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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm deaepanbHO paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OpPraHU3ALMIO H3YYCHHS
¢bu3MKN Ha JAEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3WKe yUWUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTENIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH H (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl NPUMEHEHHS HAy4YHOrO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpErojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JaHHbIE W  HCIOJb30BaTh  HAYYHbBIE
JI0Ka3aTeNbCTBA JUIS TOJTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusx Poccuiickoit ®Dexaepanuu, peau3yrONIIX



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca W CTPEMIJICHHS OOydYarolmuxcsi K HaydyHOMY
W3YYCHHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/i€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HW3y4YCHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTaIbHbBIX 3aKOHOB (DM3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poJu (DU3UKU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JaabHeWIleMy OOy4YeHHUIO B 3TOM HalpaBJICHUHU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIICYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX PacUyE€THBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOMATh MPUPOHBIC SIBJICHUS U BBITIOJIHATH OTBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIeld (PU3NIECKOTO COACpKAHUS,
BKJIFOYAs] HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKEHUSX (DU3UKH, aHAIH3 U
KPUTHUYECKOE OIICHHBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JAeATeILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemsiii B mporpaMMe no (pu3HuKe nepeyeHsb JadopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUYUTEIb JelaeT BIOOP MPOBEICHUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COJEPXAHUE OBYUYEHUA

7 KJIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

®usnka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanueckux BeluyuH. DuUznyuecKue
npubopsl. [lorpenrHocts u3mepeHunit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBEeHHOHAy4YHBII METOJl MO3HaHWA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHM ¢ ITOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHW4eckue, TEIJIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. duznueckue npubOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
M (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne LEHbI IeEHUS LIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3Mepenue Ttemrieparypbl MpU MNOMOLIM KUAKOCTHOIO TEPMOMETpA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIBHOCTH MOJIETA
IapuKa, MyMmEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJbI, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHUI[ C
Temriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzammoneicTBue dacTuil

BCHICCTBA: IIPUTSHKCHNUEC U OTTAJIKMBAHUC.
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ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMM BEHIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKMUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimaol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIONIBb30BaHUEM

dboTtorpaduii).

2. OmnbIThI 10 HAOJIIOICHHUIO TETIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHne U B3aUMOAECTBHE TeJl.

Mexannueckoe JIBHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsii CKOPOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér myTtu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHEepUUU. 3aKOH HMHEPLUUHU. B3aumopaeilcTBHEe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InmotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuila Kak XapakTepucTUKa B3auMmozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cui. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3Mepenne CKOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaGmroienue siBfieHust HTHEPIIUH.

CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
CnoxeHune CHJl, HaIllpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnsie padomul u onsimel.

1. OmpepeneHne CKOPOCTH PABHOMEPHOTO JIBIDKECHHMSI (IIApPUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa 0
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. HabmroneHue n3MeHeHUsI CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEl U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JaBJIEHHA raza oT oObéma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MAalIMHbl. 3aBUCUMOCTh JABJIEHMs KMJIKOCTH OT TIyOuHBL. ['mapocrtarnuyeckuit
napasokc. Coolmaromuecs: cocyibl. [ napaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBiaeHue. [IpuuuHbI CyliecTBOBaHUS
BO3aylmHOW oOosouku 3emin. OnbiTt Toppuuemu. M3mepeHue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJIO. BhITaIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphl.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuit mpecc.

[IposiBnenue nercTBrsi aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU
TeJa U MIIOTHOCTH KUIKOCTH.

o Uk W NP
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PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHUS ITNIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpy>KEHHOH B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHUJIbI, IEMCTBYIOIIEH HA TEJO
B JKHJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,

JEHCTBYIOIE Ha TEIO B JKUIKOCTH, OT 00bEéMa NOrpyXKEHHOH B

JKUJIKOCTh YaCTH TeJjla U OT INIOTHOCTH JKUJIKOCTH.



5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ TPY30IOABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHepruss. KuHeTmueckas W NOTEHUHUAIbHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenrie pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMIKEHHUM Tella

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblUyara.
3. HM3mepenue KII/] Hak1OHHOM IIOCKOCTH.

4. M3ydeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3zneun 6. TeruioBbie iBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOEHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUNW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaurBaHuE U KaNWJUISIPHBIE IBJIEHUA. TenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKCHUS
yacTull. BuyTtpeHnsisi sHeprusi. CrocoObl HW3MEHEHHsI BHYTPEHHEW DHEPTHUU:
Temionepeaaya 151 COBEpPIIECHUE paboTHI. Bunpr TEIUIONIEPEAAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y JEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTABJICHHUS.



BrnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AelIbHAS TEIIOTa CTOPaHUSI.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5
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HaGnronenrie OpoyHOBCKOTO BUKEHUS.

Hab6monenne nuddysun.

HaGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHU.
Habiro1eHue TenaoBoro paciiupeHust Tedl.

M3MeHeHne AaBieHUs ra3a IpU WU3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIQXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenayu.

OxJta)KJieHue IpHu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoenue kuneHus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl PH TJIaBJICHUH.
13.

Monenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OMnbITH O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.
OnpIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEJL.

Onpenenenue AaBiIeHUs BO3AyXa B OaJIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEePaTyphl.

HaOmronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysbTaTe
TEeIJIonepeay ¥ padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KONMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIJIMHAPOM.

OmnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca MCIIapeHus.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
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13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuyeckux 3apsiaoB. BzaumoneiicTBue
3apsoKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKTY TeJIaMu).

OnekTtpuueckoe mnoje. Hanpspk€HHOCTH asnekTpudeckoro mofs. [IpuHiun
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUYECKOE  HAIpsHKEHHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHBIICHHE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUUecKoro Toka. 3akoH JDxoymns—JleHa.
DnexkTpudecKre 1enu U MOTPEOUTENH IISKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHbIe ~ MarHuThl.  B3aumopelWcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYECHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M Cmoib30BaHWE 3JIEKTPOJABUTATENIEN B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAyKUuu. [IpaBuno Jlenna.

DJIeKTporeHeparop. Cnoco0b1 MOJTYYEHUSI AIEKTPUUECKOU SHEPIHUHU.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.
Hemoncmpauuu.

DJIeKTpU3aIus TEJl.

JIBa poza 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEVCTBUE IEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJAEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JleicTBHS IIEKTPUYECKOTO TOKA.

L 0 N o u ok WwN e
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbI11 pa3psin.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt n Mara3uH COpOTUBIICHUH.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIAH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

OnpITel MO  HAOIMIOACHUIO DJJICKTPU3AIMHU TEN HWHIAYKIUEH U TpH
COTMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUSL JJIEKTPUYECKOTO TMOJISI HAa TPOBOJHUKU H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepeHue u peryJIupoBaHue HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UcTop, OT
COIIPOTHUBIICHHUS PE3UCTOPA U HANIPSDKEHUS HAa PE3UCTOPE.

OT1BITHL, JEMOHCTPUPYIOIINE 3aBHCHUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIUHBI, IUIOMATU TONEPEYHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPsHKEHUM MpU TOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Jjisi CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUECKOTO TOKA, UIYIIIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKCHUS Ha Hel.



13. Onpenenenne KII/I narpesarens.

14. MlccnenoBanne MarHuTHOTO B3aMMOJEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3yyeHne MarHWTHOrO MOJIA IIOCTOSHHBIX ~MAarHWTOB IIpU  HX
O0BEIMHEHUY U pa3JICICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3ydeHue paboThl JJIEKTPOJIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnBITBI IO MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICOBAHUE W3MEHEHHUW 3HAYEHWS M HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOogHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecomocCTh 1 neperpysku.

