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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOl paboueid mporpaMMbl BOCHUTAHUS U
Konnenmun npenogaBanust yueoHoro npeamera « Duznkay.

Copepxanue mporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OpraHMu3alfio HU3y4YeHUs
Gbu3MKM Ha NEATebHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa3oBaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojgaM o0ydeHus (Io Kjaccam), mpejjaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarONTuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IENbI0 OKa3aHHs METOJUYECKOU
MOMOIILHY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3zurka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HU3NUSCKOU
reorpagueii, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
IpeloCcTaBiIsieT Haubojee SCHble O00pa3lbl MNPUMEHEHHUS HAyYHOrO METoja
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
oOpa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

* OILICHUBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

Henmn wu3yueHuss (PU3MKH HAa YypPOBHE OCHOBHOrO OOIIEro o0O0Opa3oBaHHS
onpenenensl B Konneniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @epepanuu, pean3yrOMIMX
OCHOBHBIE  001I€00pa3oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepcrBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

npUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAaHMS U (POPMHPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O POJIW (PU3MKK Il Pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHMA O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOMW C (DM3UKOM, TIOJrOTOBKA K
JTajdbHEeHIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IIeNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIIUX 3a1a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKHX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NPUOOPETEHUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAHUEM TOJIYUYCHHBIX 3HAHUH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUIINX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM buznIecKux MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOJII0AaTh MPUPOIHBIC SIBJICHUS M BBIIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M JIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE NMPUEMOB PaboOThl ¢ MH(pOpMaIend (HU3UIECKOTO COJEpIKAHMS,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE HH(POPMAITUH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOMN NEeATeTLHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKCHHSIX (PU3HUECKON HAYKH.

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

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/ieN0), B 8
Kj1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeJel0).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JI€JaeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.

COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KAKOILEr0 MUPA.

®dusuka — Hayka o npupoxe. SIBieHus npupoasl. OuU3NUECKUE SIBICHUA:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BeMWUUHBL. M3MmepeHue Quznuecknx BenuuuH. Duznueckue
npubopsl. [lorpenHocts u3mepenunit. MexxayHapoHasi CuCTeMa €IMHHUII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBEeHHOHAy4YHbIII METOJl TMO3HAaHWA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0ObICHEHNE
HabmogaemMoro apieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHHnuYecKkue, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUS.
2. ®uznyeckue MpuOOPHI U MpOLEAypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OnpeneneHue UEHBI IEIEHUS HIKAIbl U3MEPUTENBLHOTO TpUbdOpa.
2. HW3mepeHue pacCTOSHUAMN.
3. M3mepenune o0bEMa )XUAKOCTH U TBEPOTO TEA.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue Temreparypsl HNpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpA H
JNaTYMKa TEMIIEPATYyPBI.

6. lIpoBenenue uccnenoBaHus MO IPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblie, YeM OOJIbIIE BHICOTA
IIyCKa.

Pa3zpnes 2. [lepBoHayanbHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJIBI, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxeHue yactul BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTull
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMH BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmonenne OpOyHOBCKOTO JIBHIKEHHS.

2. Habmonenue nuddysum.

3. HaGmionenue — siBneHui,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka JuaMeTpa aroMa METOJAOM psAnoB (C  HUCIOJIb30BAHUEM

dboTorpaduii).
2. OmnbITHI MO HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Paznen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHM JIBUKECHUS.
SBnenue wHepuu. 3aKOH WHEpUHMH. B3anMoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tes. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHHS U CHUJIa
TsokecTu. Cuita TshKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Crnoxenne
CUJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHoneilcTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B NpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHU4YECKOTO ABMXKEHHUS Tea.
2. HM3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUIKCHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTH MPU B3aUMOJICUCTBUH TEJI.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
6. CnokeHue CuJl, HaIIPaBJICHHBIX 110 OJJTHOM ITPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHue CKOPOCTU PaBHOMEPHOIO JBIKEHHUS (IIapuka B KHIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmnpeneneHue CpeAHEl CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue IIOTHOCTU TBEPIOTO TEA.



4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHHUs (aedopmanun)
MPY>KUHBI OT NMPHUJIO0KEHHON CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKHAKOCTEN M ra3oB.

JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBiieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTypbl. I[lepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTAMH M razamu. 3akoH Ilackans. IIneBmarnueckue
MAaIMHBL. 3aBUCUMOCTh JABJCHUS JKUIKOCTH OT TIyOwWHBL. [ mapocTaTudeckuid
napanokc. Coobmaromuecs: cocyapl. [ nupaBandyeckne MexaHU3MBbl.

Atmocdepa 3emiau U armocdepHoe naBiieHHe. [IpuduHBI CylIecTBOBaHMS
Bo3ayliHON oOonouku 3emuu. OmnbiTt Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBHUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBI.

[Iepenaua naBiieHUs )KUIAKOCTBIO U Fa30M.

Coobmiaromuecs: CoCy/ibl.

I'mppasiueckuint mpecc.

[IposiBnenue aecTBust atMochepHOTo JaBJICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CUJIBI OT O0BEMA MOTPYXKEHHOW YaCTH

T€JIa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

VYcioBue miaBaHusl TeN: IUIABAHUE WM MOTPYKEHUE TET B 3aBUCUMOCTH

OT COOTHONIEHHUSI TUIIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OTPYy>KEHHOH B
JKUIKOCTb YaCTH TEJIa.

2. OmpeneneHue  BBITAJKUBAIOIIECW  CHUJIbI, JEHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

oA Dd e

3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnpITel, JEMOHCTPUPYIOLIME 3aBUCHMOCTHb BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTpYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHne apeomerpa WIM KOHCTPYUPOBAHHME JIOJKH H
ONpeesIeHHE €€ TPy30M0AbEMHOCTH.



Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHwe mpaBWiia paBHOBECHUSI pbluara K OJIOKY.
«3onotoe mpaBusio» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctoie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas dHeprus. KuHeTmueckas U TOTEHIMAJbHAsT DHEPIrHUsl.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKOM SHEPTUH B APYrOil. 3aKOH COXPaHEHUs
SHEPTrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue padOTHI CUJIBI TPEHHS MPU PAaBHOMEPHOM JBUKEHUU TeEJa

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. HccnenoBaHue yClIOBUN PaBHOBECHS pblyara.
3. Msmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPXKAAIOLINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHOKUHETUUECKON TEOPHH.

Mopenu TBEPAOTrO, SKUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIECTBA.
Kpucrammmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJISIPHO-KUHETUYECKOU TEOPUH.
CmaumnBaHNe U KalWUISIpHBIE siBJICHUS. TeroBoe paclliupeHnue U CKaThe.

Temneparypa. CBsi3zb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yacTull. BuyTpennsst sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPTUu:
Teruionepeaaya u COBEpIIICHUE padoTHI. Buns TerIonepeavu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonudectBo TemnoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0MeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJCBAaHHE KPUCTAUIMUYECKUX BEIIECTB. YJeiabHas TeIJIoTa TUIaBJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnaenpHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHIIEHHS OT aTrMoc(hepHOTo
JABJICHUSL.

Brnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.



[Mpunnuner pabotel TeroBeix aurareneid KIIJ[ TemioBoro asurarens.
TernnoBble ABUTATENM U 3aLATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAHEHUS U IPEBPAILECHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1.

2
3.
4
5

0 o N o

10.
11.
12.
13.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

Habmronenue siBieHUi cMauyuBaHUs U KAUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Ted.

N3MeHenune naBieHUs ra3za Mpu U3MEHEHUU 00bEMA U HArpEeBaHUU WIU
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Teronepenayu.

OxutaxkieHue npyu COBEpUIEHUU paOOTHI.

Harpesanue npu coBepiieHur padOThl BHEIIIHUMU CUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
HaGnronenue xumnenus.

Habnronenue nocTostHCTBa TeMIIEpaTyphl MIPU TIJIaBICHUH.
Mojienu TennoBbIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI IO OOHAPYIKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSHKCHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBieHUs BO3yXa B OaJUIOHE IITPUILIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJEHUS BO3AyXa OT €ro
00bEMa 1 HArpEeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKE OT TeMIIEpaTyphl.

HaGntonenne u3MeHEHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibTare
TeruIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHUS TEMJIOOOMEHAa MPH CMEIIMBAHUM XOJIOAHOW U
ropsi4eu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM [TUITUHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3yXa.

Omnpenenenre yaeapHON TEIUIOTHI IUIABJIECHUS JIbJA.

Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.



OnekTpuzauus Ten. J[Ba poaa sneKTpUuecKux 3apsaoB. BzaummopeiicTBue
3apsoKeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TEJT OT BETUYUHBI 3aPsJI0B U PACCTOSIHUS MEXY TEJIaMH).

Onekrpuueckoe mnoie. Hanpsok€HHOCTE diekTpudeckoro noiist. IlpumHomn
CYyNEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crtpoenue aroma. IIpoBOAHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
HNcTOYHUKM TMOCTOSTHHOrO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onekrpuueckass unenb. Cwia  Toka.  DJEKTPUYECKOE  HAINPSKCHUE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH Oma
o ydactka uend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOIHUKOB.

PaGota u MomHOCT, »3yeKTpuueckoro Toka. 3akoH J[[xoyns—JleHua.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH IIEKTpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHble  MarHuTBl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarHuTHoe 1ose 3eMIIM U €ro 3Ha4eHue AJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe 1oJe  AJIEKTpUYecKoro Toka. [IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronb3oBaHUE SJEKTPOJBUTaTelie B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Onbitel @apanes. SABiaeHue >JIEeKTpOMarHUTHOM MHAYKUUM. [IpaBuiio Jlenia.
DIIEKTPOTrEeHEepaTop. CrnocoObl MOy YEHHUS ANEKTPUYECKOU DHEPI'UH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIl.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JEUCTBUE HIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAST NHIYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOOHUKH U TUDIICKTPUKH.

MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
HcTOYHMKH TTOCTOSTHHOTO TOKA.

JIeficTBUSA DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHI TOK B KUJKOCTH.

11. ['a30BBIM paszps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

HN3mepenune cuiibl Toka aMIepMETPOM.

N3mepenune 3eKTpuuecKoro Hanps>KeHUsT BOJIbTMETPOM.

Peocrat 1 Marazud conpoTUBIICHUN.

B3anMopeiicTBHE TTOCTOSHHBIX MarHUTOB.

MoaenupoBaHHE HEBO3MOKHOCTH PA3JICJICHUS TTOJTFOCOB MAarHUTA.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT Opcrena.

MarauTHoe noje ToKa. DJIEKTPOMArHHUT.

JlelicTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOIO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMATrHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPABJIICHUS HWHAYKIHOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

10.
11.

12.

13.
14.

OnpITel MO HAOMIONEHUIO DJICKTPU3AIlMU  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUMU.

HUccnegoBanne nREUCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JTUBJIEKTPUKHU.

CoOopka u nmpoBepka pabOTHI AIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUJIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYIIETO Y€pe3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
COINPOTHUBIICHUA NPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAN MONEPEYHOIO
CEUYCHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSXKEHUW IPU  I10CIEI0BATEIBHOM
COEAMHEHUH JIBYX PEZUCTOPOB.

[IpoBepka mpaBwia Iyl CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenre pabOTHI SIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHre MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4Yepe3 JaMIOYKYy, OT
HaIIpsDKEHMS HA HEU.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. I3ydeHrue MarHuTHOrO IOJsA  IIOCTOSHHBIX MAarHuTOB IIPU KX
00OBEAMHEHNN U Pa3JICICHUH.

16. UccrienoBanue NEMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPETIKY.

17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM M MarHATa OT CHJIbl TOKA W HAIpaBJICHUsS TOKa B
KaTyLIKE.

18. I3ydeHnue 1eiCTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/1 35eKkTpoABUTaTeIbHOM YCTAHOBKH.

21. OOBITBI IO UCCJIENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOM WHAYKIUU:
UCCJIEIOBAHUE W3MEHECHHMM 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUA.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHUYECKOr0 JBHWKEHHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMmepHoe mpsiMosinHeNHOE JBHkeHUEe. CpelHsisi U MTHOBEHHAas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe naBrkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ amuies.

PaBHOMepHOE nBH>KEHHE MO OKpy»KHOCTU. Ilepron u yacTtota oOpaileHus.
JluneriHas u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

[Tepsoiit 3ak0H HeroToHa. Bropon 3akon Herorona. Tpetuii 3akoH HproToHa.
[IpuHIMII CYNIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[BmxeHune mianer BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomMocTs 1 neperpysku.

PaBHoBecue marepuanbHON TOuku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3meHenne umnylibca. IMIynbCc CHibl. 3aKOH COXPaHEHHS
UMITyJIbCa. P€akTUBHOE IBUYKEHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHIIMampHasT YHEPTUS Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprus cxxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPIUu.

Jemoncmpayuu.



L

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

HaGnronenne MmexaHnueckoro JBUKEHUS Tea OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHEeHUE TyT€d W TPACKTOPUM ABMXKEHHUS OJHOTO M TOrO K€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKkOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKEHMUS.
Hccnenoanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habnronenue ABMKEHUsI Tea MO OKPYKHOCTH.

Habnronenne MexaHU4eCKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBHXKCHUH
OTHOCUTEJILHO KaOMHETa (PU3HKH.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MAcChl Tela U JCHCTBYIOIIEH Ha HETO
CHUJIBI.

Habnronenue paBeHcTBa CUIJI IPU B3aUMOICHUCTBUM TEIL.

N3meHneHne Beca Tena mpu yCKOPEHHOM JIBUKEHHH.

[Iepenaua ummyJibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Halnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TTPU CBOOOIHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOW YHEPTUU MPU IBUKEHUU TeJIa MO/ ICHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoncTpyupoBanue TpakTa [ pa3roHa W JajJbHEWIEr0 paBHOMEPHOTO
JBWKCHUS IAPUKA WA TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHHS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHrue yCKOpEHHUsl Tella MPU PABHOYCKOPEHHOM JIBHXKEHUU 10
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBHKEHUHU 03
HAYaJIbHOM CKOPOCTU MYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKN BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHWJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenre kodhPUITMEHTA TPSHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.



9. Ompenenennie padOTHI CHIbI TPEHUS MPU PABHOMEPHOM JIBIKEHHUM Teja
10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.

10. Onpenenenue pabOTHl CUJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETOJIBMXKHOTO U TTOJABUAKHOTO OJIOKOB.

11. 3ydenue 3aKoHa COXpaHEHUS YIHEPTUH.

Pa3zngen 9. Mexannueckue KoJie0aHUA M BOJHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MTEPUOI,
4acToTa, aMIuiuTya. MatemaTuueckuii U mpy>KMHHBIN MasTHUKH. [IpeBpaiieHue
SHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue ~ koneOanus.  BwiHyxneHnsle — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBAa MeXaHH4YeCKuX BOJH. IIponosibHblE H
nornepeyHble BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKkOCTh 3ByKa W BbicOTa ToHA. OTpaxeHue 3Byka. MubpasByk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmromenue koseOaHWN Ted IO JEWCTBHEM CHUJIBI TSIHKECTA U CHIIBI
YIPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
3. HaOmtonenue BhIHYKIEHHBIX KOJICOaHUI U pe30HaHCcA.
4. PacnpocTpaHeHue Mpo0JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKMI PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue 4YacTOThl HM MEpHoJia KoJeOaHUM MaTeMaTUYeCKOTO
MasTHHKA.

2. OmnpeneneHue 4acTOThl U EPHOJIAa KOJIEOAHHUM MPY>KMHHOTO MasITHUKA.

3. HccnenoBanme 3aBUCHMMOCTH TIEpHO/ia KOeOaHW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TIeproa KojieOaHUM MPYKMHHOTO MasiTHUKA
OT MaccChI Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEepHO/a KOJICOAHWI T'py3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmpITBI, JAECMOHCTPUPYIOIIHME  3aBUCUMOCTh  Tlepuojaa  KoJieOaHUM
NPY)KUHHOTO MasiTHUKA OT MacChl rpy3a M )KECTKOCTH MPY>KUHBI.

7. W3mepenHue yckopeHUs CBOOOHOTO TaJCHUSI.

Pa3nen 10. DyiekTpOMarHuTHOE MOJI€ H JIEKTPOMATHUTHbIE BOJHBI.



DJIEKTPOMarHUTHOE  ToJie.  ODJEKTpOMarHuTHole  BOJIHBL.  (CBOMCTBa
AJEKTpOMarHuTHbIX BOJH. [llkanma snekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DIJIEKTpOMarHuTHas npupoja ceera. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomuol u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO

TenedoHa.

Pasznes 11. CBeToBbIC SABJICHUS.

JlyueBas  Mogmenp  cBera.  Mcrounmkm  cBera.  [IpsmonmnHenHoe
pacnpoctpaHenue cBera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
oTpaxkeHue cBeTa. lMcrnonb30BaHHWE TIOJHOTO BHYTPEHHETO OTpPaXXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B numH3e. OnrTuyeckas cucrema (oToammapara,
MUKpOCKONa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. bInm3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. OnbiTel Hbrlotona. CroxxeHue
CIIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpsamomnrHetHOE pacnpOCTpaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyuyenue n300pakeHuii B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuueckuii CBETOBOI.

Xon yuel B coOuparoliei JInH3e.

XoJ 1y4e B pacCenBaroIIeH JUH3E.

[Tonyuyenue n300pa’keHN ¢ TOMOILBIO JINH3.

W N ok~

[Tpuntun aeiicTBus GoToanmapara, MUKpPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. PaznoxxeHue 6eoro cBera B CeKTp.

12. [Tonydenue 6eyoro cBeTa MpU CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMOCTH yIJIa OTPAKEHHUSI CBETOBOIO Jiyda OT yria
NaJCHUs.



2. M3ydeHue xapakTEpPUCTHK U300paKEHUS PEMETA B TUIOCKOM 3€pKaie.
HccnenoBanne 3aBUCUMOCTH yTiia MIPEJIOMIIEHHS] CBETOBOIO Jyda OT yria
naJeHusl Ha TPAHULE «BO3AYX—CTEKIIO».

4. TlonmyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIEH JTUH3BI.
Onpenenenne (HOKYCHOIO PacCTOSHUS M ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OmnbITHI MO Pa3JI0KEHUIO OEIOT0 CBETA B CIIEKTP.

OnbITHl 10 BOCHPUSTHIO LIBETA MPEAMETOB IMPU MX HAOIIOJEHUU 4Yepe3
[[BETOBBIC (PUIIBTPHI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u norjoiieHue ceera aroMoM. KBaHThl. JInHelWyaThie CIEKTPHI.

PannoaktuBHOCTh. Alnb(da, OeTa- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmoxens aromHoro sngpa. HM3zoronsl.  PagnoakTtuBHBIE
npeBpauieHus. [lepro nmonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenus sanep. ctounuku sneprun ConHua U 3BE3I.

SnepHas sHepretuka. J(eMCTBUS pPagMOAKTUBHBIX H3JIYy4YEHUW HA JKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3JIy4EHHUs U MOTJIONICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CrekTp Bogopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HUPYIOLIUX U3ITYUYEHUH.

6. Peructpanus u3iaydeHus: IPUPOTHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPrUM YACTHUIBI IO TOPMO3HOMY
nyTH (1o ¢potorpadusm).

3. H3mepenue paanoakTuBHOTO GOHA.

IHoBTOPHUTEIBLHO-00001IAOIMIA MOTYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINI MOTYJIb MPEAHA3HAYEH IS CUCTeMAaTH3allun

U 0000IIeHHs]  TPEIMETHOrO  COAEp>KaHWd U OMbITa  JESITEeIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (PU3MKH, a TaKkKe IJIA MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke i OO0y4aroumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMET.



[Ipy n3ydyeHUn JAHHOIO MOAYJSA PEaNU3YHOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JEeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS AOCTHKEHHUE NMPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yudeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SABJIGHUN TPHUPOABI U TEXHUKHU, OBJIAJICHUE YMEHHUSAMH OOBSACHATH (PU3MUECKHE
ABJICHUSA, NIPUMEHsAS [IOJy4YECHHBbIE 3HAHMs, pelarb 3aJadyd, B TOM YMHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IprHIMNIMATBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3fera peaau3yercs
328 CY€T TOro, 4YTro OOYyYaIOIIMECS BBINOJHAIOT 33JaHUsA, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTb M HAyYHO OOBSICHATH
(bu3ryYecKue SBJICHUS B OKPY’KaIOIIEeH MPUPOJIE U TTOBCEAHEBHOM KU3HU;

UCII0JI30BaTh HAYYHBIE METO/IbI UCCIEAOBAaHUS (PUBHUECKUX SIBIEHUH, B TOM
YUCJIE AJI1 IPOBEPKU TMIIOTE3 U MOIYYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHblE€ OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUHu.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl HAMpPaBIECHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX

pe3yIbTaTOB.

B pesynbTare uzydyenus Gu3MKu Ha ypOBHE OCHOBHOI'O 0O0IIIET0 00pa3oBaHUs

y oOyuaronierocst 0yyT cpopMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YIbTAThI B

Y4acTH:

e 1) naTpuOTH4€CKOr0 BOCIIUTAHMS:

e - MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
(bu3nYecKoil HayKH;

e - IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHICKUX YUEHBIX-(U3UKOB;

e 2) rpamaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e - FOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY>KJIEHUH OOIIECTBEHHO 3HAUMMbBIX U
ITHYECKUX MPOOJIEeM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JTOCTH)KCHUN
bu3uKy;

e - OCO3HAaHHE BaXXHOCTU MOPATbHO-3TMYECKUX TMPUHIUIOB B JEATEIHHOCTH
YUYEHOT0;

e 3)3CTEeTU4YeCKOro BOCIIMTAHMSA:

e - BOCHOPHATHE SCTETHYECKHX KauecTB (DU3MUECKON HAyKu: €€ TapMOHHYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;



4) HIEHHOCTH HAYYHOT'O MMO3HAHUA:

- OCO3HAHHWE UEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HHCTPYyMEHTa
II03HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

- pa3BUTHE HAy4YHOU JIFOOO3HATEILHOCTH, WHTEpeca K HCCIeN0BATEIHCKON
JEATEbHOCTH;

S) ¢opvupoBaHus  KYJBTYPbI  30pPOBbS W  IMOIMOHAJBLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTU Oe30MmacHoro olpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TNPaBWJI OE30MaCHOTO TIOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hOpPMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHME CBOErO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

6) Tpy10BOrO BOCIIMTAHMS:

- aKTUMBHOE Yy4YacTH€ B PEUICHUU MPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allii, TOpoja, Kpas) TEXHOJOTUYECKON U
COIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEe W (DU3UIECKUX
3HAHMU;

- UHTEpeC K MPaKTUYECKOMY U3YUeHHIO TpodeccHii, CBsI3aHHbBIX ¢ (PU3UKOK;

7) 3K0JI0TUYeCKOTr0 BOCITMTAHMS:

- OpUEHTAIMsl HAa NMPUMEHEHUE (PU3NUECKUX 3HAHUU ISl PEIIeHUs 3aaad B
o0JlacTh OKpY’Kalolel Cpejbl, IUIAHUPOBAaHUSA TMOCTYNKOB U OLEHKA UX
BO3MOYKHBIX ITOCJICICTBUU JIJI1 OKPYKAIOLIEN CPELBI;

- OCO3HaHUE riI00aJbHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M MyTel ux
pelieHus;

8) aganTranum K U3MEHSIIOUIMMCH YCJOBHUSAAM COLMAJIBLHOM W NPHUPOIHOM
cpeabl:

- TOTPeOHOCTh BO B3aMMOJICHCTBUM TIPH BBHIMIOJIHEHUM WCCIICIOBAaHUNA U
MPOEKTOB (HU3MYECKON HANPaBICHHOCTHU, OTKPBITOCTh OIBITY M 3HAHHUIM
APYTHX,

- TIOBBIILICHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUYECKYIO
JEATENbHOCTD;

- TOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Yucie (HOPMYIUPOBATH
U], TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTAX U SBICHUSX;

- OCO3HaHME NePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

- IUIAHUPOBAaHUE CBOETO pPa3BUTHS B MPUOOPETEHUU HOBBIX (DUIUYECKUX
3HAHUM;



e - CTPEMJICHUE aHAIU3UPOBATh U BBISABIATH B3aUMOCBS3H MPUPOJIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

* - OLECHKA CBOUX JCHUCTBUU C YYETOM BIUSAHUSA HA OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX INI00QJIBHBIX MOCIEACTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynpraTe ocBoeHHS mTporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
ob1rero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHbBIC
yHUBEpCAIbHBIC yIeOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

Ba3oBble Jiorunyeckue AeiicTBUA:

BBISIBIISITh M XapaKTE€pU30BaTh CYIIECTBEHHbIE NPHU3HAKK OOBEKTOB
(s1BNIEHUN);

yCTaHaBJINBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHMSI TS
0000111eHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTPUBAEMbIX (akTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3M TPU H3YyUYEHUU (PUIUUECKUX
SBJICHUW W IMPOLIECCOB, J€1aTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJYKTUBHBIX YMO3aKIIIOU€HHM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOSTENIbHO BBIOMpaTh Croco0 pelieHus ydeOHOM (usnyeckon
3aaud (CpaBHEHHME HECKOJIbKUX BAapUAHTOB pEIIEHUs, BHIOOp Haubolee
HOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTe/IbCKHe J1eCTBUA;

WCIIOJIB30BATh BOMIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT MTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIIEPUMEHT, HEOOIBIIOE HCCICAOBaHHE (PU3UUECKOTO
SIBJICHUS,

OIICHWBAaTh HAa TPUMEHHMOCTh U JOCTOBEPHOCTh HH(OPMAIIHUIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHMUS WU SKCIIEPUMEHTA;

CaMOCTOSTEIIEHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nuHpopmanueii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
otOope WHGOPMANMK WIM JAaHHBIX C YY4ETOM TPEUIOKCHHON ydeOHOU
buznYecKoil 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIHIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO  BBIOMpATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHbOpMAIMU W WILIIOCTPUPOBATh pelIaeMble 3aJa4d  HECJIOXKHBIMU
cXeMaMHu, TharpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSMHU.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH:

B XO7e OOCYXIEHHUS Yy4eOHOro MaTepHuayia, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa pEIICHUE 3a/Jaud U MOAJepKaHUe
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOWM CYXKIEHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB
uanora, OOHapy»KUBATh Pa3IUIUE U CXOACTBO MO3UIIH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YJIbTaThl BHITIOJHEHHOTO (PHU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOEKTA);

MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIUBUIYAIbHOW palboThl TMpPU PEIICHUH KOHKPETHOW (usmdeckoin
poOJIeMBbl;

PUHUMATh IIeJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
mo e¢ IOCTMKCHHIO: pacCTIpeesaTh pPOJH, OOCYXIaTh TMPOIECCH U
pe3yIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOI'O Pe3yJibTara o
CBOEMY HAMpABICHUIO M KOOPAMHUPYS CBOU JCHCTBUS C JAPYrUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT TO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.

PerJIHTI/IBHI)Ie YHUBEPCAIBbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUTsl petieHus: (PU3NYECKUX 3HAHUM;



OPHUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOJAaX MPUHATHS  pEUICHUHN
(MHOUBUOYaJbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATUE pEIICHUH
rpynmnoi);

CaMOCTOSTENIbHO COCTAaBJIATh aJTOPUTM pEIICHUs (PU3UUECKON 3a/1auu WU
IUTaHa HCCIEAOBAaHUA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPEAJIaraéMble BApUaHThl PEILICHUH;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSACHATh TPUYMUHBI  JOCTIDKCHHS  (HEAOCTHMIKEHHWsS) Ppe3yJbTaToB
NEeSTENbHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTHh KOPPEKTHUBHI B JCATEIBLHOCTh (B TOM YHWCJE B XOJ BBIIOJHEHUS
(GU3UYECKOrO  HCCIIEIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa WM AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPAaBO Ha OMMOKY MPHU perieHuu (PU3NIECKUX 3a/1au Uiu
B YTBEPKIECHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

NNPEAMETHBIE PE3YJIBTATBI

K koHIly o0yueHus B 7 Kjacce npeMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHMEe W  XUMHYECKHE  SIBJICHHS,
HaAOJIIOICHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAEKTOpHUs, pPaBHOACHCTBYIOIIAS
cua, nedopmanus (ynpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOMIAIOITUECS COCY/IBI;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  JBW)XXEHHE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpallleHUsI, TMepeaada [AaBi€HUs TBEPABIMH TeEJNaMH, XUIKOCTSIMU U
razamy, arMochepHoe JaBlieHWEe, IUIaBaHUE TeJ, [pEeBpaIleHUs
MEXaHUYECKON SHEpPruu) MO ONMHCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JAHHOE (PU3HUYECKOE SBIICHUE;



pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBICHUUA B
OKpY>KalollleM MHpe, B TOM uHclie (pU3ndyecKkue SBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUSI C PA3IMYHBIMUA CKOPOCTSIMM B KHWBOM U HEXKHBOU
MPUPOAE, NECUCTBUE CWIblI TPEHHS B MOPUPOJE W TEXHUKE, BIUIHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KHUBOW OpraHW3M, IJIABaHUE PhIO, phlUuaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 33/layy B yUeOHYIO,
BBIJICJISTh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUBHUYECKUX SBJICHUM;
OTUCHIBATh MU3YYEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbusndeckue BeTWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSAKECTH, BEC
Tena, CWJia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHMYecKas padoTa, MOUIHOCTh, IJIEYO CHJIBI,
MOMEHT CWIbl, KO3(Q(QUIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETUYECKas W MOTEHIHalbHAs DHEPrHsi), MPU OMNUCAHUU MPABUIIBHO
TPaKkTOBaTh  (PU3MYECKHH  CMBICH  HUCIHOJIB3YeMBIX  BEIUYUH, HUX
0003HaueHUA W eJAUHMIIBI (U3MYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYINH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBIEHUS U IPOIIECCHI,
UCIIONb3Ys MpaBUJia CIOXKEHUS CUJl (BAOJb OJHOM HpsiMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO paBHOBECHs phluara (0Ji0ka),
«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPIrUM, MPU STOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIIACBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

O0BACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl M CBOMCTBA TEJ, B TOM UHCIIE
M B KOHTEKCTE€ CHUTyalluid MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh TPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1—2 M3y4eHHBIX CBOWCTBA (DPH3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJbB3Yys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBHSI 33/1aUM 3aMHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (YU3UICCKUE
BETUYMHBI B (HOPMYJIBI U TPOBOJUTH PACUYEThI, HAXOAWTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE JJIA PEUICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOIOB, B ONIMCAHUU UCCIICIOBAHUS BBIICIISATH IPOBEPSIEMOE
NpeAnoyioxkeHne  (TUIoTe3y),  pa3inyartb M UHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HAXOAWUTh OIMUOKH B XOJAE OIbITA, JeJaTh
BBIBOJIBI IO €70 pe3yJibTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUA WIIU
bu3nYeCKuX CBOICTB TeJ: dhopmynupoBaTh MIPOBEPSIEMBIEC
IPEINONI0KEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PY0BaHMUS,
3aMyUChIBaTh X0/ OMbITa U (POPMYJIUPOBATH BHIBOBL;

BBINIOJIHATD MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
00b€Ma, CHUIIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
upOBBIX MPHOOPOB, 3aMUCHIBATh MMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKOW BEJIMYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU IyTH
PaBHOMEPHO JBMXKYLIEroCs Tejla OT BPEMEHU [BHKEHUS TENa, CHIIbI
TPEHUS CKOJBKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONIPUKOCHOBEHUS TEJN, CUIIbI
YOPYTOCTU OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT TIyOHHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
ITaBaHUsl TEJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUM  Y4YEOHOTO UCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CleAys NpPeIJOKeHHOMY IUIaHy, (PUKCHPOBAThH
pe3ynbTaThl IMOJIYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJE
NPEVIOKEHHBIX TAa0NUI] U rpadUKOB, AENaTh BBIBOJLI MO pe3ysbTaTaM
UCCJIEI0BaHNS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3NUYECKUX BEJIMYMH (TUIOTHOCTH
BELIECTBA UAKOCTH M TBEPAOro TeEla, CHJIA TPEHHUS CKOIBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKMBAIONIAs  CHJA, JIEWCTBYIOIIAas  Ha
HNOrpyEHHOE B JKHJIKOCTh Te€J0, KOA((PUIMEHT MOoNe3HOro AeHCTBUS
NPOCTBIX MEXAHU3MOB), CIJI€lysl MPEIJI0KEHHON HWHCTPYKIUU: MpHU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTUYUHBI;

cOOIOAATh MpaBuiIa TEXHUKN 0€30MacHOCTH MpHu paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIMUIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECbI, TEPMOMETp, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJABUKHBIN U HEMOJABUKHBINA 070K, HAKJIOHHASI TNIOCKOCTh;
XapaKTepU30BaTh TPHUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
MOJIIUITHAKY, YCTPOHMCTBO BOJONPOBOJA, TUAPABIUYECKUM TIpecc,



MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
0 CcBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpPUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPax)
NPAaKTHYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 oOecrnieueHrs 06e301acHOCTH MpU o0palleHur ¢ mpudbopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHUS 3JI0pPOBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaIOIIEH cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wHHPopMmanuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM U TyTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHHUKOB BBIJIEISATH
UHPOPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXkaHHs, CIPAaBOYHbIE MaTepUalbl,
pecypcebl cetu HTepHeT, BiaieTh NpuéMaMi KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHHUS HA
OCHOBE 2—3 MCTOYHHUKOB WMH(MOpMAIUU (PU3NIECKOTO COAEPKAHUS, B TOM
yuclie MyOJIMYHO JIeJaTh KpaTKue COOOIIEHUs O pe3yJjibTaTax MPOEKTOB
WIH Y4eOHBIX HCCIEIOBaHWH, MPH D3TOM TPaMOTHO HCIIOJIB30BATh
U3YYEHHBIM TOHATUHHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IPU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEIOBAaHUI pachpenessTh
00S13aHHOCTH B TPYyNIIE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4aMH,
CIeTUTh 32 BBINIOJHEHUWEM IUTaHA JEHCTBHUM, aJeKBaTHO OIICHUBATH
COOCTBEHHBI  BKJIaJA B  JIEATENbHOCTh  TPYNIbl,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kiiacce npemMeTHbIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHSATHUA: Macca U pa3MePhbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIC COCTOSIHUS BEIIECTBA, KPUCTAININYECKHUE U
amop(dHBIE Tena, HACHIIICHHBIM W HEHACHIIICHHBIM TMap, BIAKHOCTDH
BO3/yXa, TEMIlepaTypa, BHYTPECHHSSI DSHEPrUs, TEIJIOBOW JBUTaTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, FJIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

paznuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHe, TeIuionepesaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAaHKE, KANWJUISIPHBIEC SIBJICHUSA, UCIIAPEHHUE,
KOHJICHCAIIUs, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,



Teruionepeaaya (TErI0npOBOIHOCTb, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTpHU3ALUA TEJ, B3aUMOAECHUCTBUE 3apPSJ0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJECHMCTBUE MArHUTOB, JCHUCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHAYKIIUS )
[0 OIUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucle (u3nuecKkue SsBJICHUS B MIPUPO/IE:
MIOBEPXHOCTHOE HATSHKCHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUICCKUE
SBJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, Jpedd MoOIOCOB, pOJIb MATHUTHOTO TOJISI IJi >KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, P ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUECKHUX
SIBJICHUH;

OTUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBIICHUSI, UCIIOJIB3YS
¢dbu3uYecKre BEIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, yJAEIbHAs TEIVIOEMKOCTh BEIIECTBA, YyAEIbHAsA TEIJIOTa
IJIaBJICHUsI, yJENbHAs TEeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUSL TEIUIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTb BO3/YyXa, JJICKTPUUECKUUN 3apsf,
CHJIa TOKa, JJICKTPUYECKOE HANPSIKEHHUE, CONMPOTHUBJIICHHE MNPOBOIHUKA,
yACIHHOE  CONPOTHBJICHHWE  BeIIeCTBa, pabdoTa W MOIIHOCTH
AIEKTPUYECKOTO  TOKa), TIPU  ONHWCAHWUW TPABUIBHO  TPAKTOBATH
(bUBUYECKUIT CMBICT HMCIOJIB3YEMbIX BEJIWYMH, O0O03HAUYCHUS W €IUHUIIBI
bU3UYECKNX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKu
H3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECCKUX BEIUYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKON TEOPUU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3ULIMM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMSs 3apsiaa, 3akoH OMa JyIsl ydacTka L€, 3aKOH
Jxoynmsa—JleHia, 3aKOH COXpAaHEHWsT DSHEPruM, IIPU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJIIMPOBKY 3aKOHA U 3aMHUCHIBATh €ro MaTeMaTH4YeCKOe
BBIPAKECHUE;

O00BSACHATh (U3MUECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH
MPUYUHHOCIICACTBEHHBIC CBSI3U, CTPOUTH O0OBSICHEHNE M3 1—2 JIOTMYECKHUX



IaroB ¢ omnopo Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacy€THhIE 3aJaud B 2—3 JEWCTBHS, MCIOJIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX [UIS  peIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U  (POPMYIIHI,
HEOOXOoJMMbIEe [JIsi €€ pelleHus, MPOBOJUTH pacuéThl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(bu3HYEeCKUX METOIOB, HCIOIb3Ysl OMHCAHUE WCCIICIOBAHUSA, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUA UCCIEN0BAHUS, JIETIaTh BBIBO/IBI;

NPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUWA WU
bu3HYeCKUX CBOMCTB TeJ (KaMMLUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHUs MpPU U3IYYEHHH OT IBETa U3ydaroliew (moriomnaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYPhl KUIKOCTH U
IJIOIMAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alWs TEI W B3aWMOJCHUCTBHUE
DIEKTPUYECKUX 3apsif0B, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yalN3allisi MAarHUTHBIX IIOJIE TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHWTA,
CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOIO TOKa): (hOpMYJIUpOBaTh
MIPOBEPSEMbIC MPEOIOKECHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATHh  NOPSIMbIE  U3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOMU
BJIAKHOCTH BO3/lyXa, CHJIbBl TOKAa, HANPSOHKEHHS C KCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3UYECKUX BEIUYUH, CPABHUBATH
PE3yNbTAaThl U3MEPEHUN C YIETOM 3aJJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKOW BEJIMYUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCHMOCTH
COINPOTUBIICHUA NPOBOJHUKA OT €r0 JIUHBI, TUIOLIAJAN IOMEPEUYHOrO
CEUCHMS U YAEIBHOIO CONMPOTUBIIEHUS BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
UIyLIero 4epe3 MNPOBOAHUK, OT HaNpsDKEHHWST Ha MOPOBOJHUKE,
UCCIIEOBAHUE IIOCIEAOBATEIBHOTO M  MAPAJJIEIBHOTO COCIMHEHUM
MIPOBOJHUKOB): IUIAHUPOBATh HCCJEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJTHATh M3MEPEHUsA, CIEAysl MPEITI0KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TPpaduKoB,
JieJaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS,



IPOBOJUTh KOCBEHHBIE HU3MEPEHHUs (PU3NUYECKUX BeIMUYMH (yZesibHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIITHOCTh JJIEKTPUYECKOr0 TOKa): IJIaHHUPOBATh W3MEPEHUs, COOMpaTh
IKCMEPUMEHTATbHYIO YCTAaHOBKY, CJIeIysl MPEATOKEHHON WHCTPYKLUH, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI;

coOJro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUUECKOW HHEPTUH, DJIECKTPOOCBETUTEIbHbIE
npuOOpPHI, HArpPEeBaTENIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
PEIOXPAHUTEIH, STIEKTPOMArHUT, HIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIOJNIb3YSl 3HAHMUA O CBOMCTBaxX (DM3MUYECKUX SIBICHUN M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npuOopbl O CXeMaM H CXEMaTUYHBIM pUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CrOpaHHus, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUUECKUX
Henen ¢ mocjaeAoBaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yclIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALUIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsS 370pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 MOBEJEHUS B OKPY KAIOILIEH Cpee;

OCYHIIECTBIIATh TOWCK WHPoOpManuu (U3MUECKOTO COJEpKaHUs B
WNuTepHere, Ha OCHOBE HWMEIONIMXCA 3HAHUH M TYTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH MHGOPMALUIO, KOTOpPas
SIBJISIETCS IPOTUBOPEUYNBON MIIH MOXKET OBITH HEJJOCTOBEPHOM;
UCTIONB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3UUECKOro COACpX aHHs, CIPABOYHBIE MaTEpUAIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHHMS,
0000mass uHPOpMALMI0O U3 HECKOJIBKHUX HCTOYHUKOB (PU3HUYECKOIO
COJlep)KaHusl, B TOM 4YHCIE MYyOJUYHO TPEACTABIATH PE3yJbTaThl
NPOEKTHOM WJIM HCCIEeN0BATENbCKON AESITEIbHOCTH, MPU 3TOM T'PAMOTHO



UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIM anmapat Kypca (QU3HKH,
CONIPOBOK/IaTh BBICTYIUICHUE TIPE3CHTALIUEN;

IpU BBINOJHEHUH YUYEOHBIX TPOCKTOB M UCCICAOBAHUN (PU3UUECKUX
IPOLIECCOB pacHpelesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
ITOCTABJIEHHBIMU 331a4aMH, CIICJAUTH 3a BBINIOJHEHUEM IUIaHA JIEVMCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHUBaTh COOCTBEHHBIM BKJIaa B
JEATEILHOCTD TPYIINbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTbh KOHQIUKTHI.

K xon1y oOydenus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO NBMXKEHUSA, Achopmalius
(ympyrasi, mjaacThuyeckasi), TpPEHHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBI UCITyCKAHUS W TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIyqdeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuyaTh SBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
naJieHue TeJl, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATEIbHOE JBHXKEHHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKCHUE, OTPAKECHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yioKeHHe OeJI0ro CBEeTa B
CIIGKTP U  CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3IIy4YEHUS) 110 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyKaromeM Mupe (B TOM dYucie (PU3NYECKHE SIBICHHUS B TPHUPOJIC:
NPUIUBBI U OTJIMBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJHBI, I[YHaMH, 03XO, IIBeTa Tel,
ONTUYECKHUE SBJICHUSI B TMPHUPOJE, OUOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIECTOBOTO W PEHTTEHOBCKOTO W3IyYCHHM, €CTECTBEHHBIN
PaIMOaKTUBHBIN ()OH, KOCMUYECKHUE Iy4Yd, PAJAMOAKTHBHOE H3IyUeHUE
OPUPOAHBIX MHHEpPANOB, JEHCTBUE pPAJIUOAKTUBHBIX H3IYyYEHUH Ha



OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEeBOAUTH NPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIACNATh CYHUIECTBEHHBIE CBOMCTBa (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

ONUCHIBATh U3YUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SBICHUS, UCIIONIb3YS
¢usnyeckue BETUYMHBI (CpeaHSsi U MIHOBEHHass CKOPOCTh Tela Npu
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpeMEIleHHe, MyTh, YTioBas
CKOpOCTb, CHJIa TPEHUs, CHUJIa YIOPYrOCTH, CHJIA TSKECTHU, YCKOPEHUE
CBOOOJHOTO TMaJIeHUs, BEC TejJa, HUMIIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEPrus Tena,
NOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAs YHEPIUs CKaTON
NPY>KUHBI, KUHETHYECKas DSHEprus, IOoJIHAsg MEXaHW4YecKass SHeprus,
NEePUOJ U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb NPEJIOMIICHUS CPEbl), MPU OMUCAHUU
MPaBUIHLHO TPAKTOBATh (U3MYECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaueHUd W €IUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIBI,
CBA3BIBAIOLIUE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH IpaQUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMNH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIIMI CYNEPHO3UIIMA CHJI, TPUHIUI OTHOCUTENIBHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO U MaCCOBOTO UHCET
IpU SJACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

O00BACHATH (U3MUECKHE TPOLIECCHl M CBOMCTBAa TEl, B TOM 4YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISABISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 2—3 JOTUYECKUX
IaroB ¢ OMopod Ha 2—-3 W3YYCHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
$u3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3ajaud  (omMparolmuecs Ha cucreMy u3 23
YpaBHEHUI), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOUINE (U3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJlayd 3alMChIBaTh KpaTKOE
yCJIOBHE, BBISBIATH HEJOCTAIOIINE WA W30BITOYHBIC NaHHbBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JIJISl PEIICHHUS, TPOBOJIUTh PACUETHl U
OLICHMBATh  PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YeHUs (umdyeckon
BEJINYMHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKuX METO/IOB, MCIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBIACIATH
IpOBEpPAEMOE MPEANOJIOKEHHWEe, OIIEHUBATh MPABWIBHOCTh MOPSJIKA



IOPOBEJCHUSI  HMCCIEOBAHMS, JeNaTh BbIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

NPOBOANUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(¢u3HYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoAa KOJeOAaHWH MpPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYIBI MAJIBIX KOJIEOaHWH, MPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, M3YYCHHE CBOMCTB M300paKeHUS B
IJIOCKOM 3€pKajie M CBOWMCTB M300pakeHUs MpeaMera B coOuparouien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/OBaHUs, OMUCBHIBATH XOJ  OMbITA W €r0  Pe3yJbTaThl,
bopMyIHpPOBATH BBIBOIHI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpeHee 3Ha4YeHHEe U3MepseMON BeIMYuHbl ((POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOpP crHoco0a U3MEPEHUs
(M3MepUTENbHOTO MpUdOopa);

NPOBOANTH HCCICAOBAHMWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM JIBIDKEHHHM O€3 HaudaJdbHOM CKOpPOCTH, Mepuoia
KOJIeOaHUIT MaTeMaTHYeCKOT0 MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUs CBETa OT yrja MaJeHUs W yria MPeJOMJICHHS OT yIJia
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBHUCHMOCTH
bu3nuecKkuX BEJIMYMH B BUAE TaOIUIl M T'paUKOB, J€JaTh BBIBOJIBI IO
pe3ylibTaTaM HCCIeI0BaHNUS;

NPOBOJNTHh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella NpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsS] CKOJBXKEHHUS, MEXaHWudeckas pabdoTa M MOUIHOCTb, 4YacTOTa U
nepuoa  KoieOaHWi MaTeMaTHYecKOro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKass CWia CcoOuparomeld JHH3BL, PAaTUOAKTHBHBIA  (OH):
IUTAaHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEUIOKEHHON WHCTPYKIUHU, BHIYUCISITH
3HaYCHHUE BEJIMYMHBI U aHATTU3UPOBATh MOJYYCHHBIE PE3YyIbTAThl C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOIoAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE NPHU3HAKKM M3YUYEHHBIX (QU3NYECKUX MOJENei:
MaTepuaigbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHAas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKkTepu30BaTh MNPUHIUMBI JACWCTBUA HW3YUYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAHHUA (B TOM YHCIIE:
CIHUJIOMETP, NATYMKH TOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BumabcoHa), uCHoONB3ys 3HAHHUS O
CBOMCTBax (U3MUECKUX SBICHUW W HeoOxoaumble (U3HUECKUE
3aKOHOMEPHOCTH,

UCTIONB30BaTh CXEMbI i CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
OpU pPEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/ay, ONTHYECKHUE CXEMBl MJis
IOCTPOEHUS U300paKeHHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HWCIONIB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 0€30MacHOCTH MPH OO0paIEHUH C MPUOOpamMH |
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBECHISI B OKPY KaIOIIEH cpe/ie;

OCYHIECTBIISATh TMOWCK WHPOpManuu (U3MUYECKOTO COJIEpPKaHUS B
HNuTepHeTe, caMOCTOATENHHO (HOPMYIHPYs TOMCKOBBINA 3aMpoc, HAXOAHUTh
NyTH OMpeesieHUs] JOCTOBEPHOCTH IMOJYYEHHON MH(QOpPMAIK Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONOJTHUTENbHBIX UCTOYHUKOB,;

UCTIONB30BaTh MPH BBIMOJHCHUN YYEOHBIX 3a/IaHUH HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  COAepXkaHHs, CIPAaBOYHBIE MaTEepUAbI,
pecypcol cetu IHTepHET, BIafeTh MpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeobpazoBaHusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMAIIUU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
MyOIMYHO TIPECTABIATH Pe3yIbTaThl IPOSKTHOW MIIM HCCIIET0BATENbCKON
NESTeNbHOCTH, TMpPH 3TOM TPAaMOTHO HCHOJb30BaTh  M3YyYCHHBIH
NOHATUMHBIN amnmapar HM3y4yaeMoro pasjena (PU3UKH U CONPOBOXKAATH
BBICTYIUICHHE TMpPE3eHTAIled ¢ y4€ToM OCOOEHHOCTEH ayJauTOpHUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢possbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpO https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSIHCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) | bub6numorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHble CBeeHHS] O CTPOEHHUH BellecTBa
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p B https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMO/ICHICTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

3.2 Muepuus, macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B
aBiienue. Ilepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorera [TOK
' a P ’ https://m.edsoo.ru/7f416194
JKHJKOCTSIMH U Tra3aMH
bu6mmorexa [IOK
4.2 5
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMocdepHOe aBIeHHE 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmorexa [IOK
' NOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEPrus
bu6mmoreka [IOK
> Pabora n mompocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 11 5 1
POCTHIC MEXAHIEMBIL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4 1
33 CRAMACCRaN JHeprit https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenJioBble siBJIeHUs!
L1 CTpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1 5
CIIIOBBIE POHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIJIEKTPUUYECKUE 3apsibl.
bub6mnoreka [IOK
2.1 3apsKEHHbIE Tella U UX 7 1
B https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocrostHABII ) 20 5 7 bubmuoreka [JOK
SIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
' WHAYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHn4deckoe ABMKEHUE 10 1 bubnuorexa [JOK
' U CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 Bs3aumozeiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE SIBJI€eHUS
4.1 3aKOHBI pacpoOCTPaHEHUS 6 2 bubnmoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 HYCKATHE T . 4 1 bubmuoreka [JOK
' HOTJIOMICHHE CBET https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 CTpoenue atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. 1
>3 Fnepubie peakiui / https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. [loBTopuTe1bH0-00001IA0IMH MOLYJT
IToBTOpeHue u 0000IICHHE
6.1 o pagzﬂ: ca H 9 ) bubmuoreka [JOK
' CONEPH yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoibHbie

Bcero
padoThI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O IPUPOJIE.
SIBnenus npupoasl.
®usnuecKue sBICHUs

Mexann4deckue, TeIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKue BeIUUNHbI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"M3MepeHne TeMieparypbl
MIPU TOMOIIH KUTKOCTHOTO
TEPMOMETpPA U JAaTUUKA
TeMIEpaTypbl"”

Kak ¢usuka u qpyrue
€CTECTBECHHbBIC HAYKH U3yYalOT
PUPOLY.
EcrecTBeHHOHAaYUYHBIN METON
no3Hanusa. Onucanue
bu3nUecKux SBICHUIA C
IIOMOIIIBIO MOJIEICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

YPOK—I/ICCHCI[OBaHI/IC



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTe3bl:
JTAIBHOCTH MOJIETA [IAPHKA,
MyIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIEe, YeM OOJIBIIIE
BbICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,

7 NOKa3bIBAIOIUE JUCKPETHOE bubmmorexa LHOK
P https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JIBMyKeHHEe 4acTHll BEIIeCTBA bubmoreia HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue « ONbITHI
9 10 HAOJIIOIEHUIO TEIUIOBOIO
pacIIMpPEeHUs Ta30B»
10 ArperaTHbl€ COCTOSIHUS
BEIIleCTBA
B3aumocBs3p Mex Iy
CBOMCTBaMHM BEIIECTB B
Pa3HbIX arperaTHbIX
11 COCTOSTHUSIX U MIX bubmorera [JOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
crtpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4ecKoe JBUXEHHUE.
12 PaBHoMepHOE U bubmotera [IOK
P https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIB)KCHHE
13 CxopocTts. Equnuiibt bubmuorexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet nmytu u BpemeHu bubmmorexa [IOK

JABWKCHU A

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3aKoH UHEPIUH.
B3aumonencTsue e Kak
IPUYMHA U3MEHEHUSI CKOPOCTH
JIBYKEHUS Tell

bubanoreka [HOK
https://m.edsoo.ru/ff0a0c10

16

ITnotHOCTE BemiectBa. Pacuer
Macchl 1 00bEMa TeJIa Mo €ro
IUIOTHOCTH

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPIOTO TEIA»

18

Pemenue 3amau no teme
"[TinoTHOCTH BemecTna"

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

19

Cua KaK XxapakTepuCTHKA
B3aumMoencTaus tei. Cuia
ynpyroctd. 3akoH ['yka

20

JlaGopaTtopHnast pabota
«3y4yeHune 3aBUCUMOCTH
pactsbkeHus (nedopmariim)
HPYKUHBI OT TPUIIOKEHHOM
CHUJIBD)

21

SBneune taroreHusa. Cuna
TSKECTU

22

CBsi3b MEXy CUIJION TSXKECTU
U Maccoii Tena. Bec Tena.
Pemenne 3amau no reme
"Cuna Tsxkectn"

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

23

Cuna TsKeCcTH Ha ApYTUX
anerax. Puznueckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XapPaKTCPUCTHUKHU IIJIAHET

bu6mmoreka [JOK

24 Mswepenne cu. Aunamomerp https://m.edsoo.ru/ff0al8cc

bu6mmorexa [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX Cul,

26 HaIpPaBJIEHHBIX 110 OJTHOM bubmuorexa [IOK
npsiMmoid. PaBHOIeHiCTBYIO1IIAs https://m.edsoo.ru/ff0ala70
CHII

27 Pemienue 3anau 1o reme
"PaBHonelicTByromas cui"

TpeHue ckoIbXEHUS U TPEHHUE
28 nokos1. Tpenue B npupone u bubamorera LHOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopHnas pabota
«3ydeHne 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHJIBI TaBJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS
MTOBEPXHOCTEID)

Pemenwne 3agau Ha

30 onpeieJIeHue
PAaBHOJICUCTBYIOLIEH CUIIBI
Pemmenue 3agad mo remMam:

