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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMMma 1o (pusnke Ha ypoBHE OCHOBHOT'O 00IEero o0pa3oBaHUsl COCTaBJIEHA
Ha OCHOBE MOJIO)KEHUM U TpeOOBaHUMN K pe3yJibTaTaM OCBOCHUS Ha 0a30BOM
YPOBHE OCHOBHOM 00pa30BaTeIbHOMN MPOrpamMMBel, peicTaBieHHbIX B DI'OC
00O, a takxe ¢ yuétoM (enepaibHOil padouei mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera «®dusmuka». B cBsi3u ¢ teM, 4To
FMMHa3usl peajiu3yeT IIPaBOCJIABHBIM KOMIIOHEHT, YPOKH MaTeMaTUKHU
BKJIIOUAIOT peauruo3ubii kKomnoHeHT. CorimacHo @I'OC OO0, ®OIT OO0,
cTaHJapTa MPaBOCIABHOIO KOMIIOHEHTAa HAYaJIbHOTO OOIIETr0, OCHOBHOI'O
oOImiero, cpeaHero oOIero ooOpa3oBaHUs, YTBEPKICHHOTO pEIICHUEM
Ceamennoro Cunona Pycckou [IpaBocnasuou LlepkBu ot 27.07.2011 roxa
paboyas mporpamMma BOCIHMTAaHHUS COJEPKUT MOIYJb
«YpouHas IeSITeNbHOCTh» M IpearojaraetT 0o0ObeAUHEHUE COIAEpPKAHUS
00y4eHHsI U BOCIIMTAHUS B LIEJIOCTHBINM 0Opa30oBaTEIbHBIN ITPOIIECC.

Ha ypokax craButrcs 1ejib (QOpMHUpPOBaHUSI Yy OOYyYarOIIUXCs
TPaAUIIMOHHO-IYXOBHO-HPABCTBEHHBIX POCCUNCKHUX IIEHHOCTEH.

dopMuUpoBaHUSI OCHOB TPABOCIABHOU KYJIBTYphl B Kypce IIpeIMeTa
3aKJIF0UaeTcss B CO3JIaHMHM  OOpa3oBaTeJIbHOTO  NPOCTPAHCTBA,
CIIOCOOCTBYIOIIIETO  (POPMHUPOBAHUIO Yy  ydYalIuXCs  [EJIOCTHOTO
MHPOBO33PEHHUSI W YCTOMYHUBOM CHCTEMBI OYXOBHBIX LEHHOCTEU
OpaBOCJIaBUsl; MaKCUMaJIbBHOMY PaCKpPbITUIO HWHTEIJIEKTYaJIbHOTO,
TBOPYECKOTO TMOTEHIMaJa Yy4alllerocsi, CIOCOOHOTo B JajbHEHIIeM
OLICHUTH AYXOBHBIN CMBICJI OOIIIECTBEHHBIX U KYJIbTYPHBIX SIBICHUU.

Copmepxanue mnporpamMmbl 1O  (QU3MKE HampaeieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS M OpPTaHU3aIlUI0 W3YYCHUs
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3mke y4HUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0y4eHHUs, a TaKKe
MEXMPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma mo gu3uke ycTaHaBIMBAET pacnpeneiieHne yieOHOro Marepuaia
1o rogam oOydeHus (IO Kjaccam), mpejjiaraeT MPUMEPHYIO MOCIeq0BaTeIbHOCTh
M3Y4YEHHS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUSl MPEIMETHOTO COJEpKAaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaronuXxcsl.



[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPa3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
H3y4yaeMbIX XUMHEH, OUOJI0THEH, acTpoHOMUEH U Pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEJOCTaBISIET Haubosee siCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTO METO/a MO3HAHUs, TO €CTh Croco0a MOJydeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 TIaBHBIX 3a/1ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJaronuxcs.

WN3yuenne ¢u3uku Ha 0a30BOM ypOBHE INPEAINOiaraeT OBJIAJEHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €ECTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e HAYYHO OOBSACHSTH SIBJICHUS;

e OIICHUBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE W HUCIOJb30BaTh  HAy4dHbIC
JTIOKA3aTeIbCTBA IS ITOJyYEHUS BBIBOJOB.

lenmu wu3yueHuss (U3MKH HA YPOBHE OCHOBHOTO OOIIETr0o 00pa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBaHus ydeOHoro mpeamera «Duszuka» B
oOpa3zoBarenbHbIX oOpraHu3auusx Poccuiickoii ®enepanuu, peagu3yroUUx
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MNPOrPAMMBbI, YTBEPXKIEHHON pEUICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne [1K4BH).

ey nsyyeHus GpU3NKH:

Bocnuranue TMYHOCTH MPAaBOCIABHOIO XpUCTHAHMHA — BEPHOTO Yaaa Pycckon
[IpaBocnaBHOM LlepkBU Uepe3 MpeaMEThl €CTECTBEHHO-HAYYHOTO LIMKJIA:

* MOJy4YeHUU 00yyarmmxcs o0pa30BaHUs B COOTBETCTBUH C
00pa3oBaTeNbHBIMU CTaHIAPTAMHU.