PaBHoBecue maTepuanbHON TOUkKU. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynbe tena. IsmMeHenne umimyibca. Miynbe cuiibl. 3aKOH COXPAaHEHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YHpPYTroOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEprus cxatoi npyxxuHbl. Kunernueckas
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sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.
Hemoncmpauuu.

1.

o u kAW

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

Hab6nrogenne MexaHu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHuEe TyTed W TPAeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npru3HaKOB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBM>XEeHUS Tella 0 OKPY>KHOCTH.

HaOmnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEIBHO KaOWHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejda W JACHCTBYIOIIEH HAa HETO
CHJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJIEUCTBUU TEJL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOJICCTBHH.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Hab6nronenune peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIIEKKHU.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKECHHUS OpycKa WU JBUKEHUS
1IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MpPU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI>KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIJKEHHHM 0O€3
HayaJbHOM CKOPOCTH MYTHU OTHOCATCS KakK pPsijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.
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7. Omnpenenenne ko3 HULIMEHTa TPEHUS CKOJIBKECHHUSL.
Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JABIXKCHUHU Tela
110 TOPU30HTAJIBHON ITOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJBI  YNPYrOCTH TMpU HOABEME TIpy3a C
MCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHs SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUIMTy1a. MareMaTU4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpanienue
SHEPrUu MpH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOaHus.  BwiHyxknennole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHMYECKUMX BOJH. IIpomonsHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHndeckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieO0aHui Tel IMOA AEUCTBHEM CHIIBI TSKECTH M CHUJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYXICHHBIX KOJIGOaHUM M pe30HaHCa.

PacnipocTpaneHue npoAoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJebaHW MaTeMaTUYeCKOTo

o Uk~ W N

MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJa KOIeOaHUN MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JIJUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHoOJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH mMepuoja  KoJjaeOaHwmit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
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ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOICTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBeta.  IIpsmonunHelriHoe
pacnpoctpaHenue ceera. 3atMeHnusi Connia u Jlynsl. Otpaxkenue cera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHYyTpeHHee
OTpaXeHHe cBeTa. lICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm ogyueir B JsmH3e. OnrThueckas cucrtema QoToanmapara,
MHUKpPOCKOTIa M Tejeckoma. [7a3 kak onTuyeckas cucteMa. BIM30pyKoCTh H
JTaIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTudecKkuii CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakeHUid ¢ TOMOIIBIO JIUH3.

W X N Uk W N e

[Tpuntun gevicTBus doToanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mopenp riasa.

11. Paznoxenue 6e50oro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa Mpu CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTPaXeHUsI CBETOBOrO Jyya OT yria
MaJICHUS.
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2. M3yueHue xapakTEpUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccrenoBanne 3aBUCHMOCTH yTJIA MPEIIOMIIEHUS CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonmyueHue U300pakeHUM C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomieit
JINH3BI.

6. ONBITHI 10 Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta arToMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXPaHEHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MAacChl W JHEpruu. Peakuumm cuHTE3a U
nenenud siaep. Ucrounuku sHeprun CostHIla U 3BE3 .

Snepunas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUNW HA IKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoa.

4. HabGmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroaeHue CIIONIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUCHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHHE SHEPrUU YACTUIIBI 10 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTETHEHO-0000IIAIOMIUN MOIY/Ih TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
U 0000mIeHHS  TOPEIMETHOrO  COAEpKaHWA U OMbITa  JIESITEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE IS TTOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 0 (u3uke s 0O0ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.
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[Ipy n3ydyeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  Oo0y4yeHus, (dopMupyercs
€CTECTBCHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IOJy4YEHHBIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4YE€CTBEHHBIE U IKCIIEPUMEHTAJIIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszeia peaau3yercs
3a cuér TOro, 4yrto OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBICHATH
(bu3nUecKue BIEHUS B OKPYKaOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEI0OBaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

N3ydenne ¢Gu3UMKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHUs HAIPABICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yabTaTOB.

B pesynbraTe udydyeHus: Gu3NKu Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y obyyarorierocs OyayT copMUpOBaHBI CJIEIYIONTUE JTUYHOCTHBIE PE3YJIbTATHI B

YacTH:

e 1) mMaTpMoTH4E€CKOro BOCIMTAHUA:

e — MPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON
(duznyecKoil HayKu;

e — IIEHHOCTHOE OTHOIICHHUE K TOCTIKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00OCYXIE€HHUU OOIIECTBEHHO 3HAUMMBbIX
M OTHYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHXKEHUM (PU3MKH;

e — OCO3HAaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX MPHUHIUIIOB B ACSITEIbHOCTU
YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:
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— BOCHPUATUE ICTETUYECKUX KauyecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3HYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BaXKHEHIIEH COCTABIIAIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4HOH II0003HATENBFHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU TNPaBWII OE30IaCHOTO IOBEJICHUA Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

— c(opMuUpOBaHHOCTh HaBbIKA peQIIEKCUU, NPU3HAHUE CBOErO0 IpaBa Ha
OIIMOKY M TAKOI'0 %€ Mpasa y APyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ Yy4YacTHE B PEIICHUHM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIBHOM HAIpaBlI€HHOCTHU, TPEOYIOIMX B TOM YHCIE U (PU3UUECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMSA

— OpHUEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHUW JJIs pelieHHs 3a1ad B
o0JacTh OKpy’Karolled cpelbl, [UIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOYKHBIX IMOCIIEICTBUN [T OKPYKAIOLIEH CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM U myTed HX
pelIeHus;

8) aganTanum K M3MEHSIOIIUMCH YCJIOBHSM COLMAJIBLHON W NPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJEWCTBUM IPHU BBINOJHEHUU HCCIECJOBAHUN U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
IPYTHX;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEATENBHOCTD;

— nOoTpeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIIE GOPMYTUPOBATH
UJIeH, TOHSITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;
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e — OCO3HaAHHUC Ile(bI/IIII/ITOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JIacTh

buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTHS B NPHUOOPETEHUH HOBBIX (PUIUUECKHUX

3HaHWM;

e — CTPCMJICHUC aHAJIU3UPOBATH U BBIABJIATE B3aUMOCBA3U IIPUPOILI, O6HI€CTBa 141
O9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaHHUCM (1)I/ISI/II-IGCKI/IX 3H&HHI>1;

e — OLEHKA CBOMX JEWCTBHU C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX IN100ATbHBIX NOCIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TporpaMMbl MO (QHU3UKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCAIbHBIC yUCOHBIC TCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YeOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEPCAIbHBIC yUeOHBIC JICHCTBHSI.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBnle Jjornyeckue 1eicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKU OOBEKTOB
(siBNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTHUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICAICTBEHHBIE CBS3M TPHU HM3YUYCHUU (PUINIECKUX
SBJICHMH U MPOLIECCOB, J€1aTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(U3UYCSCKUX BEIIMYHH,

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3nuecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEUICHUs, BHIOOp HaumbOoJliee
MOJAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KDUTEPHUEB).

Bba3oBnle ucciiegoBarejnLCcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMIPOCHI KAK HCCIIEI0BATENbCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY IUTaHY OIIBIT, HECIOXKHBIH
bu3MUecKuil 3IKCIEPUMEHT, HEOOJbIIOE HCCIAEAOBAHHE (PUIUYECKOTO
SABJICHUSL;
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OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIHIO,
ITOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpPOBATH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOICHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBHUAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSATH Pa3JIMYHbIC METOMABI, MHCTPYMEHTHI M 3alPOCHI NP TMOUCKE U
orOope WHGPOPMAIMKM WIM JaHHBIX C y4E€TOM MPENJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAJIbHYIO (GOpPMY TPElICTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH peIIacMble 3aJadd  HECIOKHBIMHU
CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1abOopaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJCpIKaHHE
01arokenaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXKICHHSIMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUe U CXOACTBO MO3HIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YyIbTAThl BEITIOJTHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NMOHMMATh W WCIOJB30BaTh  MPEUMYINECTBA  KOMaHTHOW
WHIUBUIYyAIbHOW paboThl MpU PEIIEHUHW KOHKPETHOU (HU3UIECKOM
poOJIeMBI;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ MOCTIKEHHUIO: paclpefeNiaTh poiH, OOCYXIaTh TMPOIECCH U
PE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIpPABICHUIO W KOOPJAWHHPYS CBOM JICUCTBUS C JPYTHMH
YJIeHaMHU KOMAaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIFHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
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CaMoopraHmaunﬂ:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTYyaIUsiX, TPEOYIOIIUX
JUTsL petieHust GU3NYECKUX 3HAHUM;

OPUECHTUPOBATHCA B  PA3JIUYHBIX MOAXOJAaX MPUHATHUS  PEIICHUIN
(MHAUMBUlyaTbHOE, TPUHITUE PEIICHHUS B TPyNIe, NPUHATUE PEIICHUIN
TPYIIION);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHUus GU3MUECKON 3a7auu WIIn
IlaHa HCCIEOBaHUSl C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IJlaracMble BApUAHThI PEIICHU;
JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJIararh IUIaH €€ U3MECHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($u3MYECKOTO HUCCIECOBaHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OILIMOOK,
BO3HUKILHX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
pU3HaBaTh CBOE MPABO Ha OIMIMOKY MpU peIIeHUH (PU3NUECKUX 3a/1a4 WK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHust B 7 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CAMHHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWUYECKOe JBMKEHUE (pPaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIITHECS COCY/IBI,

pasznuuath sBieHUs (quddy3us, TEIIOBOE IBUKCHHE YACTHIl BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBIDKCHHE, WHEPIHS,
B3aMMOJICUCTBUE TEJI, pPaBHOBECHE TBEPIBIX TN C 3aKPEIUIEHHOW OCHIO

BpalicHus, I1epcaada OaBJICHUSA TBépI[BIMI/I TCJIaMH, XHUIAKOCTAMH U
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razamm, arMochepHOe JaBlieHWEe, IUTABAaHWE TeJ, MPEBpAIICHUSI
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSIHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/ja4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA TE€J U (PU3UYECKUE SIBJICHUSI, UCIIOIb3YS
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, Cwia TpeHus, jAaBieHue (TBEPIOrO Tena, JKHUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHW4YecKas padoTa, MOILIHOCTh, IJIEYO CHUJIbI,
MOMEHT CWJbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKas W TMOTEHIHaTIbHAs YHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICH  HMCIHOJIb3yeMbIX  BEIMYUH, UX
0003HaUeHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3bIBAIONINE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTUMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBECHs phruara (0OJoxa),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
SHEPruM, MpPU HSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBICHHUS, TPOILIECCH U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluid TPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKHUX II1aroB ¢ Omopoi Ha 1-2 M3y4eHHBIX CBOMCTBa (PU3UUECKHUX
SBJICHUM, (PU3UIECKUX 3aKOHA MUJIN 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: Ha OCHOBE aHalv3a
YCIJIOBHUS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BETUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE I PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
NOJy4YeHHOM (PU3NUECKON BEJIMYMHBI,
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pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3MYECKUX METOAOB, B OMTMCAHUU UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanosjoxenue  (TUmoresy),  pas3idyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIM pe3ysbTaT, HAXOJAWTh OIMUOKKM B XOJE OIbITa, JeJIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3IIecKuX CBOMCTB Tel: dbopMynHpoBaTh POBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3alUChIBaTh XOJ OIbITa U (OPMYJIUPOBATH BHIBOBL;

BBIMOJIHATh MpPSMbIE HU3MEPEHUsI PAcCTOSHUS, BPEMEHH, MAacchl Telna,
o0béMa, CHUJBI M TEMIEPATYpPbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUYETOM
3a/1aHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHU JIBJKEHHS Tela, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHMS TEJI, CHJIBI
YyIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT MJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHM paBHOBECHsS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE
NPEMIOKEHHBIX TaOMUI W TpaduUKOB, JeNaTh BBIBOJBI IO pe3yibTaTam
UCCJIEI0BAHNS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHUS CKOJIbXKECHHUS,
JABJIEHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWJa, JIWCTBYIOIlas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNl0, KOA(DPHUUMEHT MOJE3HOro AeUCTBUS
IPOCTBIX MEXaHWU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKLMUHU: IIPH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATh 3HAYEHHE HCKOMOW BEJIMYMHBI;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIHMECS COCYAbl, OapoMerp,
phluar, NOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
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XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMNHCAHHUA (B TOM YHCIE:
NOJIINITHAKY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3MUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpY OOpalleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOIIOAECHHUSA
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOIIEH Cpefe;

OCYULIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW M TYTEM CpPaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COAEPKAHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHsS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, NPU H3TOM TPaMOTHO HCIOJIb30BATh
U3YYEHHBI TMOHSATUUHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEN;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHUM paclpenesiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJadaMH,
CIICIUTh 3a BBHINIOJHEHWEM IUIaHA JCWCTBUIA, aJ€KBAaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCATENIBHOCTh  TPYMIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K xoHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arPETATHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSs DHEpPrus, TEIUIOBOM JBUIaTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUM 3apsAll, HIEKTPUUYECKOE I0JIE, IPOBOIHUKU
U JUDJIEKTPUKH, OCTOSHHBIN 3JIEKTPUUYECKUNA TOK, MATHUTHOE TOJIE;

22



pas3iuuath SBJICHUS (TEIUIOBOE paCUIMPEHUE M CKaTHE, TeIllonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTAJUIM3alus (OTBEpJ/IeBaHUE), KUIICHHUE,
TerIonepeaaya (TEeTIONMpPOBOAHOCTb, KOHBEKIINS, U3IIy4YEHHE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, JACHCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIHS)
[0 OIMCAHUI0 MX XAPAKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpY’)KaloIleM MHpe, B TOM 4YHucie (U3UYECKHUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHbIC SBICHUS B TPUPOJIE,
KpUCTAJUTBI B mpupojae, uszinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoaroCcCoB, POJib MATHUTHOTO TOJISI JJi KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAsl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOM
MaIlllUHbI, OTHOCUTEIbHASI BIAXKHOCTh BO3/lyXa, AJICKTPUUYECKUU 3apsij,
cuja TOKa, JJIEKTPUUECKOE HaNpsiKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHWE  BeElIecTBa, paboTa W MOIIHOCTh
AJEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(GbU3UYECKUIT CMBICIT MCTOJIb3YEeMbIX BEJIWYWH, O003HAUYCHUS M €IWHUIIBI
bu3MYeCcKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO-KUHETUUYECKONH Teopuu
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyisl yyacTka LenH, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHHWsSI DJHEPrUM, IpU OSTOM JaBaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA W 3aMHCHIBATh €r0 MATEeMaTHYECKOE
BBIPAKEHUE;
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OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMybl, CBs3BIBarONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCJIOBHUSL 3a/lauyd 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [UJIS  pelleHHs] 3ajJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOLIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCIICIOBAHUS, BBIIEIATDH
MPOBEPSIEMOE  MPEAIOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
(U3MYECKUX CBOMCTB Tell (KaMWLUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa M3JIydarollel (MOrjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsANIOB, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa THPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSHHOTO TOKa):  (OpMYIMpPOBATH
pOBEpsSEMbIE MPEANOJIOKEHHUSI, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py0BaHUS, OTUCHIBATH XO]1 OTIBITA U (DOPMYIUPOBATH BHIBOIHI,
BBIMIOJHATh  MOpPSIMbIE  WM3MEPEHUS  TEMIIEPaTypbl,  OTHOCUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJbl TOKa, HANpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (DU3UYECKUX BEIUMYMH, CPaBHUBATH
pe3ynbTaThl U3MEPEHHM ¢ YUETOM 3aIaHHOM aOCOJIFOTHON MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
IpYyrol C  UCHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TONEPEYHOTO
CEUYEHUS U YAEIBHOTO COITPOTUBIIEHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MApPaJUIEIbHOIO  COEIMHEHMIM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATH YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (hUKCHpOBaTh
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pe3ysIbTaThl TOJTYYCHHOW 3aBUCHMOCTH B BHJIE TaOJHWIl W TPaHKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHHUS,

