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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOU TpaMOTHOCTH OOYYAaIOIIMXCS M OpraHU3alyi0 H3y4eHUs
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3W €CTCCTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUSI MPEIAMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u (U3NYECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MPENOCTaBIsieT HamOoJiee SCHbIe O0pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPHPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3zoBarenbHBIX oOpraHuzammsx Poccuiickoit @Denxepanuu, pean3yrOIIMX
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OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHne HHTEepeca M CTPEeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE WX HMHTEJUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HAaHUs U (POPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuH U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3HKHU;
(GopMUpOBaHUE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTrkeHHe 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN ONMUCHIBATh U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUIIUX PAcUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COAepKaHus,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3HUKHU, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 ygaca (3 yaca B Heneto).
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[Ipennaraemslii B mporpamMMe no (u3Huke nepeyeHb JadopaTopHBIX paboT U
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTEINb JeIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 3K3aMeHa Mo (U3UKe.
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COJAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPOY.
EcTecTBeHHOHAyuYHBI METOJI TMO3HAaHUA: HAOJIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOroaeMoro sipiieHus. Onucanne GU3NIEeCKUX SBJICHUHN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUS.

2. ®duznueckue npubOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEILHOTO Tprbdopa.
2. H3mepenue pacCTOsTHUN.
3. H3mepenue o0bEMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3Mepenue Ttemrmieparypbl IMpU MNOMOLIM >KUAKOCTHOIO TEPMOMETpa HU
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJTBHOCTH MOJIETA
apuka, MymeHHOr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

Ctpoenue BemiecTBa: aTroMbl M MOJIEKYJIbI, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHnne wyactui BemecTBa. CBS3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.
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1. HaGmonenne OpOyHOBCKOTO TBUKECHHS.

2. HaGmonenue nuddyzum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIIOACHUIO TEIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe JABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytu u
BPEMEHU JBUKECHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B E€IUHULIE
o0BbEMa BelleCcTBa.

Cuna Kak XapakTepHUCTHKa B3anMoJeicTBhsA Ten. Cuila yrpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.
N3mepenre cKopoCTH NPSIMOJITUHEHHOTO ABUKEHHUS.
Habmroienue siBleHus HHEPLHH.

1

2

3

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.

5. CpaBHEHHE MaccC IO B3aUMOAECHCTBUIO TEI.

6. CloXeHue Cuil, HallpaBJIeHHBIX MO0 OJHOU MPSMOH.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJNBKEHHS OpycKa WIIM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.
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Pa3znea 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparyphl. llepenaya naBieHus
TBEPABIMU TEJNAMH, KUIAKOCTSIMU U razamMu. 3akoH [lackamsa. IIHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napanokc. Coolbmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpHOTO JaBIECHUS OT BBICOTHI HaJl yPOBHEM MOPA.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHOW YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH Tella U )KUIAKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMA MOTPYKEHHOMU B
XKUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeJjo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCMMOCTHh BBITAJIKUBAIOIICH  CHIIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MUIKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaGoTra n MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.

o Uk W N R

N
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«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W NOTEHUUAJIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUJIIBI TPEHUS MPHU PABHOMEPHOM ABM)KCHHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hamepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHu€ U KaNWUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CnocoObl HW3MEHEHMsS] BHYTPEHHEH DHEPTHUU:
Temionepeaaya u COBEpLICHUE paboTHI. Buast TEIJIoNepeaauH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonuuecTtBo TemnoThl. YjenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcaiusa. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHUSI.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Ipunuuner pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

HaGmonenne nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHenue namieHWS Ta3a MpU U3MEHEHWH O0BhEMA M HATPEBAHWM WA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue nipu coBepIieHHH paObOTHI BHSIITHUMHE CHJIaAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IINPULIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WM OXJIAXKICHUSI.

[IpoBepka runoTe3bl TUHEUHOM 3aBUCUMOCTHU JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOJAOW  MpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH ).
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Onextpuyeckoe mnose. Hanpsok€HHOCTh 3iexkTpudeckoro mnosst. IlpunHimn
CYIIEPIIO3ULIUU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
q1s ydactka nenu. llocienoBarenbHOe W MapalyIeIbHOE  COCAMHEHUE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jxoymns—Jlenna.
DnexkTpudecKre Henu U MOTPeOUTENN dIEKTPUIECKO s3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnuTHoe nosie. MarHuTHOE 1noJie 3eMJIM U €ro 3Ha4eHue I )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe 1oJie  2JEKTpUYecKoro Toka. [IpuMmeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUIaTENlb MOCTOSTHHOTO TOKa. VCHOJIb30BaHME JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJia 2IIEKTPUYECKUX 3apsAJI0B ¥ B3aMMOJIECHCTBHE 3apsKEHHBIX TEJL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHUS.
3aKOH COXPAHEHMS DJIEKTPUUYECKUX 3aPSI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHNMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 351eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mara3uH COIpOTUBIICHUH.

L 0 N ok wN R
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzauMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

HccnenoBanue JOEUCTBUS JJIEKTPUYECKOTO TMOJISI HAa IPOBOJHUKU W
JADJICKTPUKHU.

COopka 1 npoBepka paboThI IEKTPUUECKOMN IIENMU TTOCTOSHHOTO TOKA.
N3Mepenune u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynmpoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIVMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAIIETBHOM COCIUHEHUU
pE3UCTOPOB.

Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pes3ucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YE€PE3 JIAMIIOUKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TPU  HX
00OBbEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aMMOJCHCTBHUS
KAaTyIIKd C TOKOM M MAarHWTa OT CHJIbl TOKa W HANpaBIICHUsS TOKa B
KaTyLIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 n3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOW YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJUHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe npsiMoOJiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon u yvacrora oOpaineHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cuil TSXKECTH, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. Halnronenme MexaHMueCKOro JBUKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHue TyTedl W TPAEKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.

HaOmnronenne MexaHU4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHUS Tella OT MAcChl Tella U JCHCTBYIOIIEH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3meHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Ipu B3aUMOJICHCTBUM TEI.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca IPHU HEYTIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTrOM B3aMOIEHCTBHUH.
HaOmronenne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM IaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS IIAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tela MPU PABHOYCKOPEHHOM JBH)KEHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPECHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencane kKodphuImeHTa TPEHUS CKOJIbKCHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIDKCHUH Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Tesl MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUJIBI
YOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHY X ISHHBIX KOJI€OaHU U PE30HAHCA.
PacnpocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopnwie pabomul u onvimaul.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBHUCHUMOCTH TepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
AIEKTPOMArHuTHBIX BOJH. [llkana »jeKTpoMarHUTHBIX BOJH. Kcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

o vk~ w N
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmuenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHETO OTPaXEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JnumH3e. OnTuyeckas cucrtema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuyeckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nydeit B coOuparorei JInHse.

XO0J ny4yer B pacCEenBAIOIIECH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHUsI CBETOBOrO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTepUCTHK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJOMIIEHUS] CBETOBOIO Jy4a OT yria
NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

W O N U A WwWwN e
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4. Ilomydenue n3006paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparomieit
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnBITHI IO BOCHPHUATHIO I[BETa MPEAMETOB NPHU UX HAOIIOJACHUU uepes3
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anba, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oromsl. PaanoaxtrBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

SAnepnas sHepretka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAopoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CIruIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHUIBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusam).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CUCTEMAaTHU3aIluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3UKH, a TaKKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
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SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
SBJICHUS, TPHUMEHSSI TOJyYEHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM 4YHUCIE
KaueCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIHATBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pas3fiesia pealu3yercs
3a Ccu€T TOro, 4To OOyYalolIUecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue BICHUS B OKPY’KaIOILIEH MPUPOJE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YyucIie 7151 IPOBEPKU TMITOTE3 U NOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IIMYHBIX HICTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
HHEPTUU.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3uku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
bu3ruecKol HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTPUSITHE ICTETHUUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaXKHEWILEN COCTABISAIOLIEH
KYJIbTYpPBIL;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
NeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro ooOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TPaBUI OE30MaCHOrO IOBEACHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBBIKa pPEQIIEKCUU, TMPU3HAHHUE CBOETO IMpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA:

- AKTUBHOE Yy4YacTHE B pPELICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECCKOMY M3YUEHHUIO Ipodeccuid, CBSI3aHHBIX ¢ (PUBUKOIA;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHCHHE (PU3WYSCKUX 3HAHWMA JJIS PEIICHUs 3a1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHHE TJ00AILHOTO XapaKTepa JKOJOTHMYECKHX IMpoOjieM W MyTed HX

pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHUPOIHOM
cpeasbl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYTux,

e - TIOBBIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEpPE3 MPAKTHYECKYIO
JICSITEIbHOCTD;

e - IOTPEeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hrciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKu;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHSA B MPHUOOPETCHHH HOBBIX (HU3UICCKUX
3HAHUM;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpexny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesymbraTte OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y odyuaroiierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIC ACUCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:
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e BBIBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(sBNIEHUN);

e YCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIJIs
0000IIIEHNS U CpaBHEHUS,

e BBIABJISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

e BBIBIISITH MPUYMHHO-CIICACTBEHHBIE CBSI3W NPU U3YYCHUH (PU3MUECKHUX
SIBJICHMH U TMPOIIECCOB, J€laTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

e CaMOCTOSITENIBHO BBIOMpaTh CHOCOO peuieHus ydeOHOW Qu3ndecKon
3a/aui (CpaBHEHUE HECKOJbKMX BapUaHTOB pEIICHHUs, BBIOOp Haumboee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

e HCIOJB30BaTh BOMPOCH KaK MUCCIEA0BATEIbCKIUI HHCTPYMEHT TIO3HAHMS,;

e IIPOBOAMUTH MO CAMOCTOSTEIBHO COCTABIEHHOMY ILJIaHY OIBIT, HECIOXKHBIN
¢u3nyeCKuil HKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3MUECKOTO
SIBJICHUS,

e OIICHMBAaTh Ha TPHUMEHHMOCTh U JOCTOBEPHOCTh HWH(OpPMAIIHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS M BBIBOJBI 110 pE3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMUS;

e TMPOTHO3MPOBATh BO3MOXKHOE JajlbHEWIee pa3BUTHE (PUIUIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nunopmanueii:

e TMPUMEHATH PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
orOope MH(POPMALMM WIA JAHHBIX C YYETOM MpPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHANM3HMPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy TMpeACTaBICHHS
uHbOpMAIlMU W WUIIOCTPUPOBATh pelIacMble 3aJaud  HECIOXHBIMU
CXeMaMH, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHAIIMSMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

e B XOJ¢ OOCYXJEHHsS y4yeOHOTO Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TeMbI U
BBICKA3bIBaTh WJCU, HAIlleJICHHBIE HA pEUICHUE 33Jaud U TMOAAEp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;
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e COIIOCTABJISITH CBOM CYXJIEHHS C CYXKICHUAMH JPYTUX YYACTHHKOB
Juasora, oOHapyKMBaTh pa3IM4uMe U CXOACTBO MO3ULIMIL;