* (opmupoBanue y 00yJaronuxcs 1eJIOCTHOTO MUPOBO33PEHUS U
YCTOMYMBOM CUCTEMBI JyXOBHBIX LIEHHOCTEH, @ TAKKE MPAKTUUECKUX
3HaHUU, KOTOPBIC MO3BOJISAT BBHITYCKHUKAM TMMHA3UH PEAIM30BbIBATH
3aJI0’)KeHHbIe TBOPIIOM CITIOCOOHOCTH U TaJaHThI HOBOM COLMAJIBHON U
SKOHOMHWYECKOU CPEE;

+  pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUS U OPMUPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIHUM SIBIICHUSIM;

 (hopmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KAK pe3yJIbTaTa U3yueHHsI OCHOB
CTpPOSHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;



- (opMUpOBaHHE MPEACTABICHHUMN O PO (DU3UKHU AJISL Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

«  pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oymymieit
Mpo(eCCHOHATTEHOM NEeSITEIbHOCTH, CBI3aHHOMN C (PU3UKOMN, TIOJITOTOBKA K
nanbHeieMy o0y4eHH!IO B 3TOM HalpaBJICHUU.

JIaHHBIN KypC pelIaeT OnpeaciICHHbIEC 3aa4UM:

* popmupoBaHue y 0OydarOIIUXCsl HPABCTBEHHO - PEIMTHO3HOTO TO3HAHMS
OKpY>KaIOILEr0 MUpAa;

* popMupoBaHME y THMHA3UCTOB KAuye€CTBEHHOTO YypPOBHS  3HAHUU,
HEOOXOJUMOro Il COBPEMEHHOM JKM3HM, U BBICOKOTO YPOBHS OOIIeH
KYJIBTYPBI;

* popMHpOBaHHWE TOTOBHOCTHM K C€aMOOOpa30BaHHWIO M CAMOPA3BUTHIO Ha
OCHOBE CaMOOIIEHKU COOCTBEHHOMU AESITEIbHOCTH;

* IOATrOTOBKA 00YYArOMIMUXCS K MPOJIOJKEHUIO 00pa30BaHus, K CO3HATEIILHOMY
BbIOOpPY Ipodeccuu, K TBOPUECKOMY TPYY B pa3IMUHbIX chepax HaydyHOU
Y IPAKTUYECKOM IESITEbHOCTH;

* IOJIFOTOBKA TMMHA3UCTOB K YCJIOBHSIM >KM3HU B IPaXKJIaHCKOM OOIIIECTBE;

* BOOPY)KEHHE YYaIUXCS NPAKTUYECKUMU YMEHHSIMHM U HaBBIKAMH, KOTOPBIE
OHM MOIJIM Obl MCIOJIb30BaTh B MOBCEAHEBHBIX JKU3HEHHBIX CUTYAILMSIX:
PEMOHT MOMEIIEHUM, CTpOMKa (pacyeT MaTepuasIoB AJisl MOKJIEHKH 000€B,
3aCTWJIKH JIMHOJIEYMA U T.JI.);

* BOCIIMTaHUE YBAXKCHMSI K PEJIMTHO3HBIM KYJIBTypaM, IMOBBILIEHUE UHTEPECA K
U3y4aeMoMy MpEAMETY;

e TMpuOOpeTEeHHWE 3HAHUK O JUCKPETHOM CTPOCHHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TMpUOOpPETEHNE YMEHHI OMUCHIBATH U OOBICHATH (PU3MUECKHUE SIBJICHUS C
MCIIOJIb30BAHUEM TOJIYYCHHBIX 3HAHUN;

e OCBOGHME METOJOB pEUIEHUS MNPOCTEHIIMX pacy€THBIX 3a1ad ¢
UCITOJIb30BAaHUEM duznyeckux MOJIEJIEN, TBOPUYECKHUX 17§
IPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUU HAONIOAATH MPUPOJHBIE SBICHUS U BBITOJHSITH OMBITHI,
nabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIICIOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

e OCBOEHHE TIPUEMOB pabOTHI ¢ MHPpOpPMAIUEH (PUINIECKOTO COIEpKAHUS,
BKJItOUasi THPOPMALIMIO O COBPEMEHHBIX JOCTH)KEHUAX (U3UKH, aHAIIU3 U
KPUTHYECKOE OLIEHUBaHNE UH(POpMALUHY;



e 3HAKOMCTBO CO cdepamu MPOoPECCUOHAIBHON NEeITeTbHOCTH, CBSI3aHHBIMU

c (GU3MKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUSIX (PU3UUECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOT'O OOIIETO

obOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B He/IeN0), B 8

kiacce — 68 gacoB (2 gaca B Henenio), B 9 kimacce — 102 vaca (3 yaca B Hezelmo).

[Ipeanaraemeiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBINA XapaKkTep, YUUTENb JIEJTaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOy4Jarommxcs, CHUCKa AKCIEPUMEHTAIbHBIX 3alaHU, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT'0 3K3aMeHa 10 (U3UKe.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®u3nka u €€ poJib B IO3HAHHH OKPYKAKOILET0 MUPA.

®uszuka — Hayka O mnpupoxe. fABneHus npuponbl. OU3UYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbL. W3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METO]] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAyYHOTIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUeCcKuX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Jemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U NMPOLEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnwie padbomot u onvimol.
1. OmnpeneneHue LEHbI JeJIEHUS Kbl U3MEPUTENILHOTO MpHoopa.
2. H3MmepeHue pacCTOSHUN.
3. Usmepenue o0bEMa KUJIKOCTH U TBEPIOTO TeENa.
4. OrnpeneneHue pa3MepoB MaJIbIX TEIN.
5. M3mepenue Ttemmeparypbl IpU MOMOIIM >KHUAKOCTHOIO TEPMOMETPA H
JaTYAKa TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH ITOJIETA
IapyKa, MyIIeHHOr0 TOPU30HTANIbHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

Pasnen 2. [lepBoHayaibHbIE CBEJIEHUS O CTPOEHHUH BellecTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmnbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkeHne dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YACTHL C
temnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(kpuctammyecknx) Teil. B3anMoCBsI3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JBUXKCHUS.



2. Habmonenue nuddysun.
3. Habmiogenune  siBneHuil,  OOBACHSAIONMXCA  NPUTSDKEHUEM WU
OTTAJIKUBAaHUEM YACTHII BEIIECTRA.

Jlabopamopnsie pabomot u onvimel.

1. Ouenka JuamMeTpa aToMa METOJAOM DPsIoB  (C  MCIOJIb30BAHUEM

dboTorpadmuii).
2. OmbITHI IO HAOIOJEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHUSI.
Pasznen 3. /IBH:KeHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM ABMXKEHHH. Pacu€r mytu u
BPEMEHU JIBUKCHUSL.
SBrnenue wHeprMu. 3aKOH MHEpUHMHU. B3anMoAeCcTBUE TeNn Kak MpPUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUS Tell. Macca Kak Mepa HHEPTHOCTH Telia.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BeleCTBa.
Cuiia Kak xapakTepUCTHKa B3auMoJeHcTBUs Ten. Cuia ynpyroctd UM 3aKOoH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crioxkenune
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cui. Cuna TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHme MeXaHUYECKOTO ABUKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaOmronenue siBeHUs: HHEPIUU.
4. HaOmroeHre n3MEHEeHHS CKOPOCTH MPH B3aUMOEHCTBUM TEJ.
5. CpaBHEHHE MACC MO B3aUMOJECHCTBHUIO TEIL.
6. CnoxkeHue cujl, HanpaBJIEHHBIX 110 OJHOW MPSMOIA.
Jlabopamopnwie pabomot u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IlIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmnpezeneHue CpeHE CKOPOCTU CKOJIBKEHMsI OpycKa WM IapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh paCTsHKEHUS (nedhopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJBXKEHHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznen 4. /laByienne TBEPABIX TeJl, (KHAKOCTEH M ra3oB.



Hasnenue. CriocoObl yMEHBIUICHHS U YBEJIHMUEHU AaBiieHus. JaBneHue rasa.
3aBUCUMOCTh JaBlieHUs raza or oOb&Ma, TemrepaTyphl. llepemaua naBieHus
TBEPIBIMU TEJIAMH, KUJIKOCTAMHU M Ta3zaMu. 3akoH [lackans. ITHeBmartuueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTU OT TIyOWHBI. [ MapocraTuyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS
Bo3ymrHONW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue aTrmocdepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTro AaBJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JleficTBUE XKUAKOCTH UM ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpauuu.
3aBUCHUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenaya gaBiaeHUS KUJIKOCTBIO U TA30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTu
Tea U INIOTHOCTU KUIKOCTH.