NPOBOJIUTh KOCBEHHBIC HW3MEPECHUs (QU3NYECKUX BeanduuH (yIerbHas
TEINIOEMKOCTh ~ BEIIECTBA, COMPOTHBIECHHE MPOBOAHMKA, paboTa W
MOIITHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHs, COOMpPATh
IKCIICPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEIOKEHHOW WHCTPYKIUH, U
BBIYUCIISATH 3HAYCHUE BEITUYNHBL;

cOOJII0IaTh MpaBHiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ JabopaTOpHBIM
000pyZIOBaHUEM;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YYCHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOW Ha WX OMUCaHus (B TOM YHUCIIE:
crcTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIepMET,
BOJIETMETP, CUETYMK DICKTPUYECKONH HHEPIHU, AIIEKTPOOCBETUTEIILHBIC
npuOOpBI, HarpeBaTeNbHbIC AIIEKTPOIIPUOOPHI (TIPUMEPHI), ITEKTPUIECCKHE
PEIOXPAHUTEIH, FIIEKTPOMATHUT, SJICKTPOIBUTATEIh IIOCTOSHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOWMCTBAX (PM3MYCCKUX SBJICHUN M HEOOXOIUMBIC
du3nvecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIbHBIC
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHCYHKaM (SKUAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETpP, THTPOMETpP, IBUTATEIb BHYTPEHHETO
CrOpaHMsl, SJIEKTPOCKOIM, PEOCTaT), COCTABIATH CXEMBI JJICKTPUYCCKHX
Hernel ¢ MmocieI0BaTeIbHBIM U NapalIeIbHBIM COCTMHEHUEM JIEMEHTOB,
pas3nnyasi yCIOBHBIE 0003HAUYEHUS SJIEMEHTOB JICKTPUIECKHX IIETIeH;
NPUBOAUTH  TNpHUMEpbl  (HAXOIUTh  HWHPOPMALMIO O  IMPHMEpax)
NPAaKTUYECKOTO HCIOJIB30BaHUsl (U3NYCCKUX 3HAHWWA B TOBCETHEBHOMN
KHU3HU JUTIsI 00ecrieueHus: 0e30MaCHOCTH NP OOpallleHu: ¢ mpudopamMu u
TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIIIOJCHHS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KAIOIICH Cpee;

OCYIIECTBIIATh TOUCK HWHPOPMAIUU  (PU3UYECKOTO COACPIKAHUS B
HNHTepHere, Ha OCHOBE WMEKOUIMXCA 3HAHUM U IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIIEIATH  HMH(OpMAIUIO, KOTOpas
SIBIISICTCS IPOTHBOPEUUBON MM MOXKET OBITh HEJJOCTOBEPHOU;
UCTIOJIB30BaTh MPH BBITIOJHEHUN yYEOHBIX 3aJaHHii HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUecKoro - comepiKaHHs, CHPAaBOYHBIC MAaTepUAIBI,
pecypcebl cetu MHTepHET, BlaAeTh NpuéMaMi KOHCIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3llaBaTh COOCTBCHHBIC NHCHMEHHBIE W KpPAaTKUE YCTHBIE COOOIICHWS,
0000mass wHMOpPMAIUI0O U3 HECKOIBKAX HCTOYHUKOB (PU3HUECKOTO
COAepKaHUs, B TOM UHCIE MYyOJUYHO MPEJICTABISATh PE3yIbTATHI
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IIPOEKTHOW WJIM MCCIEA0BATEIBCKOU IEATEIIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIONb30BaTh M3YYCHHBIM MOHATUHHBIA ammapat Kypca (QHU3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEN;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUM C
IIOCTABJICHHBIMM 33Ja4aMH, CJIEIUTh 3a BBIITOJIHEHUEM IUIAHA JEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISIS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYeckas), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTD,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- u ramMmma-u3ydeHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHUE
3BYKa, INPSAMOJIMHENHOE PaCHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIIEHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEeHHE OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpy’XaIieM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOW CUCTEMbI, pEAKTUBHOE
JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOTHUECKOEe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOTO M3JIyYCHHUH, €CTECTBEHHBIN
paZaMoOaKTUBHBI (OH, KOCMHUYECKHE JIydd, PaJUOAaKTHBHOE H3IyUYEHHE
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NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BENUYMHBI (CpeqHSIi U MTHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWia YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHLUANbHAs HHEPrus Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUSl CHKATOU
NPYXKUHBI, KUHETHYECKash SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTelb MPEJIOMIICHUS CpPEAbl), IPU ONMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI U €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH IpaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIUI CYNEPHO3ULIMH CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOHbI HbIOTOHA, 3aKOH COXpAaHEHUs HMMILYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUCBhIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid NMPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONopoid Ha 2—3 U3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparolMecs Ha cuctemMy U3 2-3
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIsl PELIEHUs], TPOBOAUTH PAacCUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nueckon
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
(u3NYECKUX METO/OB, MCIONb3Yys OINHCAHME HCCIIEJOBAHMS, BBIIEIATH
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IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUH WU
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUH, 3aBHUCHUMOCTh NEpHUOAa KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacCIPOCTPAHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparouieit
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpeaeIIss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTENBHHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IpyU PaBHOYCKOPEHHOM [IBJKEHMHM 0O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KoJie0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMIIeHHs OT yria
NajJicHus): IUIAaHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
¢bu3nyecKx BEJIWYMH B BUJE TaOJIUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yJpTaTaM MCCIeA0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTh M YCKOpPEHHE Tella TIpU PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHuM MaTeMaTUYecKoro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpArONIeH JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITNOJHATh U3MEPEHUS, CIELYsl IPEIIOKEHHON HUHCTPYKIMH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIU3UPOBATH MOTYUYECHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW MOTPEIIHOCTU U3MEPEHUIT;

cOOJII01aTh MpaBUiIa TEXHUKU OE€30MacCHOCTH NP padoTe ¢ 1abopaTOPHBIM
o0opy1I0BaHUEM;
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pa3iauuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS MW3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHIOMETP, OATYUKH TIOJOKEHUS, PACCTOSHUS M YCKOPEHHMsSI, paKeTa,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHYCCKHE CBETOBO/IBI,
CTICKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCMONB3ysS 3HAHUA O
CBOMCTBaXx (PU3UYECKUX SBJICHUW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Opy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEH JINH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauUTh  WHGOpPMAIIMI0O O  MpUMEpax)
PAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU 00paIieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMK  (PU3NYECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUKM U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
auTepatypy  (QU3MYEecKoro coiepaHus, CIPAaBOYHBIE MaTEepHAIbI,
pecypchl cetu MHTEpHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl TPOSKTHON WM UCCIEI0BATENbCKON
NEeSATeTbHOCTH, TPU O3TOM TPAMOTHO  HCIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIA amnmapaT W3y4aeMoro pasziena (U3NKH U COMPOBOXKIATH
BBICTYIUUICHWE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n MPOrpamMMbl Bcero

