaHa
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCITENbHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHUKATHBHOC BSaHMO}IeﬁCTBHG, IMPOABJIAA T'OTOBHOCTB

pazpemiats KOHQIUKTHI

9 KUIIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
00pa30oBaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pas3iindaTtb SABJICHUA I1I0 OIMMCAHHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-I€CKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUNA B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3NYECKUE SBICHUS B MPHUPOJIE,
IpU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOICTBA (IPU3HAKN) PU3NUECKUX SBICHUI

1.4

OIMMCbIBATh H3YYCHHbLIC CBOMCTBA TE€I H (1)I/I3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/ISI/I‘leCKI/IC BCJIMYMHBI, IpPHU OIKMCAHUH IIPABUIIBHO
TPAKTOBATbH (1)I/I3I/I‘~I€CKI/II\/'I CMBICJI HCIOJIB3yCMbIX BCJIMYHH,

0003HaYEHHS U CAMHHNIBI (bPISI/IquKI/IX BCJINYHMH, HAXOJAUTH (I)OpMy.]'IBI,




CBA3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JApYyTUMU
BEIMYMHAMH, CTPOMTh  TpaQUKH  H3yYEHHBIX  3aBUCUMOCTEH

(U3UYECKUX BETUNIHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHHS U TPOIIECCHI,
UCIIONB3YSl M3yYEHHBbIE 3aKOHbI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyIIMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTH4eCKOe

BbIpaXXCHHE

1.6

O0BSICHATH (PU3NYECKHUE MPOLIECChl U CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE CHUTyallUll IpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKMX IIAroB € IMOMOLIBIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

bu3nUecKux SIBICHUN, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3a7aud (omMparouiyecs Ha cucremy u3 2 — 3
YpaBHEHUIi), UCIONb3ys 3aKOHBI M  (OPMYJIBI, CBS3BIBAIOLINE
¢usnueckue BENUYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3aJadu
3aIMChIBaTh KPAaTKOE YCIIOBHME, BBIABIATH HEAOCTAIOIIUE  WIIU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE
JUIL pelIeHUs, TMPOBOJUTH PAcu€Thl M OLEHHBATH PEATUCTHIYHOCTH

MMOJIYYCHHOI'O 3HAYCHU (bH3quCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTh HpO6HeMBI, KOTOPBIC MOKHO pPCHINTL MTPU TOMOIIU
(1)I/IBI/I‘IGCKI/IX MCTOAOB, UCIIOJIB3Yyd ONHCAHHUEC UCCICAOBAHUA, BBIACIIATH
MMPOBECPACMOC TIPCAIIOIOKCHHUC, OLCHUBATL IIPABHUJIBHOCTL IIOpAAKa
MPOBCACHUA UCCICAOBAHHA, [OCJIATb BbBIBOABLI, HWHTCPIPETUPOBATH

pe3ysbTaThl HAOIOICHHUI U OTIBITOB

1.9

NPOBOJUTH OMBITBI IO HAOTIOACHUIO (DU3MYECKUX SIBICHUW WIIH
(U3UYECKUX CBOHCTB TEIl: CAMOCTOSITEIIbHO COOMPATh YCTAaHOBKY W3
n30bITOUHOTO Habopa 000pY/IOBaHUS, ONMUCHIBATH XOJ OMBITA M €r0

pe3yiabTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

OPOBOIUTH IPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HA4YeHHEe Hu3MepseMoi BeanuuHbl ((PokycHoe
paccTosHUe cobOuparomeil JuH3bl), 000CHOBBIBATH BHIOOpP crocoba

U3MepeHust (M3MEPUTENIHLHOTO MPUOopa)

MMPOBOAWUTL MCCJICJOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHUECM IIPAMBIX HSMCpCHHﬁZ IJIAaHUPOBATh HUCCICAOBAHHC,

CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HKCHPOBATH Pe3yJbTATHI




HOJ'IyLIeHHOI\/II 3aBUCHMOCTH (1)I/ISI/I‘~IGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I

r pa(bI/IKOB, ACJIaTh BbIBOJADI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMYHH:
IUTAHUPOBATh U3MEPEHMSI, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, Cledys MPENIOKEHHOW WHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI WM AHAIU3UPOBATH IIOJy4YCHHBIC

pPE3YJIbTAaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBWiia TEXHUKH Oe30macHOCTH Tpu  padbore ¢

J1a0opaTopHBIM 000pyI0OBaHUEM

1.14

pa3nnyaTth OCHOBHBIC IMPHU3HAKH W3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepHalibHask TO4YKa, a0COIOTHO TBEPOE TEJI0, TOUEUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JINH3a, IUIAHETapHas MOJEJb aToMa, HYyKJIOHHAas

MOZACJIb aTOMHOTO sApa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMCAHUSA, HCIIOIb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(1)I/ISI/I‘I€CKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH U3YYCHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB MPH PEIIEHUH Y4eOHO-IPAKTUYECKUX
3aa4, ONTHUYECKHE CXEMBI JJISl MOCTPOSHHS N300paskeHH B IJIOCKOM

3epKajie u coOUparolei JTuH3e

1.17

NPUBOAWTH TPHUMEPHl (HaXoauTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NIECKUX 3HAHUI B MOBCEAHEBHON
KU3HM I oOecriedueHus O€30MacHOCTH MpU  OOpallleHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 37I0POBbS U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefe

1.18

OCYIICCTBIISATH MOUCK HHPOPMAIHK (PU3HIECKOTO COJACPKAHUS B CETH
HuTepHer, camMocCTOSTeNbHO (GOpMYyIUPYs TOMCKOBBIA  3ampoc,
HaxOJIUTh  MYTH  OMNpPEACNICHUS  JIOCTOBEPHOCTH  TMOJYyUYEHHOU
uHbOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHUW M JIOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

UCMONB30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUN  HAy4HO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAep)KaHus, CIpPaBOYHBIE

MaTepuaibl, pecypchl cetH  VHTepHeT, BianeTh npuéMaMu




KOHCIIEKTUPOBaHUS TEKCTa, MPeo0pa3oBaHus UHPOPMAIMK U3 OAHON

3HAKOBOM CHCTEMBI B APYTryro

1.20

co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBC I/IH(i)OpMaIII/II/I U3 HECKOJIbKHX HNCTOYHHUKOB (1)I/ISI/IT-I€CKOFO
COJlepKaHusl, MyOJIMYHO MPECTABIATH PE3YyJbTaThl MPOEKTHOW WU
HCCHGHOB&TCHBCKOﬁ ACATCIIbHOCTH, npu 9TOM rpaMOTHO
WCIOJb30BaTh U3YUYEHHbIN MOHATUMHBINA annapaT U3y4aeMoro pasjaenna
GU3MKK U COMPOBOXKIATh BBHICTYIUICHHE TpE3CHTalMell ¢ y4EToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IPU BHIOJHEHUHM Y4E€OHBIX MPOEKTOB M HCCIIENOBaHUM (PU3MUECKHX
IPOILIECCOB pacnpesensaTh 00f3aHHOCTH B I'PYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3a/la4aMH, CJIEIATH 3a BBIIOJHEHHEM ILIAaHA
JEHUCTBUM M KOPPEKTUPOBaTb  €ro, aJCcKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJAJ B JEATEIBHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aMMOJCHCTBHE,  IpPOSABIAA  TIOTOBHOCTB

pa3pemats KOHQIUKTHI




HHPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3iena

Kon

3JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

dusnka — Hayka O mpupoje. SBIEHUS NPUPOBI.
O®usnyeckue SBICHUS: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPHUUYCCKUC, MAIHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuyuHBL.  M3Mepenune  Qu3mueckux
BennunH.  Ousmyeckue  mpubophl.  [lorpemrHocTsh

n3MepeHuil. MexxayHapoHas CUCTEMa €IMHMI]

1.3

ECTGCTB@HHOH&Y‘IHBIIZ MCTOJ IIO3HAHMA: Ha6J'IIO,Z[eHI/Ie,
MMOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABWIKCHUC THIIOTE3,
OKCIICPUMCHT II0 TMPOBEPKE THIIOTES, 00BsACHEHHE

Ha6mo;[aeM0r O SABJICHUA

1.4

Onwucanue GpU3MUECKUX SBICHUHN C TOMOILBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:

#H##Par###3MepeHne pacCTOSTHUM.
HiH#HPar##13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Par###OnpenesieHre pa3MepoB MajibIX TEJ.
H##HtPar#H#H#l13mepeHne  TemnepaTypsl IpH  [TOMOLIA

’KHJIKOCTHOTO TEPMOMETpA U JaTYUKa TEMIIEPaTyphl

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIlleCTBA: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JAUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

##Par#HHt | pmokeane  yactun, — BemiectBa.  CBA3b
CKOPOCTH  JBWXKEHHUSI 4YacTUIl C  TeMIIepaTypou.