A A

™~

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJIKOCTH.
8. YCJOBHE IJIaBaHMs TEJ: TUIABAHUE WU MTOTPYKEHHE TEJ B 3aBUCUMOCTHU
OT COOTHOUIEHHSI TVIOTHOCTEN TEJIa U )KUIKOCTH.
Jlabopamopnsie pabomot u onvimel.
1. HccnenpoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHON B
AKHUJKOCTh YaCTH TeJIa.
2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTbD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MAacChI Tea.
4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHh BBITAJKUBAIONICH  CHIIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOMN B KHUIKOCTh
YacTH Teja U OT IJIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.
Pa3znen 5. PaboTa 1 MOIIHOCTB. JHEPrusi.
Mexanudeckas padota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKoCTh. [IpaBuiio
paBHOBecusi peiuara. l[IpuMeHeHHMe TMpaBuiia pPaBHOBECUS pblyara K OJIOKY.



«3onoroe nmpaBuio» mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI
B OBITY U TEXHHUKE.

Mexannueckass oHeprusa. KuHernueckas HW TNOTEHIMANIbHAs DJHEPIUS.
[IpeBpalieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Omnpenenenve pabOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU30HTAIIBHON IOBEPXHOCTH.

2. HccnenoBanue yciioBUi paBHOBECHUS pblyara.

3. Hzmepenue KIIJI HAKITOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpaHEHMS MEXAHUYECKOU YHEPIUU.

8 KJIACC

Pa3nesn 6. TensioBble siBIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEW HHEPruu:
TerIonepeaaya u coBepiieHre padoTel. Buabl Termionepenayu: TemaIonpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuyectBo TemioTel. YenabHas TEMJIOEMKOCTh BEIIECTBA. 1eMIo00OMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHME TeIIoBOro OanaHca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JTABJICHHUSL.

BrnaxnocTh Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHas TEII0Ta CTOPAHHUS.

[Tpuntuner paboter TeruioBbix aurateneid KIIJ[ termmoBoro maBurarerns.
TeruioBple IBUTaTEN U 3aUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpPaHEHHUs U MPEBPALLEHUS YHEPTUU B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmioneHne 6poyHOBCKOTO IBUKECHHUS.
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10.
11.
12.
13.

Ha6nronenue muddysum.

HaGnronenue sBieHnii cMadyMBaHWs U KaMWUTSIPHBIX SIBJICHU.
Habmronenue TemioBoro pacupeHust Tedl.

N3meHeHune naBieHus rasa Npu U3MEHEHHH O00BbEMa W HArpeBaHUU WU
OXJIAXKJICHUM.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxnaxxaeHue Ipyu COBEPIICHUH paOOTHI.

HarpeBanue npu coBepiiieHnn padoThl BHEIIHUMH CHIIAMH.
CpaBHeHUE TEINTIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGmonenne kunenus.

HaOnronenue nocTossHCTBA TEMIIEPATyPhl IPU TUIABJICHUU.
Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl O 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnbIThI IO BEIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOW COJIM WJIM caxapa.
OnbITel 110 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS ra3oB, XKUAKOCTEH U
TBEPABIX TEII.

OnpeneneHre AaBIeHUs BO3AyXa B OalJIOHE IIIPULIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJICHHS BO3QyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAXKACHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEpaTyphl.

HabGmonenne w3MeHEHHs BHYTPEHHEM »SHEpruum Tena B pe3yJibTaTe
TEIUIONEepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIIO0OOMEHA MPU CMEUIMBAHUM XOJOTHOW M
ropsiueu BOJBI.

OnpeneneHnne  KOAMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  IPH
TEMI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenre yaeabHOM TEMIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca nCapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaKHOCTH BO3yXa.

Onpenenenne yaenbHOM TEMIOTHI IJIABJIEHUS JIbIA.

Pa3znes 7. DiiekTpruecKre 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa 3JEKTpHUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEITAMH).

Onektpuueckoe noje. Hanpsk€HHOCTh anekTpudeckoro mnosis. IIpuHuun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIN SIEKTPUYECKUM 3apsil.
Crpoenne aroma. IIpOBOJHMKM W  JOUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKA.
M cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUSL 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckad nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ComnpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBIIEHUE BemiecTBa. 3akoH Oma
JU1s yuactka nenu. [locienoBarenbHoe U apauielIbHOE COEAUHEHNE IPOBOAHUKOB.