31 «Bec tenay, «I'paduueckoe bubnuorexa [JOK
n300pakeHne cuim», « CHITbD, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»

32 KonTponsHas pabora no



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TemaM: «MexaHn4ecKkoe
IBIKEeHHeY, «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"padnueckoe n300pakeHue
cu», « CHITbDY

Hasnerune. CiocoOb1

33 MEHBIIIEHUS U YBEINYECHUI bubmmorexa LHOK
y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBeHue raza. 3aBUCUMOCTD
34 aBJIEHM raza oT 00bréMa buGmnorexa [IOK
o i https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBnenHus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBaeHHe B )XUAKOCTHU U rase,
36 BBI3BAHHOE JIEWUCTBUEM CHUJIBI Bubmorexa TOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Pentenue 3amad mo reme
37 «/laBiieHHE B )XKUIKOCTH U bubmorexa [IOK
A https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackamsa»
bu6mmoreka [JOK
38 Coo0
OODTIAIOTIIEC COCY B https://m.edsoo0.1ru/ff0a2970
39 I'mapaBinmyeckuil npecc bubmmorexa TOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriHeBoi
JKAOKOCTHBIN HAacoC
bu6 OK
41 Atmocdepa 3emmn. [Ipuannsb nommoreka L

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

CyILIECTBOBaHUS BO3yIIHON
000J104KH 3eMITH.
3aBUCUMOCTh aTMOC(EpPHOTo
JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps

4 Bec Bo3nyxa. AtmMochepHoe bubmmorexa [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 Wzmepenne atmocdepHOro bubnuoreka IIOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI HA, bubmmorexa LOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
BapomeTrp-a"epous.
45 ATII)VIOC(bep Hoep aBJICHUE Ha bubmorexa HOK
p o https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenne 3amau no reme
"AtMmochepHoe naBienue"
JleicTBHE KUAKOCTH U T'a3a Ha
47 MHOT'PY>KEHHOE B HUX TEJIO bubmnorexa [IOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«OmpeneneHue
48 BLIT;.)JIKI/IBaIO el cuIbl bubmmorexa [IOK
. I\J:I ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCTbHY»
JlaGopaTtopHnas paboTa 1mo
bu6mmoreka [IOK
49 teme «MccienoBanue

3aBUCHUMOCTH BE€Ca TCJIa B BOAC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

0T 00BbEMa NOrpyKEeHHOH B
KHUJKOCTh YaCTH TEJIa»

50

I1naBanue Ten

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlabGopaTtopHnast pabota
"KoHcTpynpoBaHue
apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U
ofpeieNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlmaBanue cynos.
BosngyxomnnaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEH B Ta30B)

bub6anoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannyeckas pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MomHocTth. EquHuIb!
MOIIIHOCTH

bub6munoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noJrbEMeE 1o JiecTHUIE"

56

IIpocteie MexaHu3Mbl. Poiyar.
PaBHOBecue cuit Ha peryare

57

KoHnTtponbHas paborta 1o Teme
«/laBnenue TBEpABIX TE,
KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas mpoBepoyHas
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepsHsliit ypok. Pabora ¢
TeKCTaMH 1o TeMe «JlaBienue

bubnnoreka [IOK

>8 TBEPABIX TCIL, KHHISOCTGH " https://m.edsoo.ru/ff0a4ffe
razoBy» / Bcepoccuiickas
npoBepoyHas pabora
Poryaru B TexHuke, ObITY U

59 npupoe. Jlaboparopras 0.5 bubnuorexa [JOK
pabora «lccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara»
Pemienue 3ama4 1o teme

60 «YCc0BUS paBHOBECHS bubmmorexa [IOK

https://m.edsoo.ru/ff0a48a6

pbryara
Koadduuuent noneznoro
JNEUCTBUS MEXaHU3Ma.

61 JlaGopaTtopHnast pabota 0.5
«3mepenune KII1/] HaknoHHOM
IJIOCKOCTH

2 Pemienne 3agad 1mo Teme bu6mmoreka [JOK
"Pabora, momuocTh, KITJ[" https://m.edsoo.ru/ff0a4c48
MexaHuyeckasi SHEPIusl.

63 Kunernueckas u bubmorexa [IOK

https://m.edsoo.ru/ff0a4252

NOTEHI[MAIbHAs SHEPTUs

64 3aKOH COXpaHEHUs bubnuorexa [JOK
MEXaHUYECKOM SHEPrUuur https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKcnepuMeHTaIbHOE

65 ONpeAeICHUE U3MEHEHUS 1

KHUHETHYECKOU U
MOTCHITUATBLHOM SHEPTUH TPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUMU TCJIa I1O
HAKJIOHHOM IJIOCKOCTH"

66

KonrtponsHas pabora o teme
«PaboTa 1 MOIIHOCTb.
OHeprusa»

67

PezepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHnuecKoe IBUKEHHUE'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepHbIii ypok. Pabora ¢
TeKcTamu 1o Teme "Pabora.
MomHoCTh. DHEprus"

OBILEE KOJIMYECTBO YACOB

68 4 12
I10 ITPOTPAMME
8 KIIACC
KonuyecTBo yacos DIeKTPOHHbIE
Ne Tema ypoka KonTpoabubie | IlpakTuueckue uHppoBLIe
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
) MOJIEKYJIAPHO-KUHETUYECKON 1 bubnuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
) Macca u pazmep aToMOB U |
MOJIEKYII
Monenn TBEpIOTO, KUIKOTO H
P . bubmuoreka [JOK
3 razo000pa3HoOro COCTOSHUN 1

BEIICCTBA

https://m.edsoo.ru/ff0a540e



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

OOBsICHEHNE CBOWCTB
TBEPJIOTO, )KUIKOTO U
ra3zo000pa3HOro COCTOSTHUN

4 BEIISCTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
5 Kpucrannmaeckue u bubnuorexa [JOK
aMmopdHbIC Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KaIlWUIIPHOCTb. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HATSKEHUE
7 TermoBoe pacmiupenue u bubnunorexa [JOK
coKarue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b
8 TEMIIEPATypPbl CO CKOPOCTHIO
TETJIOBOT'O JIBUYKEHUS YaCTHIL
BryTtpeHnHss sHeprus.
9 CniocoObl M3MEHEHUS bubmmorexa HOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPTUHN
10 Bupasl Terionepenaun buGnnorexa [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe
1 HCTIOJIb30BAHUE TETUIOBBIX bu6mmoreka [{OK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepUaJioB B IEIAX
sHeprocOepexeHus"
2 KoaudgecTBO TEIIOTHI. Bbu6mmorexa [JOK

VY enpHas TEIIIOEMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

YpaBHEHHE TEMIOBOTO

bubmnoreka [IOK
13 bananca. TemooOMeH u
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlabopaTtopHnast pabota
"HccnemoBanue SIBIIEHUS
14 TermIooOMeHa pu bubmorexa LHOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOIHOHN 1
ropsiaeit BoanI"
Pacuer xonndecTBa TEILIOTHI,
HEOOXOIUMOTIO JJIs
15 HarpeBaHus Tea u
BBIJICTISIEMOTO UM TIPH
OXJIAXKICHUU
Jlaboparopuas pabora
16 "On EI[GJ‘IEHI/IG pnenLHoﬁ bubmorexa LOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
17 DHeprus ToIvMBa. Y aenbHas bubnunorexa [JOK
TEII0Ta CrOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBieHue u oTBEpCBaHUE
18 KPUCTAINIMYSCKHUX T bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
YV nenpHas TEIIoTa IIaBICHUS
JlaGopaTtopHnast pabota
19 "Omnpenenenue yaeaIbHOU bubmmorexa HOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJICHUS JIbJIa
20 [TapooGpa3oBanue u bubnuorexa [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c¢
)1 Kunienue. Y nenbHas temiora bubmuorexa [JOK

napooOpa3zoBaHUs U

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

KOHIIEHCAIINU. 3aBUCUMOCTD
TEeMITepaTypbl KUTICHHS OT
aTMOC(hEpHOTO JTaBJICHUS

22

BnaxnocTe BO3ayXa.
JlaGopaTtopHnast pabota
"Omnpenenenne
OTHOCHUTEIIbHOM BIIaXKHOCTHU
BO3ayXa"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
ONpeAEIICHUE BIIAJKHOCTH
BO3/yXa

24

[TpuHIUIBl pabOTHI TETIIIOBBIX
nsurarenei. [Taposas
TypOuHa. /[Burareins
BHYTPEHHETO CTOPaHHS

25

KIIJI TenoBoro aBurarers.
TermoBsle ABUTaTEIN U
3alIUTa OKPYIKAIOMIEH Cpeibl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUs U
NpeBpalleHus DHEPTUH B
TETIJIOBBIX ITPOIIeccax

27

IToaroroBka Kk KOHTPOJIBHOMI
pabore no teme "TemnoBbie
aBieHud. I3mMeHenue
arperaTHbIX COCTOSIHHI
BemecTna”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonrtponsHast pabora o Teme
"TerioBble SABJICHUS.
W3meHeHne arperaTHbIxX

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

COCTOSIHIH BerrecTBa"

3J'ICI(TpI/ISaI_II/I$I TCII. I[Ba poaa

29
AIEKTPUUECKUX 3aPsI0B
VYpok-uccienoBaHue
30 "DnexTpuzanus Tel
WHIYKIUEN U IIpU
CONPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKeHHBIX bubnuorexa [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
HanpsxeHHOCTB
bu6mmorexa [JOK
32 3JIEKTPUYECKOTO MOJIA.
https://m.edsoo.ru/ff0a8a0a
[IpuHuuMn cynepno3unun
3JIEKTPUYECKUX TOJIEH
Hocurenu snektpuyeckux
33 3apsA0B. DiIeMEHTapHBIN
3apsa. CtpoeHue atoma
[IpoBOAHMKY U ANBIIEKTPUKHU.
34 3aKOH COXpaHEHUs bubmorexa HOK
p https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiaa
Pemenue 3anay Ha
N bu6mmoreka [IOK
35 MIPUMEHEHUE CBOMCTB
https://m.edsoo.ru/ff0a90cc
3JIEKTPUYECKUX 3aPsI0B
DIIEKTPUYECKHUI TOK, YCIOBHS
16 €ro CyIIeCTBOBAHHUSI. bu6mmoreka [{OK
M cTOYHUKY 3JEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA 3IIEKTPUYECKOTO bubnuorexa [JOK



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

TOKa

https://m.edsoo.ru/ff0a96b2

Ypok-uccienoBaHue
"JleficTBHE IEKTPUYECKOTO

38 1
MOJISI HA POBOITHUKHU U
TUAJICKTPUKH"

39 DIIEKTPUUYECKUI TOK B bubnuoreka [IOK
MeETajllaX, JKUJKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYecKas 1emnb U €€
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas

41 pabora "U3mepenue u 0.5 bubmmorexa [IOK
peryIHpOBaHHe CHTh ToKa" https://m.edsoo.ru/ff0a8bd6
DIIEKTPUUYECKOE HAIPSIKEHUE.

4 Bonbr™mertp. JIabopaTopHast 0.5 bubnuorexa LIOK
pabora "U3mepenue u https://m.edsoo.ru/ff0a9e14
peryiupoBaHue HanmpsHKeHus "

CornpoTuBieHNE NIPOBOJHUKA.

43 VY nenpHOE CONMPOTUBIICHHE bubmorexa HOK
——— https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnast pabota
"3aBUCUMOCTH
3JIEKTPUUYECKOTO

44 COIPOTUBIICHUS IIPOBOJIHHKA 1 bubmmorexa [TOK
T —— https://m.edsoo.ru/ff0aa738
MOTIEPEUHOT0 CEYEHUS U
Marepuana"

45 3aBUCHUMOCTb CHJIBI TOKA OT bubnuoreka [IOK

HanpsokeHus. 3akoH Oma A

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

y4acTKa UEenu

JlaGopatopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, WIYILETO Yepes3

bu6mmoreka [JOK

46 PE3UCTOP, OT COMPOTUBIIEHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HaNpsKEHUs Ha
pesucrope”
ITocnenoBarensHOE U

47 napajuieJIbHOEe COSTUHEHUS
IIPOBOHUKOB
JlaGopatopHas paboTa
"IIpoBepka mpasuiia

43 CJIO’KEHUSI HANPSHKEHUM MPpU bubnnorexa [JOK
[IOCIEN0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX
pe3uctopon"
JlaGopatopHas paboTa

49 "IIpoBepka nmpaBuiia AJIs1 CHIIbI bubnuoreka [IOK
TOKAa MPU NapaiieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH Pe3UCTOpoB"
Pemenue 3anau Ha

50 npuMeHeHue 3akoHa Oma s bu6nuoreka LIOK
pa3IMyHOrO COCANHEHUS https://m.edsoo.ru/ff0aaf8a
IIPOBOJHUKOB
PaGora u mourHOCTH

51 IEKTPUYECKOTO TOKA. 3aKOH Bu6mmorexa [IOK

https://m.edsoo.ru/ff0ab124

[xoyns-Jlenna

5 JlaboparopHas paboTa bubnuorexa [JOK

"Onpenenenue paboThl U

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

MOIITHOCTH AJIEKTPHUIECKOTO
TOKa"

DNIEKTPUYECKHE LIETTH U
HOTPEOUTEIH FIMEKTPHUUECKOM

bu6mmoreka [JOK

53
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 [TocTostHHBIE MATHUTBHI, KX
B3aWMO/JICVICTBUE
VYpok-uccienopanue
" . bu6mmoreka [IOK
55 N3zyuenue nomeut
" https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MAarHUTOB
MaruauTHoe nosie. MarautHoe
Bbub6morexa [JOK
56 1oJie 3eMJIM U €r0 3HaYeHue
https://m.edsoo.ru/ff0acOba
JUISL )KU3HU Ha 3emJie
[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DIIeKTpUUECKUE 3apsbl.
bub6manoreka [IOK
57 3apsKEHHbIE Tela U UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
[TocTOSIHHBIN 2JIEKTPUUYECKUI
TOK"
KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
3apspKEeHHbIE Tena U UX
. bubmuotexa [JOK
58 B3aUMO/ICHCTBUSI.
. . https://m.edsoo.ru/ff0abea8
[TocTOsIHHBIN 3J1€KTpUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas pabota
59 PesepHbIii ypok. Pabora ¢ bubmuoreka [{OK



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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TEKCTaMH TI0 TeMe
"IToCTOSIHHBIN JIEKTPUUECKUI
Tok" / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTrena. MaruutHoe
T10JI€ IEKTPUUECKOro TOKa
MarnutHoe nosie KaTyIIKH ¢
TOKOM

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

61

[Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"U3yuyenue nencTBus
MAarHuTHOTO IT0JIA Ha
MPOBOJHUK C TOKOM"

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DIeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
u3yueHue padoThl
aneKTpoaBUrarens"

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajnes. 3akoH
3JIEKTPOMArHUTHOMN
uHaykuuu. [pasuio Jlenna

64

Onektporereparop. CrocoObt
TIOJTY4CHHS DIICKTPUICCKON
SHEPruu. DIEeKTPOCTAHLIUN Ha



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

BO300HOBIIIEMBIX HCTOYHHUKAX
SHEpPruu
IToaroroBka Kk KOHTPOJIBHOMI
a0oTe 110 TEME
65 | P 1
DNEeKTPUYECKUE U
MardHuTHBIE sIBJIeHUS"
KonTponbHas pabota mo teme
66 "DeKTpUUECKUE U 1 1 Bubmorexa OK
p " https://m.edsoo.ru/ff0acb14
MATHUTHBIE SBJICHUSI
PesepHbIii ypok. Pabora ¢
67 TeKkcTaMu 110 TeMe "TerioBrie 1 bubmorexa LOK
" https://m.edsoo.ru/ff0accSe
SIBJIEHUS
PesepHbrii ypok. Pabora ¢
68 TEKCTaMH II0 TEME 1
"MarauTtHble aBiaeHusd"
OBIIEE KOJIMYECTBO HACOB 68 4 14.5
10O TTPOTPAMME ’
9 KVIACC
KoJyn4yecTBO 4acoB DIeKTPOHHBIE
Ne Tema ypoka KonTpoabubie | IlpakTuuyeckue uuppoBrIe
n/n Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 MexaHnyecKkoe IBUKEHUE. 1
MarepuanbHasi TOuKa
Cucrema orcuera.
2 OTHOCHTEIBHOCTE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad474
MEXAHUYECKOTO IBUKECHUS



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE IPAMOIMHENHOE

bubmnoreka [IOK

3 JBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepasaomepHoe
4 IIPSIMOJIMHEVHOE JIBUKEHUE.
Cpenusis U MTHOBEHHAS
CKOPOCTh
[Ipssmonunerinoe BuGnorexa LIOK
> PaBHOYCKOPEHHOE ABHACEHHE. https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKOpOCTh NPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI.
I'padux ckopoctu
JlaGopaTtopHnas pabota
"OnpeneseHnue yCKOPEHUsl Tesa BuGmiorexa LIOK
! 1TpH PaBHOYCROPEHHOM . https://m.edsoo.ru/ff0adb18
JBUKEHUU 10 HAKIIOHHOU
MI0CKOCTH"
CB00OOHOE ITaJIEHUE TE.
8
Omnbitel ["anunes
PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [lepuon u yacrora bubmumorexa [IOK
? obparenus. JIuneitnas u https://m.edsoo.ru/ff0ael 76
yIJIOBast CKOPOCTH
10 LlenTpocTpemMuTesbHOE
yCKOpEeHue
1 I1epBe1it 3akoH HproToHa. bubnuoreka [JOK
Bexkrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnnorexa [JOK



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHOelicTBYIOIIAs crta

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HeroTOHA. bubnuoreka [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ad Ha MpUMEHEHHE bu6mmoreka [IOK
3akoHOB HprroTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmorexa [IOK
15 C .3 r
{18 YUPYTOCTH. JaKon & yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuia
YIPYTOCTH
JlaGopaTopHas pabota
17 «Om Ic)a CJII;HI/IGF))KCCTKOCTI/I bubmorexa HOK
pea https://m.edsoo.ru/ff0aee28
PYKUHBD)
bubmuoreka [JOK
18 C
1A TpeHii https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TpEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onpenenenre K03 huIreHTa bubmorexa HOK
pex " H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemienue 3aga4 1o teme
21 "3akonsl HetoTona. Cuia bubmorexa HOK
' | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus
Cwuna TSKeCTH U 3aKOH
2 BCEMUPHOI'O TATOTEHUS. bubnumorexa [IOK
Yckopenne cBOOOTHOTO https://m.edsoo.ru/ff0af044
najeHus
” VYpoxk-koHpepenuus "JIBmxenue

TE€JI BOKPYT I'PaBUTALMOHHOIO



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nenTpa (CosnHevHast cuctema).
["amakTukn"

Permenne 3agau o reme "Cuiia

bu6nmoreka [JOK

24 TSDKECTHU M 3aKOH BCEMUPHOTO
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 [IepBas kocMuyecKkas CKOPOCTb. bu6mmoreka [JOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTrepuabHON
TOYKH. AOCOTIOTHO TBEPAOE
26 teno. PaBHoBecue TBEpAOTO bubnuorexa [JOK
TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpareHus. MOMEHT CHUIBI.
LenTp TsKECTH
PaBHOBecue MaTepuaabHON
TOYKHU. AOCOIIOTHO TBEPAOE
7 Teno. PaBHoBecHe TBEPAOTO
TeJIa C 3aKPEIUIEHHOM OChIO
BpaleHusi. MOMEHT CHIIBI.
LlenTp TsKECTH
Pemrenue 3agad mo reme
" bubnnoreka [JOK
28 MowmeHnT cuisbl. LienTp
" https://m.edsoo.ru/ff0b02b4
TSKECTH
IToaroToBKa K KOHTPOJIBbHOM
29 pabote no Teme "MexaHuueckoe bubnuoreka [IOK
nBIKeHue. BzaumoneincTaue https://m.edsoo.ru/ff0b0408
Ten"
KoHTponbHas pabora 1o Teme
" bubnuorexa [JOK
30 MexaHuueckoe OBMKEHHUE.