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 dusnka - HayKa 0 IPUPOJIE 2
1.2 duznyeckre BETUIHHEI 2
1.3 EcrecTBeHHOHay4HbI METO/ IO3HAHUS 2

Uroro no pazneny 6

Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA

2.1 CrpoeHue BemiecTsa 1

29 JIBr>KeHre 1 B3aUMO/ICMCTBUE YACTHUII )
' BEIIECTBA

2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl

3.1 MexaHndeckoe JBUKEHUE 3

30

KonTpoabHbie

padoThI

IIpakTuyeckue

padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194




3.2

3.3

Nuepuus, Macca, INIOTHOCTD

Cuia. Bune! cun

Hroro no pazgeny

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKHAKOCTE U ra3oB

4.1

4.2

4.3

4.4

[asnenue. llepenava naBneHust TBEpAbIMU
TCJIaMU, ) KUJAKOCTAMU U I'a3aMu

JlaBiieHHE )KUAKOCTH

ATMoOcdepHOe 1aBIeHHE

JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE
B HUX TEJIO

Hroro no paszneny

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

5.1

5.2

5.3

PaGora 1 MoImHoOCTH

[IpocTeie MexaHU3MBI

MexaHnueckast SJHeprus

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

14

21

21

12

68

31

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194




8 KUIACC

Ne i/

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

Pa3znen 1. TensoBbI€ ABJIEHUS

1.1

1.2

CrtpoeHnue u CBOICTBA BELIECTBA

TennoBsle mpoueccsl

Uroro no pazgeny

Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

2.1

22

23

24

DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella
7 X B3aUMOJIeHCTBHE

ITOCTOSIHHBIN 2TIEKTPUYECKUNA TOK
MarHuTHBbIE SIBICHUS

DNIeKTpOMarHuTHasE UHYKITUS

Uroro no pazgeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

21

28

20

37

68

32

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5

14.5

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce




9 KUIIACC

HanmenoBaHue pa3jiesioB U TeM
Ne i/
NMPOrpamMmbl

Pa3zgen 1. Mexanunueckue siBJIeHUA

MexaHuueckoe ABHKEHHUE U CII0COOBI €ro

1.1

OMHCAHUS
1.2 Bs3aumozeiictBue Ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pasaceiny

Pazgen 2. MexannuecKue KOJe0aHUA U BOJHBI

2.1 Mexannueckue KoneOaHus

22 MexaHnueckre BOJIHBI. 3BYK

Hroro no paszueny

KoauuecTBO 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 SJ'ICKTpOMaFHI/ITHOC IIOJIE U
' OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no paszneny

Pasaena 4. CBeToBbI€e ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA

6

33

KoHTpoJbHbIe

IIpakTH4eckue

padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK



4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI

4.3 Paznoxxenne 6e10ro cBeTa B CIEKTP

Hroro no pazgeny

Pa3zgen 5. KBanToBblIe iBJICHUSA

5.1 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM
5.2 Crpoenue aToOMHOrO siapa
5.3 SlnepHblie peakiuuu

Hroro no paszneny

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb

[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS

1
6 Kypca pusmku 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

34

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcsbl

®u3uka — HaykKa O PUpOE. |

SIBneHust npupoabl

Du3NYECKUE SBJICHUS 1

Ouznyeckue BEINYNHBI U UX |

U3MepeHue

VYpok-uccnenosanue "M3mepenue

TEeMIIepaTypbl IPU MOMOIIN | !

AKUJKOCTHOTO TEPMOMETpA U aTUMKa

TEeMIEpaTyphl"”

MeToapl HAyYHOTO TTO3HAHMSL.

. bubmuorexa [JOK
Onucanue PU3NUECKUX SBICHUMN C 1

https://m.edsoo.ru/ff09f72a

IIOMOIIBIO MOJIEIIENH

Ypok-uccnenosanue "lIposepka
TUIOTE3bI: JAJTbHOCTD MOJIETA IapUKa,

1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OOJIbIe BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE JTUCKPETHOE 1 bubmorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIEeCTBA
bu6nmmoreka [JOK
JIBr>KeHHE YacTHI] BEIISCTBA 1

https://m.edsoo.ru/ff0a013e
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10

11

12

13

14

15

16

17

18

19

20

VYpoxk-uccienoBanue «OnbITh IO
HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHHSI BEILIECTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
Bozbl. O000IIEHNE 110 pa3Ieny
«IIepBoHayaIbHBIE CBEACHUS O
CTPOCHHH BEILIECTBAY

Mexanndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JBUYKEHUE

Ckopoctb. Enunuiel ckopoctu

Pacuer IMyTHU XU BpCMCHU IBUKCHU A

Nuepunsa. Macca — mepa
WHEPTHOCTH TeJ

ITnoTHOCTH BemecTBa. Pacuet macchbl
1 00beMa Tena Mo ero MIOTHOCTH
JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPJOTO TENIa»
Pemenue 3agad mo teMe "IIOTHOCTE
BelrecTna"

Cuna Kak XxapakTepucTHKa
B3auMoieiicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGoparopHas pabota «/3yuenue
3aBUCUMOCTH PACTSKEHHUS

36

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c




21

22

23

24

25

26

27

28

29

30

31

(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»

SIBnenune taroreHusa. Cuia TOKECTH

CBs13b MEXly CUJION TSKECTH U
Mmaccol tena. Bec tena. Pemenue
3azad4 o teme "Cuna tsoxkect"”

Cuna TsKecTH Ha JPYTUX IUIaHEeTaX.
@u3nYecKue XapakTepUCTUKU TUIAHET

H3mepenne cui. fuaamomerp

Bec tena. HesecomocTh

CnoxxeHue IByX CHUJI, HallpaBJIEHHbIX
10 OJHOM MPSIMOH.
PaBHOelicTBYIOIIIASA CHIT

Pemenne 3agay mo Teme
"PaBHonelicTByrOMmAas cui”

Cuna tpenus u e€ Busl. Tpenue B
MIPUPOJIE U TEXHUKE

JIaGoparopHas pabota «3yuenue
3aBHCUMOCTH CHJIBI TPEHHS
CKOJIBKEHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPUKACAIOMINXCS
ITOBEPXHOCTEW»

Pemenue 3anau Ha onpenenenue
PaBHOJICHCTBYIONIEH CHUIIBI
Pemenue 3amau mo remam: «Bec
tenay, «[ paduyeckoe n3ooOpakeHue

37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0alcc8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0




32

33

34

35

36

37

38

39

40

41

42

cuny, «Cunbl», «PaBHOACHCTBYIOIIAS
cUI»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEeHHE», «Macca,
IJIOTHOCTBY, «Bec Temay,
«"paduyeckoe n300paKeHUE CHIT»,
«Cunbi»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMYEHUS JIaBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
IaBJIEHN Ta3a OT 00bEMa,
TeMIepaTypsl

Ilepenava naBneHus TBEPABIMU
TCJIaMU, KUAKOCTAMU U Ira3aMu.
3axoH [lackans

Z[aBJ'IeHI/Ie B XKXUJAKOCTH U Ta3c,
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU

Pemenue 3anau o teme «JlaBienve B
JKUJIKOCTH U Ta3e. 3akoH [lackams»

CooOuiaromuecs cocyabl

I'mppaBnuueckuit mpecc

Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAcoC

ATtMocdepa 3eMu ¥ IPUYUHBI €€
CYIIECTBOBaHHUS

Bec Bo3ayxa. AtmocdepHoe

38

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6nmoreka [JOK




43

44

45

46

47

48

49

50

51

52

JaBJICHHUC

W3mepenune atmoc(hepHOTO 1aBICHUS.
OnbiT Toppuuenau

3aBHCUMOCTBH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl yPOBHEM
Mopst

bapometp-anepouns. Atmocdeproe
JaBJICHUE HA Pa3JIMYHBIX BBICOTAX

Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"