PaGota u MomHOCTH »dJeKTpUUecKkoro Toka. 3akoH Jlxoyns—Jlenna.
DnexkTpudecKre Uenu U MoTpeOUTenu 3EeKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHI. B3auMoaelicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nose. MarnutHoe mosie 3eMJIM W €ro 3HayeHue s KU3HU Ha 3emuie. OnbIT
Opcrena. MaraHuTHOE MOJIE€ IEKTPUUYECKOro TOKA. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. JIeiCTBME MAarHUTHOTO TOJISl HA POBOJAHUK C TOKOM. DJIEKTPOIBUTATENb
MMOCTOSHHOTO  TOKAa. VICIOnb30BaHWE BJIEKTPOABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHne 3MeKTpOMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLUs TEL.
JIBa pona 3eKTpUUECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSIAKECHHBIX TEI.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI MHIYKLIHS.
3aKOH COXpaHEHHUS SIEKTPUUECKUX 3apAI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MoaennpoBaHue CUIIOBBIX JTUHUN 3JIEKTPUUYECKOTO TTOJIS.
M cTOYHMKM NOCTOSTHHOTO TOKA.
JIeCTBHS DIIEKTPUUECKOIO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. I'a30BbIl pa3psa.
. I3mepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 3eKTpUYECKOT0 HAPSHKEHNUS BOJIbTMETPOM.
. Peocrar n MmarazuH conpoOTHUBIICHUM.
. B3aumoneicTBre MOCTOSTHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJTFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHue MarHUTHBIX MOJIEH NOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsnuTtHoe 1oJie TokKa. DJIeKTPOMarHur.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue aBiaeHUS 3IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCHMOCTh HAINpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUM €ro
BO3HHUKHOBEHHSL.

DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO 3JEKTPU3ALUU Tl MHAYKIMEH U TIpH
CONPUKOCHOBEHHH.

HccnenoBanue JEWCTBHUS DIIEKTPUYECKOTO IIOJII HA IPOBOJHHUKU U
JTUDIIEKTPUKH.

C6opka u npoBepka pabOThI JIEKTPUUECKOH LIETIH OCTOSIHHOTO TOKA.
N3mepenure u peryJimpoBaHue CUIIbI TOKA.

N3mepenue n peryJIMpoBaHue HalpPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYLIETO Yepe3 pPEe3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AJAH IONEPEUHOTO
CEYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW TPH  MOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia UIss CWIBI TOKa IPU MApPaUIEIbHOM COEIWHEHHUU
PE3UCTOPOB.

Onpenenenne padOThI AIEKTPUUECKOTO TOKA, MAYLIETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOTO  TOKA, BBIAEISIEMONW Ha
pesucrope.

HccenenoBaHue 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] narpeBarernsi.

HccenenoBaHre MarHuTHOTO B3aMOEICTBUS IOCTOSIHHBIX MarHUTOB.
WN3ydyeHrne MarHMUTHOTO TMOJII  TOCTOSIHHBIX ~ MAarHUTOB IpPU X
O0OBEIMHEHUH U Pa3JICIICHUH.

HccnenoBanue 1eHCTBUS 3JEKTPUUECKOT0 TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATYLIKU C TOKOM U MarHuTa OT CHJIbI TOKA ¥ HAIIPABJICHUS TOKA B KATYLIKE.

18. I3ydeHue 1eicTBUS MArHUTHOTO MOJII HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue padoThl AJIEKTPOIBUTATES.

20. 3mepenue KIIJ] asekTpoagBUraTeibHOM yCTaHOBKH.

21. OOBITBL IO HUCCIECAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHAYKIUU:
WCCIICIOBAHNE W3MEHEHHWM 3HAYECHUSI W HANPABICHUS HWHIYKIIMOHHOTO
TOKaA.

9 KJIACC

Pa3nes 8. Mexanuueckue siBJICHUS.

Mexannueckoe naBwkeHue. MarepuanbHasg Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKECHHS. PaBHOMEpHOE NpPSAMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABrkeHue. CpelHsis 1 MTHOBEHHAas
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe aBwxkeHue. (CBoOogHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE ABWXEHHE MO OKpYXHOCTU. [lepmon u yvacrota oOpaiieHusl.
JIuHenHas u yrioBas CKOpOCTH. L[eHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepser1it 3akoH Herorona. Bropoii 3akon Hetotona. Tperuit 3akoH HeroToHa.
[IpyHIMT CYTIEPITO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIBXKECHUS, CUila
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue muianeT BOKpyr ConHua. IlepBas kocMuueckasi CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

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

Nmnynsc Tena. MI3MeHeHne umitynbea. Mmynbce cuitbl. 3aKOH COXpaHEHUSs
uMIyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIManbHasE YHEPTUSI TeJa, MOIHITOTO HaJl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPTUS C:KATOU NpYyKUHbI. Kunetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPIUU.

Jlemoncmpayuu.