BzaumonetictBue Tea"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. UMmynsc Cuisl.
3aKOH COXpPaHEHMs UMITYJIbCA.

bu6mmoreka [IOK

31 VYnpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICICTBHE

1 Pemenne 3aga4 mo teme "3akoH Bbu6mmorexka [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHuus

33 "PeakTuBHOE ABUKEHUE B
pUpOJIE U TEXHUKE"

14 Mexanuyeckasi pabota u bubnuorexa [JOK
MOILIHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa cHIIBI TSKECTH, CHJIBI bubnnoreka [IOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Onpenenenue padoThl CUIIBI

36 TPEHMsI [P PABHOMEPHOM
JBUKEHHUH TeJa M0
TOPU30HTAJILHOM MTOBEPXHOCTH

37 CBsI3b 9HEPTUH U PaOOTHI.
[ToreHunanpHas s3HEprus
Kunernyeckas sHeprus.

38 Teopema 0 KUHETUYECKOU bubmmorexa [TOK

https://m.edsoo.ru/ff0b0c32

SHEPrUuu

39 3aKOH COXpaHEHUs YHEPTHH B
MEXaHUKe
JlabopaTtopHnast pabota Bu6miorexa [IOK

40 «/3ydyeHue 3ak0Ha COXpaHEHHUs

SHEPTUN»

https://m.edsoo.ru/ffOb12fe



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

KoebarenpHO€E IBUKEHNUE U €T0

bubmnoreka [IOK

H XapaKTEepPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHusl.

42 BrinyxaeHHbie KojieOaHusl. bubnnorexa [IOK

https://m.edsoo.ru/ff0b2010

Pe3onanc

43 MaremaTudeckui u
NPY>KUHHBIA MasTHUKH
Ypok-uccienoBaHue

44 «3aBUCUMOCTb MIEPUOJA bubnmuorexa [JOK
KOJICOaHUI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»

45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIEOAHUIX
JlaGoparopHas paboTa

46 «OmnpeneneHue 4acToThl U bub6nuorexa [IOK
nepuojia KoaeoaHui https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MAasITHUKA»
JlaGopatopHas paboTa
«IIpoBepka HE3aBUCUMOCTH

47 nepuojia KojaebaHuii rpysa, bubmmorexa [IOK

https://m.edsoo.ru/ff0b197a

MO/IBEIICHHOTO K HUTH, OT
MacChI TPy3a»
MexaHn4YecKHUe BOJHBI.

43 CBolicTBa MEXaHUYECKUX BOJIH. bubmuoreka [JOK
[IpononbHbIE M TONIEPEYHBIE https://m.edsoo.ru/ff0b21fe
BOJTHBI

49 Ypok-koHbepeHIHs

"MexaHU4YeCKHUE BOJIHBI B



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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TBEpAOM Tene. CelicMuueckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccrienoBanue
"HaOnronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUI PE30HAHC

53

Ypoxk-koHpepeHuus
"VIbTpa3ByK U HH(]pa3BYK B
pUpoJie U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHusa. MexaHnyeckue
KOJIeOaHMs ¥ BOJIHEL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KojieOaHus u
BOJIHBI"

56

:‘)HGKTpOMaFHI/ITHOG II0JIC.
SHGKTPOMaF HUTHBIC BOJIHBI

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

Ypok-koHnpepenmus "llkana
SJICKTPOMArHMTHBIX BOJIH.
Hcnonn3oBanme
OJICKTPOMAriuTHBIX BOJIH JJIA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

COTOBO¥ CBA31"

Ypok-uccnenosanue "HMzyuenue
CBOMCTB QJICKTPOMArHUTHBIX

bubmuoreka [JOK

> BOJIH C IIOMOIIEI0 MOOMIIBHOT'O https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemenue 3a1au Ha onpe/eneHme

60 YaCTOTHI U IJTUHBI
AJIIEKTPOMATHUTHOMN BOJIHBI
DneKTpOMarHuTHas Mpupoia

61 cBeTta. CKOpOCTH CBETA. bubmorexa HOK

. https://m.edsoo.ru/ff0b31d0
BonHoBBIE CBOIICTBA CBETA
HcTounuku cBera.

62 [IpssMmonuHEeitHOE bubnuorexa [JOK
pacrpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3atmenust Connua u JIyHbl
3aK0oH OTpaKE€HUs CBETA.

63 3epkana. Pemenne 3a1a4 Ha bubnuorexa [JOK
IIPUMEHEHUE 3aKOHA OTPAXKEHUS https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomnenne cBera. 3akoH bubnuorexa [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKECHHE

65 cBeta. Mcrnonb3oBaHre NOJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota

66 "HccnengoBaHue 3aBUCHMOCTH

yriia npeJIoMIICHUS CBETOBOTO



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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Jdy4a OT yIJia NajeHus Ha

nn

rpaHule "Bo3AyX-CTEKIIO0

VYpoxk-koHpepeHuus
"M cronn30BaHue IOIHOTO

67 BHYTPEHHETO OTPA>KECHUS:
CBETOBOJIbI, ONTHKOBOJIOKOHHAS
CBsI3p"

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

69 [TocTpoeHue nzobpaxeHuii B bubnuorexa [JOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota

70 "Onpenenenre GoOKyCHOTO bubnuorexa [JOK
PacCTOAHUS U ONTUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"
YPpoK-KOoH HITUS

71 "(I))ETI/IIIZCE)IES ?11/1111{3031)16 bubmorexa [IOK

https://m.edsoo.ru/ff0c0a7e

puoopsI"

7 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.1u/ff0b4684

7 VYpoxk-koupepennus "Jleh ekt
3penus. Kak coxpanurts 3peHune"
Paznosxxenue 6enoro ceeta B

74 criektp. OnbiTel HeroTOHA. bubnuorexa [JOK
CI10’)keHHEe CIIEKTPATbHBIX https://m.edsoo.ru/ff0c0f4c
nBeToB. [lucnepcus ceera

75 JlabopaTtopHnast pabota "ONbIThI bubnmorexa [JOK

110 Pa3J10KCHUTIO Oemoro ceera B

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
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CIIEKTP ¥ BOCHPHATHIO 1IBETA
MPEIMETOB MPU UX HAOIIOIEHUU
4yepes 1[BETOBbIE (UIBTPHI"

VYpok-nipaktukym "BoiHoBbIE

76 CBOICTBa cBeTa: JquUcCHepcus,
uHTephepeHus u quppaxaus"
77 OmnsiTe Pesepdopaa u bubnnorexa [JOK
IUIaHETapHAas MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
Hcenyckanue u nornouexHue
79 cBeTa aroMmoM. KBaHTHI bubmmorexa [IOK
. ' ) https://m.edsoo.ru/ff0c144c
JIuHeiyaThie CIEKTPbI
20 Ypok-nipaktukym "Habmronenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTB U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
2 CrpoeHue aTOMHOTO siipa. bubnnorexa [JOK
Hyxnonnas mozens https://m.edsoo.ru/ff0c18ac
23 PannoaktrBHBIE TpEBpAILICHUS. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme:
84 "PagnoaKkTUBHBIE bubnnorexa [IOK
) https://m.edsoo.ru/ff0c1b4da
MIpEeBpaIICHUS
85 [lepuoa nmonypacnana
Ypok-koH(DpepeHms
" P dep bubnuorexa [JOK
86 PannoakTuBHBIE U3ITyUYEHUS B

NpUpOie, MEAUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126
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87

Snepubie peakuu. 3aKOHBI
COXpaHEHHUS 3apsAI0BOT0O U
MacCOBOT'O YHCET

bubnnoreka [IOK
https://m.edsoo.ru/ff0c1¢58

88

DHeprust CBSA3M aTOMHBIX SJIED.
CBs13b Macchl U YHEPTUU

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anau no teme
" nepusle peakuun”

90

Peakiinu cuHTE3a U AeiIeHUA
snep. MIcTouHuku 3HEprun
CouHIia 1 38631

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAneprast
sHepreTuka. JlencTeus
PaAMOAKTUBHBIX U3ITyUYEeHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DJIeKTPOMarHUTHOE TIOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanTOBBIC sIBEHUSA"

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrtponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIC BOJTHBI.
KBanrtoBbie siBeHUs"

94

[ToBTOpenue, o6o0IIEHNE.
JlabopatopHbie pabOTHI 11O
Kypcy "B3aumoneiictue ten"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, oboOIeHNE.
Pemrenne pacueTHBIX 1

bu6mmoreka [JOK
https://m.edso0.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

KaueCTBEHHBIX 3a]1a4 I10 TeMeE
"TemnoBbie nmpouecch”

[ToBTOpenue, o6o0IICHNE.

96 Pemenue pacueTHbIX U 1 bubnuorexa [IOK
KaueCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerutoBbIX qBUTATENCH"

[ToBTOpenue, o6oOIIEHNE.

97 Pemenue pacueTHbIX U 1 bubnuoreka [IOK
Ka4€CTBEHHBIX 33]1a4 0 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anexkrpoyctaHoBOK"

[ToBTOpenue, oboOIEHNE.
98 JlaGopaTopHbie pabOTHI 1O 1 1 bubmorera [JOK
p" P P " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIE SIBIECHUS
[ToBTOpEeHHE, 0000IICHHE.

99 Pabora ¢ TekcTamu o Teme 1 bubnuorexa [JOK
"3aKOHBI COXpAHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHHuKe"

[ToBTOpEeHme, 0600IICHHE.
bu6mmoreka [{OK

100 PaboTa ¢ TekcTamu 1o Teme 1

| \ https://m.edsoo.ru/ff0c2e82
Konebanus u BOJHBI
[ToBTOpenue, o6o0IICHNE.

101 PaGora ¢ Tekctamu 1o Teme 1 bubmorexa HOK

" " https://m.edsoo.ru/ff0c3044
CBeToBbIC ABJIECHUSA
[ToBTOpenue, o6o0IIEHNE.

102 Pabora ¢ Tekcramu 1o Teme 1
"KBaHTOBas U sinepHas pu3uka'

OBHIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUCHHBIC IIOHATHUSA

1.2

pasiinyaTth ABJICHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-I€CKOG SABJICHUC

1.3

pacro3HaBaTh TNPOSIBIEHHE H3YyYEHHbIX (PU3MUECKUX SBJICHUH B
OKpYy’KarollleM MHUpEe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B y4yeOHYI0, BBIIEIATh

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINYECKUX SBJICHUIN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA TeI W (PHU3MUECKUE SBICHUS,
UCHONb3yd (U3UYecKHe BETUYMHBI, IPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIIONB3YEMBIX BEIUYMH, UX
0003HaYeHMS U €IUHULIBI (PU3NYECKUX BEITUUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOLIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTh  TIpadUKd  M3YYEHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEITMIUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MUECKHUE SIBICHUS H TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBl, IpPHU OSTOM [aBaTh CIIOBECHYIO
GbOpMyJIHpPOBKY 3aKOHa H 3allHCHIBATh €r0  MaTeMaTHYECKOE

BBIPAXXCHHUC

1.6

OOBSICHATh (PM3UUECKUE SIBJICHUS, MPOLECCH U CBOWCTBA TENl, B TOM
yhcllie M B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIBJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHWe M3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

peuiaTtb paC‘-IéTHBIe 3aga4u B 1 -2 ,Z[CI>'ICTBI/I$I, HCIIOJIb3Ys 3aKOHBI U

(hopmyIibl, CBA3BIBaIONIME (PU3NUECKIE BETUIMHBI: HA OCHOBE aHaIn3a




YCIIOBUA 3aaadd  3allMCbIBATb KpPAaTKO€ YCJIOBHUC, IIOACTABIIATH
(pI/ISI/I‘-ICCKI/Ie BCJIIMYHHEBI B (I)OpMy.]'IBI " IpOBOAUTDH paCIIéTLI, HaxoJUuThb
CIIPaBOYHEBIC NTAaHHEIC, HGO6XO}II/IMLIG AJIg peUICHUs 3aaa4, OUCHHUBATDH

PCATUCTUIHOCTD HOJ'IyLIeHHOI\/’I (pHSH‘-ICCKOﬁ BCJIIMYMHBI

paclio3HaBaTb HpOGJ’IeMH, KOTOpPBIC MOKHO pPCHIUTL IIpU ITOMOIOH

(1)I/I3I/I‘-I€CKI/IX METOOOB, B OIIMCAaHHHW HCCJIICAOBAaHHA  BBIJACIIATH

1.8 OpoBepsieMOe  TpennojioXeHue  (THImoTe3y),  pasnuyarb |
MHTEPIPETHPOBATH TIOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B
XO0/I€ OMBITA, JIeIaTh BEIBOABI 10 €r0 pe3ysibTaTaM
NPOBOANUTH OMBITHl MO HAOMIONEHHIO (DU3NYECKUX SBICHUN WIIH
L9 ¢u3nvyeckux  CBOMCTB  Tel:  (OPMYNIHMpOBaTh  MPOBEPSEMbIE

IpCAIIOJIO0KCHUS, CO6I/IpaTI> YCTAaHOBKY u3 IpCaIOKCHHOI'O

000pyI0BaHUS, 3aMKUCHIBATH XO/1 ONBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE MPAMBIC HU3MCPCHUSA C HCIOJIB30BAHUCM AHAJIOTOBBIX H
nu(poBbIX MPUOOPOB, 3aMMCHIBATh IMOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

NPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JPYrod C HCIOIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO MCCIIEOBaHUS, COOUpATh
YCTAHOBKY W BBIIIOJIHATh U3MEPEHUS, CIEAYsI IPEMIOKEHHOMY TUIAHY,
(buKCUpOBaTh pe3ysbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX Ta0IHIl U TpaduKOB, AeNIaTh BHIBOJIbI

110 pe3yJibTaTaM UCCICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKUX BEIHYUH, CIEays
MPEI0KEHHOW MHCTPYKLUUU: TIPU BBIMOJIHEHUH U3MEPEHUI codupaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY U BBIYMCIIATH 3HAYCHUE HCKOMOM

BECINYHNHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCTH TpH  pabore ¢

J1a00paTOPHBIM 000PYTI0BAHUEM

1.14

yKa3plBaTh HPUHLUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTb IIPUHLHUIBI JEUCTBUS M3YYEHHBIX
NpUOOPOB M TEXHUYECKUX YCTPOHCTB € IOMOIIBIO HMX OIUCAHMA,
UCTONB3ysd 3HAaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HE0OX0oauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TPUMEPaX)




MIPAKTUYECKOr0 MCIOIb30BaHUsl (PU3MUECKUX 3HAHUN B OBCEIHEBHOMN
KHU3HM U1 oOecriedeHusi O€30IacHOCTH Tpu  OOpallleHuu ¢
npruOopaMy U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 3/10pOBbs U

CO6JHO,[[€HI/I$I HOPM 35KOJIOTUYCCKOI'O IMTOBCACHUS B Oprma}omeﬁ cpeae

1.16

OCYHICCTBJIATDH OT60p HCTOYHHKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHeT B
COOTBCTCTBUM C 3aAaHHBIM TIIOMCKOBBIM 3aIllpoCcOM, Ha OCHOBC
HMECIOIIUXCS 3HAHUU U HYTéM CpaBHCHUA Pa3JIMYHbIX HCTOYHUKOB
BBIACIIATD HHq)OpMaHHIO, KOTOpas SABJIACTCA HpOTHBOpC‘IHBOﬁ U

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

HCIIOJIb30BAaTh npu BBIIIOJIHEHUH y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (U3HUECKOTrO0  COJCpKaHMA,
CIPaBOYHBIE MaTepualbl, pecypcbl cetd MHTepHeT, BIaneTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

13 OIHOM 3HAKOBOIl CUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(POpMaUUU (HU3NIECKOTO
COJIep’KaHus, B TOM YHCJIE MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax IMPOEKTOB WIM YYEOHBIX HCCIEIOBAaHUN, HpPU STOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHSATHUMHBIA ammapar Kypca