JlelicTBue ®UJIKOCTH U Ta3a HA
IIOTPY>KEHHOE B HUX TEIO.
Apxumenosa cuia

JIaGoparopHas pabota «Onpenenenue
BBITATKABAIOIIEH CHIIBI,
JIEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B )KHJIKOCTB)

JIaGopartopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTb YaCTH TEJIa»

IlnaBanue Texn

JIaGoparopHas paboTa
"KoHncTpynpoBanue apeoMeTpa Win
KOHCTPYHPOBaHUE JIOAKU U
omnpezeseHue e€ rpy30noabEMHOCTH"

Pemenue 3aga4d no tremam: «IInapanue

39

https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [JOK



53

54

55

56

57

58

59

60

61

62

cynos. Bo3nyxomiasanue»,
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

KontposbHas paboTta mo teme
«/laBieHue TBEPAbIX TEN, )KUAKOCTEH
H Ta30B»

Mexanuueckasi paborta

MomnocTts. EquHune MOITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe o Jjectauie"”

IIpocThie Mexanu3Msbl. Poiyar.
PaBHOBecue cun Ha peiuare

Pbrdaru B TexHUKe, OBITY ¥ TIPUPOJIE.
JlabopaTopHas pabota
«MccrnenoBanue ycIoBHiA paBHOBECHSI
peIyara»

Pemrenne 3amad o reme «Y ciaoBus
PaBHOBECHS phIuara

Koaddutment nonesznoro neiictBust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

Pemenue 3amaud mo teme "Pabora,
MottHocTtb, KIT/"

Mexannyeckas SHEprusl.

0.5

0.5

40

https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmorexa [IOK




63

64

65

66

67

68

Kunernueckas 1 noTeHIMaIbHAs
SHEprus

3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIpE/IEIICHHE
U3MEHEHHS KMHETHYECKOM U
MOTEHIMATBHON SHEPTUH TIPU
CKaTBIBAaHWUM TeJia 10 HAaKIIOHHOH
IUIOCKOCTH"

KonTponbhas padbora no teme
«PaboTta u MOIIHOCTb. DHEPTUS»

Pesepubiit ypok. Pabora ¢ Tekctamu
o teMe "MexaHuueckoe ABmKeHue"

PesepBHrlit ypok. Pabota ¢ Tekctamu
no teme "JlaBneHue TBEPABIX TE,
YKUJIKOCTEHN 1 ra3oB"

Pesepubiit ypok. Pabora ¢ Tekctamu

o teMe "Pabdora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68 3 12

41

https://m.edsoo.ru/ff0a4252

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

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




8 KUIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPUU U UX ONBITHBIC
MOJITBEPIKICHHUSI.

Macca u pazMep aTOMOB M MOJIEKYJI
Mopenu TBEPAOTO, KUAKOTO U
ra3000pa3HOro COCTOSHUI BEIECTBA

OObscHEHnE CBOMCTB TBEPAOIO,
KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA
BEIIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH

Kpucrannnueckue u amopdHsbie Tena

CMaunBaHue U KaMWUISIPHOCTbD.
[ToBepXHOCTHOE HaTsIKEHUE

TemoBoe pacmmpeHue u cxaTue

Temneparypa. CBs3b TeMIiepaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBHIKEHHS
YacCTHUIL

Buytpennss sneprus. CriocoOsl
M3MEHEHUs BHYTPEHHEN SHEPrUuu

Buasl Tenonepenaun

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

42

IIpakTH4eckue
padoThI

Jlara

H3yYCHUSA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6nmoreka [JOK




11

12

13

14

15

16

17

18

19

20

21

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocOepexeHus"

KomnnuectBo TeruioTel. Y aenbpHas
TEILIOEMKOCTD

YpaBHEHHE TEIIOBOTO OanaHca.
TennooOMeH U TemyI0Boe paBHOBECHE
JIaboparopHast pabota
"HccnenoBaHue sIBIEHUS
TEII000MEHa NPY CMEUTHBAHUN
XOJIOJTHOM Y Topsiueit BoAbI"

Pacuer koaudecTBa TEIIOTHI,
He0o0X0IMMOTro JIJIsl HarpeBaHUsl Teja
Y BBIJICTISIEMOTO IM TIPH OXJIKICHUN
JIaGopartopHas pabota "Onpeznenenue
yIeJIbHOM TEII0eMKOCTH BeriecTBa"
OHeprus ToIMBa. Y iejbHas TerjaoTa
CrOpaHHsI

[InaBnenue u oTBepIEeBaHUE
KPUCTAIIMYECKUX Tell. Y IeJbHast
TEeII0Ta TUIaBJIEHUs

JlaGopatopHnas pabota "Onpeznenenue
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa"
[TapooGpazoBaHue U KOHACHCAIHSL.
Hcnapenue

Kunenne. YneapHas Temiora

43

https://m.edsoo.ru/ff0a6412

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

bu6mmorexa [IOK




22

23

24

25

26

27

28

29

30

napooOpa3oBaHus U KOHICHCAIMH.
3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS
0T aTMoc(epHOTOo JTaBICHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"

Pemenue 3agau Ha onpeneneHue
BJIAYKHOCTH BO3/yXa

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI TenmoBoro aBurares.
TenoBbIe ABUTATEIIN U 3aIIIUTA
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

KonTponbnas pabora no teme
"TemnoBele aBieHud. Msmenenne
arperaTHbIX COCTOSIHUM BemecTna'

Onexrpusanus tein. /[Ba poga
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"

44

https://m.edsoo.ru/ff0a786¢

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

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




31

32

33

34

35

36

37

38

39

40

41

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3axoH Kynona

DneKTpUUecKoe moJie.
HanpsikeHHOCTD 37eKTPUYECKOTOo
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TOJIeH

Hocutenu snektpuyueckux 3apsios.
DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

[IpoBOAHMKY U TUAIEKTPUKU. 3aKOH
COXPAHEHHUS JIEKTPUYECKOTO 3apsaa
Pewrenue 3ana4 Ha npuMeHeEHUE
CBOMCTB JIEKTPUYECKHUX 3aPsI0B

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyulecTBoBaHus. McTouHnkmn
AIEKTPUUYECKOTO TOKA

JlericTBUS DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue
NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI
U AUDJIEKTPUKHN"

DJIEKTPUYECKUI TOK B METaJIaxX,
KHUJKOCTSAX U razax

DnexTpuueckas Lenb U €€ COCTaBHbIE
4JacTu

Cuna Toka. JJaboparopHas pabota

"N3mepeHue u peryanpoBaHue CUIIbI
TOKA"

45

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a8bd6




42

43

44

45

46

47

48

49

DeKTpUYECcKOe HapsKeHHE.
Bonst™etp. JlaGoparopHas paboTa
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie IMPpOBOAHHKA.
y,I[eJ'IBHOC COIIPOTHUBJICHUEC BEIIECTBA

JIaboparopHast paboTa "3aBHCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIICHHUS

MPOBOIHUKA OT €ro [UINHbI, IUIOMIAIN
MOIEPEYHOr0 CEYCHHUs U MaTepuaa’

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
Lenu

JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH CHJITBI
TOKa, WAYIIETro Yepe3 pe3ucTop, ot
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