e BBIPAXATh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

e IyOJIMYHO IPEICTABIATh PE3YIbTATHI BHIIOJHEHHOIO (PU3NYECKOIO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e IOHMMAaTh M  HCHOOJB30BATh  MPEUMYLIECTBA  KOMAHIHOH U
UHAMBUIYAJIbHON paOOThl MpPU PEIIEHUM KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

e IPUHUMATH LIEJIM COBMECTHOMN JEATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no €€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

e BBINOJHATH CBOIO YacTb PaOOTHI, JOCTUrasi KAYECTBEHHOTO pe3yJibTaTa I10
CBOEMY HAIIPABJICHUIO W KOOPAMHHPYS CBOM JACUCTBUSA C JPYTHMH
YIeHAMH KOMaHbL;

e OLEHMBATH KAayeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBISABIATH MPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CHUTYaIUSX, TPEOYIOITUX
JUIsL perieHus: GU3nyecKux 3HaHUM;

e OpHUEHTHPOBATBHCS B  PA3IMYHBIX MOAXOJAAX MPHUHATUS  PELICHUM
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

e CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pEeIIeHUs (PU3NUECKOoi 3a1auu Win
IJlaHa MCCIEOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>HOCTE, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

e JIeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYaIlMU U Mpejylarath miaH e€ u3MEHEHUs,;

e OOBACHATHL TNPUYMUHBI JOCTIKCHUS  (HEJAOCTHIKEHHS)  PEe3yJbTaToB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YKCJIE€ B XOJ BBIOJTHEHUS
(Gu3MUeCcCKOro HMCCIEOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHHUBIIUXCS CHUTYyallMd, YCTAHOBJICHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;
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CTaBUTh c€0s HA MECTO JAPYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnu GU3NIECKUX 3a/1ay UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, pPAaBHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBjeHus (auddy3us, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalleHus, TNepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBieHUE, IUIaBaHUE T, MpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcCIe (U3NYECKUE SIBICHUS B MPUPOJIE:
MpUMEPHI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOM W HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYECKas W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUM TPABUIHHO
TpakTOBaThb  (U3MUECKUH  CMBICIT  HUCIOJIB3yeMbBIX  BEJIMYMH, HX
0003HaueHUs W €IUHUIBI (U3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
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CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJNIb3Ysl TIpaBUjIa CJIOKEHUs CU (BAOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbrdyara (0moka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATHh (PM3UYECKUE SBICHHS, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE n3 1—2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

peumars pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (hPU3UUECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MpOOJEMbl, KOTOpPhIE MOXHO pPEIIUTh MpPU TOMOIIH
(buU3HMYEeCKUX METOJIOB, B OITMCAHUU UCCIICIOBAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3iuyaTh W UHTEPIPETUPOBATH
MOJIYYECHHBIA pE3ysibTaT, HAXOAUTh OIIMUOKH B XOJE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WJU
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHMS,
3aMUChIBATh XOJ OMbITAa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHWS, BPEMEHH, MAaCChl Tela,
o0béMa, CHUIBI M TEMIEPaTyphl C HCIOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX HM3MEPEHHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILIETOCS TeJla OT BPEMEHU JBHXKEHHUSI TeEJd, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHHS OT IUIOLIAIA COTPUKOCHOBEHUS TEJI, CUJIBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BHITAJIKUBAIOIIEH CUIIBI OT 00BhEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeJI0, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJOKEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl MOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJEC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CUJIa TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEUIOKEHHOW HWHCTPYKUUU: TpU
BBIMIOJTHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETp, JIUHAMOMETpP, COOOIIAIIINECS COCYAbl, OapoMerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MUYECKHUX SBJICHUN M HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH Cpeie;

OCYILIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYyTEM CpaBHEHHUS Ppa3IUYHBIX HWCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYEcKOoro  coiepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIajgeTh npuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yuciae MyOJMYHO JeNaTh KpaTKUe COOOUIEHHsI O pe3yJbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BATH
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiarh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 33JadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
amop(HbIe TeJa, HACHIIICHHBIM M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIMsl, IUIaBJIEHWEe, KpUCTaJUIM3alus (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuUTOB, JCHCTBUE
MarHUTHOTO TIOJIsl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKHUX  SBJICHUM B
OKpYXalollleM MHpEe, B TOM 4HcIe (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHU;



© MAOY I'umua3zus Ne 86. Padouasi nporpamma yueoHoro npeamera « @uszuka. 7-9 kiaccbn»

OTKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
(¢u3nyecKkue BEIMUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUTABJICHUS, YJElbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHAas TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHAS BJIAXXHOCTh BO3AyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), MpPU ONHCAHUM NPaBUIBHO  TPAKTOBATh
¢u3nYECKUit CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(GU3NYECKYI0 BEIUMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma A ydacTKa Lenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMs DSHEpPruM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U (QOPMYIIHI,
HeoOXOoJuMble Ml €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ySl ONHMCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUA WU
(bu3MYeCcKuX CBOMCTB Tell (KanWJLISIpHBIE SIBICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Morjoliaromei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHMs BOJBI OT TEMIEPATYpPhl KUIKOCTU U
wiomanau €€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOACUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[isl MarHUTHBIX TIOJ€M IOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IPOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSAMbIE  H3MEPEHHUsS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHOIN a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Jpyrol C  UCIOJb30BAaHUEM TPSIMBIX  H3MEpPEHUM  (3aBUCHUMOCTD
CONMPOTHUBJIECHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJH TONEPEYHOIO
CEYEHMS U YJEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBIIIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JieNaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUS (PU3NYECKUX BEJIWYUH (yAeIbHas
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPHU padoTe C 1ad0paTOPHBIM
000Opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIIbHbIE
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHbIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CTOpaHHUs, JJIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUICCKUX
IeNeil ¢ ToCIe0BaTebHBIM U MapaJlIeIbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasnudas ycIoBHbIC 0003HAYCHHS SJICMEHTOB JJIEKTPUIECCKUX IIETICH;
NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUNW B TIOBCETHEBHOM
KU3HU I obecnieueHrsi 6€30IacHOCTH MpU oOpalleHur ¢ npudopamu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COJICpKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWM W TYTEM CpPaBHCHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BHITIOTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu HTepHET, BiIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
o0o6miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCIAE TNYOJUYHO TIPEACTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXKIaTh BHICTYIUICHHE MTPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MYCCKUX
MPOIECCOB pacHlpeieNaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NEATEeTLHOCTD TPYIIHI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHKEHUA, AchopMarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JabHO30PKOCTb,
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CTHEKTpPbI MCIyCKaHMs U TMOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3Iy4deHus,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE [BH)KEHHUE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHY’KJIGHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXEHHUE, OTpaKCHHE
3ByKa, NPSIMOJMHEHHOE pacHpOCTPAHECHHE, OTPAKEHUE U NPEIIOMIICHUE
CBETAa, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JioKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUs) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaINOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAJAHMOAKTUBHOE H3Iy4YeHUE
NPUPOJIHBIX MHUHEpAJIOB, JICUCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIECHUEe, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHMS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHJIBL,
MexaHu4eckass paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JSHeprus,
NEPHUOJI U YacToTa KoJieOaHUH, JJIMHA BOJHbBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMUHY C JIPYTMMH BEIUYHHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHLMI CYNEPHO3ULMN CWJI, NPUHLIUI OTHOCUTENbHOCTU ['amuines,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHbE 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHUH), UCTIOJIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSIKA
NPOBENCHUS]  UCCIENOBAHUS, JI€NIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCIpOCTPAHCHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HAaYeHUEe u3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);
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OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadallbHOW CKOpPOCTH, IMEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJicHus): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSITENILHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
bu3MYECKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NIeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOrO MajeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0o U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUHU, BHIYUCIISTD
3HAQUYECHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOJTYYEHHBIE PE3YyIbTaThl C YUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3UUYECKUX MOJIENeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAaHETapHas MOJEJIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUSA U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I oOecriedeHus: 6€30MacHOCTH MPH O0paIlleHNuH ¢ MPUOOpaMu U
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM JKOJIOTHUYECKOTO ITOBEICHUS B OKPYKAIOILIEH CpeEAE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYJINPYS MOMCKOBBINM 3alpoc, HaXOAUTh
NyTH OMpEJeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcsl cetd MHTEpHET, BiianeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BaThb  M3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.
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7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bubmuoreka [JOK
11 o - 2
FISHIa T Hayla o HpHpose https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METOJ IO3HAHUS httos://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpoetine peliiecTsa https://m.edso0.ru/7f416194
59 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHI] 9 1 bu6mmorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edso00.ru/7f416194
Hroro no pazaeny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe TBHKCHUE 3 bubmorexa HOK

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
2 4 4 1
3 HEPLHA, Macea, HAoTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Buaet e 14 . 2 https://m.edso00.ru/7f416194
Uroro no pazgeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
Jlapietne KuakocTh > https://m.edso0.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOCpepHOE AaBICHHE 6 https://m.eds00.ru/7f416194
JlelicTBUE MUJKOCTH U Ta3a HA MOTPYKEHHOE bubnuoteka [JOK
4.4 7 2 3
B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A P 1
° 360Ta 1 MOHOCTE 3 https://m.edso0.ru/7f416194
bu6mmorexa [JOK
2 IT 1
° POCTRIC MEXAHHUIMBT > https://m.edso0.ru/7f416194
bu6mmorexa [JOK
53 Mexaniiieckas oHepri 4 . . https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PesepBHOe Bpems 3



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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8 KIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TemioBble siBjeHUs
. bubmmoreka [JOK
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Teriosbie mpouecchl 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuvyecKue H MATHUTHBIE SIBJICHUSA
51 DIeKTpUUYECKHe 3apsiabl. 3apsHKEHHBIE Tea 7 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IT 2 2 7
OCTOSHIRIH STCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
24 DEKTPOMAHHTHAs HHYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne ni/mt P Konrtpoasnbie Ilpakruueckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHPL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M o 7 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHIICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 6 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpoOCTpPaHEHUs CBETA 6 2 bubmiorexa LIOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4ab
bubmuoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4ab
Hroro no pazaeny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA

51 Hcnyckanue u MOronieHue CBeETa aTOMOM 4 1 buGnnorexa [IOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoeuue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb

6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 9 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®duznka — HaykKa o IpUpoJIe.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

DJIEeKTPOHHbIE

Jlara uudgposbie
IIpakTHyeckue

) u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BEINYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIA
KUJKOCTHOTO TEPMOMETpPA U JaTunKa
TemnepaTypsl"

Kak ¢usuka u apyrue ecTecTBEeHHBIE
HayK{ U3Yy4aroT MPUPOY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIeIeH
VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: JAJILHOCTh MOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM

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



https://m.edsoo.ru/ff09f72a
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0oJbIIe, YeM OOJIbIIe BRICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE buGnnorexa LIOK
P p https://m.edsoo.ru/ff09fe0a
BelecTBa
8 JIBr>KeHUE YaCTHUII BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B pa3HBIX arperaTHbIX
11 COCTOSTHUSIX B BIX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bubmuorexa [JOK
13 Ckopoctb. EnuHuIe ckopocTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacyer myT U BpeMeHU IBUKEHUS Eubmorexa IIOK
YT P a https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
15 BSaI/II)MO elficTBuE TeJ'IpKaK OpUYrHA Eubmiorexa IIOK
a P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKCHHS TEll
16 [InoTHOCTB BemecTBa. PacyeT macchl bubmuoreka [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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u o0beMa Tella MO €ro MIOTHOCTH

JlabopaTtopHas pabora «OnpeneneHue

https://m.edsoo.ru/ff0a0fee

17 IJIOTHOCTH TBEPIOTO TEJIay»
18 Pemenue 3amgad mo treme "[lmoTHOCTH bubmuorexa [JOK
BeuiecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus ten. Cuma
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>XKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenue Tarorenud. Cumia TSXKECTU
CBsI3b MKy CUJION TSKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubmmorexa [TOK
B " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuoreka [IOK
Pu3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Hsmepettne cit. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX
26 10 OJTHOM nﬂpﬁi’;ﬁ. ’ bubmmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
97 Pemenue 3agau no reme

"PaBHonelicTByrOMmas cu”



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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TpeHHe CKOJIBKCHUSA U TPCHUEC ITOKOA.

bu6mmoreka [IOK

28
Tpenue B IpUpOIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas padorta «3ydeHue
3aBUCUMOCTH CHUJIBI TPCHUS

29 CKOJILKEHUS OT CHJIBLI JABJIECHUSI U bubmnorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPHUKACAOIINXCS
IMOBEPXHOCTEMN»

30 Pemenue 3amau Ha onpeeacHue
PaBHOAECHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas pabota no remam:
«MexaHn4ecKoe IBIKeHne», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe nzoOpakeHue Cu,
«Cunnl»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JIaBJIEHUS Ta3a OT 00bEMa bubmorexa LOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenada naBieHUs! TBEPALIMU
35 TeJ‘IpaMI/I SKUIKOCTSIMU U I;a3aMH 3akoH bubmorexa [IOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackams
Bubnumoreka IIOK
36 JlaBlIeHHE B JKUJKOCTH U Tase, 1

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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BBI3BAHHOC I[ef/'ICTBI/IeM CHJIBI TAXKCECTHU

Pemenne 3agau mo Teme «JlaBinenue B

bubmuoreka [JOK

37
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromptecs cocya https://m.eds00.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
KHUJIKOCTHBIN HacocC
Atmocdepa 3emmn. [Ipuanner
CYILIECTBOBAHUS BO3YIIHOMN
41 O}6IOJ10‘{KI/I 3emin 3aByI;:I/IMOCTI) bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmochepHoe 1aBieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTro 1aBIeHUS. bubnuoteka [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [JOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
JaBJICHUE Ha Pa3]IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue"”
47 JlelicTBuE ®KUJIKOCTH U Ta3a HA bubmuoreka [JOK

MOTPYKEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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ApxumenoBa cuia

JlabopaTtopHas pabora «OnpeneneHue
BBITQJIKUBAIOIICH CHJIBI,

bubmuoreka [JOK

48 JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas pabota 1mo Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacTH TEJa)»
bu6mmoreka [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYMPOBAHHUE JIOJIKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
59 cynoB. Bo3nyxonnaBaHuey, bubnuoteka [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmorexa [IOK
>3 Mexareckas pabota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
>4 MomrocTs. EAMHHIE MOHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM NpU
noabEMe 1o jgecTHuie"
56 [IpocTeie Mexanu3mbl. Poryar.

PaBHOBecue cuil Ha pelyare



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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KonrponsHas pabora o reme
«/laBiieHHEe TBEPABIX TEN, JKUIKOCTEH

57 .
u razoB» / Bcepoccuiickas
npoBepouHas paboTa
PesepBHbIii ypok. Pabora ¢ Tekctamu
1o Teme «JlaBiieHue TBEPbIX T, bubnnoreka [JOK

58 . .

XKUJIKOCTEH U Ta30By / Beepoccuiickas https://m.edsoo.ru/ffOa4ffe
poBepouHas paboTa

Prruaru B TexHuke, ObITY U IPUPO/IE.

Jlaboparopnas pabota bubnnoreka [JOK

59 . 0.5
«HMccrenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
peryara»

60 Pemenue 3agau nmo reme «Y clioBus bubmuorexa [JOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

61 MexaHusMa. JlabopaTtopHas pabota 05
«M3mepenne KI1/I HaknoHHOM '

TUIOCKOCTH»

62 Pemenue 3amad mo teme "Pabora, bu6mmoreka [IOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
MexaHnueckasi SJHeprusl.

63 Kunetnueckas ¥ MoTeHIIMAIBHAS bubmorexa LOK

https://m.edsoo.ru/ff0a4252
SHEPTHs

64 3aKOH COXpaHEHMSI MEXaHUYECKON bubmuoreka [IOK
SHEPIUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME

65 P P 1

"DKCIepUMEHTAILHOE OIPENEICHHE



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOM
IUIOCKOCTH"

KonTponbnas pabora no teme

06 «PaboTta 1 MOIIHOCTb. DHEPIUs» 1
67 PesepBHrlit ypok. Pabota ¢ TekcTamu 1 bubnuorexa [JOK
0o TeMe "MexaHnueckoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepubiit ypok. Pabora ¢ Tekctamu
68 no teme "Pabora. MomHOCTS. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6
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8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBEPAOTO, KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KaUJUISIPHOCT. 1 bubnmuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaTue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCcTHIL
9 Baytpennss sueprusi. CriocoObt 1 bubnmoreka [JOK

W3MEHEHHUS BHYTPEHHEH SHEepruu

https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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10 Buasl Teronepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCTIOJIb30BAHHE TEIIJIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo TerioTsl. Y aeinbHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora
"UccneqoBaHue ABJICHUS bu6mmoreka [IOK

14
TEII000MeHa NpU CMEUIMBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit Boab"
Pacuer koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tena
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TommBa. Y iejbHas TeIIoTa bubnuorexa [IOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAEIbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
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21

22

Hcnapenue

Kuneunune. Y nensHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHMOCTD TEMITEPATyPbl KUTICHHS
oT aTMOC(hEepHOTO JaBICHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIA)KHOCTH BO3ayXxa"

https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

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

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

25

26

[TpuHIMITBL paOOTHI TEIIOBBIX
neurareneii. [lapoBas TypOuHa.
JIBrraTens BHYTPEHHETO CTOPAHMS

KII/I TermoBoro nBuraTens.
TenoBbIe ABUTATENN U 3aIUTA
OKpY’Karollel cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHHS
JHEPIrUU B TEIUIOBBIX MPOLECCAX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TeIIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

29

KonTponbnas pabora no teme
"TerioBEle aBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHUI BemecTna'

Dnekrpuzanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

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



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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VYpok-uccnenoBanue "IiaeKTpU3aLML
30 TeJ UHAYKIUEH U Tpu 1 1
COMPUKOCHOBEHUH"
31 B3anmoneiicTBue 3apsyKeHHBIX TEII. 1 bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DReKTpUUECcKOe MoJe.
32 HanpsikeHHOCTD 35IeKTpHYECKOro 1 bubnuorexa [JOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocwurenu snekTpudecKkux 3apsiioB.
33 DneMeHTapHbIil 3apsaa. CTpoeHue 1
aToMa
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH 1 bubnuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha npuMeHeHUE 1 bu6nmoreka [JOK
CBONCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
36 cymecI;BOBaHI/I;I. I/ICT(})ILIHI/IKI/I 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
N bubnuorexa [JOK
37 JIecTBUSI DIEKTPUUECKOTO TOKA 1 https://m.edsoo.ru/ff0agsh?
VYpoxk-uccinenosanue "Jleiicteue
38 3IEKTPUYECKOTO NOJI Ha TPOBOITHUKHU 1 1
U JUAJIEKTPUKHU"
DNEeKTPUYECKUI TOK B MEeTaJIIaxX, bubnmnoreka [JOK
39 1
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE 1



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

© MAOY I'umuazus Ne 86. Padouasi nporpamma yuedHoro npeamera « @usunka. 7-9 kjiaccbn»

qacTHu

Cuna Toka. JlaboparopHas pabora

bubmuorexa [JOK

41 "3MepeHune U peryanpoBaHue CUJIbI 0.5
| P peryimp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHUE.

4 Bonbsr™merp. JIaboparopnas pabota 05 bubnuorexa [JOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnuorexa [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYEHUs U MaTepuana"
3aBHUCHMOCTH CHUJIBI TOKA OT

45 HanpspkeHust. 3akoH OMa 11 yJacTka bubmmorexa [IOK

p ' ALY https://m.edsoo.ru/ff0aad4a
Lenn
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UJIYIIETO Yepe3 pe3UCTOp, OT 1 bubmorexa LOK
> YL pe3p P> https://m.edsoo.ru/ff0aa04e

COIMPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieTbHOES
COETMHEHUS TIPOBOIHUKOB
JlabopaTopnas padota "IIposepka

PRECPRELP P pv bu6mmoreka [IOK

48 MpaBUJia CIOKEHUS HAMPSHKEHUN TIPH 1

MmoCJICA0BATCIIbHOM COCIUHCHUM IBYX

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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pe3uctopos”

JlabGopaTopHas pabora "IIpoBepka
MpaBUJIA JUIS CUIIBI TOKA MIPH

bubmuoreka [JOK

49
MapaieIbHOM COEMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemrenue 3a1au Ha mpuMeHeHNe
50 3akoHa OMa g pa3InyHoOro bubmorexa [TOK
AU P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Omnpenenenne
52 a6011“31>1 u I1:/10 }fOCTI/I 3J1eKTpI/Iqec1<or0 bubnmorexa [IOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuuecKre IenH U MOTpeOuTenu
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmnorexa [IOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosTHHBIE MArHUTHI, HX
B3aHUMOIEHCTBUE
VYpok-uccnenosanue "M3ydenue bubnmoreka [JOK
55 ) "
MOJIEW ITOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIId U €ro 3HaueHue I KU3HU Ha bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOILHOU paboTe
57 10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl. bubnnorexka [JOK

3apspKeHHBIE Tela U UX
B3auMoacucTBus. I1ocTOSHHBIN

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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58

59

60

61

AIEKTPUUYECKUNA TOK"

KonTponbnas pabora no teme
"DneKkTpuuecKue 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaercTBUA. I10CTOSIHHBIN
anekTpuueckuii Tox" / Beepoccuiickas
poBepouHas paboTa

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
poBepouHas paboTa

OnbIT OpcTeaa. MarautHoe mose
ANEKTPUUYECKOT0 Toka MarHutHoe
T10JI€ KaTYIIKH C TOKOM

[IpuMeHeHne >IEeKTPOMarHiuTOB B
TexHuke. JJaboparopHas pabora
"N3yueHue neicTBUSI MAarHUTHOTO
T0JIs1 HA MPOBOAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

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

62

63

DNeKTpOoABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI AneKkTpoaBUraTesns”
OmnsiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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64