1. HabnrogeHme MexaHMUECKOTO JIBHXKCHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHEeHME NyTe M TPAaeKTOPUW JBHXKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH ¥ YCKOPEHUS NPSIMOJIMHENHOTO JBKEHUS.
Hccnenosanne npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

HabGutoieHue 1BUKEHUS Tela 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenmexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBWKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETO
CHJIBI.

HaGnronenue paBeHcTBa CUJl PY B3AaMMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

[lepemaya nmmynbca npyu B3aNMOJECUCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEJL.

CoxpaHeHne UMITyJIbca IIPU HEYIIPYTOM B3aMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COITIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabutoieHue peakTHBHOTO IBU)KECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHHEe MEXaHUYECKOM IHEPTUU IIPH JBUKEHUH Teja M0J IeUCTBUEM
PYKHUHBI.

Jlabopamopnsie padbomot u onvimol.

1.

KoHcTpynpoBanue TpakTa [jIsi pa3roHa U JaJbHEUIIIEr0o paBHOMEPHOTO
JIBYDKEHUS IAPUKA I TETIEKKU.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHHS Opycka WM JABHMKCHHS
HIapyKa 1mo HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPU PABHOYCKOPEHHOM JIBIKCHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IIPU PaBHOYCKOPCHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenre K03hHUITMEHTA TPEHUS CKOJTBKCHHS.

Ornpenenenue )KECTKOCTH MIPYKUHBI.

Omnpenenenre pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBMYKEHUHU TeJIa T10
TOPHU30HTAIBHON TOBEPXHOCTH.



10. Ompenenieane  pabOThI  CHUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannyeckne KoJieOaHUSI H BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIMTYy1a. MateMaTu4ecKuil U NpyXKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatonue ~— kosneOanms.  BweiHYX)7eHHBIE — KoneOaHus.  Pe3onasc.
Mexannueckue BoaHbl. (CBoiicTBAa MeXaHWYeCKUX BOJH. IIpogonbHbiE H
MONIEpEUYHbIE€ BOJHBIL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTpPaHCHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenuwe koJjieO0aHWM Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaOnronenue BRIHYKICHHBIX KOJIEOaHUHN U pe30HaHCca.

Pacnpoctpanenue npo0JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJa KoJieOaHUN  MaTeMaTHYECKOTO
MasiTHUKA.
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2. OnpeneneHue 4acTOTHI U IIepro/ia KoJIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NIEPUOA KOJIEOAHNUN NOJIBEUIEHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpUOAA KOJIEOaHUMN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU MepHOJia KoJeOaHU! rpysa, MOJABEIHICHHOTO K
HUTH, OT MaCChI Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIUME  3aBUCUMOCTh  TIepHoJia  KoJjieOaHUM
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaCHHUS.
Pa3nes 10. DiiekTpoMarHuTHOE 10JIe U 3J1eKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMarHuTHOE  ToJIe.  ODJEKTpOMarHuTHble  BOJHBL.  CBOWMCTBa
ANeKTpoMarHuTHeIX BOdH. [llkama snekTpoMarHuTHbIX BOJH. Mcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.



OnexkTpomaruuTHas npupoaa cera. CkopocTe cBeTa. BomHOBBIE cBOCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. M3ydyeHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

Tenedona.

Pa3znen 11. CBeToBBIE sIBJIEHMS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~ cBera.  [IpsmosmHenHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JIyHel. Otpaxkenue cera. Ilnockoe
3epKaJIO. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpermomieHus cBeta. [lomHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. lcronp3oBaHME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xop mydeit B muH3ze. OnTudeckas cucrema ¢oToarmnapara, MUKpOCKOIa
u Teneckorna. ['1a3 kak ontuyeckast cucrema. ban3opyKkocTh U 1aTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HbloToHa. CroxkeHwue
CIIEKTPAJIbHBIX LBETOB. J{Hcnepcus cBera.

Hemoncmpayuu.

[IpsiMonmHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n3o0paxeHui B IIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

Onruyeckuii CBETOBO/I.

Xon jiydyelt B cobuparoniei JuH3e.

Xoq JIydel B paCCEUBAOLIEN JTMH3E.

[Tomyyenue n3o0paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEIECKOIIA.
10. Moaenb riaasza.

11. Paznoxxenue 6eoro cBera B CIEKT.

L N o U A W

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomot u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPAXKEHUSI CBETOBOTO Jiyya OT yria
MaJICHUS.

2. M3yuenune xapakTepucTUK U300paKeHHS MPEMETa B TNIOCKOM 3epKae.

3. HccnenoBaHue 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOTO Jiy4a OT yIJia
naZieHus] Ha TPAHUILIE «BO3IYX—CTEKIION.