IlocnenoBaTenbpHOE B napajajiCJbHOC
COCIMHCHU IMMPOBOAHUKOB

JIaboparopnas padora "IIpoBepka
paTop p poBep
MIpaBHJIa CIOKEHUSI HAMIPSHKEHUN TIPH
MOCIIEI0BATEIIHHOM COCTMHEHUH JIBYX
pe3uctopon”
Jlaboparopuas padora "[Iposepka
paTop p poBep
MIpaBmWJIA JJIs CHITBI TOKA MPU
napauieIbHOM COSIMHEHUN
pe3uctopon”

46

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9¢e14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaasS8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle
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51

52

53

54

55

56

57

58

Pemenne 3a1a4 Ha IpUMEHEHHE
3akoHa OMa /17151 pa3InyHOro
COEMHEHUS POBOJHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

JlaboparopHas pabora "Onpenenenue
pabOThI U MOILTHOCTH 3JIEKTPHUECKOTO
ToKa"

DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
ANEKTPUYECKOUN SHEPTUu B OBITY.
Kopotkoe 3ambikanne

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
3apspKeHHBIC Tea U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUi TOK"

KonTponbHas pabota mo Teme
"DnexkTpruueckue 3apsbl.
3apspKeHHBIC TeJla U UX
B3anMoaercTBHA. I1oCTOSTHHBII
ANEKTpUYECKUi TOK"

ITocTosTHHBIE MArHUTHI, HX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3yuenune
MoJIeH MOCTOSTHHBIX MarHuToB"
MarauTtHOe 110jIe. MarauTHoe nosie
3eMJIH U ero 3Ha4YeHue IS )KU3HU Ha
3emite

47

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba
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60
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62

63

64

65

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUYECKOTO Toka MaruutHoe
T0JI€ KaTYIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MAarHUTHOTO
T0JIsl Ha MPOBOAHUK C TOKOM"

DJEeKTPOABHUraTeib MOCTOSTHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOJIBUTATENICH B TEXHUYECKHIX
YCTPONCTBAX M HA TPAHCIIOPTE.
JIaboparopHast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AeKTpoABHTATEIIS"

OnbiTel Papajes. 3aKoH
3JEKTPOMAarHUTHON MHIYKIUU.
[IpaBuio Jlenna

Onexrporeneparop. Crocoob!

TMMOJIYYCHHA BHCKTpI/I‘leCKOI/IW SHEPTHUHU.

DneKTpOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUn

[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U
MarHuTHbLIE IBICHUS"

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

48

0.5

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14




PesepBHbIii ypok. Pabora ¢ TekcTamu

66
o Teme "TeroBsie sBieHUS"
PesepBHbIii ypok. Pabora ¢ Tekctamu

67 o teme "[locTossHHBII
BJIEKTPUYECKUM TOK"

63 PezepBHblit ypok. Pabota ¢ Tekctamu

o teme "MaruutHele SBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

49

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accS5e

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




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero u3ydyeHuss oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl
MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuorexa [IOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE | bubnuorexa [IOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE
nekenue. CpeqHsst 1 MTHOBEHHAS 1
CKOpOCTh
[IpsimonuHeitHOE paBHOYCKOPEHHOE | bu6muoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4

CKopocTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBH)KEHUSI. 1
I'padux ckopocTH

JlabopaTtopHas pabota "OnpeneneHue

YCKOPEHHS Tella IIPU | | bu6muoreka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T10CcKOCTH"

CBoOomuHoe nagenne teia. OIbITH 1

lanunes

PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK
oKkpyxHOCTH. [lepnona u yactora https://m.edsoo.ru/ff0ael76
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15
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18
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20

21

22

oOpamienus. JInHeiHas u yrioBas
CKOpPOCTH

LleHTpocTpeMuTENbHOE YCKOPEHHE

IlepBeb1it 3akoH HproTona. Bektop
CHIJIBI

Bropoii 3akon HrroToHa.
PaBHOelicTBYIOIIAs cHUila

Tpertnii 3akoH HproToHA.
Cyneprniozunus cui

Pemenue 3agau Ha npuMeHeHUE
3ak0oHOB HproTOHA

Cuia ynpyroctu. 3akoH ['yka

Pemenue 3amau mo treme «Cuma

YIIPYTOCTH»
JIaGopartopHas pabota «Omnpenenenue
KECTKOCTHU IPYKUHBI»

Cuna tpeHus

Pemenue 3anay no teme «Cuna
TPEHUSI»

JlaGopatopHnas pabota "Onpeznenenue
Kod(purmenTa TpeHUs CKOTbKEeHUS"
Pemenue 3anay no teme "3akoHbI
Herorona. Cuina ynpyroctu. Cuna
TpeHus"

Cuna TSHKeCTH U 3aKOH BCEMHPHOT'O

51

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ae612

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bubnunoreka LIOK
https://m.edsoo.ru/ff0ae982

bubnuoreka [IOK
https://m.edsoo.ru/ff0acbbc

bubmuoreka [{OK
https://m.edsoo.ru/ff0aeca?

bubmnoreka IIOK
https://m.edsoo.ru/ff0ace28

bubmnoreka IIOK
https://m.edsoo.ru/ff0af738

bubmunoreka IIOK
https://m.edsoo.ru/ff0afa26

bubnunorexa LIOK
https://m.edsoo.ru/ff0af8be

but6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bubanoreka IJOK
https://m.edsoo.ru/ff0af044




23

24

25

26

27

28

29

30

31

32

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
HaacHus

Ypok-koupepenius "JIBuxeHue TeI
BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"

Pemtenue 3amau mo treme "Criia
TSOKECTH U 3aKOH BCEMUPHOTO
TAroreHus"

[IepBas kocMHu4ecKast CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue MaTepualbHOW TOUKH.
AOGcomoTHO TBEPAOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OCBIO BPAILlCHUS

MowmenT cuinsl. LienTp Tsokectu

Pemenue 3agau mo teme "MOMEHT
cuibl. LlenTtp Tsxectn"

IloaroToBka k KOHTpOJ’IBHOﬁ pa60Te 10

TeMe "MexaHUUueCcKOe IBIKEHHUE.
Bsaumoneiictsue Ten"

KonTponbHas pabota o Teme
"MexaHNnYeCKOe IBUKEHUE.
Bs3aumogeiictue Ten"

Nmnynsc Tena. UMimynsc cuiibl. 3aK0H

COXPAaHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE
Pemenne 3ama4d mo teme "3akoH
COXpaHEHUs NMITyJIbca"
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bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [{OK
https://m.edsoo.ru/ffO0af33c

bubnuoreka [IOK
https://m.edsoo.ru/ffO0afe36

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b02b4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b0408

bu6anoreka LIOK
https://m.edsoo.ru/ff0b06ec

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b07fa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b096¢
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45

Ypok-koHpepeHnius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

Mexanngeckast pa60Ta 1 MOIIHOCTb

Pabota CujIbI TSKECTH, CHIIBI
YIPYTOCTH M CHJIBI TPCHUS
JlaboparopHas pabota «OnpeneneHue
paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBHXKCHHUH TeJIa 110
TOPU30HTAILHOMN MOBEPXHOCTH

CBs13b 3HEPrUM U PaOOTHI.
[ToTrenumanpHas sHEPIrUst
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHn

3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE

JlabopaTtopHas pabota «3yyenue
3aKOHA COXPaHEHUS YHEPTUN»
KonebarenbHoe 1BUKEHUE U €r0
XapaKTePUCTUKU

3aryxaromue KojnedaHusl.
Brinyxaennsle koieOanus. Pezonanc
MareMaTryecKkuil ¥ py>KUHHBIA

MasaATHHUKHU

VYpok-uccienoBanue «3aBUCUMOCTh
neproja KolebaHuii OT KECTKOCTU
MIPY>KUHBI U MACCHI TPy3a»