BbpoyHnoBckoe nBuxenue, nudpdysus

23

B3anmoneiicTBre YacTUI] BEIIECTBA: IPUTKEHUE U




OTTaJIKUBaHHUEC

Hi#HtPar#H#H# ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEH U TBépI[LIX (KpI/ICTaJ'IJ'II/I‘-ICCKI/IX) TCII.

24 B3anMoOCBsI3p MeXAy CBOMCTBAMM BEIIECTB B PAa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJSPHBIM
CTPOCHHEM

2.5 OCO0EHHOCTH arperaTHbIX COCTOSIHUI BOZBI
[IpakTuueckue padbOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCTIONBb30BaHuEM oTorpaduii).

2.6 #HHPar###OnbpI T o HaOJIIONEHUTO TEIJIOBOTO

pacuIMpeHust ra3os.
HHPar#H##0OnbITl 110 OOHApYXKEHUIO JEHCTBUS CHII

MOJICKYJISIDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBDKEHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
#H##Par###CKOpOCTb. Cpennsis CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JBMKEHUU. Pacu€r myty M BpemeHuU
JIBIKEHUS
SBneHne uHepuMM. 3aKOH WHEpUUH. B3aumoneiicTBue
33 TeJ KaK IIPUYMHA U3MEHEHUS CKOPOCTU IBHXKCHUS TEll
Macca xak Mepa HHEPTHOCTH Teja
14 ###Par### lnotHOCTh  BemiecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO TUHAMOMETpPA
17 ###Par###SIBnenue Tarorenus u cuna Tsokectu. Cuia
' TSKECTH Ha Apyrux miaaHerax. Bec tema. HeBecomocTs
13 Cuna Tpenusi. TpeHHE CKOJIBKEHUS W TPEHHUE TMOKOS.
' Tpenue B npUpoie U TEXHUKE
3.9 ##HtPar#H##Crio)KeHUe CuJ, HaIpaBJICHHBIX 110 OJHOM

npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT




3.10

[TpakTrueckue paboTHI:

OnpeneneHue CKOPOCTM  PABHOMEPHOIO  JABM)KEHUS
(wapuka B KUJAKOCTH, MOJEIU  BJIEKTPUUECKOIO
aBToMOOMWJIE M Tak janee). OmnpeneneHue cpenHeit
CKOPOCTH CKOJIbXEHMSI Opycka WIM IIapuka 1o
HAaKJIOHHOM IIOCKocTH. OnpeneneHue  IIOTHOCTH
TBEPIOTO TeNa. OnbIThI, JNEMOHCTPUPYIOLINE
3aBUCHUMOCTb pacTsDKEeHUs (aedopMaluu) IpyKUHBI OT
OpUIOKEHHOW cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH

3.11

DusnuecKue SIBJICHNUS B IPUPOAE: IPUMEPHI ABWKEHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEKMBOU IIPUPOJIE,

NeMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, HOAIIHUITHUKHA

JABJIEHUE T

BEPJIBLIX TEJIL, )KUJKOCTEN U TA30B

4.1

Hasnenune TBEpAoro temna. CrocoObl yMEHBIICHHS U

YBCIIUUCHUA OaBJICHUA

4.2

JlaBiienue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,

TEeMIIepaTyphbl

4.3

Hepe;[aqa JaBJICHUA TBépILBIMI/I TCJIaMHU, XXUAKOCTAMU U

razamu. 3akoH Ilackans. [ITHeBMaTHUeCKHE MAIITHHEI

4.4

3aBUCUMOCTh  JIaBJIE€HUS KHMIKOCTU OT TIIIyOUHBI.
I'uapocraruueckuit napagokc. CooOmaonmecs cocy/asl.

FI/II[paBJ'H/ILICCKI/Ie MEXaHU3MBbI

4.5

Atmocdepa 3emnu u armoceproe nasnenue. [IpuauHb
CYILIECTBOBaHMS BO3AYHIHOW 000104ku 3emiid. OmbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHHUS OT

BBICOTHI HAZA YPOBHEM MOPs

4.6

Usmepenune armocdepHoro napneHus. [Ipubopsl ans

U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS

4.7

JefictBue KMAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX

Teno. BreiTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

IInaBanue ten. BoznyxonnaBanue

4.9

[TpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTM Beca Tela B BOJE OT
o0béMa MOrpyXKEHHOM B JKUAKOCTb 4YacTU Tela.
OnpeneneHre BhITAIKUBAIOIIECH CUJIBI, TEUCTBYIOIIECH Ha
TEN0,  INOrpyxéHHoe B Kuakocte.  IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIONIEH CHWIIbI, AEHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLIECH
CHWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00bEMa
MOTPYKEHHOW B KUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
JKHKOCTH. KonctpyupoBanue apeomeTpa TN
KOHCTPYUPOBAHUE  JIOAKA W ONpENesieHHe €€

Ipy30I10ABEMHOCTH

4.10

dusnyeckue SIBJICHUS B npupoae: BJIMSIHUC
aTMOC(I)CpHOFO JaBIICHUS HA KUBOM OpraHusM, IJIaBaHUEC

pBIO

4.11

TexHuyeckue YCTpPOMCTBA: COOOILIAIOLIUECS COCY/IbI,
YCTPOHCTBO BOAONPOBOJA, THAPABIMYECKUNA Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeoMeTp

PABOTA, MOIIIHOCTD, SOHEPT' U

5.1 Mexanuueckas pabota

5.2 Mexanunueckast MOIITHOCTD

53 [IpocThie MeXxaHWU3MBI: pblYar, OJIOK, HaKJIOHHAS

' 10cKOCTh. [IpaBuiio paBHOBECHS phIuara

5.4 [IpumeneHue paBuia paBHOBECHUS pblyara K OJI0Ky
«30710TO€  MPABUIIO»  MEXAHHUKH. Koaddumument

5.5 II0JIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHManbHasg SHEPTUU TeJla, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [Tonnas MexaHudeckash SHEprus. 3aKOH W3MEHEHHUS M

COXPAaHCHUA MEXaHUYECKOMH OHCpPIrUuun
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[TpakTrueckue pabOTHI:

##HtPar###Onpeneneaue pabOThHl CUJIBI TPEHHUS MPH
PaBHOMEPHOM JBWXEHMM Tejla 10 TOpPU30HTAIbHON
NoBEepXHOCTU. MccienoBanue yclioBUWM pPaBHOBECHS
peiuara. Msmepenne KIIJ[ HakiIOHHOM MJIOCKOCTH.