Onexrporereparop. CriocoObl
MOJTYYCHUS DJICKTPUICCKOM SHEPTUH.
DNEeKTPOCTaHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUn

65

66

67

[ToaroroBka Kk KOHTPOJILHOI padoTe
110 TeMe "DIIEKTPUUECKHE U
MAarHWTHBIC SBJICHHS"

KonTponbHas pabora o teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

PesepBHblit ypok. PaboTa ¢ Tekctamu
o teme "TemnnoBeie ABiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acbh14

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

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "MaraurtHsie SBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero Kontpoabubie IlpakTuueckue i[:;:eﬂnﬂ :)I;I[?;I;ziz:eﬂbﬂme
padoThI padoThI pecypenI

1 Mexanndeckoe JBHKEHUE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [{OK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 bubnnoreka [JOK
NIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpPEHHUS Tella Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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okpyxHoctu. [lepuos u yacrora
oOpamienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76

CKOpPOCTH
10 LleHTpOoCTpEeMHUTENEHOE YCKOPEHHE
11 Ilepsniii 3akoH HetoToHa. BexTop Bu6muotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3axk0HOB HproTOHa https://m.edsoo.ru/ff0aeb6c
15 Conaympyroemn. Saron I'yca smetsoo oy
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 JlaGopatopHnas pabota «OnpezneneHue bubmuorteka [IOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6muoreka [JOK
18 Cna Tpetis https://m.edsoi.I ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
K03 duULIeHTa TPEHUS CKOJBKEHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo teMe ""3aKOHEI BuGmmorexa LIOK
21 Herorona. Cuna ynpyroctu. Cumna

Tpenus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O

bu6nmoreka [IOK

22 I{’:);:f;“’l' Yexopene cBobozHoro https://m.eds00.ru/ff0af044
Ypok-koHpepenius "JIBuxeHue Ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). 'amaktuxu"
Pemenue 3amau nmo teme "Cuna
24 TSYKECTH U 3aKOH BCEMUPHOTO bubmmorexa LIOK
S—— https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuyecKas CKOPOCTb. Bbu6moteka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHOW TOYKHU.
AOGCONIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOrO TENA C BH6J?HOTeKa LHOK
3AKPEIIEHHOIT 0ChIO BPAIICHUS. https://m.edsoo.ru/ff0afe36
MowmeHT cuinbl. LleHTp TsokecTu
PaBHOBeCHE MaTepHAIBHON TOYKHU.
AOGCONIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuisl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bu6nunorexa LIOK
cunsl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHUYeCKOe JBUKEHUE., bubnnorexa [JOK
Bsanvoneiicrane Ten" https://m.edsoo.ru/ff0b0408
30 KonrponsHas pabora no Teme bubmmorexa LIOK

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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"MexaHUnYeCKOE IBUKEHE.
B3aumopeiictBue Ten"

Nmnynbe Tena. UMmnynbse cuiibl. 3aKoH

bub6nmmoreka [IOK

31 .Y
COXpAHCHIA HMHYHBC:& fpyroe 1 https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMOIEHCTBUE
Pemenue 3amau nmo treme "3akoH bubnunoreka LIOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmuoreka [{OK
4 M
3 CXAHHICCKA] pabOTa 1 MOIIHOCTS https://m.edsoo.ru/ff0b0a84
PabGota cHIIBI TSDKECTH, CHITBI bubmuoreka [IOK
35
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas padota «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEprUH U pabOTHI.
[TorennuanpHast SHEPrus
Kunernueckas sneprus. Teopema o bubmuorexa [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs HEPIUHU B
MeXaHUKe
40 JlaGopatopnas pabora «3yuenue bu6muoreka [IOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE MBUKEHNE U €T0 bubmuorexa [{OK

XapaKTePUCTUKU

https://m.edsoo.ru/ffOb1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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42

43

3aryxaromue KoieOaHusl.
BrinyxaeHnbie kosieOanus. Pe3onanc

MaremaTuyecKuii U NpyKUHHBINA
MasiTHUKU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KoiebaHui OT KECTKOCTU
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXaHMYECKUX KOJIeOaHMsIX

Jlaboparopnas pabota «Onpenenenue
4acTOTHI U TIeproia KojaebaHui
MPYKUHHOTO MasiTHUKA)

JlaGopatopHnas padota «IIpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHuit
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoJiHbL. CBOMCTBa

MEXaHHNYCCKHUX BOJIH. HpO,[[OJ'IBHBIe )51
TMOMNCPCUYHBIC BOJITHBI

bubmuoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b197a

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPIOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

o1

3ByK. PactipocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

© MAOY I'mmuazust Ne 86. Pagouas mporpamma yuyeoHoro npeamera «®usuka. 7-9 kinacebn»

I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 o
AKyCTUYECKHI pe30HaHC
53 VYpok-koHpepeHuus "YnpTpa3ByK u bubmmoreka [JOK
nH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOIBHOU paboTE MO
54 TeMe "3aKOHBI COXPAHEHUS bubmmorexa LIOK
P ' ) https://m.eds00.ru/ff0b250
Mexanuueckue KoneGaHus ¥ BOJTHBI
KonTponbhas padota no teme
95 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHus U BOJIHBI"
DIEeKTpOMarHuTHOE IoJIe. bubanoreka [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
VYpok-konpepenuus "kana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmuoreka [IOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "M3yuenue
59 CBI:()i)P'ICTB JJIeK OMarHI/ITHy}jx BOJIH C bubmmorexa [TOK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMITBHOTO TeedoHa
Pemenwue 3anay Ha onpeseneHue
60 YacTOTHI U JTTUHBI AJIEKTPOMArHUTHOM
BOJTHBI
DNeKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko OF():TL cBeTa BOHII;)O]IS)BIC CBOMCTBa Bubnmorexa [IOK
P ' https://m.eds00.ru/ff0b31d0
cBeTa
62 Ucrounuku cBera. [IpsmonuHeitHOE bubnuorexa [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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pacrpocTpaHeHUe CBeTa. 3aTMEHUs
Connua u Jlynst

3aKOH OTpa)KEHHs CBETAa. 3epKaia.

https://m.edsoo.ru/ffO0b3658

bub6nmmoreka [IOK

63 Pemenue 3a1au Ha mpuMeHeHNe
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubmmoreka [JOK
MpEeOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
bu6nmorexa LIOK
65 Hcnonb30BaHMe OJHOTO BHYTPEHHETO https://m.e dSO(])_[ru /FOb3C5C
OTPaKCHHSI B ONITHYECKUX CBETOBOAX — '
JlabopartopHnast pabora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa TIPEITOMIICHUS
CBETOBOTO JTy4a OT yIJia aJICHHS Ha
rpanuiie "Bo31yX-cTekyio""
Ypok-koHpepennus "Mcnoms3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBS3h"
bubnmnorexa LIOK
68 JIma3el. OnTHYecKas Cuia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnunorexa LIOK
69 [TocTpoenne n300pakxeHUH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubnunorexa LIOK
70 (hOKYCHOTO PACCTOSIHHS M ONITUYECKOMN 1
5 . " https://m.edso0.ru/ff0b4206
CHJIBI COOMPATOIIEH JINH3BI
71 Ypok-koHpepenus "OnTudeckue bubnuotexa [JOK
JMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'a3 xak onrtuueckas cucrema. 3peHue bubnuorexa [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0b4684

Ypok-koHpepenrus "eexTo

3 3penus. Kak coxpanurts 3peHue"
Pasnoxxenue 6enoro ceera B CIEKT.

74 Omnsitel HetoToHa. CriokeHue bubmuorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Jlaboparopnas padota "OnbIThI 1O
Pa3IoKEHUIO OENIOro CBETa B CIIEKTP U

75 BOCHPHUATHUIO LIBETA IPEIMETOB MPH UX bubmmorexa [JOK

https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHNH Yepe3 BETOBEIC
¢bubTper”
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 OmeiTel Pe3epdopaa u ruianerapuas bubmuoreka [IOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Moaens atroma bopa
Hcnyckanue v mOTJonieHNe CBeTa

79 aTOI\ZOM. KBaHThI. HnileﬁanHe Bubmmorexa [IOK

https://m.edsoo.ru/ff0c144c
CHEKTPHI

80 Ypok-nipaktuky™m "HabmrogeHue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [TOK

https://m.edso0.ru/ff0c1672

82 Crpoenue atomHOro sapa. Hykinonnas bubnmoreka [JOK

MOJEIb

https://m.edsoo.ru/ffOc18ac



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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83 PannoaktuBHbIE IPEBpALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4

84 Pemenne 3agau o teme: bubnunoreka LIOK
"PagmoakTrBHBIE TTpeBpallieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmnanga
Vpok-koH(pepennus "PagnoakTHBHEIE

86 HsrjIyquHs(lb Bipnpone, MeIULINHE, bubnnorexa [JOK

" https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peakiu. 3aKOHbBI
87 cox;l)jaHeHEﬂ 3apsI0BOTO U MaccOBOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
qucen

88 DHeprusi CBA3u aTOMHBIX sifep. CBsi3b bubmmorexa [JOK
MAacCChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakuuu cuHTe3a U neneHus saep. bubnmnorexa LIOK
Ucrounnku sHeprun ConHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTeus
PaMOaKTUBHBIX U3ITyYEeHUH HA KUBBIE
OpraHusmsl"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIEKTPOMarHuTHOE IOJIe€. bu6muoreka [IOK

92
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"

93 Kontponbhas pabota mo teme

"DNeKTpOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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DNEeKTPOMarHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

[ToBTOpEeHME, 0000IIECHNE.

bub6nmmoreka [IOK

94 JIab o
" N OpaTOijLIe pa OTI:{ HOKYPEY https://m.edsoo.ru/ff0c245a
BsaumoneiicTBue Tein
[ToBTOpenue, o6o0menue. Pemenue
95 ACUETHBIX U KaYECTBEHHBIX 3a11a4 I10 bubmorexa HOK
P | " 8 https://m.edso0.ru/ff0c2572
teMe "TeroBbIe MPOIeCChl
[ToBTrOopenue, o6o0menue. Penenne
96 ACYETHBIX ¥ KaUYECTBEHHBIX 3a7a4 10 buGnuorexa [IOK
P " https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX aBurareici'”
[ToBTrOopenue, o6o0menue. Penenne
97 ACYETHBIX ¥ KaUYE€CTBEHHBIX 34724 10 bubnmorexa [JOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
IToBTOpenue, o6o0mIEeHNE.
98 JIaGopatopHble pabOTEI IO KypC bubnmorexa [JOK
" PaTOPHKIE P " ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
IToBTOpenue, o6o6meHne. Pabora ¢
99 TeKCTaI:m 0 TEME 'L'];aKOHBI bubnmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u bubmmorexa TIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
102 [ToBTropenue, o6o0mmenue. Pabora ¢



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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TekcTaMu 1o TeMe "KBanroBas u
sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 3 2t
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTtb SABJICHHUA 10 OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATD

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3MUECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMUYUH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU
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1.7