4. TlomyueHnue n300pakeHUM C MOMOIILI0 COOMPAFOIIEH JTUH3HI.
Omnpenenenre (OKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMpArOIIeit
JIMH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBantoBble ABJICHHA.

Omnswitel Pesepdopaa u mmanerapHas mojenb aroma. Moaens atoma bopa.
Hcnyckanue u noriouieHue cBera atoMoM. KBaHuThl. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- U raMmma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmogens atomHoro sapa. HW3otomsl. PaamoakTuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHUS 3apSAIOBOTO M MAacCOBOI'O YHCEIL.
OHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Maccel M dHepruu. Peakuum cuHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 .

Anepnas sHepreTuka. JleWcTBUA pagUOAKTUBHBIX W3JIYYEHUW HaA KUBBIE
OpPTraHU3MBI.

Jlemoncmpauuu.

1. CHeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrHexTpsl pa3iInyHbIX ra30B.

3. Cnektp BOAOpoOAa.

4. HabGmoneHnue TpekoB B kamepe Busbcona.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TyUYEHUH.

6. Perucrtpanus nzinydeHus IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie padbomot u onvimol.

1. HaGnrogeHue CIIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3Iy4YEHHUS.

2. HccnegoBaHue TPEKOB: U3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusim).

3. W3mepenue paanoakTuBHOTO (POHA.

IToBTOPUTEIBbHO-0000 AU MOAYJIb.

[ToBTOpUTENIBHO-00001IAIOMIKKA MOAYIb MPEAHA3HAUEH AJI CUCTEMATH3AUH
1 00001IIeHU s TIPEIMETHOTO COJICPYKAHMS U OTIBITA IEATEITLHOCTH, TPUOOPETEHHOTO
Py U3Y4YEHUH BCEro Kypca (PU3MKH, a TakXke JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY 10 (pu3uke s 00y4YaroIuxcs, BHIOPABIIUX ITOT
y4eOHBIN MpeIMeT.

[Ipu “3ydeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEI0BaHUS



SBIICHUN TPHUPOABI W TEXHHUKHU, OBJIAJECHHUE YMEHHUSIMH OOBICHATH (DU3HUECKHE
SABJICHUS, NPUMEHSA IIOJIydYEHHbIC 3HAaHWS, pellaTh 3aJadyd, B TOM YUCIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHIMIIMATBEHO IEITEIRHOCTHBIN XapaKTep JaHHOTO pa3zera peain3yercs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBHIMOIHSIOT 3a/1aHHs], B KOTOPBIX UM IpEAJaraercs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHUW pacrno3HaBaTb M HAy4YHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBaHUS (PU3UUECKUX SIBICHUH, B TOM
YyycIie 1S IPOBEPKU THIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HanbOoJee BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOTO UCII0JIb30BAHKS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILLICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTM>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHUs

y oOyuaromierocst 0yayT copMupOBaHbl CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
JaCcTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

- IPOSIBJICHUE UHTEPECA K HICTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(u3nUecKol HayKH;

- HEHHOCTHOE OTHOUIEHUE K IOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB,;

2) rpakIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNUMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(duzukwy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHLHIIOB B JESITEIBHOCTU
Y4EHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHHUS:

- BOCHPHUSTHE ICTETHUECKUX KAaYECTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (PU3MYECKON HAyKM Kak MOILIHOIO HMHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHM, BAXKHEHMIIEN COCTABISIOLIEH
KYJbTYpHI;

- pa3BUTHE HAy4yHOH J0003HATENBHOCTH, MHTEpPEca K HCCIEeI0BaTENbCKON
NESTENIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS 1 SMOUNOHAJIBHOTO 0JIATONOJIYyYHs:
- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBHJl 0€30MacHOr0 IOBEIEHUS Ha
TpaHCIOPTE, HA JIOpOrax, C AJNEKTPUUYECKUM U TEIIOBBIM 00O0pY/IOBaHHWEM B
JIOMAITHUX YCIIOBHSIX;

- ¢(hOPMUPOBAHHOCTH HABBIKA PEIICKCHH, PU3HAHUE CBOETO MpaBa Ha OLTHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy/10BOTr0 BOCTIMTAHUSI:

- aKTUBHOE y4yacTHU€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
0o0pa3oBaTeNbHOM OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTUYECKO U