N3yuenne 3akoHa COXpaHEHHS MEXaHUYECKOW SHEPTHUH

5.10

Ouznyeckue SBICHUS B MPUPOJE: pbluard B Tele

YECJIO0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblyar, IOABWXXHBIA U
HEMNOJBWKHBIA OJIOKH, HAKJIOHHAs MJIOCKOCTb, MPOCThIE

MCXaHU3MBI B 6BITy

8 KVIACC

Kox
pa3aena

Kon
3JIEeMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

6

TEIUIOBBIE ABJIEHWA

6.1

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUM CTpOEHHUs BemiectBa. Macca U pa3mepsl
MoJsieKyld.  OmbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHU A MOH@KyanHOKHHGTH‘IGCKOﬁ TCOPUU

6.2

Mogenu  TBEPAOro, OJKUAKOIO M razoo0pa3HOro
cocTosHU# BemecTBa. Kpucrammuueckue u amopdHbIe

TCIa

6.3

OOBbsicHeHHEe CBOWCTB ra3oB, *KHUJIKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKECHUH MOJICKYJIIPHOKMHETUYECKOU

Teopuu

6.4

CMmaunBanue u KanmUJIJIIPHBIC ABJICHUA

6.5

TemnosBoe pacImpeHueC n CKaTuc

6.6

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTbIO

TCIIJIOBOT'O JIBMIKCHUSA YaCTHUI]

6.7

Buytpennss sueprus. CnocoObl U3MEHEHUS! BHYTPEHHEH

OHCPIuu: TCIUIonepeaaya u COBCPUICHUC pa60TBI




BI/I]II)I TCILIoNCpCaaYn: TCIIOIIPOBOAHOCTb, KOHBCKIMA,

6.8

U3Ty4YeHHUe

KomuuectBo ~ TemnoTsl.  YaenbHas — TEMJIOEMKOCTh
6.9

BEILIECTBA

TeriooOMeH u TemIoOBOE€ paBHOBECHE. YpaBHEHHUE
6.10

TEIUIOBOTO OanaHca

[InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BELIECTB.
6.11

VY ienpHas TeniuoTa riaBJIeHUS

[TapooGpa3oBanne u  KoHAeHcamus.  Vcmapenwue.

Kunenne. VYnenpHas  Temiota mapooOpa3oBaHUS.
6.12

3aBUCHMOCTh TEMIIEPATypbl KUTICHUS OT aTMOC(EPHOTO

JABJICHUS
6.13 Brnaxnocts Bo3yxa
6.14 OHeprus TOIIMBA. Y IebHasl TENI0Ta CTOPAHUS

[Mpunnumer  pabotel  TeruioBbix  aurarenei  KITJ]
6.15 TEIJIOBOT'O ABHUTAaTElIs. 1EIUIOBBIE ABHUTATENIM WM 3aIllUTa

OKpYKarolieu cpenbl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX
6.16

nporeccax
6.17 [IpakTuueckue paboOTHI:

H#HH#HPar###OnbITEI 110 OOHAPY)KEHUIO JIEHCTBHS  CHJI
MOJIEKYJIIPHOTO IPUTSHKCHUS.

#H#HParf###0NbpITBl 10 BBIPAIIMBAHUIO  KPUCTAJJIOB
MTOBAPEHHOM COJIM WJIA caxapa.

#HHPar###OnbITh o HAOJIFOICHUIO TEIJIOBOTO
pacIIMpPEHUs ra30B, KUIKOCTEN U TBEPABIX TEIL.
H##HtPar###OnpeneneHe JaBleHUs Bo3Ayxa B OayuioHe
HINPUILA.

#HHPar###OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh
JABJICHHUS BO3JyXa OT €ro o0bEéMa W HArpeBaHUS WU
OXJIaXKICHUSI.

#H##Par### IpoBepka TUNOTE3bl JIMHEHHONW 3aBUCUMOCTH

JJINHBI CTOJIOMKA KHUIKOCTH B TepMOMeTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenue W3MEHEHUS BHYTPEHHEH
SHEpPruM Tela B pe3ysibTaTe TeIlulonepeaayd M padoThl
BHEIIHUX CHJL.

##HtPar#H##llccnenoBanue sBJIEHUS TEIUIOOOMEHa MpuU
CMEIIMBAHUU XOJIOIHOM U Tropsiueld BOJBI.
###Par###Onpenenenue KOJIMYeCTBa TEIJIOTHI,
NOJYYEHHOTO BOJOM MpH TemIooOMeHe ¢ HarpeTbiM
METAJUTMIECKUM IHITHHIPOM.

#H##Par##H#Onpenenenue yIEIbHOU TEIII0OEMKOCTH
BEIIECTBA.

##Par#H##lccnenoBanue npouecca uCapeHusl.
###Par###OnpeneneHne OTHOCHTEIBHONW  BJIAKHOCTH
BO3/yXa.

H###ParfH##0npenencHue yIenbHON TEIUIOThl TUIABICHUS

JbpJa.

6.18

@u3nyeckrue ABJIECHUS B MPUPOAE: TOBEPXHOCTHOE
HATSOKEHHWE W KalWUIAPHBIC SIBICHUS B MPUPOIE,
KpPHUCTaJUTBI B TIpupojie, u3iyueHre ColiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

WHEes, CHeTa.

6.19

TexHUUecKkue  yCTpOMCTBA:  KamWUISIPbl, IMPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOuHa,

JABUT'aTCJIb BHYTPCHHET'O CIrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 Onextpuszanus Tei. JBa poaa 3JIeKTpUUECKUX 3apsiIoB
B3aumopeiictBue 3apsbkeHHBIX  Tell.  3akoH  Kymona

7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEl OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUSA MEKIY TEIaMN)

7.3 Onekrpuueckoe noje. Hanpssk€HHOCTh 37€KTPUYECKOTO

noJis. IlpuHnun cynepno3unuu >JIeKTPUUYECKUX MOJIeH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn QJICKTPHYCCKUX  3apsA10B. :‘)HCMGHTapHHﬁ

7.4 anexTpuueckuii 3apsaa. Ctpoenue atoma. [IpoBoaHMKH U
JUDJICKTPUKU
7.5 3aK0H COXpaHEHUS MIEKTPUIECKOTO 3apsiaa
76 OJIEKTpUYECKUM  TOK.  YCIOBHUS  CYILIECTBOBAHMS
' 3JIEKTPUUYECKOTO TOKA. ICTOUHHUKHN MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KUJKOCTSX U razax
- Onektpuueckasg uenb. Cuia TOKa. OJIEKTPUUECKOE
' HaTpsKECHUE
9 ConpotuieHue MIPOBOJHUKA. VYnenpHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa AJ1s yyacTKa Henu
[locnenoBarenbHOE W MapajjielIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyis — Jlenua
13 DNEKTPUYECKHE IEeMH U TMOTPEOUTENTH IIICKTPHUECKOM
. sHepruu B ObITy. KopoTkoe 3amMblkaHue
[ToctrossHHBIE MarHuThHl. B3amMopnencTBue MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnose. MarHuTHoe mnoje 3eMIM U €ro
. 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaroutTHoe 1oJie 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBMe MarHMTHOrO TOJII HAa HPOBOJHUK C TOKOM.
17 DNEeKTpOABUTaTENlb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
. JIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTe
7.18 OnbiTel  @apajned.  SIBieHWE  AIEKTPOMArHUTHOU




uHaykuun. [pasuno Jlenna

DJeKTporeHeparop. CriocoOsl HOJIy4YeHUs
7.19 JNEKTPUYECKOM  BHEPrMHM.  OJIEKTPOCTAaHLMM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH
7.20 [IpakTuueckue paboOTHI:

OnbITHl IO HAOMIONEHUIO 3JIEKTPU3ALMH TNl MHIYKIHEH
Y TIpY COTIPUKOCHOBEHHH.

HccnenoBanue JEHUCTBHUSL DIIEKTPUYECKOrO IIOJIS  Ha
IMPOBOJHUKH U JUIJICKTPUKH.

COopka u mnpoBepka paOOThl DSJIEKTPUYECKON Ienu
IIOCTOSTHHOTO TOKa.

W3mepenue u perynupoBaHue CUIbI TOKA.