1.8

pemaTth pacuéTHble 3a1aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyITbI, CBS3BIBAIONINE (PM3MUECKUE BEITMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE yCIOBHE, MOJCTaBIAThH
¢u3nueckre BeIMUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIEC JJISl PEUICHUs 3ajay, OLIEHUBAThH

PEATUCTUYHOCTD TOTYYCHHON (PU3UUYECKOUN BETUIHHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU [OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBILACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HAXOAWUTh OLIMOKH B

XO0J¢ OIIbITa, ACJIAaTh BBIBOJBI I1IO €TI0 pE3YyJIbTaTaM

1.9

1.10

1.11

1.12

1.13

MPOBOAMTH OIBITHl IO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpseMbIC
MPENNONIOKeHUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYIIUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX H3MEPECHU,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yibTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeaTh BBIBOABI

10 pe3yJibTaTaM HCCIeI0BaHU

IIPOBOANTH KOCBEHHBIE H3MEpEHUs (PU3NUECKUX BEIWYMH, CIeAys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAUYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH Tmpu pabore ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JIEUCTBUS HM3YyYEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMA,
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1.15

UCIIONIb3YSl  3HAHUSA O CBOWCTBaX  (DU3WYCCKUX  SIBICHUUA U
HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJUTL TNPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOOpaMu U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS H

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUI U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MH(POPMAIUIO, KOTOPAsi SBIISCTCS TPOTHBOPEYMBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHpOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIe MyONUYHO JIelaTh KpaTKue COOOIIEHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, MPU ITOM
IPaMOTHO HCHOJIb30BaTh HW3Y4YEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

IIPY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEIOBAaHUI paclpeeiaTh
00513aHHOCTH B TpYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHM, AaJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ B JEATENbHOCTb TIpPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
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pe3yjabTara

11

1.2

HCIIOJIB30BaTh IMOHATHA

pas3jinyaTtb SABJICHHUA M0 ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)H3HLIGCKO€ SIBJICHUEC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) PUZNUECKUX SIBICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTu4dicCKOC

BBIPAKECHHE

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 NEHCTBHUSI, UCIIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX I pelIeHMs] 3aJaud, BbIOMpaTh 3aKOHBI U  (HOpPMYIbI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IIpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITOJIB3YS OMMMCAHUEC UCCICAOBAaHNA, BEIACTIATD

MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IOpsAAKaA
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MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBHIBOIBI

1.9

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznyeckux  CBOMCTB  Tenm:  (GopmynMpoBaTh — IpOBEpsieMble
OPEANONIOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  HPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpPEHUs, CIeAysd  MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaONIUIl U TpaduKOB,

ACJIaTb BBIBOALI 110 pE3yJIbTaTaM UCCIICAOBAHUA

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ WHCTPYKIIMHW, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

C06J'IIO,I[aTL npaBujia TCXHHUKH 0€e301MacHOCTH IIpu pa60Te C

1ab0paTOpHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBIEHUH U HEoOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIECTIEN

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTr0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecrieueHHs 0O€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie
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1.17

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO CONEPKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUSA
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON UIIM MOXKET OBITH HEAOCTOBEPHOM

UCMONb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  nmpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PH3UIECKOTO
COJICpKaHUs, B TOM 4YHUCIE MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIICIOBATeNIbCKONH JIEATEIHHOCTH, IPH 3TOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBINA ammapar Kypca

($U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBINOJHEHUN Y4€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpenesTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIQJ B JEATEIbHOCTb TIpPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAsA  TOTOBHOCTH

paspemaTrh KOH(IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs

11

HCIOJIb30BAaTh NU3YYCHHBIC ITIOHATUS

1.2

1.3

pa3jndaTtb SABJICHUA M0 OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JAHHOE (PU3NUYECKOE SBJICHUE
pacrio3HaBaTh TPOSIBIICHHME H3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXaroIlleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B y‘-IC6HyIO, BBIACIIATD
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CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UUIECKUX SIBJICHUI

14

1.5

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MYECKHII  CMBICA  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEJIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
WCIIOJb3ysl W3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YeCcKOoe

BBIPAXXCHUC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘16CKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHele 3ajauyu (omuparonyecs Ha cucreMy u3 2 — 3
YpaBHEHHUII), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIABISATH HEAOCTAIOIIME  WIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOIUTh PAacUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXXHO PpCIIUTh IpPHU I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONMCAHUC HCCIICOOBAHHA, BBIACIIATH
MMPOBEPACMOC TMPCAIIOIOKCHNUE, OLCHMWBATH IIPABHUJIBHOCTL IIOPSAIKA
MMPpOBCACHUSA HCCIICAOBAHUA, [ACJIIAaTb BbIBOJAbI, HWHTCPHPCTHUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpPAaTh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

MNpoBOAWUTL IIPU HCO6XOJII/IMOCTI/I CCPUI0  TIPSAMBIX I/I3MepeHHI>'I,
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OTpe/IeTIsisl CPeHee 3HAuCHHWE H3MEpseMOl BelMU4uHBbl ((POKyCcHOE
paccTrosiHue coOuparomiei JIMH3bI), 00OCHOBBIBATH BHIOOpP criocoda

HU3MEPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

1.12

1.13

IPOBOJUTH HCCIENIOBAaHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUl: IUIAHUPOBATh MCCIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJIbTaThl
HOJy4eHHOM 3aBUCHMMOCTH (U3UUECKUX BEJIMYMH B BUAE TaOJIUIU

I‘pa(bI/IKOB, ACJIaTh BBIBOALI 11O pE3yJibTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJIHYMH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh HW3MEpPEHUs, Cilenysl MpeIIoKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

pasinyaTh OCHOBHbBIE IMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

1.17

1.18

HUCITIOJIB30BAaTh CXEMBI n CXEMAaTHUYHBIC PUCYHKH HN3YUCHHBIX
TEXHUUYECKUX YCTPOWUCTB, M3MEPUTENBHBIX npubopoB U
TEXHOJIOTHYCCKUX IIPOLUECCOB IMpU PCHICHUU yqe6HO-HpaKTH‘IeCKHX
3aJ1a4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI H300paKEHUH B MJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HH 11 oOecriedueHHs O€30MacHOCTH TpU  OOpamieHun ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh TOUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
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1.19

NHTepHeT, caMOCTOSTENBHO (QOpMYNIHpys TOWUCKOBBIA  3arpoc,
HaXoOdUuTh nyTu OIIPCACIICHUA AOCTOBCPHOCTU HOHy‘IGHHOfI
nH(OpMallMM Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JOMOJHUTEIbHBIX

HUCTOYHHUKOB

UCMONb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHMH Hay4HO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeT; Biazers  NnpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(POpPMAMM €3 HECKOJBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXKaHus, MyOJIMYHO NPEACTaBIATh PE3yJIbTaThl MPOEKTHOW WIIU
UCCIIEIOBATENbCKONM  JAEATENbHOCTH, IPU  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUHHBIN anmapar U3y4aeMoro paszaesna
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpE3EHTAlUEd € Yy4ETOM

0COOEHHOCTEN ayaAuTOpUN CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTh TPYINIBL, BBICTpAaUBATh
KOMMYHUKAaTUBHOE€  B3aWMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pa3pemiaTb KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena JJIeMeHTa

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIET'O MHUPA

duszuka — Hayka O TMpupoje. SIBIEHUS TPUPOJIBIL.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHE, TEIUIOBLIC,

QJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeIWYUHBL.  V3MepeHne — (QHU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTth

n3MepeHnil. MexayHapoHasi CUCTEMA €IMHUIL

EcrtecTBeHHOHayuyHBIi METOJ| IMO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIIBUKCHHE TUIIOTE3,
1 OKCHEPUMEHT 10 TPOBEPKE THIOTe3, OOBSICHEHUE

Ha6n}01[aeMoro SABJICHUA

1.4 Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTyeckue paboTHI:

###Par#H#113mepenne pacCcTOsIHUM.

#eHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#H##Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJIEHM A O CTPOEHNUN BELIIECTBA

###Par###CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pasmepel.  OmBITB,  JIOKa3bIBAIOLINE  JTUCKPETHOE

CTPOCHUE BCUICCTBA

H#i#Par### ] pmxenue YACTHII BEIIECTBA. CBs3b
2.2 CKOPOCTH  JBWJKEHHS  YacTUI[ C  TEMIEpaTypou.

BbpoynoBckoe nBuxenue, mupdysus

2.3 B3anMoeiicTBre 9acTHI] BEIIECTBA: IPUTSKEHUE U
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OTTAJIKUBAaHHUEC

24

2.5

2.6

H###Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHHE
ra3oB, )XKMJIKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) TEll.
BzanmocBs3n MCKOY CBOMCTBaAMH BCIICCTB B pPa3HbIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BO/IBI

[TpakTuyeckue paboOTHI:

#H##Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM ¢Gotorpaduii).

#HAPar###OneITEl 110 HAONIONEHHWIO  TEIUIOBOTO
pacIIupeHwsl Ta30B.

#HAHPar#H#OnbITEL 0 OOHAPYKEHUIO JEHCTBUS CUI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBUWKEHUU. Pacy€r myTu U BpeMeHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 T€J KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
3 3.4 #H#Par### Inotuoctes BemecTBa. CBI3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS TeEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MIOMOMUIbIO AMHAMOMETPA
3.7 ###HPar#H#ABnenne TsaroteHus u cuia Tsoxkectu. Cuna
' TSKECTH Ha JpYrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJNBXKEHUS U TPEHHE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HHH#Par###Crnoxxenue cuil, HaNpaBICHHBIX IO OJHOU
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npsMoii. PaBHoieliCTBYIOIAs CHIT

3.10

3.11

3.12

[TpakTuueckue paboThI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmNIE u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa T0
HAKJIOHHON  T1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsoKeHus: (aeopmariiu) mpy>KUHbI OT
MPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEN

®u3ndecKue SBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
pasiiM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IICP'ICTBPIG CHUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, OAIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

1 YBEJIMUYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIEPaTyphl
43 [lepenavya naBrneHus TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackains. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJIGHUS KUJAKOCTH OT  TJIyOWHBI.
4 4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
[M'uapaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u armocdepHoe naBieHue. [Ipuannbl
A CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A8 W3mepenne arMmocdepHoro npapneHus. [Ipubopsl amns
' HU3MEPEHHS aTMOC(PEPHOTO JTaBIICHUS
47 JlelicTBUE XUAKOCTH MU Ta3a Ha NOTPYXKEHHOE B HHUX

Teno. BreiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
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Apxumena

4.8

4.9

4.10

411

IInaBanue Ten. Bo3gyxomnnaBanue

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BbITATIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TE€no,  NOrpyxEHHOE B  JKUIAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JICMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIICH
CUJIbI, JIEUCTBYIOIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHUE  JIOJAKM M  OmHpeAelieHHe €€

TPYy30I0IbEMHOCTH

duzngeckue SABJICHUA B mnpupoae: BIIUSTHUEC
aTMOC(epHOIo AaBJIEHUsI Ha )KUBOI OpraHu3M, IIaBaHUe
pBIO