(U3MKH, COPOBOXKIATH BHICTYIUICHUE NIPE3CHTALIUCH

1.19

IIpU BBIITOJIHCHHUU y‘{e6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacisiTb
0053aHHOCTH B IpyHnr€ B COOTBETCTBUU C ITOCTABJICHHBIMU 3ala4aMi,
CJIICOUTH 3a BBIIIOJHCHHUCM IlJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATH
COOCTBEHHBINM BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BBICTPAWBATDH
KOMMYHHKATHUBHOC B3aI/IMO,ZleI‘/’ICTBI/IC, YUUThIBaA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJIbTAaThI 0CBOCHUA OCHOBHOM
06p330BaTeJ1bHOI7[ nporpaMmsbl OCHOBHOI'O o0mIero 06Pa30BaHI/IH

1.1

HCIIOJIB30BATh IIOHATHUA

1.2

pas3jimuaTtb ABJICHHA 110 OIMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

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




1.3

pacno3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUN B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PUINUECKUX SIBICHUN

1.4

ONUCHIBaTh H3yYEHHBIE CBOWMCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3WYECKHE BEIUYMHBI, TPU OINWCAHWM IPABHIHHO
TPakTOBaTb  (PU3MYECKHI  CMBICA  HCHOJBb3YEMbIX  BEJIHWYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEITMYWH, HAXOIUTH (hOPMYIIHI,
CBS3BIBAIOIME JIAHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)H31/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCpHU30BaATb CBOMCTBaA TCII, (1)I/IBI/ILICCKI/IC SIBJICHUS W IIPOLICCCHI,
HCIIOJIb3YysA HM3YYCHHBIC 3daKOHBI, IIPpU 3TOM [O4aBaTb CJIIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa W  3alluCbiBaThb C€ro MaTrcMaTu4dcCKOC

BBIPAYKEHUE

1.6

OG’bSICHSITI: (I)I/I3I/I‘ICCKI/IG HpOLIGCCLI n CBOfICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHTyallud MpPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘II/IHHO-CJIe,Z[CTBeHHBIe CBA3U, CTpOI/ITL O6’b§ICH€HI/Ie n3 1
— 2 JIOTMYECKUX IIAaroB ¢ MOMONIbI0 | — 2 HM3y4YeHHBIX CBOWMCTBA

(bu3nUecKux SBICHUM, (PU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

peuaTth pacuéTHble 3aAauud B 2 — 3 JNEHCTBHUS, UCIONb3YSl 3aKOHBI U
(hopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUYMHBI: HA OCHOBE aHaIn3a
YCIJIOBHS 33/1a4¥l 3alIUChIBAaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JNaHHBIX JJIs pelIeHHs 3aJayd, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HeoOXoauMBbIe ISl €€ pelIeHHs], MPOBOIUTh PAcYEThl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHWEe (U3UYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHbIMH

1.8

pacrio3HaBaTb HpOGJ’ICMH, KOTOPBIC MOXHO pCHIUTHL MpU IIOMOIIN
(1)I/I3I/I‘-I€CKI/IX MCTOHOB, UCIIOJIL3YS OIMMCAHUC UCCIICAOBAHNs, BBIACIIATH
IPOBEPACMOC IIPCAINOJIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTL IIOPAOAKA

MMPOBCACHUA UCCIICAOBAaHNs, ACJIaTh BIBOAbI

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznueckux  CBOMCTB  Tel:  (QOpPMYJIUpPOBaTh  MPOBEpsSEMBIC
MIPEAIOJIOKEHNS, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,I[OBaHI/I$I, OIIMCBhIBATh XO/J OIIbITa U (bOpMYJ'II/IpOBaTB BBIBOJBI




1.10

BBIIIOJIHATE IPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaT4YUKOB (bI/I3I/I‘leCKI/IX BCJIMYHMH, CPAaBHUBATL PC3YJIbTATLL

M3MEPECHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYHUHBI OT JpPYrOM C HCIONb30BAHUEM MPSAMBIX HW3MEPEHUIL:
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy, (UKcHpoBaTh
pe3yNbTaThl MOJIy4EHHON 3aBUCUMOCTU B BUJE TaOnMIl U TpaduKoOB,

ACJIaTh BbIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHU

1.12

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clenys IpEeNJIOKEHHOW MHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCINYHHBI

1.13

coOimogaTh TpaBuUia TEXHUKM Oe3omacHOocTH Tpu  pabore ¢

J1ab0paTOPHBIM 000PYTIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBax (U3MUECKUX SBICHUM UM HEOOXOAMMBIE

(bI/I3I/II-IeCKI/Ie 3aKOHOMCPHOCTHU

1.15

pacrio3HaBaTb IPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI IIo CXE€MaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX LIEIeil C IIOCIEOOBAaTENbHBIM U napalJICJIbHbBIM
COCAMHECHUEM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HaUYCHHUS

QJICMCHTOB JJICKTPUYCCKUX Heneum

1.16

NOPUBOIUTH TNpHUMEPbl (HAXOAWTh HHGMOPMALMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTIOIH30BAHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
KU3HM U1 obecriedeHuss 0Oe30macHOCTH Tpu  OOpalleHun ¢
npruOOpaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXpaHEHUS 3/10POBbs U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B Oprmammeﬁ cpeac

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE MMEIOLIUXCSA 3HAHUM U IyTEM CpPaBHEHMS
JIONOJTHUTENIbHBIX HMCTOYHUKOB BBIAEIATH HH(POPMALUIO, KOTOpas

SBIISICTCS TPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCMOJb30BaTh MPU  BBHINOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-

MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJEep)KaHHUs, CIPAaBOUYHbBIE




Marepuaibl, pecypcbl cethu HMHTepHeT; BiaAeTh NOpUEMaAMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus MHGOpPMALIUKA U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHMSI,
000011ast MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB (PHU3NYECKOTO
COJICp’KaHUsl, B TOM 4YHUCIIC NYOIMYHO TMPEICTABIATh PE3yJIBTATHI
MPOCKTHON WJIM HCCIAEAOBATCIIBCKON JIEATEIIbHOCTH, TIPH O3TOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHSATHUWHBIA amnmapar Kypca

(I)I/ISI/IKI/I, COIMPOBOKAATh BBICTYIIJICHUC HPCSCHTaI_IHeﬁ

1.20

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
IIPOLIECCOB PacCHpelesTh 0053aHHOCTH B I'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU  3aJa4aMH, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
NEHCTBHUI U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTb TPYIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasinyaTth ABJICHUA IO OMNHMCAHHWIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘-I€CKOG SAIBJICHUC

1.3

pacro3HaBaTh TNPOSIBIIEHHE H3YYCHHbIX (U3MUECKUX SBJICHUH B
OKpYy’KarollleM MHUpE, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM INEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B y4yeOHYIO, BBIIEIATh

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUIN

1.4

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PHU3MUECKUE SBICHUS,
UCHoNb3ysd (u3NYecKHe BEIUYMHBI, IPU ONUCAHUM MPABUIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  MCHOJb3YEMBIX  BEJIMYUH,
0003HaYEeHMS U eUHUIIBI (PU3NYECKUX BEIUUMH, HAXOIUTHh (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (DU3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH,  CTPOMTb  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMIUH




1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS M TPOIECCHI,
WCNOJIb3ySl H3YUYEHHBIE 3aKOHBI, IPU 3TOM JaBaTbh CJIOBECHYIO
(hopMyITHUpPOBKY 3aKOHa MW  3alHCHhIBATh €TI0  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECChl U CBOICTBA TeN, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IaroB C MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(1)H31/I‘ICCKI/IX HBHGHHﬁ, (bPISI/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemate pacu€THble 3afaud (OmMMparoulecss Ha cuctemy u3z 2 — 3
YpaBHEHHI), HWCHOJB3ysd 3aKOHBI W  (OPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckue BENUWYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 3aJaud
3alHUChIBaTh KpPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOLIME WU
M30BITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOAUTH PAcU€Thl M OLEHUBATh PEATUCTUYHOCTH

IIOJIYUYCHHOT'O 3HAaUYCHUA (bHBH‘*IGCKOfI BCJINYHHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPHU MOMOIIU
(U3NYECKUX METOJMIOB, UCIIONB3YS OMUCAHUE WCCIECIOBAHUS, BBIICISATH
MIPOBEpSEMOE TMPEATNOJIOKEHNE, OLICHUBATh MPABUIBHOCTh IOPSIKA
MPOBEJCHUS] UCCIICJIOBAHUSA, JI€JIaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOIEHHUH U OTIBITOB

1.9

MPOBOJNTH OIBITHI 10 HAOMIOACHUIO (U3WUCCKHUX SIBIICHUH WU
(U3MYECKUX CBOWCTB TEJ: CAMOCTOSATENHHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 000pYyIOBaHMsSI, OMHCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, (GOPMYIUPOBATH BBIBObI

1.10

NPOBOANTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHHid,
OIIpEEIsisl CpeJHee 3HAueHHe HU3MepsieMO BennduHbl ((POKycHOe
paccTosiHue coOuparolel JHH3bI), 00O0CHOBBIBATH BHIOOP crocoda

n3MepeHus (U3MepUTEIbHOro mpudopa)

1.11

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCHMOCTEH (PU3MUYECKMX BEITUYUH C
UCIOJIb30BAHUEM NPSAMBIX HW3MEPEHUH: IUIAHUPOBaTh HCCIIEI0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJIbTaThl
MOJyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

Fpa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IIpOBOOUTD KOCBCHHBIC HU3MCPCHUMA (I)I/ISI/I‘-IGCKI/IX BCIINYHH:




IUTAHUPOBATh U3MEPEHUs], COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE U3MEPEHHs, CIEeAys IPEIIOKEHHOW HWHCTPYKLUH,
BBIYUCIISITh 3HAYEHHWE BEJIIMYMHBI W AHAJU3UPOBATH IIOJTYYEHHBIE

PE3YJIbTATHI C y‘léTOM 3aJlaHHOM NOrpeIIHOCTHU I/I3MepeHHﬁ

1.13

CO6JHOI[8.TB npaBujia TCXHHUKH 0e30IacHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTtb OCHOBHBIE NPHU3HAKK HM3YYCHHBIX (U3UUECKUX MOJIENIEH:
MaTepHalibHas TOYKa, abCOIIOTHO TBEPOE TEJIO, TOUEUHBIH UCTOUHHUK
CBETa, JIy4, TOHKAs JIMH34, IJIAHETapHas MOJENb aToMa, HyKJIOHHAs

MOACJIb aTOMHOTIO sApa

1.15

XapaKTepu30BaTh MPUHLUIBI JOEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOMl HAa WX OINHUCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBax (U3MUECKHX SBICHUM U HEOOXOAUMBIE

(bI/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX prudopoB "
TEXHOJIOTHYECKUX TPOLIECCOB IPH PEHICHUH Y4eOHO-TIPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI Ul TOCTPOCHUS U300paKeHHUH B TIOCKOM

3epKaie ¥ cobuparomieil TuH3e

1.17

IPUBOAUTH TNpHUMEphl (HAXOAUTh HMHPOPMALMIO O MpuUMepax)
MPaKTUYECKOr0 MCITOIb30BaHMsl (PU3MUECKUX 3HAHUN B TOBCEIHEBHOMN
KHU3HM Ui oOecriedeHuss 0Oe30macHOCTH Tpu  OOpalleHun ¢
puOoOpaMy U TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHUS 3/10pOBbs U

CO6JHO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOI'O IMOBCACHUS B OKp}/)KaIOH_Ieﬁ cpeae

1.18

OCYHIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETH
WNuTepHeT, caMOCTOSTENIEHO —(OPMYJIUPYS TOWCKOBBIM  3ampoc,
HaxoOJWUTh TYTH  ONPENENEHUS  JOCTOBEPHOCTH  IOJYYEHHOM
vH(pOpMalMd Ha OCHOBE MMEIOUIUXCS 3HAHUN U JIOTIOJHHUTEIIbHBIX

HCTOYHHKOB

1.19

UCIOJb30BaTh NPU BBINOJIHEHUM Y4eOHBIX 3aJaHUil  HaydHO-
MOMYJIIPHYIO JINTEPATypy (PU3MYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypcsl cetu MHTepHeT; Buaaers  NpuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OJHON

3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

co3aaBaThb COOCTBEHHBIC IHUChbMEHHEIE U YCTHBIC COO6H.[€HI/I$I Ha




OCHOBE HMH(pOpPMAlUU M3 HECKOJbKUX HCTOYHHMKOB (PU3UUECKOrO
coJiepKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HIIU
HCCIEN0BATEIbCKOM  JEATEIBbHOCTH, IPHU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN alapaT u3y4acMoro pasaena
(UMK U CONPOBOXKJATh BBICTYIJICHHUE IPE3CHTalMEed C y4ETOM

0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DHU3MUECKUX
MIPOLIECCOB pacHpesesTh 00S3aHHOCTU B T'PYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
NEHCTBUI M KOPPEKTHPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJaJ B JEATEIIBHOCTh TPYIIbl, BBICTPAUBaTh KOMMYHUKATUBHOE

B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTD pa3pemaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3iena

Kon

JEMCECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TTIO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

®uzuka — Hayka O mnOpupoje. SABIeHUS TPUPOABI.
dusnueckue SABJICHUA: MCXaHHNYCCKHUCEC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BeMUYUHBL.  M3MepeHue  puanyecKux
BenuunH.  Ousnyeckue  npubopsl.  [lorpemHocTsh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €TMHUIL

1.3

EctecTBeHHOHay4YHBI METOJ| MO3HAaHUS: HaOIIOJCHUE,
[IOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUIKCHHE THIIOTE3,
OKCIEPUMEHT 10 [MPOBEpPKE THUIOTE3, OOBSICHEHHE

Ha6JHO,Z[aeMOF O SABJICHUSA

1.4

Onucanne PU3NYECKHUX SBJICHUHA C TOMOIIBIO MOJIeIeH

1.5

[TpakTiueckue paboTHI:

#HiHtPar#HH#113MepeHne pacCTOsIHUM.
#H##Par###lI3mepenne 00bEMa >KUAKOCTH M TBEPAOTO
Tena.

#H##Par###OnpenesneHnue pa3MepoB MajbIX Tell.
##tPar#HH#l13mMepeHnne  TemmnepaTypel P [TOMOIIA

KUIAKOCTHOT'O TCPMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIECTBA

2.1

#H##Par###CTpoeHne BemecTBa: aTOMbl M MOJIEKYJIBI, UX
pazMepbl.  OMBITBI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUEC BCUICCTBA

2.2

#i#Par###t ]| Biokenne  wactuir  BemectBa.  CBS3b
CKOPOCTH  JABW)KEHHS  YaCTUI[ C  TeMIEepaTypoil.

BbpoyHnoBckoe nBuxenue, mudpdysus

23

B3aHMOHCﬁCTBH€ JaCTHll BCIICCTBA: NPUTAIKCHUC U

OTTaJIKMBAaHHUC

24

#H##Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOEHUE




ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEI.
B3aumocBa3p MEXIy CBOMCTBAaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOIBI

2.6

[MpakTHyeckue paboOTHI:

##HtPar#H###0O1eHKa 1uaMeTpa aToMa METOAOM pPsiioB (C
HCIob30BaHueM (pororpaduii).

#HH#HPar###OnpITel 1o HAOMIONEHWIO  TETUIOBOTO
pacIIMpeHusi ra3oB.

HHHPar###OnpITel 0 0OHApY)KEHUIO JCWCTBUS CHII

MOJICKYJIAPHOTO IIPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe IIBUKEHHUE. PaBHOMepHOE 51
HEpPaBHOMEPHOE JIBUKECHHE
#i#HPar#H#CKopoCTb. Cpennsist CKOPOCTh npu

3.2 HEPaBHOMEPHOM JBWKEHUU. Pacyér myTu W BpeMeHH
JIBUKEHUSI
SBnenne uHepuuu. 3akoH MHepuMH. B3ammoneiictBue

33 TeJ KaK MPUYMHA U3MEHEHHs CKOPOCTH JBHKECHHS TeJl.
Macca kak Mepa HHEPTHOCTH Teja

14 #H#HPar### notHoCTs, BemecTBa. CBSA3b INUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00BbEMA BEILIECTBA

3.5 Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TN

36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOLIBIO TUHAMOMETpA

37 ##H#ParfH#H#IBnenne Tarorenus u cwna TsokectH. Crna
TSKECTU Ha Jpyrux IaHerax. Bec tena. HeBecomocTs

13 Cuwia Tpenus. TpeHHE CKOJIBXKEHUS M TPEHUE IIOKOA.
TpeHue B IpUpoOAE U TEXHUKE

3.9 #H##Par###CnoxxeHue Cui, HaIpaBJICHHBIX IO OJHOU
npsiMoil. PaBHozelCTBy OIS CUIT

310 [TpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KECHUS




(mapuka B OKUAKOCTH, MOJCIHA  DIIEKTPUIECKOTO
aBToMoOmWIs U Tak jganee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIBKEHHUS OpycKka WIM IIapuka IIo
HaKJIOHHOM  IIocKoCcTH. OmpenelieHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) mpy>KHHBI OT
OPWIOKEHHON  cuibl. OMNbBITH, JIEMOHCTPUPYIOIINE
3aBHCHMOCTh CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teja U

XapakTepa COIIPUKACAIOIINXCSl IOBEPXHOCTEN

dusnyeckue ABICHUSA B npupoac: MpUMEPLI ABMIKCHUS C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KUBOW M HEXUBOW IPHUPOJE,
JIeCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETD, OIIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJI, XKUJKOCTEI U TA30B
il HaBnenune TBEpmoro tena. CmocoObl yMEHBIICHUS U
' YBEITUYCHUS JTABICHUS
42 JaBnenue raza. 3aBUCMMOCTH JIaBJICHUS Ta3a OT 00bEMa,
' TEeMIEPATypPhI
43 [lepenavya naBneHus TBEPABIMU TENAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUECKHE MAITUHBI
3aBUCUMOCTh  JABJICHHUS JKUJKOCTH OT TIIyOWHEI.
4.4 I'unpocratudeckuii mapagokc. CooOIIaronuecs CoCyabl.
['unpaBnuyeckre MEXaHU3MbI
Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuunHbl
45 CyIIECTBOBaHUSl BO3AYIIHOW 000m0ukn 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HaJ] YDPOBHEM MOPSI
16 U3mepenune armocdepnoro aasieHus. llpuGopel s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelictBue XKUAKOCTHM M ra3a Ha IMOIPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3ayxomnnaBanue
4.9 [TpakTrueckue pabOTHI:




HccrnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
o0b€Ma mTOTrpYyXKEHHONH B JKUIKOCTH YacTH Tena.
OrnpezesieHre BHITAIKUBAIOICH CHJIBI, ICUCTBYIOIICH Ha
TEJO0, IOTPY’KEHHOE B KUIKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIECH
Ha TeJI0O B JKHUJAKOCTH, OT Macchl Tejia. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIEH
CWJIBI, IEUCTBYIOIICH Ha TEJNO B KHIKOCTH, OT 00BEMa
MOTPYKEHHOW B MKHUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
JKUJTKOCTH. KoHnctpynpoBanue apeomerpa 15030

KOHCTPYUPOBaHHE  JIOAKM U ONpejaereHue  e€

Ipy30H01BEMHOCTH

Odusznueckue  SABJICHHUS B OPUPOJC:  BIIMSHUE
4.10 aTMoc(epHOTro TaBICHUS HA KUBOM OpraHu3M, TUTABAHHE

pBIO

TexHUUECKHE YCTPOWCTBA: COOOINAIOMIMECS COCYIbI,
A1l YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUNA Tpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, DOHEPTUA

5.1 Mexanunueckasi pabota
52 MexaHuyeckas MOIIHOCTh
53 [IpocThle MeXaHHW3MBI: pbl¥ar, OJOK, HaKJIOHHas
' IJI0CKOCTh. [IpaBuio paBHOBeCHS pbluara
54 [TpuMmeHeHne paBuiia PaBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBuio»  MexaHukd.  Koadourment
5.5 IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHmanbHast SHEPrUU TeNa, MOJHATOTO HaJ 3eMIEN
5.7 Kunerndeckas sHeprus
53 [Tonnas MexaHnudeckas SHEprusi. 3aKOH H3MEHEHHUS U
' COXPAHEHUS MEXaHUYECKON SHEPTUU
59 [IpakTuyeckue paboOTHI:

#H##Par###Onpenencaue padbOTHl CHIBI TPEHUS TIPH




PaBHOMEpPHOM JIBIDKEHMM Te€jla IO T'OpPU30HTAJIbHOMN
NOBepXHOCTU. MccnenoBanue ycCilOBHM pPaBHOBECHUs
ppruara. M3mepenne KII/J HaKiIOHHOM IUIOCKOCTH.