H3Mepenne u peryampoBaHue HAPSAKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes
PE3UCTOpP, OT CONMPOTHUBIICHUSI PE3UCTOPA U HANPSKEHUS
Ha pe3HuCTope.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
JIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHMKA OT €ro
JUIMHBI, IIJIOIAAN TONIEPEYHOr0 CEYEHN U MaTepuaa.
IIpoBepka mnpaBuia CIOXKEHHUS HANPSHDKEHUA  TIPU
MOCJIEIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa A CUIIBI TOKa MPU HapayielbHOM
coeMHEeHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO0 TOKa, UAYLIETO YEpe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOrO  TOKa,
BbIJIeNII€EMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAINpPSHKEHUS
Ha Hell. Onpenenenue KIIJ] narpesatens. MccnenoBanue
MAarHuTHOI O B3aHMOI[eI>’ICTBH51 IIOCTOSIHHBIX MAar"HuTOB.
M3yueHre MarHUTHOTO I10JIsl HOCTOSIHHBIX MarHUTOB MU
ux oOwvenuHeHMM U pazgeneHud. HccnenoBanue
JIEUCTBUSA JJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpITEl, JEMOHCTPHUPYIONIME  3aBUCHUMOCTh  CHIIBI




BSaHMOHeﬁCTBHﬂ KaTylIKyu ¢ TOKOM W MaroiuTa OT CHJIbL
TOKa MW HaIpaBJICHHUA TOKa B KaTyIIKE. HSy‘lGHI/Ie

JEHCTBUS MarHUTHOTO MOJsS Ha IpOBOAHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHUe paboThI
BIIEKTPOJBUTATEIA. N3smepenne KITZQ
3JIEKTPOJIBUTAaTE€IbHOM  YCTaHOBKH. OnbIThI o

HCCICIOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHA:
HCCICIOBAaHUC W3MEHCHHI 3HAYCHUSI U HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

Ousnyeckue SBICHUS B MPUPOJE: IJIEKTPUUYECKUE
SBIIGHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, ApPEi] MOIIOCOB,
pOJIb MAarHUTHOTO TIOJIS JJISL KU3HHU Ha 3emiie, TOJIIPHOE

CHAHUC

7.22

TexHUYecKue yCTPOMCTBA: JIEKTPOCKOI, aMIIEPMETp,
BOJIETMETp, PEOCTAT, CYETUUK DICKTPUUCCKON SHEPTHUH,
JJIEKTPOOCBETUTENIbHBIE ~ TPHOOPBI,  HarpeBaTeIbHBIC
AJIEKTPOTPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENH, DIEKTPOMArHUT, DSJIEKTPOJIBUTATEIH

IMMOCTOAHHOTI'O TOKA, rTCHEPATOP MOCTOSAHHOI'O TOKA

9 KJIACC
Kon
pazzaen Kon snementa [IpoBepsieMble 21€MEHTHI COAep)KaHUs
a
8 MEXAHWYECKHUE ABJIEHUA
Mexanuueckoe JABWXKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUUECKOT'O JIBUKEHUS
8.3 PaBHOMEpHOE IPAMOIIMHEMHOE BUKEHUE
8.4 #i#ParfH##HepaBHOMEpHOE MPAMOJIMHENHOE IBUKECHHUE.

CpenHsis W MIHOBEHHAass CKOpPOCTh Tejla IpH




HCPaBHOMCPHOM ABHKCHUHN

VYckopenue. PaBHOyCKOpeHHOE MIPSAAMOJIMHENHOE
53 JIBYDKEHUE
8.6 #H#HPar###CBobogHOoe magenue. OnbiTol ["anunes
#i##ParfH##PaBHOMEpHOE [IBUJKEHUE 110 OKPYKHOCTH.
8.7 [lepuion m wactora obOpamienus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMUTeNIbHOE YCKOPEHNE
8.8 Ilepsrlii 3akoH HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertuit 3akon HeroToHa
8.11 H#H#ParfH##1 [puHIMI Cyneprno3uiuy Ui
8.12 Cuna ynpyroctu. 3akoH ['yka
##HPar###Cuna TpeHMs: CWiIa TPEHHUS CKOJIbKEHUS,
513 cuJla TPEHUS MIOKOs, IpyTrue BUAbl TPEHUs
8 14 #iHParf##Cila  TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
o1 Ipwxkenne  traner  Bokpyr — Comama.  Ilepsas
12 KOCMMYECKasi CKopocTb. HeBecoMoCTh U neperpy3ku
%16 PaBHOBecue MarepuaabHON TOUKH. AOGCONIIOTHO TBEPI0E
' TEJIO
%17 #i#HPar#H##PaBHoBecne TBEPAOro Tena ¢ 3aKperuI€HHOMN
' oCbl0 BpaleHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3menenue umiynsca. MIMmyiibe cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHParfH##PeakTUBHOE NBUKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
s PaGora cun TskectH, ympyroctd, TpeHus. CBsi3b
5 SHEPTUH U PaObOTHI
823 [lorennuanbHass »Heprus Teia, MOAHATOTO  Hax
' MMOBEPXHOCTHIO 3eMJIU
8.24 [ToTenunanbHas 3HEPrUs CKaTON NPY>KUHbI
8.25 ##Par#H##Kunernueckass  sHeprus.  Teopema o

KHHETHYSCKOM OHCPIrun




8.26

H#HPar#H##3aKoH cOXpaHEHHs] MEXaHUYECKON YHEPIUU

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJNbKEHUs Opycka
WIA JBIDKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs Tela NpU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CAM MPU PaBHOYCKOPEHHOM
JBYDKEHUM 0e3 HayallbHOW CKOPOCTH IYyTH OTHOCSTCS
KaK psAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIbKECHUS
OT CWUJIBl HOpPMaJIbHOTO JdaBieHus. OrmnpeneneHue
kodpduureHTa TpeHus ckoubxkeHud. OnpezneneHue
KECTKOCTU TMpYyKuHBL. OrnpeneneHue pabOThl CHIIbI
TPEHUS TIpU PABHOMEPHOM JIBWXKEHHU Tela IO
TOpPU3OHTAIBHON TMoBepXHOCTU. OmnpeneneHue padOTHI
CWJIBl  YOPYroCTM  Npu  HoabéMe  rpy3a ¢
UCTOJb30BAHUEM  HEMOABMKHOIO M TOABHXKHOTO

OJIOKOB

8.28

dusnueckue SBICHUS B npupoac: MpuiIrBbl U OTJIIUBEI,
JABHOKCHHUEC I1IJIAHCT ConHeyHoH CHUCTCMBbI, PCAKTHBHOC

ABWKCHUC KMBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JAATUUKH

TIOJIOKCHHS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYEC

KHE KOJIEBAHUMA 1 BOJIHBI

9.1

KonebarenbHoe JABHOKCHUC. OcHoBHBIE XapPaKTCPUCTHUKHU

KOJIeOaHUI: TIEPHO/I, 4aCTOTA, aMIUIUTY/Ia

9.2

Maremarnueckuit u MIPYKUHHBIN MAasITHUKHU.

HpeBpameHI/Ie OHEPIUU 1nmpu KoJie0aTeIbHOM JABHKCHHUHA

9.3

3aryxatomue KosebaHus. BbIHyXIeHHBIE KoseOaHus.

Pe3onanc

9.4

Mexannueckue BOJIHBI. CBOIICTBA MEXAHUUYECKUX BOJIH.