TexHudeckue yCTPOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT' U

5.1 Mexanuyeckas pabora

5.2 Mexanudeckas MOIITHOCTb

£ 3 [Ipocthle MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas

' 10cKocTh. [IpaBuso paBHOBecHs pblyara
S 5.4 [TpumeHeHue mpaBuia paBHOBECHS pblyara K 0JI0Ky

«3omotoe  mpaBuio»  MexaHuku.  Koaddumment

9.5 M0JIE3HOTO nercTBUs MEXaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHIManpHas SHEPTrUM TeJa, MOJHIATOr0 HaJ 3eMIIER

5.7 Kunernueckas sneprus
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8 KVIACC

Kox
pa3iena

5.8

5.9

5.10

[Tonnas MexaHnuyeckass >HEprusi. 3aKOH M3MEHEHUS U

COXpaHCHUA MEXaHHUYECKOMH OHCPIUuun

[TpakTuueckue paboOThI:

###Par#H#O0npenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEpPHOM JBI)KEHHHU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIoOHHON IJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTrUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YECJIOBCKAa

5.11

Kon
3JIEMEHTA

Texauueckue YCTpOﬁCTBaI pbr4ar, HO,HBH)KHLIﬁ u
HCHOIIBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIIOCKOCTb, IPOCTHIC

MCXaHU3MBbI B 6BITy

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

TEIUIOBBIE SABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOECHMsA BemecTBa. Macca H  pasmepsl
MoJsieKys.  OmIbITBI,  NOATBEP)KIAIOIIME  OCHOBHBIE

IMOJIOKCHHUA MOJ'ICKy.]'IHpHOKHHCTH‘ICCKOfI TCOpHUU

Mopgenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
cocTossHUM BemiecTBa. Kpucrannuueckue M amop¢HbIe

TCIa

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpuun
CMaurBaHUE U KallWJUISIPHBIC SIBICHUS

Tennopoe paciipC€HuC U CKaTUuC

6.6

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
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6.7

6.8

6.9

6.10

TEIJIOBOTO JBUKEHUS YaCTHI]
Bayrtpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
SHEPruu: TeIionepeaaya u CoBepIIeHue paboThl

Bunel teronepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIUS,
U3Iy4yeHue

KonnuectBo  TemioThl.  YaenbHas — TEIJIOEMKOCTh
BelIeCcTBa

TemiooOMEH M TEIOBOE pPaBHOBECHE. Y paBHEHUE

TEII0BOro OajaHca

6.11

IInaBnenue u OTBCPACBAHUEC KPHUCTANIMYCCKUX BCIICCTB.

Y aenbHas TEIIOTA IJIABJICHUS

6.12

6.13

[lapooOpa3zoBanue 1  KoHJeHcauus. Vcmapenue.
Kunenne. VYpaenpHas  Temora  1mapooOpa3oBaHUSL.
3aBUCUMOCTb TeMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro

JaBJICHUA

Bnaxnocts BO3yXa

6.14

SHepFI/Iﬂ TOIIJIMBA. Vﬂeanas{ TCIIOTA CropaHusa

6.15

[Mpunnuner  pabotel  TermoBbix asurarenein  KITJ]
TEIJIOBOT'O ABHUTATEISI. TeIUIOBBIE ABUTATEIIM U 3alllUTa

OKpY>Karolleu cpebl

6.16

3akoH COXpPAaHCHUSA U MPECBPALICHUA DOHCPTIUH B TCIIJIOBBIX

mporeccax

6.17

[IpakTnueckue padbOTHI:

H#HHHPar#H#ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO TIPUTSKECHMUSL.

#HHPar##H#OnbITl 110 BBIPAIIMBAHUIO  KPUCTAJUIOB
IIOBapE€HHO COJM WJIM caxapa.

#HHPar###0neITEl TIO HAOJIOAEHUID  TEILIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTeH U TBEPABIX TeIl.
##HPar###Onpenenenue naBieHUs] BO3AyXa B OayuloHe

HITpHIIA.
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6.18

HHAPar###0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro o0béMa W HArpeBaHUS WU
OXJIQKICHHUSI.

###Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIEpaTyphl.

#it#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPruU Tejla B pe3yibTaTe TeIulonepenaud u padoThl
BHEITHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#H#Par###OnpenencHue KOJINYECTBA TEIIOTHI,
MOJTyYEHHOTO BOJIOW TIPH TEIUIOOOMEHE C HAarpeThiM
METALTHYCCKUM [TAITHHIPOM.

###Par#H#Onpenenenue  yIelbHOM — TEIIOEMKOCTHU
BEIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par#H##Onpenenenue OTHOCUTENIBHOM  BIaKHOCTH
BO3/1yXa.

###Par##Onpenenenue yneabHONW TEIJIOTHI TJIaBJICHUS

IbJA.

Ouznyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSDKEHHE W KaNWJUIIpHBIE SBJICHHS B TIPUPOJIE,
KpUCTAJUTBI B Tipupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTA.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
WCIIOb30BAHNS KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPECHHETO CTrOPaHus.

7 OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
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7.1 Onexrpuszanus Tei. J[Ba poga 3JIEKTPUUECKUX 3apsioB
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH Kyiona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Dnekrpuueckoe nosne. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHOUnD Ccyneprnos3unuu 3JIEKTPUYECKUX I0JIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
- ONEKTpUYECKHI  TOK.  YCIOBHUS  CYLIECTBOBAHMS
' ANEKTPUUYECKOr0 TOKA. ICTOUHMKH IOCTOSTHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
- Onekrtpuueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
' HaIpsHKeHHe
29 Conporusienue IIPOBOJHMKA. VY nenpHOE
' COINPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s yyacTKa Lenu
[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenua
213 DneKTpuuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrossHHbIe MarHuThl. B3amMoaercTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mone. MarHuTHoe mnojie 3eMIM U €ro
7.15
3HaYEHHE TS )KU3HU Ha 3eMiie
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7.16

OmneiT Opcrena. MaruutHoe 1oJie 3IEKTPUUYECKOTO TOKA.

IIpuMeHeHHe 37IEKTPOMAarHuTOB B TEXHUKE

7.17

JlelicTBUE MarHUTHOIO TOJISI HA TPOBOAHUK C TOKOM.
DNeKTpoABUTaTENIb MOCTOSHHOTO TOKa. VMcmonp3oBaHue
JJIEKTPOJBUIaTelei B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOpTe

7.18

Oneitel  @apanes.  SIBineHue  3IEKTPOMArHUTHOMN

uHaykauu. [Ipasuio Jlenna

7.19

7.20

DIEeKTPOreHeparTop. CriocoOsr MOJTY4CHUS
JNEKTPUYECKOM  DHEpruu.  DJIEKTPOCTAHLIUU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

[IpakTuueckue padbOTHI:

OnbIThl 0 HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIHEH
Y TIPU CONPUKOCHOBEHHUU.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
TPOBOJHHUKH U JUIICKTPHKH.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenune u peryanpoBaHne CHITBI TOKA.

W3mepenue u peryarpoBaHne HapsHKEHUsI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYIIETO Yepes
pE3UCTOp, OT CONMPOTHUBIEHUS PE3UCTOPA U HANPSIKEHUS
Ha Pe3UCTOpE.

OnbITHI, JIEMOHCTPHPYIOIITHE 3aBHCHMOCTh
IEKTPUUECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOro CeYeHUs 1 MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH — TIpH
MOCIIEOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuiaa Al CUIBI TOKA MPH MapauieIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenue  paboOTHI
JNIEKTPUYECKOTO TOKA, WAYINIETO Yepe3 PEe3HCTOp.

OHpe)IeJ'IeHI/IC MOIIHOCTH OJICKTPHUYECKOTO TOKa,
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9 KJIACC

Kon

7.21

BbIIEIIsIEMO Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanne
MAarHUTHOTO B3aMMOJCHCTBHS IOCTOSHHBIX MAarHHTOB.
N3yueHnrne MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPHU
ux oOveawHeHMHM ©  paznencHun. VccnepoBaHue
JEHUCTBUSI DJIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnpITEI,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHUJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HampaBlieHUs Toka B Karymke. M3ydenue

ﬂeﬁCTBHH MArduMTHOIO II0JII Ha IIPOBOAHHUK C TOKOM.

KoncrpynpoBanue u U3y4YeHHUE paboThI
3IIEKTPOJBUTATEIS. N3smepenne KII/
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HCCICAOBAaHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCIICAOBAaHUC W3MEHEHMH 3HAaYeHHUs | HaIlpaBJICHUS

HHAYKIIUOHHOI'O TOKa

dusnueckue SBICHUS B MPHPOJE: DICKTPUUYCCKHE
SBIEHU B  arMmocdepe, DICKTPUUECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE TOJIe€ 3eMJIH, Apen( MOFOCOB,
POJIb MAarHuTHOI'O IIOJIA AJIAd KU3HU Ha 3GMJ'Ie, MOJISIPHOC

CHUAHHC

1.22

Kon snemenTa

TexHudeckue yYCTpPOWCTBA: DJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETUMK DIEKTPUUECKON SHEPrHH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MPEIOXPAaHUTENN, DJIEKTPOMArHUT, ODJIEKTPOJBUTATENb

IMOCTOSAHHOI'O TOKA, reHEPATOPp IMOCTOSAHHOI'O TOKa

[IpoBepsieMble 21€MEHTBI COAEPKAHUS
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paznena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTH MEXAHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHNE
#i##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JIBHKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpU
HEpPaBHOMEPHOM JBUKECHHUU
8.5 Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHHOE
' JIBUKCHHEC
8.6 #H#Par###CBooOonHoe magenue. OneITel [Nannnes
###Par##PaBHoMepHOE JBH)KEHUE 10 OKPY>KHOCTH.
8.7 [lepuiog u uactora oOpamieHus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [TepBerii 3akoH HproToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH#APar###] [puHUIUI CYTIEPIIO3UITUU CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
#H##Par#H##Cuna TpeHus: cuiaa TPEHUS CKOJBXEHMUS,
813 CHUJIa TPEHHUS MTOKOS, IPYTHE BUJIBI TPEHHUS
8.14 #HHPar##H#Cuia TsHKeCTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
815 JBuxenne  miuaHer  Bokpyr  Comnma.  IlepBas
' KocMu4eckasi CkopocTb. HeBecomMocTh U nieperpys3ku
816 PaBHOBecue MaTtepuaIbHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEJ0
##H#Par###PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
8.17 OCbI0 BpanieHusi. MomeHT cuibl. LIeHTp TsxkecTtn
8.18 Nmnynbce Tena. M3menenne nmmyinbca. IMmynbe cuiibl
8.19 3aKOH COXpaHCHHS UMITYJIbCA
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8.20

#HH#HPar###PeakTUBHOE NBIDKEHUE

8.21

8.22

Mexanudeckasi paboTa U MOITHOCTb

PaGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

8.24

8.25

HOTGHHI/IaJ'IBHaH OHCPIuAa TCia, IIOAHATOIO Haj

MMOBEPXHOCTHIO 3eMIIn
[TorenumanpHas YHEPTUs CKATOU MPYKUHBI

#H#Par####Kunernueckass ~ sHeprusa.  Teopema o

KHHETHYECKOM OHEpIrun

8.26

#H##Par###3akoH cOXpaHEeHUS MEXaHUYECKOW SHEPTUH

8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHEl CKOPOCTU CKOJIBXKEHHs Opycka
WIM JIBJKEHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tella IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4albHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HadaJlbHOM CKOpPOCTH IYTH OTHOCATCS
KaKk psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOro JaBieHus. OmnpenencHue
KodppHuuMeHTa TpeHHUs CKolbXeHus. OnpeneneHue
KECTKOCTU TpyXkuHbL. OmnpexneneHue padOThl CUIIBI
TPEHUST TpU DPABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIbHOM MoBepxHOCTH. OmnpezneneHue padOTHI
CWIBl  YOPYrOCTH  TpU  THOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOABMKHOTO M TOABMXKHOIO

OJIOKOB

8.28

@u3nYeCKUe SIBJICHUS B NMPUPOJAEC: NPUIUBBI U OTJIUBBI,
JnBKeHue TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTUBHOE

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

TexHudeckue YCTpOﬁCTBaI CIInAoOMETD, JaTUYUKH
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TMIOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebarensaoe nmxenne. OCHOBHBIE XapaKTEPUCTUKH

KOJIEOAHHIA: nepuon, 4acrora, aMIlInTyJla

9.2

9.3

MaremaTruueckuit u NPY>KUHHBIN MasITHUKH.