I/I3y‘ICHI/Ie 3daKOHa COXpPAaHCHUA MEXaHU4YECKOH OHCPIrun

dusznyeckue SABICHUS B opupoac: pblHaru B TCIIC

5.10
YyeJoBeKa
TexHuueckue YCTpOMCTBA: pblyar, MOJBWUXHBIA U
5.11 HETOABWXHBIM OJIOKH, HAKJIOHHAs TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COAEPKAHUS
pasnena 3JIeMEHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUH CTPOCHUs BemecTBa. Macca ©  pa3mepsl
. MOJieKyJl.  OmbIThl,  MOATBEP)KIAIOIIME  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopgenu  TBEpAOTrO, OJKHAKOTO W  Ta3000pa3HOTO
6.2 COCTOSIHMM BemiecTBa. Kpucramimdeckue u amopgHbIC
Tena
OObsicHEHHEe CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJOXEHUU MOJIEKYJISIPHOKHHETUYECKON
TEOPUH
6.4 CmaunBaHuE U KalWUISIPHBIE SIBJICHUS
6.5 TennoBoe paclmIMpeHne U cxKaTue
66 Temneparypa. CBsi3b TeMmmepaTtypsl €O CKOPOCTBIO
' TEIUIOBOT'O JIBUKEHHUS YaCTHI]
67 Buytpennss sueprus. CriocoObl U3BMEHEHHUsI BHYTPEHHEH
' SHEPTUH: TEIUIONEpe1aua U COBEPIICHUE PAOOThI
6.8 Buasl Temonepenaun: TEMIONPOBOJIHOCTh, KOHBEKIUS,
' M3JIy4eHUE




Kommyectso  TemoTel. VYaeiabHAasd  TEIUIOEMKOCTH

6.9
BEILECTBA
6.10 TemsmooOMeH U TemIOBO€ paBHOBECHE. Y paBHEHUE
' TEIUIOBOTO OanaHca
611 [InaBneHnue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VnenapHas TEIUIOTA IIABICHUS
[TapooOpazoBanue u  koHaeHcanusi.  Hcnapenue.
610 Kunenue. VYaenbHas  Ttemiota mapooOpa3oBaHUSI.
' 3aBUCHUMOCTh TEMIIEpATypbl KUMIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y 1eibHasl TEMI0Ta CTOPAHUs
[Mpunmuner  pabotel  TeruoBbix — Aurareneit  KILJ]
6.15 TEIJIOBOrO ABUTaTelis. TersioBble ABUTATENIM M 3alluTa
OKpYKaroIIEe Cpeabl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TEIIIOBBIX
6.16
rpoiieccax
[IpakTuueckue pabOTHI:
HHHPar###ONBITEI IO  OOHApY)KEHUIO JEHCTBUS  CHII
MOJICKYJISIPHOTO MPUTSKEHUS.
#H#HPar##H#ONBITBL MO0 BBIPAIIMBAHUIO  KPUCTAIIIIOB
MOBAapEHHOM COJIM WM caxapa.
HHHPar###0nbIiTel 10 HAONIOACHUIO  TEIIOBOTO
pacUIMpeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
617 ###Par###OnpeneneHue NaBleHUsS BO3ayXa B OayuioHe

HITIPUIIA.
HHHParfH##ONBITH, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJIEHUs BO3[yXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQKICHUSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCUMOCTH
JUIMHBl  CTOJIOMKA KHJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIIepaTyphbl.

###Par###Ha0monenue W3MEHEHUS BHYTPEHHEHN




SHEpPIUU Tela B pe3ysbTaTe TeIvIonepeaadyd U padoThI
BHEIIHUX CHIL

#H##HPar##llccnenoBanue SBJICHUS TEIUIOOOMEHA IpH
CMEIIMBAHUK XOJIOJIHOW U rOpSYEN BOJIBI.
###Par###Onpenenenue KOJIMYECTBA TETJIOTHI,
MOJIyYeHHOTO BOJIOM MpH TEMJI00OMEHE C HarpeTbhiM
METAJUTMYECKUM LUIUHAPOM.

#HHPar###Onpenenenue  yAeIbHOM  TEIIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanue npouecca HCnapeHus.
H#A#HParf##01peneIeHue  OTHOCUTEIBHOM  BJIAKHOCTHU
BO3/yXa.

###Par###Onpenenenne yAeNIbHOW TETUIOTHI TIIABICHUS

JIbA.

6.18

@dusnyeckue SBIEHHUA B MPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHME W KalWULSIpHbIE SBIEHUS B MPHUPOJE,
KpHUCTaJUIbl B ipupoze, usnydenue CoiHua, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHuE POCHI, TYMaHa,

HHEs, CHETa.

6.19

TexHnyeckue  ycTpoWcTBa:  KalWUIAPbL, INPUMEPHI
HCIIOJIb30BAaHUsl KPUCTAIJIOB, XUJIKOCTHBIH TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPEHHCTO CI'OPAHUS.

OJIEKTPUHECKUE U MATHUTHBIE ABJIEHW A

7.1 OnexTpusanus Tei. [[Ba poja 3JIEKTPUUECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX Ten. 3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsUKEHHBIX TE OT
BEJINYMHBI 3apsI/IOB U PACCTOSIHUS MEKAY TEIaMu)
Onexrpuueckoe nosue. Hanpsyk€HHOCTh 31EKTPUUECKOTO

7.3 nosst. IIpyHOUD Cyneprno3unuu JIEKTPUYECKUX IO0JIeH
(Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocurenn »snexkrpuyeckux 3apsaoB. DJIeMEHTapHbBIN




anekTpudeckuid 3apsaa. Ctpoenne aroma. [IpoBogHuku u

JUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DNEKTpUYECKU  TOK.  YCIOBHUS  CYIIECTBOBAHMS
' AIEKTPUUECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
JeticTBus AIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
KHUJKOCTSX U razax
. Onexrpuueckasd uenb. Cuia TOKa. OJIEKTPUUECKOE
' HaIpsHKEHUE
79 ConpotuBieHue MPOBOJIHUKA. VY nenbHoe
' COMPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma aJid yyacTka Henu
711 [locnenoBarenpHOE W MapajjieIbHOE  COEAMHEHHE
' MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyins — Jlenna
13 DNeKTpUYECKUe IENH W TMOTPEOMTENTH SICKTPHUSCKON
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
[ToctosHHbIE MarHuTHl. B3amMoaercTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOoe TONe 3eMJId U €ro
' 3HAYEHHE JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE 10JI€ 3JIEKTPUUECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DneKTpoABUIaTeIb MOCTOSIHHOIO TOKa. Mcnonb3oBaHue
' JJIEKTPOJIBUraTeIei B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
OneiTel  @apages.  SIBieHHe  3IEKTPOMArHUTHOMN
7.18
unaykuuu. [Ipasuo Jlenma
7.19 DIEeKTPOTeHEePaToP. CriocoOsr MOJTyYEHUS




BJIEKTPUYECKON SHEPIUMu. DONEeKTpOCTAaHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIUuun

7.20

[IpakTuueckue padboOTHI:

OnpIThl 10 HAOTIOACHUIO JEKTPU3ALUH TEJ HUHIyKIUEH
U TIPU CONPUKOCHOBEHHH.

HUccnenoBanue nAEMCTBHUS DJIEKTPUYECKOrO OIS  Ha
MPOBOJIHUKY U JUDJICKTPUKH.

COopka ® mIpoBepKa pabOTHl SJIEKTPUUYECKON IICTH
MIOCTOSIHHOT'O TOKa.

N3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaNpsKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYIIETO YEpe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAU TOTIEPEYHOT0 CEYEHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOXKEHUS HANpSOKEHUW TpuU
MIOCJIEIOBATEIIBHOM ~ COCAVHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CWIbl TOKa MpHU MapauieIbHOM
coequHeHNH  pe3uctopoB.  OmpexneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTop.
OnpeneneHue  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BBIIEIISIEMOM Ha pe3ucrtope. MccienoBanne 3aBUCHMOCTH
CWJIBl TOKA, UIYIIETO 4Yepe3 JIAMIOUYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MAarHuTHOTO B3aUMOJEHCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
ux oObeAMHEHMH U pasjaeneHuu. VccnegoBaHue
JEUCTBHUS 3JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM W MarHuWTa OT CHJIbI

TOKAa W HallpaBJleHHUd TOKa B Karymke. 3ydeHue




I[@flCTBI/ISI MAarouMTHOIO IOJII Ha IIPOBOJHHUK C TOKOM.

KoncTpyuposanue u U3y4YCHHE paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKHU. OneiTel 11O

HUCCIICAOBAHHUIO ABJICHUA 3J'I€KTp0MaFHI/ITHOI\/'I HHAYKIOWH:
HUCCICAOBAaHUC W3MEHEHUH 3HAaYeHHS u HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: AIEKTPUUECKUE
SBIEHUST B  arMmocdepe, DIIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJie 3eMIIH, JIPEeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JUISI )KU3HHU HA 3emile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOIN, aMIIepMETp,
BOJIETMETp, PEOCTAT, CUETUMK DIICKTPUUECKON DHEPTHUH,
AJIEKTPOOCBETUTENILHBIE ~ TPUOOPBI,  HArpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsl), ANEKTPUUECKUE
MPEJOXPAHUTEIH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, reHEpaTOop MOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kox anemenra IIpoBepsieMble 371€MEHTHI COAECPKAHUS
paszena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanudeckoe aBrKeHUe. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTENTLHOCTh MEXaHNYECKOTO IBUKEHUS
2 8.3 PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHNE
###Par###HepaBHOMepHOE MPSIMOJIMHEWHOE JBUKEHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb Tela IpH
HEPABHOMEPHOM JBUKEHUU
. YckopeHnue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

JBHXXCHUC




8.6

#H##Par###CBoOoquoe magenne. OneITe [ anmies

#HiHPar###PaBHOMEpHOE JIBIKEHHE [0 OKPYKHOCTH.

8.7 [lepriog m uactota oOpamienus. JIuHelHas U yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YyCKOpEHHE

8.8 [TepBerit 3akon HeroToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tpernii 3akoH HproTona

8.11 HH#HParf##] [puHIMI Cyneprno3niuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 #H#HPar##H#Cuiia  TpeHUs: cujla TPEHUS CKOJIbXKEHHUS,
' CHJIa TPEHUS MTOKOSI, IPYTUe BUJIbI TPEHUS

214 ##HPar###Cuia  TSDKECTU W 3aKOH  BCEMHUPHOIO
' TATOTEHUA. Y CKOPEHUE CBOOOAHOTO NMajieHUs

%15 JBmwxenne  mianer  Bokpyr  Comnuma.  Ilepas
' KocMu4eckasi ckopocTs. HeBecoMocTh U eperpysku

% 16 PaBHOBecue MaTtepHaabHON TOUKH. AOGCONIOTHO TBEPIOE
' TEJ0

817 ##Par###PaBHoBecue TBEPAOrO Tena C 3aKpEIIEHHOMN
. OCbl0 BpaleHus. MomeHT cubl. LleHnTp Tsokectn

8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnyibe cuisl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 #H#HPart##PeakTHBHOE IBUKCHUE

8.21 Mexanudeckas paboTa U MOITHOCTh

822 PabGora cun Tsbxkectu, ympyroctu, TpeHus. CBs3b
. SHEPruu 1 paboThl

823 [TorennuanbHass »HEpPrus Tena, MOJHATOTO  Haj
' MMOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHnnanbpHas SHEPrus CXKATON MPY>KUHbI

825 ###Par###Kunetnueckass ~ sHeprusi.  Teopema o
' KUHETHYECKON SHEPTUuu

8.26 HH#Par###3aKkoH COXpaHEHHSI MEXaHUYECKON YHEPTUHN

827 [IpakTuueckue padbOTHI:

OmnpeneneHue cperHel CKOPOCTU CKOJNBXKEHHsS Opycka




WIM JIBIKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenrue yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKIIOHHOM IMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka TUNOTE3Bl: €CIAM IPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJlbHOM CKOpPOCTHU IYyTH OTHOCATCS
KaK psIJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpPMalabHOro JasieHus. OmnpeneneHue
kodpduureHTa TpeHHus CcKonbxkeHus. OmnpeneneHue
KECTKOCTU TMpyKuHBL. OmnpezneneHue padOTHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JIBIDKEHHUM Tela IO
TOPU30HTAJILHOM MOBEepXHOCTH. OmpezeneHue padOThI
CWJIBI  YINpPYrocTM  Npu  HoabéMe  Ipyza ¢
UCIIOJIb30BAaHUEM  HEMOABMKHOIO M TOABHXKHOTO

OJIOKOB

dusnueckue SABICHUS B npupoac: IMpUIUBbI U OTJIUBLI,

8.28 nBukeHue IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
$20 TexHuueckne  yCTpPOWMCTBA:  CHHAOMETpP, JaTYUKHU

I0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKU

> KOJIeOaHMI: IEPHO/I, YaCTOTa, aMIUIUTY/1a
02 Maremarnueckuit u NIPYKUHHBIN MasITHUKHU.
' [IpeBpaieHne sHepruu npu KoiaedaTeTbHOM ABHKEHUN
93 3aryxawomue kojeOaHusa. BolHyXIeHHBIE KojeOaHus.
' Pe3onanc
Mexanudeckue BoJHbI. CBOMCTBA MEXaHUUYECKUX BOJIH.
94 [IpononbHble M monepeyHble BOIHBL. JlJIMHA BOJNHBI U
' CKOPOCTb €€ pacnpocTpaHeHusi. MexaHu4ecKrue BOIHBI B
TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa




9.6

Wn¢pa3Byk u yapTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuoja  KosebGaHui
MaTEeMaTHIECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuojna  KosnebGaHui
NpPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
MOJBEMIEHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
NPY>)KHHHOTO MasTHHUKAa OT Maccel rpysa. IIpoBepka
HE3aBHCUMOCTH nepuozaa KoJeOaHui rpys3a,
MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

9.8

dusnyecKue ABJICHUA B MPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIJICTPACEHUE, CEHCMHYECKHE BOJIHBI,

OyHaMHu, 3X0

9.9

TexHuueckne yCTpOMCTBA: 3XOJIOT, HCHOJb30BAHUE

YIIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHCKTpOMaFHI/ITHOG IIOJIC. aﬂeKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
10.2 [kana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mpupoga cera. CKOpPOCTh CBETa.
' BonHoBeIe cBolicTBa cBETa
10 [TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
@dusnueckue SBIEHUS B TPUPOAE: OHOJOTHUYECKOE
10.5 JieficTBUE BUJUMOTO, yIIBTPadUOIETOBOTO U
PEHTTC€HOBCKOTO M3ITyYeHHUI
10.6 Texnuueckne YCTpOWCTBA: UCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
" CBETOBBIE SABJIEHUA

11.1

queBa;I MOJCJIb CBCTA. Hcrounuku cBeTa




11.2

[IpssMonuHEHOE pacIpOCTPaHEHNE CBETA

11.3

OTtpaxenne cBera. [Imockoe 3epkasio. 3aKOH OTpaKEHUS

CBCTa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKoH MMpCIOMJICHHA  CBCTA.