HpO,Z[OJ'IBHLIe W TOICPCYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOpOCTb €€ pacnpocTpaHeHusl. MexXaHn4eCKHEe BOJIHbBI B

TBépI[OM TCIIC, CEHCMHUECKHE BOJHBI

9.5 3Byk. ['pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[IpakTuyeckue pabOTHI:
OmnpeneneHnne 4acToThl W Tepuona  KoyeOaHWi
MaTeMaTH4YECKOT0 MasiTHUKA.
Omnpenenenne 4acToThl W Tepuoja  KoseOaHWi
NPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  Tepuoja  KojeOaHHiA
' MOJBEIIEHHOr0 K HHUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KojeOaHHi
NpY)KHHHOTO MasTHUKa OT Maccel rpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuosa KoJIeOaHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npyuHbl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SBICHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIICTPSICEHHUE, CEHUCMUYECKHE BOJIHBI,
IlyHaMH, 3XO0
99 TexHuueckue ycTpoOHCTBa: 3XOJOT, HCHOJIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH

103 DnekTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

' BomnHOoBBIE CBOlICTBA CBETA

[IpakTuueckue padbOThI:

10.4 N3ydyeHue CBOMCTB  DJIGKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TesedoHa
dusuyeckue SBICHUS B MPHUPOJAC: OUOIIOTHYECKOE

10.5 JICUCTBUE BUJIMMOTO, yIbTPaQHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 TexHnueckue YCTpOICTBa: HCII0JIb30BaHUE




OJICKTPOMArHMTHBIX BOJIH IJIA COTOBOH CBSI3HU

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBas monenb cBeta. ICTOUHUKHM cBETa

11.2

[IpssMosIMHEITHOE pacIpOCTpaHEHUE CBETa

OTpa)KCHI/Ie cBera. [Imockoe 3CPKaJo. 3akoH OTPaXXCHUA

11.3
cBeTa
114 [Ipenomnenue cBeta. 3aKkOH TMPEJIOMJICHUSI CBETA.
' [TostHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xox nyyel B IUH3E
116 OnTtuyeckass cucrema ¢oToanmapara, MUKPOCKONA H
' TeJIeCKOIa
117 I'ma3 kak ontuueckass cucrema. biauzopykocTs u
' JATbHO30PKOCTh
118 Paznoxenue 6emoro ceera B cnektp. OnbiThl HhtoTOHA.
' CrnoxxeHue CeKTpalibHBIX IIBETOB. J(ucmepcus cBeta
[IpakTuueckue padbOThI:
#HHHPar###ccnenoBanne 3aBUCUMOCTH yria
OTpPa)XE€HHUs CBETOBOIO JIyya OT yIJia MMaJIeHHUs.
#H##Par###I3yueHne  XapakTEPUCTHK  W300paKCHHsI
MpeaMeTa B INIOCKOM 3€pKae.
#Hi#HtPar#H#lccnenoBanue 3aBUCHUMOCTH yria
MIPEIOMIICHUsI CBETOBOTO JIy4a OT yIjla MaJeHus Ha
119 TPAHUIIE «BO3IYX — CTEKIIO.

###Par### lonyuenne n300pakeHUH € TIOMOIIBIO
coOuparoIei JIMH3HIL.

###Par###Onpenenenare  (HOKYCHOTO pACCTOSTHUSL W
OINITUYECKOM CHIIBI cCOOMpArOIIEeH TNH3BI.
HHHPar###O0nbITEl IO pa3loXEeHUIO Oeloro CBeTa B
CHEKTP.

H#H#Parf##ONBITHl 0 BOCIPUATHIO LIBETA IPEIMETOB

MIPU UX HAOJIIOICHUN Yepe3 IIBETOBbIC (PHUIIHTPHI

11.10

®uznueckue ABJIEHUS B mpupoje: 3atMeHus ConHua u
JIyHbI, 11BETa TEJ, ONTUYECKHE SIBICHHS B aTMmocdepe

(uBet HeOa, pedpakuus, pagyra, MUPax)




11.11

Texauueckue YCTPOWMCTBA: OYKHU, IIEPUCKOII,

(I)OToanr[apaT, OIITHYCCKHUE CBCTOBOALI

12

KBAHTOBBGIE ABJIEHUA
101 OmnbiTel Pezepdopna u miaHeTapHas MOJENb aTOMA.
' Moaens aroma bopa
122 Hcnyckanne u morjoiieHue cBera aroMoM. KBaHTHI
' JInnenyarsie CIIEKTPHI
12.3 PagunoaktuBHOCTH. Anb(da, 6eTa- 1 raMmma-u3IydeHus
124 Crpoenne aromHoro sapa. Hykinonnas monenb
' aTOMHOTO siapa. M30Tomnbl
125 PagnoaktuBubeie mnpeBpamieHus. [lepuon momypacmana
' ATOMHBIX SI7IEp
126 SAnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsiiOBOrO U
' MacCOBOT'O YHUCEII
12.7 DHeprus CBI3U aTOMHBIX s7iep. CBsA3b MAaCChl U SHEPTUU
123 Peakuuu cuntesa u aenenus saep. MictouHuku sHepruu
' ConHua u 3B€31
129 Snepnas osHepretuka. JleMCTBHE  pPaguOAKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue paboTHI:
HaGmroneHne CIUIOMIHBIX ¥ JTUHEHYATBIX CIIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TpeKOB: MU3MEPEHHE SHEPIrUU YaCTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOoTpadusiM).
N3mepenue pagnoakTuBHOro (oHa
@duznueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
pPaAvoOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 palMOaKTUBHOE U3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX MW3JIyYEHUU HA OpPraHUu3M
YeJoBeKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHIII/IBI/I,Z[yaJ'IBHBII\/'I AO3UMETP, KaMEpa Bunscona




HHPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHWSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM pe3y/bTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 0011ero o0paszoBanust Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKM B HAydyHOH  KapTUHE  MUDA;
c(OpPMHPOBAHHOCTH 0A30BBIX MPEJICTABICHUI O 3aKOHOMEPHOH CBS3H
U TI03HABAEMOCTH SIBJICHUH TPHUPOABI, O pOJM HKCIEPHMEHTa B
¢usuke, o cucremoobOpazywomeil poau (GU3MKK B Pa3BUTHUU
€CTeCTBEHHBIX HAyK, TEXHHUKH ¥ TEXHOJIOTHH, 00 »BOJIOIHNH
(Gu3uYeCKUX 3HAHUH M MX POJHM B LEJIOCTHOH €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCHUCKHX M 3apyOeXHBIX YUEHBIX-
(GHU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPY’>KAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHus O BHUJAX MaTepuu (BELIECTBO M IMOJI€), O JBMXKEHUU KaK
cnocobe cyIiecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJIIPHOU TeOpun
CTPOEHHS BEIIECTBa, O (U3UYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHMYECKNX, TEIJIOBBIX, OSJICKTPOMAarHUTHBIX U KBAHTOBBIX);
yMEHHE pa3inyaTh SBJICHHS 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SIBIICHUE;
yYMEHHE pPaclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKHUX SBICHUIM
B OKpYXalollleM MHpEe, BBIICNSAS HUX CYIIECTBEHHbIE CBOICTBa

(mpu3HaKM)

Brnagenne ocHOBaMM MMOHSATUHWHOIO ammapaTta M CHUMBOJUYECKOIO
s3bIKa (PU3UKKM W UCTIONB30BAaHUE MX Ui PEIICHUs y4eOHBIX 3a7ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

IMPOLECCChI, UCIIOJIb3YH @yHI[aMeHTaJIBHLIC H SMITUPHUYCCKUEC 3aKOHbI

YMeHue OnuChIBaTh HU3YYCHHBIC CBOICTBA T€Il U (I)PBPI‘ICCKI/IC SIBJICHUA,

UCTIONB3YS PU3NUYCCKUE BEITMIUHBI

Brnanenwe ocHOBaMM METOJOB HAyYHOTO TIO3HAHHUS C Y4YETOM
coONrofeHHs MpaBuJl OE30MacHOTO TpyAa: HaOMoIeHUE (PUIUIECKUX

SIBJIEHUU:




YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY
U3 JJaHHOro Habopa 00O0pyAOBaHMs MO MHCTPYKLHUH, OMUCHIBATH XOJ
OTIbITA U 3aIHCHIBATH €T0 PE3YIbTAThI, (POPMYIHPOBATH BHIBOKI;
IPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUUYMH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOUpATh
SKCHEPUMEHTAIBHYI0 YCTAaHOBKY IO HMHCTPYKLMH, BBIYHCIATH
3HAQYCHHWE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE PE3YJILTATHI C
y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  JKCIIEPUMEHTAIBHBIX  HMCCIEAOBaHUN;
CaMOCTOSITENIBHO  COOMpPATh SKCIEPUMEHTAIBHYK) YCTaHOBKY U
IPOBOAMTH  MCCIENOBAaHWE IO  MHCTPYKUUHM,  INPEACTABIATH
NOJyYEeHHbIE 3aBUCHUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TaOIHIl U
rpauKoOB, yUUTHIBATh MOIPEIIHOCTH, JIE1aTh BHIBOJIBI 110 pe3yJIbTaTaM