[IpeBpamienue sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxaromue KoiebaHusi. BbIHYXJEHHBIE KOJIeOaHMS.

Pe3onanc

94

9.5
9.6

Mexanndeckre BOJHEI. CBOHCTBA MEXaHHUYECKUX BOJIH.
[IpononbpHbie W monepeyHbie BONHBL. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHuss. MeXaHU4YECKHUE BOJIHBI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI

3ByK. ']poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa

Wndpa3Byk u yiabTpa3ByK

9.7

9.8

9.9

[IpakTuyeckue paboOTHI:

OnpeneneHue 4acToTbl UM Hepuona  KosebaHui
MaTEMAaTHYECKOTO MasITHUKA.

OnpeneneHue 4acToTbl UM Hepuona  KosebaHui
IPY>KMHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJeOaHMi
MOABCIICHHOI0O K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJeOaHM
IPYKUHHOIO MasiTHHKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuona Kosie0aHui rpysa,
MIOJBEIICHHOIO K HUTH, OT MAaccChl I'py3a U >KECTKOCTH
npyxuHsl. I3Mepenne yckopeHus cBOOOAHOIO NaieHUs
du3nyeckre SBICHUS B Iprupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
IIyHaMH, 3XO

TexHudeckue yCTpOMCTBA: HXOJOT, HCIIOIb30BAHHE

yABTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10
10.1

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CsoiicTBa QJICKTPOMATrHUTHBIX BOJIH
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10.2 [Ixana >7E€KTPOMarHUTHBIX BOJIH
10.3 DnekTpoMaruuTHas npupojaa cBera. CKOpOCTh CBeTa.
' BonnoBrie cBOMCTBA cBETa
[IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeedhoHa
®dusnyeckue SBJICHHS B TPHUPOJAE: OHOJOTHYECKOE
10.5 neiicTBue BUJUMOTO, yIABTPapUOIETOBOTO u
PEHTIEHOBCKOT'O M3JTY4CHU I
106 Texuuueckue YCTpOMCTBA: HCIIOJIb30BaHKE
' AIEKTPOMArHUTHBIX BOJIH JIJIsS COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBas mozenb cBeta. ICTOYHUKHM CBETA
11.2 [IpssMonuHEHOE pacIpOCTpaHEHHUE CBETA
OTtpaxkenue cBera. [1mockoe 3epkaiio. 3aKOH OTpaKEHUS
11.3
CBeTa
114 [Ipenomnenue cBera. 3aKkOH TMPEIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop myyel B JIMH3E
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKOMA U
' TellecKomna
117 I'maz kak omnrtuyeckas cuctemMa. bIHM30pyKOCTh U
' JATbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTudeckue paboOTHI:
#H##Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaKeHHS CBETOBOTO Jy4a OT yIJia MaJeHHUS.
119 ###Par#t#113yuenue  XapakTepUCTHK  H300paskeHus
' MpeaMeTa B TIOCKOM 3epKalle.
#H#Par###l1ccienoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiyda OT yIJia MajgeHus Ha
TPAaHMIIE «BO3IYX — CTEKIIO».
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#H##Par#H## lonyuenne WM300paKEHH C  MOMOIIBIO
coOuparoIIe JTHMH3HI.

#H##Par###O0npeneneaue (POKyCHOTO pacCTOSHHS U
ONITUYECKOUN CHUITBI COOUPAIOIICH JTH3BL.
H#HHHPar###0nbITEI TIO pa3lIOKEHUIO Oeloro cBeTa B
CIICKTD.

H#H#HPar###OnbITEl IO BOCHPHUATHIO IIBETA IMPEIMETOB

Ipy UX HAOJIOCHUH Yepe3 BETOBbIC (DUIBTPHI

dusndeckue SIBICHUS B npupoac: 3aTMCHHUA COJ'IHI_Ia n

11.10 JIyHbl, 1[BE€TA TEJ, ONTUYECKHUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

111 Texuuueckue yCTpOiicTBA: OUKH, MIEPUCKOIL,

' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA

121 Oneitel Pezepdopna u mnmanerapHass MoOJeib aToma.
' Mopnaens atoma bopa

s Hcnyckanne u morjoieHue cBeTta aToMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI

12.3 PaguoakTuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

194 Ctpoenue aromMHOro sapa. HykioHHas Monenb
' aTOMHOTO siapa. M30Tomnsl

125 PanuoaktuBHbie mipeBpamienus. [lepuon momypacnana
' aTOMHBIX SI7IEp

126 SnepHbie peakunu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U
' MaccoBOT0 YHCEN

12.7 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

128 Peakiuu cunTe3a u genenus sijaep. VICTOUHUKY SHEPTUH
' ConHua u 3B€311

129 Snepnas osHepretuka. JledcTBHE — pagMOaKTUBHBIX
' M3ITy4eHUN Ha )KUBbIE OPTaHU3MBbI

[IpakTudeckue pabOTHI:
12.10 HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIIEKTPOB

HU3JTy4YCHUS.
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HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).

N3mepenue pagroaktuBHoro ¢poHa

12.11

12.12

®usnueckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN
pPaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE Ty4H,
PaaUOAKTUBHOE H3JIy4EHUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX HW3JIyYEHUH HA OpPraHU3M

YCJIO0BCKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U T[I03HABAEMOCTU SIBJICHUN MPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeil ponu (UMK B Pa3BUTUHU
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpaA, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
Croco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPHH
CTPOCHHUSI BeEUIeCTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHMYECKHNX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalOUIeM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

BJ'IaI[eHI/IC OCHOBaMM MOHSITHHHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U UCIIOJIb30OBAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA U

IIPOLIECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U IMIMPUUYECKUE 3aKOHBI
YMeHue onuchIBaTh U3yYeHHbIE CBOMCTBA TN U (PU3HUECKUE SIBICHHUS,
UCIOJIB3YS PU3NYECKUE BEITUYUHBI

Bnagenue ocHOBaMM METO/JOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOuro/IeHHs MpaBUil O€30MacHOro Tpyaa: HaONoJeHHe (PU3NIECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITEIbHO COOMPATh IKCHEPUMEHTANBbHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLMH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBOABI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpPaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKLUH, BBIUUCISTH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIL;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE 1O  MHCTPYKLUUH,  IPEICTaBIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
6 ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

VYMmeHue oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil MIPaKTUKO-OPUEHTHPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PH3UUECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEoO0XoauMBbIe I €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTHh PACYETH M OICHWBATH PEATUCTHYHOCTH IMOTYYSHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
(bU3NIECKOil BETMUNHBI, TOJTYYSHHOH TPU PEIICHUH 331a91

YMeHne XapaKkTepu30BaTh MPHUHIUIBI  JEHCTBUS  TEXHUYECKHUX

9 yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMMCAHWUIO, UCIIOJIB3YA 3HAHHUA O
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CBOMCTBAaX (DU3UYECKUX SBICHUNW W HE0OXoauMmble (DHU3NUECKUE

3aKOHOMEPHOCTH

YMeHHE UCHONb30BaTh 3HAHUS O (UBHYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieuyeHHss O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ NPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbsI W  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMaHUE
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl U MPEICTABICHHUs HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  I[IPEOOpa3OBaHUS
uHpOpMalMd M3 OJHOM 3HAKOBOM CHUCTEMBbl B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHs Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB
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INHEPEYEHDB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe nBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTH JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE mpsAMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMCHH B CIy4ae pPaBHOMEPHOTO MPSIMOJMHEHHOTO JIBVKCHUS:
13 x(t)=x,+vt
I'padmkm 3aBHCHMOCTH OT BPEMEHH ISl TMPOCKIIMH CKOPOCTH, TPOCKIIUU
nepeMenieHusl, MyTH, KOOpAWHATHl MPU PABHOMEPHOM MPSAMOJIMHEHHOM
JIBUKCHUH
3aBUCHMOCTh KOOpPJIWHATBHI TeJa OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUYKECHUS:
2
Se(f)=vy = f+ay = ;
2
@opmynbel TSI TPOEKIUU TMEpPEeMENIeHUs, MPOESKIUU CKOPOCTH M TMPOEKIUH
YCKOpPEHUS TIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHYKCHUH:
2
14 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'pa¢kr 3aBHCHMOCTH OT BPEMEHH I IPOCKIIUU YCKOPEHUS, IMPOCKIHH
CKOPOCTH, TIPOEKIIMU TMepeMelIeHUsl, KOOPJAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTUHEHHOM JIBMYKCHHUH
CBobomnoe maneHne. DopMyIibl, OMHMCHIBAIOIINE CBOOOJHOE TAaCHHUE Tela I10
1.5 BEePTHKAIH (JIBI)KEHHE TeJda BHU3 WM BBEPX OTHOCUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




© MAOY I'umua3zus Ne 86. Padouasi nporpamma yueoHoro npeamera « @uszuka. 7-9 kiaccbn»

MPOEKIIMH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Teja 0
BEPTHKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdh. HampaBienue
CKOPOCTH.