H4 [TonmHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nydei B JIMH3E
116 OnTnueckas cucrema ¢oroamnmnapara, MUKPOCKOMA U
' TeJecKona
117 ['ma3 kak ontmueckass cuctema. bim3opykocTs u
. JaTbHO30PKOCTh
118 Pasnoxxenue Oenoro cBera B crektp. OnbiTel HproTOHA.
' CrnoxeHue CeKTpaIbHBIX IIBETOB. J(ucmepcus cBeTa
[IpakTuueckue padbOThI:
#HHPar###IccnienoBanne 3aBUCUMOCTH yria
OTPa)KEHUSI CBETOBOTO JIy4a OT yrjia MaJcHHUs.
###Par###l3yueHne  XapakTEPUCTHK  H300paKCHHS
MpeaMETa B TNIOCKOM 3€pKajie.
#H#HPar###ccnienoBanne 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jydya OT yIJla MaJieHus Ha
119 TpaHUIE «BO3IyX — CTEKIION.
' #iHPart# lonyuenne HM300paKEHUH C  MTOMOIIBIO
coOuparoriei JUH3BI.
##Part##Onpeneneaiue  (OKYCHOTO pAacCTOSHUS U
ONTUYECKOI CUITBI COOUPAIOIIEH JTUH3BI.
HH#Par###ONbITEL 10 pa3foKEeHUIO0 Oelloro cBeTa B
CHEKTD.
HHHPar###ONBITEl 10 BOCIPUATUIO I[BETa IPEAMETOB
IIpU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUITBTPHI
dusnyeckue siBiaeHUs B npupope: 3arMeHusa CoJiHIa U
11.10 JlyHbI, 1[BETA TEJ, ONTHUYECKUE SIBICHUS B aTtMocdepe

(uBeT HEeOa, pedpakmus, pagyra, MUPax)

11.11

TexHuueckne YCTpOWCTBA: OYKH, IIEPUCKOII,

(I)OTOE[HHapaT, OIITUYCCKHUEC CBCTOBOIbI

12

KBAHTOBBGIE ABJIEHUA




12.1

OmnbiTel Pe3zepdopna u manerapHas MoJienb aToMa.

Mopneins aroma bopa

HCHYCKaHI/Ie H IIOIJIOIICHHUE CBCTa aTOMOM. KBaHTHI.

122 JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHHs
14 Crpoenne aromHoro sapa. HykimonHas Monenb
’ aToMHOTO siapa. M30Tomnbl
125 PannoaktuBubeie mnpeBpaumienus. Ilepuon mnomypacnana
. aTOMHBIX S1EP
126 SnepHple peakuyu. 3aKOHbI COXpPaHEHMs 3aps0BOTO U
' MaccoOBOI'0 YHCE
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
0% Peakuuu cunresa u nenenus saep. ctounuku sHeprun
’ CounHriia 1 38631
12.9 Snepnas osHepretuka. JledcTBHME — paJMOaKTUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaGmronenne CIUIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUU YaCTHULIBI
110 TOPMO3HOMY IyTH (110 (poTOorpadusm).
W3mepenue paaroakTuBHOro poHa
dusznueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMHUYECKHE Tyuu,
12.11 paINOaKTUBHOE W3IIyUYCHUE MPUPOIHBIX MHUHEPAJIOB,
JNEUCTBUE DPAJUOAKTUBHBIX W3JIyYEHU! HA OpraHUu3M
YesioBeKa
191 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ JO03UMCETP, KaMEpa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odopaszosanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYyYHOM  KapTHHE  MHpa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUNA O 3aKOHOMEPHON CBS3H
U TI03HABa€MOCTH SBJICHMM TNPUPOJBI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3BOJIIOLUU
(Gu3NYeCKUX 3HAHWW W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE NMPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOCHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM MHPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX),
YMEHHE paziinyaTh SBJICHUS M0 OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(Tpu3HAKH)

Bnagenue ocHOBaMM MNOHSATHWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJI30BaHUE WX JIJIS pelIeHHs Y4eOHBIX 3a/1ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJNB3YS (PU3HUECKUEC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBWJI OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HUECKUX
SIBJICHUIA:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYHNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAThI C
Y4ETOM 3aJaHHOU MTOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  MCCIEAOBAHWE 10  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKUX BEJIWYMH B BHJE TaOIHIl U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, ENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3MuUecKMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJb aTOMHOTO si/ipa) M yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMeHune oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3yUYEeHHbIE CBOMCTBA (PU3NUYECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPAaTKOE YCJIOBHE 3a/lauH,
BEISIBIIATE  HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoO0X0/UMBIE Ui €€ pelIeHHUs, UCTIOIb30BaTh CIPABOYHbIC JAAHHBIE,
MPOBOJIUTH PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH ITOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEIIEHUH 3a7auu

VYmenue XapaKTCpHU30BaTbh IPUHIUIIbLI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLUECCOB IO UX OIMMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucCnonap30BaTh 3HaHMS O (U3NYECKUX SBICHUSIX B
MOBCETHEBHON KM3HM s oOecrieuyeHuss O€30MaCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ THpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COOJNIONEHUS HOPM
HKOJIOTUYECKOTO TOBEJICHHUS B OKpYXKAaloIIed cpene; MOHMMAaHUE
HEOO0XOUMOCTH IMPUMEHEHHs] JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHAaJIbHOI'O IMPUPOAO0IIOJIb30BaAHUS

11

OneIT TOWMCKa, TPeoOpa3oBaHUsT M TMPEJACTaBICHUS HH(DOpMAIH
(U3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MHGpOpMAMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONIOJIHUTENBHBIX ~ HMCTOYHUKOB;  YMEHHWE  MUCIOJB30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUi Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COJCPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYyI; YMEHUE
CO3/1aBaThb COOCTBEHHbIE IMMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAITUHU 13 HECKOIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe jBwkeHue. MarepuanpHas Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTD JIBUIKEHHS
PaBHOMepHOE M HepaBHOMEpHOE JBMkeHUEe. CpenHss ckopocTb. Dopmyna ajist
1.2 BBIYUCIICHUS CpellHel ckopocTh: v = S/t
PaBHOMepHOG HpﬂMOJII/IHGfIHoe JABMIKCHUC. 3aBUCHMOCTD KOOpAUHAThI TCJIa OT
BPEMEHH B CITy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOTO IBUKEHHUS:
13 x(1)=x, +ut
['padukn 3aBUCUMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOECKIUU
[epeMENICHUs, IIyTH, KOOPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPAMHATHI Tela OT BPEMEHHM B CIIy4a€ pPaBHOYCKOPEHHOTO
HpSIMOJIPIHefIHOFO JABMOKCHUA:
_ _ £
Se(f) =V, *f+ae* =
@opmyJbl U1 NPOEKLUUU NEPEMELIEHUS, MPOECKLIUU CKOPOCTH M INPOECKIUHU
YCKOPEHHUS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUH:
1.4 )= £+ L
: S,T()_U{lr' Ta.\"?‘
Q\'(I):UD.1'+(J.1' £
a. (f)=cast,
Uy, -y, =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH IS TMPOEKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, NPOEKIUU IEePEMEIIEHUsI, KOOPAUHATBI IPH PABHOYCKOPEHHOM
HpHMOHHHeﬁHOM ABHUKCHUHN
CBobonHoe manenue. PopmyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tela 10
15 BCPTUKAIA (}IBI/I)KGHI/IC TC€JIa BHU3 HWJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS,

IOPOEKLUH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tela 110




BEPTUKAIIN

1.6

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHUS Tella 10 OKPYXKHOCTH. HampapieHue
CKOpOCTH.

dopmyna IS BBIYUCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TEPHO
oOpareHus:

BT
e

T

L[eHTpOCTpeMI/ITCJ'IBHOC YCKOPCHHUC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOI'O

ycKopeHus. @opmyJia sl BBIYUCICHUS YCKOPEHUSA:

dopmyiia, cBI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaICHUS:

V==

T

1.7

Macca. IInoTHOCTE BellecTBa. (DOpMy.]'Ia JJIA BBIYUCIICHUSA IINIOTHOCTH

1.8

Cuia — BekTopHas ¢puzudeckas BennuuHa. CI0KeHne CUll

1.9

SIBnenue nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:
F=m-a

CoHarpaBieHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CUJIBI, ACHCTBYIOIIEH Ha

TCJIO0

1.11

Bzaumopeiictue Ten. Tpernit 3akon HeroToHa:

FE—H =i

152

1.12

TpCHI/Ie ITIOKOSA U TPECHUC CKOJIbKCHUS. d)opMyna AJId BBIYUCIICHUA MOIYJISI CHJIbL

TPCHUSA CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanus Tenma. Ymnpyrue u Heynpyrue nedopmanud. 3aKOH YHPYTou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMUPHOI'O TATOTCHUA:

My -MA
F:G.=—_‘"

I’
Cua TspKecTd. Y CKOpeHHe CBOOOTHOTO TTaICHMS.

dopmyia s BBIYMCICHUS CHITBI TSHKECTH BOIM3H nmoBepxHocTH 3emiu: F = mg.
JiBmxenue rianet Bokpyr Coinnua. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u nieperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUHHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysnbe cuisl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCJI:
D=mU +m, 0, =const

PeakTuBHOE JBMXEHUE

1.17

Mexannueckas pabota. @opmyna aisi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MOTCHIMAJIbHAs SHCPIrus. ®opMyJ1a JUIA BBIYUCJIICHU A

KUHETUYECKOMH OHCPIuu:

mu”
E‘{ = 2

Teopema o kuHeTHUECKOU dHeprun. Popmysia A1 BBIYUCIEHUS TOTCHIIMAIBHON




OHCPIUH TCJia, IOAHATOIO

Haxa 3eMIIEH:

Ep =mgh

Mexanuueckas OHCPIuUsi:

E:Ek+EP
L19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON JHEPTrUU B OTCYTCTBUE CWII TpeHus: £ = const.
[IpeBpamieHre MEXaHMUECKOW SHEPTUH NPY HAJTUYHMH CUJIBI TPEHHUS.
[IpocTble MEXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MomenT cunsi: M - FL
VYciioBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MoxBwxHbIM 1 HenoABWXKHBIN 010ku. KII1/I mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬂm
*‘4-.511‘11111-33313
[aBiienue TBEpIOTO TEIA.
®opmyia sl BBIYUCICHUS 1aBJIeHUs TBEPIOTO Tea:
-
P="&
191 JlaBnenue raza. ATMochepHoe JaBlieHHE.
' ['mppocratnueckoe 1aBjI€HUE BHYTPH KHJIKOCTH.
®opmyJia 1715 BBIYMCIEHUS JaBI€HNUS BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHUCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fam =PgV

Ycnopue maBanus Teia. [lnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC




1.24

Mexannueckue konebaHus. AMIUIMTYAa, NEPUON M dYacToTa KojeOaHUH.

dopmyia, CBSI3bIBAIOLIAs YACTOTY U NEPUO/ KOJIeOaHUI:

1.25

Marematuueckuid W TPYKUHHBIM MadaTHUKH. [IpeBpamieHue sHepruv m0pu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxaromI/Ie KoJIeOaHMsI. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHBL. HpO,[[OJ'IBHLIC " TOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh U BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'pDaHULE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.29

Ipakmuuyeckue pabomuol

H3mepenne cpenHell MUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OpYXKHUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa Koyie0aHWI MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEepHoAa
Kosie0aHUI NpPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 HA phIyar;
paboThl CHJIBI YHOPYrocTH NpH MOABEME Tpy3a C MOMOULIbIO HEMOJBMKHOTO
6J10Ka; pabOTHI CHIIbI YIIPYTOCTH HPU MOIBEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
610Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOM
YacTH TeNla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JaBJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXXUHE, OT CTENECHU
nedopmaluu MpyKUHBI, YCKOPEHUsT OpycKa OT yrila HakJIOHa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasSTHHKA OT JJIMHBI HUTH, NEpHOAA
KoJIe0aHU MPYXUHHOTO MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIICIOBAaHUE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOpPOCTSIMH B )KMBOHM M HEXHBOW NPUPOAE, AEHCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, TMPWIHMBBI W OTJIMBBI, JABWIXCHUC IIJIAHCT ConneyHon CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(i)epHOFO JAaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KHBOTHBIMH, 3EMJICTPACCHUC, ceficMHUUecKue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKU IIO0JIOKCHHUA, PACCTOAHUSA U
YCKOpPpCHUA, AUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYar, MOABIDKHBIN U

HCHOI[BI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6I)ITy,

11 cooOIIaroIuMecs: COoCcybl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BeniecTBa. Moaenu TBEPIOro, AKHUAKOrO U ra3000pa3HOro COCTOSHUI BEILECTBA.
Kpucrannnueckue u amop¢Hbie Tena

25 JBmwxkenne wyactuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temneparypoit. bpoynoBckoe aBmxenue, nuddysus

2.3 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS

2.4 TeroBoe pacuiipeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

6 Buytpennss sHeprus. PabGora u Teruionepenauya Kak CrocoObl H3MEHEHHS

' BHYTPEHHEHN HEPruu

2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanue wu oxnaxnenue ten. KomaumyecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHs] PHEPIMM B TEIIOBBIX MpOIeccax. YpaBHEHUE TEIIOBOTO
OanaHca:

2.9

0 +Q,+..=0
Hcnapenne u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs Bo3ayxa




[InaBnenne wu kpuctasmmsanus. I3MeHeHWe BHYTpPEHHEW JSHEpruu IIpU

IJIaBJICHUU U KpUCTAJIJIN3AallN. VY aenpHas TemioTa MIaBICHMS:

2.12 us
T om
BuyTpeHHss dHEprus cropanys TOIUIMBA. Y AeJIbHAS TEIUIOTa CrOPaHUs TOIUIMBA:
2.13 q=0/m
2.14 [punuuns! padots! Temnosbix aurareneii. KI1/[ rerioBoro asuraresns
IIpakmuueckue pabomoi
W3mepenue ynenbHON TENIOEMKOCTH METAUIMYECKOTO LWJIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJIJaHHOTO HAarpeTbhiM LMJIMHAPOM, IOCJE OMYyCKaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIEIbHOW TEIIOTHI
IiaBjieHuss Jipga. MccinenoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pas3IMYHBIX YCIIOBUSX; SIBJICHHS TEMJI00OMEHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiuei BOJbL; poIecca UCTIapEHUs
Qusuueckue A61eHUA 6 npupooe: TOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIUIBI B IpUpoae, muiinydenue CoslHLA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
517 KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TMUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onexktpuszanus Tei. J[Ba BUaa 3JeKTPpUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpskx€HHoCTh anekTpudeckoro mnons. IIpuHnun
' CYNEPIO3ULMH MIEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
3 Hocurenu »snexrtpudecknx 3apsaoB. JleHCTBHE JIIEKTPUYECKOro IO Ha
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosIHHBIN AneKTpUYeCKuil TOK. JlelcTBUsA 3iekTpruueckoro Toka. Cuia Toka.




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

DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBbHOE IJIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T — T AT :
3.9 [TapamiensHOE COeTMHEHNE MPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1+I;R=—.
 § Fa | Fa ?
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
3o OnbiT Opcrena. MarHuTHoe TMoJie MOPSIMOTO MPOBOJHUKA C TOKOM. JIMHHUM
MarHUTHOW MHIYKIIHH
313 MargutHoe 1oOJIE IIOCTOSHHOIO Mar"ura. B3anMoOIeHCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue s5ekTpoMarauTHOM nHayKIMu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
W3mepenue  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE

(pe3ucTopsl, JaMroyka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOTI'O HAIIPAKCHHA IMPU IOCICAOBATCIBHOM
COCAMHCHHUUN IIPOBOAHUKOB; IIpaBuWJia IJId CHJIBI SBJICKTPUYCCKOIO TOKa IIpU

napajuleIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 Npupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMid, Apeid MOI0CoB,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, pPEOCTart,
CUETYMK  DJIGKTPUYECKOM  HSHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeJbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEOXPAHUTENH, SJICKTPOMArHuT, OSJIEKTPOJBUTATENb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHBI. [1Ikana 35eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsmonnHeiHOE paclIpOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHMe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbl
Ilpakmuueckue pabomwl
##HtPar###l13mepeHrne ONTHYECKON CHIIbI coOuparomeld JUH3bI;, (OKYCHOTO
paccTosiHUs COOMpAIOIIEH JIMH3HI (IT0 CBOMCTBY pPaBeHCTBA pa3MEpOB IpeaAMETa U
n300paXkeHusl, KOTrJa MpeAMET PacIoyOKeH B JBOMHOM (oOKyce), MmoKazarems
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par### ccnenoBanne cBOMCTBA M300pa)KEHUsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomield JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHUS JBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja MHpPeJOMJICHUS CBETOBOIO Jiyya OT YIJIa MaJeHusl Ha
IPaHULE «BO3yX — CTEKIIO»
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHel, 1Bera Ten,
‘ ONITHYECKHUE SBJIEHUS B atmMocepe (1BeT Heba, pedpakuus, paayra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TepUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiTel Pesepdopaa o paccessHuto anbda-gactuu. [lnanerapuas moaens atoma

4.3 CocraB atroMHOTO sigpa. M3oTormb!

4.4 [Tepuoa nmonypacmnajga aTOMHBIX siA€p

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBI pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3IIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paJlMOaKTHUBHBIX U3TYYCHUN Ha OPraHu3M YeJOBEKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIAUBHUYaJIbHbBIN T03UMETpP, Kamepa

BI/IHBCOHa, AACpHad SOHEPreTuKa




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka: 7-i knacce: 0a30BbIN YPOBEHB: YUEOHHK; 3-€ U3/IaHMUE,
nepepaboranHoe [epoimkun .M., iBanoB A.W. AkuimonepHoe 00111eCTBO
«M3narenbctBo «IIpocBemienne»

» dusuka: 8- knacc: 0a30BBIN YPOBEHb: YUEOHUK; 3-€ U3/IaHKE,
nepepadotanHoe [lepeimkun .M., UBanos A.M. AkiimoHepHoe 0OIIECTBO
«M3marennctBo «lIpocBenienne

» Gusuka: 9-i1 knacc: 0a30BbIM YPOBEHb: YUEOHHUK; 3-€ U3/IaHKE,
nepepaborannoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AxkumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

M. H. bopoaun  ®U3UKA VYMK 1151 0CHOBHOM HIKOJIBI

7—9 knmaccel  Meroanueckoe rnocooue

IUISl YUUTEIIS
MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

http://experiment.edu.ru Poccuiickuii 061eo0pa3oBaTeIbHbIN TOPTAI

http://school-collection.edu.ru Enunast komnexius nudpoBbIX

00pa30BaTeIbHBIX PECYPCOB
http://www.fizika.ru Caift n1s npenogaBateneil Gu3NKy, y4auxcs U ux

poauTenen
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