HCCIICOOBaHUA

[TonnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJENel
(MaTepuanbHas TOYKa, aOCOTIOTHO TBEPAOE TEIO, MOACIU CTPOCHHS
ra3oB, JXHJIKOCTEW M TBEPIBIX Tel, IUIAHETapHAas MOJETIh aTroMa,
HYKJIOHHad MOJCJIb aTOMHOI'O ;mpa) U YMCHUC TMPUMCHATH UX JIA

00BICHEHUS (PU3UUECKUX MPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE TMPOIIECChl U CBOICTBAa Tell, B TOM
qyucie W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha U3yUYCHHbIE CBOMCTBA (PU3UUECKUX

HBJ'IGHI/Iﬁ, (1)I/IBI/IT-IGCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACINU

YMenne pemarb pacuéTHele 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI U (OpMyINbI, CBs3bIBaOLIUE (hU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATh KpAaTKOC YCJIOBHUC 3aayiu,
BBISIBJISITH HEAOCTAIOUIME JaHHbBIE, BbIOUpATh 3aKOHBI U (OPMYIIBL,
HeO6XOI[I/IMBIe JJIs eé peliCHUs, UCIIOJIB30BATh CIIPABOYHBLIC NTAHHBIC,
IMPOBOAUTH paC‘IéTI)I U OLCHUBATH PCATUCTUYHOCTH IIOJYUYCHHOI'O
3HaueHUsl (PU3MUECKON BEIMYMHBI, YMEHUE ONPEIENiaTh pa3MEPHOCTh

(bu3nYeCKO BETNYMHBI, IOJTYYEHHON NPU PELICHUH 3a/1a4U

YMmenune XapaKTCpHU30BaTh IIPHUHIMUIIbI )IGI\/'ICTBI/IH TEXHUYCCKUX
YCTpOfICTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, H IIPOMBIIIJIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMUCAHUIO, UCIIOJIb3Yd 3HAHUA O

CBOMCTBAaX (DU3MYECKUX SBJICHUH U HeoOXoaumple (U3UYECKUE




3aKOHOMEPHOCTH

10

YMeHue uCHoip30BaTh 3HAHMS O (PU3WYECKUX SIBICHUAX B
MOBCEHEBHOM KM3HM Ui oOecrneyeHus O€30MaCHOCTU  IpH
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH W TEXHHYECKUMHU
YCTPONCTBAMM, COXPAHEHUS 3JI0pOBbsi M  COOJNIONEHUS HOPM
HKOJIOTHUECKOTO0 TIOBEJCHHUS B OKPYXAloIIeH cpeae; MOHUMaHHUE
HEOOXOIUMOCTH HPUMEHEHHs OCTHKEHUH (DU3MKM M TEXHOJOTMH

AJI palilMOHAJIBHOTO IMPUPOAOIIOJIE30BaAHUS

11

OneIT TOMCKa, TpeoOpazoBaHUs M TMPEACTaBICHHs HWH(OpMALUU
(GU3UYECKOTO COACPKAHUS C HCIOIb30BaHUEM WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUHA; YMEHUE OLEHMUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIlMd Ha OCHOBE HMEIOUIUMXCS 3HAHUU U
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  HCHOJb30BaThb  IPH
BBITIOJTHCHHH Y4YEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypPy
(bu3nYeCcCKOro conep)kaHus, CIpaBOUYHbIE MaTepuaibl, PECYpPChl CETU
WNurepuer; BrnageHne 0a30BBIMH  HaBBIKAMH  MPEOOPA30BAHUS
uHOpMaAIMM W3 OJIHOM 3HAKOBOM CHUCTEMBI B JPYIyH; yMEHHUE
co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS Ha

OCHOBE WH(GOPMAITUHU U3 HECKOJIBKUX UCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanunyeckoe aBuWkeHue. MarepuanbHas Touka. (CucremMa  oTcyéra.
' OTHOCUTENBHOCTD JIBHIKCHHS
PaBHOMepHOE u HepaBHOMEpHOE ABHkeHUE. Cpeansia ckopoctb. Dopmyna s
1.2 BBIUUCIICHUS CpellHel ckopocTu: v = S/t
PaBHOMEpHOE TIpsSIMONMHEIHOE NBM)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI T€la OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JBUKEHUS:
13 x(f)=x,+vt
I'paduku 3aBHCHMOCTH OT BpEMEHHU MJII MPOCKIUU CKOPOCTH, MPOCKIUU
NepeMenieHusl, IyTH, KOOPAMHATHl MPU PABHOMEPHOM IMPSIMOJMHEHHOM
JIBI>KEHUU
3aBUCUMOCTh KOOpJMHATHI Tela OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBUKEHHUS:
2
Sl =V, =i+ ay = ;
2
@opMynbl s MNPOCKUUU IEPEMELIEHUs, MPOEKIUU CKOPOCTU U IPOEKLIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JIBUKCHUU:
1.4 s.(O=uvy,-t+a, L,
2
U.\'(I) =Upy 0, L,
a,(r)=canst,
L):I: - L)-_I: =2a.s,
I'padukn 3aBUCHUMOCTH OT BPEMEHHU JIsi MPOCKIUH YCKOPEHUS, IMPOCKIINH
CKOPOCTH, TPOEKIIMU TMEepEeMEUICHUs], KOOPAMHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHUH
1.5 CBobonHoe manenue. GopMyIibl, ONUCHIBAIONINE CBOOOJHOE MaJleHUE Tela I0
BEpTUKAIU (JABMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
3emnn). ['paduku 3aBUCMMOCTH OT BpEeMEHH JJIsi NPOEKLUUHU YCKOPEHHs,




MMPOCKIUMKU CKOPOCTH MW KOOPAWHATBI IIPpH CBO6OJIHOM nmaacHuM TCjaa II0

BCPTHUKAIIN

CkopocTh pPaBHOMEPHOTO JBIDKEHHUS Tela IO OKpyHocTu. HampaBnenue
CKOpOCTH.
dopmyna Ui BBIYUCIECHHUS CKOPOCTH Yepe3 paanyc OKPY)KHOCTH W TIEPUOT
oOpareHus:

2R

7 §

LentpoctpemurensHoe yckopenue. HampapiieHne LIEHTPOCTPEMHUTEIBHOTO

yckopenus. Dopmyria st BBIYMCIEHUS! YCKOPEHHUS:

1.6
2
_ b
R
®opmyiia, CBSI3BIBAIONIAS IEPUOJT 1 YACTOTY OOpaIIeHUs:
V= !
2
Macca. IInotHocTs BemecTa. @opmyiia AJIg BBIYUCICHUS IUIOTHOCTH
i m
1.7 V
1.8 Cuna — BektopHas (usndeckasi BenuurHa. CIoKeHue CHil
1.9 SIBnenue unepnuu. Ilepssoiii 3akoH HeroToHa
Bropoi1 3akoH Herorona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
B3aumoneiictue ten. Tperunii 3akoH HeroToHa:
1.11 FE—}lz_Fi—}E
1.12 TpeHune nokost U TpeHUe CKoJIbXeHUs. DopMyIia JIsl BBIUUCICHUSI MOTYJISL CUJIBI

TPEHUSA CKOJIBXKCHUSA:




1.13

Hedopmarnus Tena. Ynpyrue u Heynpyrue aegopMmanuu. 3akoH yIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHHE. 3aKOH BCCMHPHOTO TATOTCHUSA:

my -m,
}-'_ = G - L—_\—
R
Cuta TsbkecTd. Y CKOpeHue CBOOOHOTO TaACHHS.
dopmyna amst BEIYUCICHUS CUIIBI TSHDKECTH BOJM3H noBepxHocTH 3eminu: F = mg.
JIBwxenue manet Bokpyr Comnna. [lepas kocMuyeckasi CKOpOCTb.