Qopmyna 1id BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBineHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTh BemectBa. @opmyiia i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopenicteue ten. Tperuit 3akoH HeroToHa:
111 Fy y=-F
1.12 TpeHue MoKosi U TpeHHUE CKONbXEeHUsS. POopMyIna Al BBIYUCICHUS MOJLYJISI CHJIBI
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1.13

1.14

1.15

1.16

TPCHUS CKOJILXKCHUA:

Fszp-N

Hedopmaruss tenma. Ynpyrue u Heynpyrue aepopManuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

BceemupHoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
My -1,
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3M oBepXHOCTH 3emun: F = mg.
JBmxenue raneT Bokpyr Connua. [lepBast kocMudeckasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
D=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
D=0+, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4ueckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsoosc

Mexanunueckas MOITHOCTE:

N=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYUCIICHUA

KMHETUYECKON SHEPIUU:
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J'HUE
Ey ="

Teopema o kuHeTnueckou sHeprun. opmMyra aJisi BEIYUCIEHUS MOTCHIMAIbHON

SHCPTrHUHU TCJia, MOAHATOIO

Hana 3eMIIEN:

E,= mgh

MexaHnueckas SQHeprusi:

E=E;+E »

1.19 3aKOH COXpaHEHHs] MEXaHNYECKOU sHeprun. Popmyia ajs 3aKOHA COXPAHEHUs
MEXaHMYECKOI SHEepruu B OTCYTCTBUE CUII TpeHwus: E = const.
[IpeBpaienne MexaHU4eCKOW PHEPTUU NPU HATMYUH CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyrna 1151 BBIYUCICHUS AaBJICHUS TBEPAOIO Tea:
F
p= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' ['uapocTaTyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyna 175 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+Py,
1.22 3akoHn [lackans. ['mapaBaudeckuii mpecc
1.23 3akoH Apxumena. Dopmyna A ONPENENCHUS BBITAIKUBAIOLIEH CHIIBI,
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JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

Fo =P8V

Vcnosue nnaBanus tena. [InaBanme CYIOB 1 BO3AYXOILIaBaAHUEC

1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMM.

®dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHUI:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpaiieHue sHepruu Impu

KoJIe0aTeIbHOM JABUXXCHHUH

1.26

1.27

3aryxaromue Koebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

MexaHn4eCKHEe BOJIHEL. HpOIIOJH)HI)Ie " TIOINICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUA BOJIHDI:

b=v-T

1.28

1.29

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI HAa T'PaHMIIC
JBYyX cpell. IHppa3ByK U ynbTpa3ByK

Ipakxmuueckue pabomul

W3mepenune cpenHedl IMIOTHOCTH BEIIECTBA; apXWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKEHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKka NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuosia KosiebaHWH MaTeMaTHYeCcKOro MasTHHKA; YacToThl W  Iepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLErO Ha phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Irpy3a ¢ NOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHOMN
YaCTU TeJIa U OT IJIOTHOCTH XKHUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT Macchl Teja; CUIIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuojia (4acToThl) KosueOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEPHOA
Kojie0aHuM MPYXKUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU MPYKUHBI,

HCCJIICAOBAHUC HC3aBUCHUMOCTU IICPUOa KOJICOAHUH HUTSIHOTO MasTHUKA OT
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macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

QDusuueckue s61eHUsA 6 nNpupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOM M HEXUBOU MpUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U

TCXHUKC, IMPUWIHMBBI W OTJIUBBI, JABWXCHUC IIJIAHCT ConHeuHoM CUCTCMBI,

130 PEaKTUBHOE JBMIKCHUE KMBBIX OPraHW3MOB, PBIYard B TEJIC YEJIOBEKA, BIIMSHUC
aTMOC(EepHOrO JaBJICHUS HA JKMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuyeckue ycmpoticmea: CIUAOMETpP, AATYUKU TOJOKEHHS, PACCTOSHUS H
YCKOPEHHUs, TUHAMOMETp, MOJIIMITHUKY, PAaKeTbl, pbluar, TIOABIKHBIA H

L31 HETIO/IBVO)KHBIN OJIOKHM, HAKJIOHHAs IUIOCKOCTB, MPOCTHIE MEXAaHU3MBI B OBITY,

' cooOmuIarmuecst CoCcyzpl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPAa3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUS
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BerecTBa. Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBA.
Kpucrammmyeckue u amopHbie Tena

25 JBmwkenne dvactur BemecTBa. CBs3b CKOPOCTM JIBUIKCHUS YaCcTUI[ C

. TemIiepaTypoil. bpoyHoBckoe aBmxkenue, nuddys3us

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TernnoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

. BHYTPEHHEH dHEpruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue wu oxnaxaenue Ten. KomudecTBO  TemoThl.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
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Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 WCIIApEHUsI W KOHJAEHcauuu. KumneHue KUAKOCTH. YJAenbHas TEIoTa
napooOpaszoBanus: L = Q/m

2.11 BnaxxnocTs Bo3myxa

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpruu mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

2.12
=2

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:
2.13 g=Q/m

2.14 [Tpuniume! paboTe! TeroBbix ABuraTenei. KI1JI reroBoro asurarens

Ilpaxmuueckue pabomul

H3smepenue ynenbHOM TEIUIOEMKOCTH METaUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIyYUEHHOTO BOJOM KOMHATHOW TeMmeparypbl (UKCHUPOBAHHON
Macchl, B KOTOPYHK) ONYIIEH HArpeTbld MUIMHAP; KOJIUYECTBA TEIUIOTHI,
2.15 OT/JAHHOTO HArpeThbIM LMWJIWHIPOM, IOCJE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TeMIEpaTypbl; OTHOCUTEJIBHOW BJIAXHOCTH BO3AYyXa; YACIbHOM TEIIOTHI
IJIaBJIEHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpO1I€CCa UCITAPCHUSA

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIC
2.16 SBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupojie, uznydenne CoHIla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera

Texnuueckue ycmpoiicmea: KaluUIApbl, IPUMEPBl UCIIOJIb30BaHUS KPUCTAJIIOB,

JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHS

247 JIOMOB, THTPOMETPBI, ICUXPOMETP, MMapoBas TypOWHA, JBHUraTejlb BHYTPECHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 DnexTpusaiys Ten. J[Ba BUaa SIEKTPUUSCKUX 3apsiJIOB

3.2 B3aumoneiictBue 3apsikeHHBIX Tenl. 3akoH Kynona
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3.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
34 Onekrpuueckoe mnone. Hanpskx€HHocTh anekTpudeckoro mnois. IIpuHuun
' CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuyeckux 3apsaoB. JleicTBHE 5SJIEKTPUYECKOrO IMOJSL HA
' NEKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU
[TocTostHubIN 2nekTpuyecKkuil TOK. JlecTBus mekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t,U=A/

BJIGKTpI/I‘IeCKoe COIIPOTUBJICHUC. YI[eJ'IBHOG QJICKTPHUYCCKOC COIIPOTHUBJIICHUC!
3.7 R =pl/S

38 3akon Oma 15 yuactka snektpudeckoi menu: | = U/R

[TocnenoBarenbHOE COETUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 HapaJIJIeJIBHOG COCIMHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:
U =U;l=I+I; Rz%.
Cwmemniannabie COCAMHCHUS ITPOBOAHHUKOB

3.10 Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxoyns — Jlenma:

3.11 Q=IE-R-I

OneiT Opcrena. MarHuTHOe IoJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM

3.12 .
MarHUTHON MHIYKLIUU
313 MarnuTHOe T1OJ€ TIOCTOSSHHOTO Mar’ura. B3auMoaeicTBHE IOCTOSHHBIX
' MarHuTOB
3.14 JleiicTBrE MarHUTHOI'O NOJISl HA POBOJIHUK C TOKOM

3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
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IIpaxmuueckue pabomoi

W3mepenue  37I€KTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pGSI/ICTOpH, naMnqua), OT HaIIpsXKCHHA Ha KOHLax IIPOBOJHHKA, 3aBUCUMOCTHU

310 COIIPOTHUBIICHUS OT JUTMHBI TPOBOJHUKA, IJIOMIAN €r0 MONEPEYHOTO CEYCHUS U
yI€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuiIa JUIsl AJIIEKTPHUUYECKOTO HANPSDKEHUS MPH TOCIE0BATEIIEHOM
COCIMHEHUU MPOBOJAHHUKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM CO€IUHEHUU TPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHH3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpumepsi), AJICKTPUUYCCKUE
NPEIOXPAHUTEH, DJIEKTPOMArHUT, OSJIEKTPOABUTATENbh IOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpoMarHUTHBIX BOJH

3.20 JlyueBas mopenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBEeTa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA

3.23 Hucniepcus cera

3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' munsel: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ipaxmuueckue pabomul
#H##Par###I3MepeHe ONTUYECKON CHUJIBI COOMpAroIed JUH3BI; (POKYCHOTO
paccTosiHus coOMparoIieit JINH3bI (110 CBOWCTBY PaBEHCTBA pa3MeEpOB MpeIMeTa U

396 U300paKeHMsI, KOT/Ia MPeIMeT PAcIoOXKEeH B JIBOWHOM (OKyce), MmoKazaTems

MPETOMIICHUS CTEKIIA.
###Par###lccnenoBanue cBOMCTBa M300pa)KEHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHHUsT (POKYCHOTO PACCTOSIHHUSI JBYX CII0)KEHHBIX

JIMH3; 3aBUCUMOCTH Yrjia MpPECJIOMJICHUA CBETOBOIO Jiyda OT yrjia MaacHus Ha
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TpaHUIEC «BO3AYX — CTCKIIO»

Quzuueckue saenenusi 6 npupoode. 3arMmeHus ConHua u JlyHel, nBera Teu,

321 ONTHYECKHUE sBJICHUs B aTMochepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE SIBJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-
' pacmaja
4.2 Omnpite Peszepdopaa mo paccesnuto anba-yactuu. [Inanerapuas mogens aroma
4.3 CocraB aroMHOTO sigpa. M30TOmb!
4.4 [Iepnon nmonypacnana aTOMHBIX SAEp
4.5 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qusuueckue A61eHUs 6 nNpupode. E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIeicTBUE paJIMOAKTHBHBIX U3TYyYCHUI Ha OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIUBHIYaJIbHBIN JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAsA DOHEPICTHUKA
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

N.M.Ilepoimkun, A.M.MBanoB. ®u3uka. 7 kinacc. ba3oBblii ypoBeHb. YUEOHUK. 3-€ U3IaHUE,
nepepadoranHoe. Mockga. [Ipocsemenue. 2023.

[Teppimkua A. B. ®usuka. 8 ki1.: yue0. s obmeodpaszoBat. yupexaenuii / A. B. [lepbimkus.
— M. : [poda, 2013.

[Teppimkun, A. B. ®uszuka. 9 k. : yuebnuk / A. B. [lepeimikun, E. M. I'yTHuk. —

M. : Jlpoda, 2014.

Jlykamuk B. U. CoopHuk 3anau no ¢usuke. 7—9 knaccel : yued. mocodue s o01eodbpazoBar.

opranmzanuii / B. U. Jlykammuk, E. B. UBanoBa. — 30-e uzn. — M. : IIpocsemienue, 2016.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

MH®OPMAIIMOHHO-METOUYECKOE MMCHMO OB OCOBEHHOCTSIX
ITPEIIOJJABAHUSI VUEBHOI'O TTPEJIMETA «®U3UKA» B 2025/2026 YYUEBHOM
TOJY.

®enepanbHas pabodas mporpamma . dusnka. 7-9 kmaccel (0a30BbIi YPOBEHbD)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

but6mmoreka [JOK
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