IIpeBpamienue sHepruu npu

53

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bubnunoreka LIOK
https://m.edsoo.ru/ff0bO0db8

bubmuoreka [{OK
https://m.edsoo.ru/ff0b0c32

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb12fe

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb1858

bubanoreka LIOK
https://m.edsoo.ru/ff0b20f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a
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MeXaHHYECKHX KOJIeOaHUIX

JlaboparopHas pabota «OnpeneneHue
YaCTOTHI U TIEPHO/Ia KoJIeOaHu i
PY)KUHHOTO MasTHHUKA»

JlaboparopHas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
MOIEPEYHBIE BOJTHBI

Ypok-koHpepeHnus "Mexannyeckue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuieckue BOJTHBI"

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uHOPa3BYK B IPUPOJE U TEXHHUKE"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"
KonTponbnas pabora no teme
"3akoHbI cOXpaHeHus1. MexaHn4yeckue
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bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubmuorexa [IOK
https://m.edsoo.ru/ffOb21fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b25f0
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KOJIeOaHUA U BOJIHBI"

DNeKTPOMarHuTHOE IoJIe.
DNEeKTPOMarHUTHbIE BOJIHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kouhepennus "llkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue JIE€KTPOMArHUTHBIX
BOJIH /111 COTOBOM CBsI3H"

VYpok-uccnenosanue "M3zyyenue
CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TejedoHa"

Pemenue 3aga4d Ha onpeneneHue
HaCTOTHI U JJIMHBI BJIGKTpOMaFHI/ITHOfl
BOJIHBI

DneKTpoOMarHuTHas Npupo/ia CBeTa.
Ckopoctb cBeTa. BonmHoBbIE CBOMCTBA
CBETa

Hcrounuku ceera. IIpsaMonuneitHoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u Jlynst

3aKOH OTpaXEHUs CBETA. 3epKaja.
Pemenue 3ana4 Ha IpUMEHEHNE
3aKOHA OTPAXKEHMSI CBETA
[Ipenomnenue cBera. 3akoH
IIPEIOMJIEHUS CBETA

[TonHOE BHYTpEeHHEE OTpaKEHHE CBETA.

Hcnonb30BaHue MOJHOTO BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAX
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bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b31d0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b3658

bu6anoreka LIOK
https://m.edsoo.ru/ff0b38c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3c5c
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72
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74

75

JlabGopaTopHas padora "VccienoBanue
3aBUCHUMOCTH YIJIa IIPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJeHUs Ha
rpanuue "Bo3yx-cTekno""
VYpok-koupepennus "Micronp3oBanue
MIOJIHOTO BHYTPEHHETO OTPaXKCHHUSI:

CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

JImu3el. OnTHyeckas cuia JUH3EI

[Toctpoenue n3o0paxeHuit B TMH3aX

JlaboparopHas padota "Omnpenenenue
(hOKYCHOT'O PACCTOSIHUS M ONITUYECKOM
CWJIBI COOMparomei JIMH3b!"

VYpoxk-koH(pepenuus "OnTuueckue
JIMH30BbIe PUOOPHI"

I'ma3 kak onTu4yeckas cucTeMa. 3peHHe

Ypok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penue"
Pasnoxxenue 6enoro ceera B CEKT.
OnsiTel HetoToHa. CnoxeHue
CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus
cBeTa

JlabopaTtopHas padota "OMBITHI 11O
Pa3ioKeHUIo OesIoro CBeTa B CIEKTP U
BOCIIpHUATHUIO IBETA IPECAMETOB IIPU UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC
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bubmuorexa [JOK
https://m.edsoo.ru/ff0b3f2c

bubmuorexa [IOK
https://m.edsoo.ru/ff0b444a

bubnuorexa [IOK
https://m.edsoo.ru/ff0b4206

bubanoreka LIOK
https://m.edsoo.ru/ffOc0a7e

bubanoreka LIOK
https://m.edsoo.ru/ff0b4684

bubnuorexa [IOK
https://m.edsoo.ru/ffOcOf4c

bubnunorexa LIOK
https://m.edsoo.ru/ff0cOe2a
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¢bunbTph"

VYpok-nipaktukym "BonHoBbie
CBOICTBa CBeTa: AUCIIEPCHS,
uHTephepenus u qudpaxuus’"
Omnsitel Pe3epdopaa u ruranerapras
MO/IENIb aTOMa

[Toctynater bopa. Moaens atroma bopa

Hcnyckanue 1 MOrIonieHue cBera
atomoM. KBauThbl. JInneluaTeie
CIIEKTpPBI

VYpoxk-nipaktukym "Habmtonenue
CIIEKTPOB UCITyCKaHUs"

PagnoakTHBHOCTE U €€ BUIBI

Crpoenue atomHoro siipa. Hykinonnas
MOJIENTh

PannoaktuBHBIE TpEBpaIICHUS.
H3oTomsl

Pemenne 3ama4q mo teme:
"PanuoakTuBHBIE MpeBpalieHus"
[lepuon nonypacnana
VYpok-koHpepenuus "PagroakTuBHbIE
W3JIYy4eHHS B IPUPOJE, METULIMHE,
TexXHHUKe"

S nepHbie peakuuu. 3aKOHBI
COXpaHEHHS 3apsIIOBOTO U MacCOBOTO
YHCENI
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but6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c144c

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1550

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1672

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc18ac

bub6anoreka LIOK
https://m.edsoo.ru/ffOclal4

bub6anoreka LIOK
https://m.edsoo.ru/ffOc1b4a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2126

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc1c58
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9HepFI/I$I CBsI31 aTOMHBIX SAJEP. CBs13b
MAacCChI 1 SHCPIruu

Pemenue 3agau no reme "AnepHoie
peakuuu"

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sHeprun ConHua u 3BE37
Ypok-koudepenus "AnepHas
sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YEHUN HaA KUBBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsic siBieHns"

KonrtponsHas pabota no reme
"DIeKTPOMarHUTHOE TOJIE.
ONEKTPOMarHuTHHIE BOJIHBI.
KBanToBsie siBineHus"

IToBTOpenue, o0o0IIEeHNE.
JIaGopatopHble paboThI IO KypCcy
"B3zanMopgencTBue Ten"

[ToBTOpenue, 06o61eHue. Pemenne
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 I10
teme "TemnoBble mpoiecch”
[ToBTOpenue, o6ob6meHue. Pemenue
pacyeTHBIX ¥ KaUeCTBEHHBIX 3a/1a4 T10
teme "KIIJ] TermoBeix quraTenein”

IToBTropenue, o6o0meHue. Pemenue
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but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

but6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

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

bub6anoreka LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK
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pacyeTHHIX ¥ KaYECTBEHHBIX 33J1a4 110
teme "KIIJ] anekrpoycTaHOBOK"

[ToBTOpeHmE, 0600IIEHNE.
JlaGopaTopHbIie pabOThI IO KypCy
"CBeTOBEIE ABJIEHUST"

[ToBTropenue, o6o0menue. Pabora ¢
TEKCTaMH 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

[ToBTropenue, o6o0menue. Pabora ¢
TekcTamu 110 Teme "Konebanus u
BOJTHEBI"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMH 110 TeMe "CBeTOBbIE
sBIeHUT"

IToBTropenue, o6o0menue. Pabora ¢
TekcTtamMHu 1o TeMe "KBaHTOBas u
sanepHas gusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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27

https://m.edsoo.ru/ff0c2b30

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2c52

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2d6a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
YMK ®Puzuka 7 — 9 kinacc lleppikun

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/
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JUCT ®PUKCUPOBAHUSA NBMEHEHUI 1 JOITIOJTHEHUN
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Ne Hara Tema ypoxa. dopma [Ipuuuna
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