HesecomocTs 1 eperpysku

1.15

Hmnynbc Tena — BeKTOpHas pu3nuveckasi BeIMYHHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysibe Cuitbl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIS 3aMKHYTON CHCTEMBI TEJ:
D=0+, U, =const

PeaxTuBHOE NBUKEHUE

1.17

Mexanunueckas padota. @opmyia aisl BBIYUCICHUS PaOOThI CHIIBL:

A=Fsoosct

Mexannueckas MOIIHOCTE:

1.18

Kunernueckas n MOTCHIIMAJIbHAs SHCPIUd. (DOpMy.TIa JJIA1 BBIYHMCIICHUA

KUHETUYECKON IHEPTUU:

2
mu-
B

TeopeMa 0 KMHETHUYECKOMU SHCPIHUH. CDOpMyJ'Ia JIJIS1 BBIYMCIICHHUS TTOTEHIIMAILHON




SHEPIruu TCja, MOAHATOIrO

HaI 3eMIIEN:

E_=meh
P =

Mexanuueckas OHEPTIUs:

E=E;+E p
119 3aKOH COXpaHEHHSI MEXaHUYECKOH sHepruu. @opmyiia JIJ1s 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTrUuu B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBparnieHre MEXaHMUECKOW SHEPTUH MPU HATUYUH CUJTBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE TPABIIIO» MEXAHHUKH.
Peraar. MomeHT cuibl: M - Fl.
VYcioBue paBHOBECHS pbluara:
ol MM +.=0
[TonBwkHbIM 1 HenoABXKHBIN 6510KU. KIT/] mpocThIX MeXaHU3MOB,
M= Anonesaan
‘iﬂIpEMEEEB.H
[aBienue TBEpIOTO TEIA.
®opmyra 11 BBIYUCICHMS 1aBJICHHS TBEPIOIO Tena:
_F
= T
191 JlaBneHue ra3a. ATMOCEepHOE TaBIeHHE.
' ['uppocTraTrdeckoe 1aBieHUE BHYTPH KUIKOCTH.
®opmyra s BBIYUCICHUS 1aBJICHUSI BHYTPU KUAKOCTH:
P=pgh+Py,
1.22 3akoH [lackans. ['mapaBnuueckuii npece
3akoH Apxumena. Dopmyna I ONPEACICHUS BBITAJKUBAIOMIEH CHIIbI,
JIEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WIH ras:
1.23

F_-‘l._I:m. = ng

Ycnopue miaBanus Tena. [lnaBanue CyI0B 1 BO3yXOIlJIaBaHUEC




1.24

Mexanuveckue KoneOaHus. AMIUIMTYyAa, TEPUOJ W YacTOTa KOJIeOAHUH.

CDOpMy.]'Ia, CBA3bIBAIOIIAA 9aCTOTY U NIEPUOL KOJIEOAHUH:

1.25

MareMaTnyeckuii M MpYKUHHBIA MaATHUKU. lIpeBpaiienue sHepruu Ipu

KOJIE0ATEIBHOM JIBUKECHUU

1.26

3aryxaromue kosnebanus. BeinyxeHHble konebanus. Pesonanc

1.27

MexaHndecKHue BOJIHEI. HpO}IOJ’IBHI)IC N IOIICPCUYHLIC BOJIHEI. I[J'II/IHa BOJIHBI 1

CKOPOCTD paClpoOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHbI Ha T'PAHUIIE

nByX cpen. MH(dpa3Byk u ynpTpazByk

1.29

Ilpakxmuueckue pabomwl

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHJIbI; JKECTKOCTH
NPY>XUHBL; KO3((UIMEHTa TPEHUS CKOJIbKEHHUs; pabOThl CHIIBI TPEHMS, CHIIbI
YIOPYTOCTH; CPEAHEH CKOPOCTH ABMXKEHUS OpycKa MO HAKJIOHHOW TUIOCKOCTH;
yCKOpeHusi Opycka MNpu IBUKEHHHM MO HAKIOHHOW MJIOCKOCTH; YacTOThl H
nepuosia KoJIeOaHWH MaTeMaTHYeCKOr0 MasTHHUKA; 4YacTOThl W Mepuoja
Kosie0aHui MpPYKMHHOTO MasTHUKA; MOMEHTA CUJIbL, JICHCTBYIOIIErO Ha pblyar;
paboThl CWJIBI YNPYTrOCTH MpH HOABbEME TIpy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; paboThl CUJIBl YHPYTOCTH NMPHU MOABbEME I'py3a C MOMOILBIO MMOABHKHOTO
Onoxa.

HccrnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BEMa MOTpYKEHHOU
YacTH TeJla U OT IUVIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI
OT MACChI TCJIa; CUJIbI TPCHUA CKOJILKCHUA OT CUJIBI HOPMAJIbHOI'O JaBJICHHUA U OT
poAa MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HHKAIOUIEH B MPYKUHE, OT CTENEHU
negopManuu MpyKUHBI, YCKOPEeHUs: Opycka OT yIJla HakJOHA HaNpaBisAroOILeH;
nepuoAa (Y4acToThbl) KoJieOaHUM HUTSHOIO MasTHUKA OT JJMHBI HUTH; IEpUOAa
KoJIe0aHUM MPYKUHHOTO MAasTHHKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIC/IOBAaHNE HE3aBHUCHMOCTH TEpHOAa KOJIEOAHWH HUTSHOTO MAasTHUKA OT

Mmacchl rpy3a. [IpoBepka yciioBus paBHOBECHS phlyara

1.30

Qusuueckue A6NeHUs 6 npupooe: TPUMEPbl JABWXKEHHMS C PasInYHbIMU
CKOPOCTSIMU B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, MNPWJIHNBbBI W OTJHBbBI, ABHXCHUC IIJIAHCT ComHeyHon CHUCTCMBI,




PCAKTHUBHOC JABUKCHHEC JXUBBIX OPraHU3MOB, pbIdaru B TCJIC YCJIOBCKA, BIIMAHUC
aTMOC(I)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIPHATHC

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, ceiicMUUYeCcKue BOJIHBI, HYHaMH, 3XO

Texnuueckue yCI’npOlZCI’I’tGCZ.' CIIMAOMETP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, OUHAMOMCTD, I[MOAIIWIIHUKH, PAKCTbI, pbIYyar, HO,Z[BPI}I(HLII;'I n

HGHOHBH)KHLIﬁ 6JIOKI/I, HaKJIOHHAadA IINIOCKOCTb, MPOCTBIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIONINECs COCYAbl, YCTPOHMCTBO BOJOMPOBOJA, THAPABIUYCCKUN Ipece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCIIOJIb30BAHUE YJIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOKEHUS  MOJICKYJISIPHO-KUHETUYECKOW  TEOPUH  CTPOECHUSA

2.1 BemiecTBa. Mojaenu TBEPAOTOo, )KHUIKOTO B Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannmmaeckue n amopdHbie Tema

55 JBwxkenne wyactuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CmaunBaHue U KalWUISIPHBIE SIBJICHUS

24 TennoBoe paclIMpeHHE U CKATUE

2.5 TemnoBoe paBHOBeCHE

Y Buyrpennsist sHeprus. PaGora u Teruionepenada Kak CIOCOOBI H3MEHEHHS

' BHYTPEHHEH YHEPTUHN

2.7 Buael Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3TyUYCHUE
HarpeBanue wu oxnaxnaenue Teia. KonumdecTBo  TemioThl. Y aelbHas
TEILIOEMKOCTb:

2.8 ; :

QO=cm(t,—-1,)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOIO
OanaHca:

29
Q1 _Qg +..=0
HNcnapenne u kxoHaeHcanus. M3MeHeHHe BHYTPEHHEW HHEpPruu B IIPOLECCE

210 WUCTIApeHUs] W KOHJeHcauuu. KuneHue KUAKOCTU. YelbHas TemioTa

. napooOpa3zoBanus: L = O/m

2.11 BrnaxunocTe BO3ayXa




2.12

IInaBneHne wu kpucrammsauus. II3MeHeHMe BHYTPEHHEW DHEpPrUM IIpU

IJIABJICHUU U KpUCTAJIJIN3allN. VaenpHas TEII0Ta MIaBICHUS

,_9

A
m

2.13

BHYTpeHHSISI OHEPIHUA CTOpaHuA TOIUIMBA. VI[CJIBHaSI TCIUIOTA CTOpaHus TOIUIMBA:

q=0/m

2.14

[Tpuntumel paboTs! TernoBbix apurareneid. KITJ[ TermmoBoro npurarens

2.15

Ilpakmuuecxue pabomol

N3MmepeHne ynenpHOW TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIUYECTBA
TEIUIOTHl, MOJYYEHHOTO BOJOM KOMHATHOM TeMIepaTrypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIyLIEH HAarpeTblidi LWIMHIAP, KOJMWYECTBA TEIUIOTHI,
OTJAHHOI'O0 HAarpeThbIM LWJIMHIPOM, IOCIE OIyCKAaHMs €ro B BOJY KOMHAaTHOU
TEMIIEPATypbl; OTHOCUTEIBHON BIIAXKHOCTH BO31yXa; YJAEIbHOM TEIUIOTHI
IaBiaeHuss Jbaa. lcciaenoBaHwe M3MEHEHHs TEMIIepaTypbl  BOJABL  IIPH
pa3IMYHBIX YCJIOBHUAX; SBJIEHUS TEIJIOOOMEHa NMPU CMEUIMBAaHUHM XOJOJHOU U

ropsiuei BoAbl; IpoLecca UCIIapeHUs]

2.16

Qusuueckue A61eHUA 6 npupode: TIOBEPXHOCTHOE HATSDKEHME M KalWUIAPHbIC
SBJIEHUSI B MPHUPOJIE, KPUCTAIUIBI B mpupoje, uainydeHue CojHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWLIsApbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJUIOB,
JKUJKOCTHBIM TEpPMOMETp, JaTUUK TeMIEepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETpBI, IICUXPOMETP, MapoBasi TypOHHA, BUTATEb BHYTPEHHEIO

CropaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2

B3anmoneiicTBre 3apskeHHbIX Tel. 3aKoH KysioHa

33

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

34

:‘)HCKTpI/I‘IeCKOG I10JIC. HaHpﬂ}KéHHOCTB QJICKTPHUYCCKOI'O  I10JIA. HpI/IHI_II/Il'I

CYHEPIIO3UINH JIEKTPUUECKHX TOJIeH (HAa KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsaoB. JleWCTBHE BIEKTPUYECKOrO IMOJsA Ha

aneKTpudeckue 3apsbl. [[pOBOIHUKY U TUANEKTPUKH




[TocTostHHBIN AMeKTpUYEeCKui TOK. [leficTBUs snekTpudeckoro Toka. Cua Toka.

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

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE CONPOTUBIICHHUE:
3.7 R =pl/S
13 3akon Oma ans ydyacTtka snekrpudeckoit uenu: [ = U/R

[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:

e TT—TT T. p_
I :I'}-. '[f —'[rl _'[z'-'}-. R _R]. _R-}
3.9 [TapannensHOE COeIMHEHUE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U;I=1+1:R=—.
] - ST 2

CwmenranHble COSTMHEHUS TTPOBOTHUKOB

Pabota u motHOCTE A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10

3akon Jxoyns — Jlenma:
3.11 2

. O=I"-R-t

310 OnbiT Opcrena. MarHuTHOE TOJIE TPSMOrO MPOBOJHUKA C TOKOM. JIMHUU

MarHUTHOW MHIYKIIHH
113 MarautHoe m1oJIe IIOCTOSHHOIO MarHurta. B3auMoaeiicTBHE ITOCTOSHHBIX

MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 Onebitel @apazes. SABnenue anexkTpoMariuTHol nHAYKIUU. [Ipasuno Jlenna
3.16 Ipaxmuyeckue pabomuol

W3mepeHne  3JEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; pa0OTHI IEKTPHUUECKOT0 TOKA.

HccnegoBanne 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs] HAa KOHLIaX MPOBOJHHKA; 3aBUCUMOCTHU

CONIPOTUBJICHHUA OT JJIMHBI IPOBOJAHHUKA, TNIOMIAAW €0 IMONCPEYHOro CCUCHUS U




YACJIBHOTO COIIPOTUBJICHHA.
HpOBepKa npaBujia AJIA JJICKTPHUYCCKOI'O HAIIPSKCHUS ITPH ITOCICAOBATCIBHOM
COCAMHCHWHN IIPOBOAHUKOB, IpaBuJia JIA CHJBI DJJICKTPUYCCKOr0 TOKa IIpU

napajuieIbHOM COEIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue A61eHUA 6 Npupode: DICKTPUUYECKUE SIBICHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeii( MOII0COB,
POJIb MArHUTHOTO TIOJISL JUISI )KU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea.: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETpP, pPeocTar,
CUETYMK  DJIGKTPUYECKOM  DHEPTUH,  OJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEAOXPAHUTENIN, AJIEKTPOMATHUT, AIJIEKTPOJBUTATEIb TIOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEIL. [1Ikana 35mekTpoMarHuTHRIX BOJTH
3.20 JIyueBas monens cBera. [IpsmonnHeHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomienue cBeTa. 3aKOH NMPETOMIICHHUS CBETA
3.23 Hucnepcus cBera
324 Jlunza. Xox mydeit B nunze. DokycHOe paccTosHUE NUH3BI. ONTHYecKas cuia
' muH3el: D = 1/F
3.25 I'na3 kak ontuueckas cucreMa. Onruyeckue npubopsl
IIpakxmuueckue pabomol
##Par#Ht#lI3mMepeHne ONTUYECKON CHIIBI coOuparomelt JHH3BL, (POKYCHOTO
paccTosiHUsI coOHparoieil JINH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpPOB MpeIMeTa U
M300paxkeHusl, KOrja MpeaMeT paclojiokeH B JABOMHOM (okyce), mokazaTens
3.26 MIPEJIOMJICHUS CTEKJIA.
###Par###lccnenoBanne CBOWCTBA HM300pa)KEHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHUs (POKYCHOTO PACCTOSHUSA ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEIOMJIEHHs] CBETOBOIO Jyya OT yIjla MaJeHHs Ha
TPaHUIE «BO3IYX — CTEKIIO»
327 Quzuueckue sasneHusi 6 npupode: 3arMmenuss ConHna u JlyHbl, 1BeTa Tel,
' ONTHYECKHUE ABJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOM, (OToanmapar, ONTHYECCKHE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, 6eTa-, raMma-u3inydeHus. Peakuuu anbda-u Oera-

4.1
pacnazaa

4.2 OmnsiThl Pesepdopaa no paccesnuto ansa-yactuul. [lnanerapHas Mojens aroma

4.3 CocraB atoMHoOrO0 siipa. M3otons!

4.4 Ilepuon nomypacnaza aTOMHBIX sI€p

4.5 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsI0BOTO U MACCOBOTO YHCEN
Qusuueckue s6N1eHUs 6 Npupooe: €CTECTBEHHBIH paJUOAKTHBHBIA  (oOH,

4.6 KOCMHMYECKHE Jy4M, PaJUOaKTUBHOE H3JIy4€HUE IPHUPOJHBIX MHUHEPAIOB,
JeiicTBUE palMOaKTUBHBIX U3TYYCHUH Ha OPraHu3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOII, UHIUBHyalbHbIN J103UMETP, KaMepa

Bunscona, sigepHast 3HepreTuka
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