COIMAIPHON HAMPABJICHHOCTH, TPEOYIOMINX B TOM YUCIIE U (PU3NUECKIX 3HAHUH;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOdeCcCHid, CBI3aHHBIX C (PH3UKOI;

e 7)3K0JIOTHY€CKOr0 BOCIIMTAHUS:

e - OpHCHTAIMS HA TPUMEHCHHE (PM3WYECKUX 3HAHWMA JJIS PEIICHUS 3a7ad B
obylacTh OKpy’Karolel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH MX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJIeM U MyTel ux
pELICHHS;

e 8) amanTanuu K M3MEHSIOIIMMCH YCJOBHAM COLHUAJBHON U NMPUPOTHOMI

cpenbl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU IIPU BBINOJHCHUU HCCICAOBAaHUN U
MPOSKTOB (DHU3UYECKOW HAINPABJICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX;

e - TIOBBIICHUE YyPOBHSA CBOCH KOMIIETEHTHOCTH 4Yepe3 IPAKTHYCCKYIO
IESATENBLHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM Uucie GOPMYIUPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME JI€PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JIaCTH
buzukwy;

e - [JJAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (U3NYECKUX 3HAHUI;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OIEHKA CBOMX JEHUCTBUM C YYETOM BIMAHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHUS IPOTpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOTO 00IIIETO
oOpazoBaHus y oOyyaromerocs OyayT cpopMHUpOBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOITUE TT03HABATEIILHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  YHUBEpPCAJbHBIC  ydeOHBIC  JIEHCTBHS, PETYJISTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

ba3zoBnle JJornueckue JeficTBUA:
e BBIIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(stBIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMNY, OCHOBAHUS IJIs
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHUHU (PU3NUCCKUX
SIBIICHUH U TIPOIIECCOB, JIeTaTh BEIBOJIBI C UCIIOJIb30BAHUEM JICTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTaTh THIOTE3Bl O B3aMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENIBHO BBIOMPATH CLIOCOO perieHus yaeOHOM (PU3nyecKkor 3a1aun
(cpaBHEHHE HECKOJIBKHMX BApUAHTOB pEIICHHUs, BBIOOp Haumbosee
HOJIXOJSIIETO C YUETOM CaAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT MMO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJBINOe HccieqoBaHNEe (U3UUYECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH OOOOIIEHUSI ¥ BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTATh NMPEAMNOJI0XKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
orOope MHPOPMALMHM WIM JAHHBIX C YYETOM MPEIOKEHHON y4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMYy TMpeacTaBICHUS
uHpopMalMu W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOpPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOH TeMbI U
BBICKA3bIBaTh WJCH, HAIICJIICHHBIC Ha PCIICHHWE 3aJa4d W IOJCpKaHUE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTMOCTABJIATh CBOW CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHHUKOB
uanora, OOHaApYKUBATh PA3INYUE U CXOCTBO MO3UITUH;



BBIPAXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPEICTABIATh PE3yAbTAThl BHINOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

HOHMMATh U UCTOJIb30BaTh IPEUMYIIIECTBA KOMAH/HON U MHAUBU Iy JIbHOM
paboTHI ITPU PEIICHUN KOHKPETHON (PU3NYECKOMN MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JIE€ATEIBHOCTH, OPraHU30BBIBATH JIEWCTBUS
no €€ JOCTIKEHUIO: paclpeneiaTh poiH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJBKUX JIIOJICH;
BBITOJHATH CBOIO 4acTh PabOTHI, TOCTUrasi KAYECTBEHHOT'O pe3ysbTara 10
CBOEMY HAIIPaBJICHUIO U KOOPIAUHUPYS CBOU AEUCTBUS C IPYTUMH YJICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranm3anus:

BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX M yU4EOHBIX CHTYaIUSX, TPEOYIOIIIX
TUTSL perieHusT GU3NIeCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIIOH);

CaMOCTOSATENILHO COCTABJIATH aJTOPUTM pElIeHHs (PU3UIECKOMN 3a/1auu WU
IUTaHa HMCCIICOBAHUSA C YYE€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPejiaracMbie BAPUAHTHI PEIICHUH;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

JlaBaTh aJIcKBATHYIO OLICHKY CUTYallUU U IIpeJjiararh IUIaH €€ U3MECHEHUS,
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]) pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCIIE B XOJ BBIOJHEHHUS
(Gu3NYecKoro HMCCIEIOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEJIA U YCIOBUSM;

CTaBUTb C€0s1 HA MECTO JIPYroro 4eJI0BEKa B XO/I€ CIIOpa WM JUCKYCCUH HA
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPYyroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



NNPEAMETHBIE PE3YJIbTATBI

K xoH1y 0OydeHus B 7 KJjiacce NpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHSATHS:  (U3MYECKHME U  XUMHUYECKHUE  SIBJICHUA,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3Hoe), MEXaHWYECKOE JBIDKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHOE), TPACKTOPHUSI, pPABHOJICHCTBYIOIIAS CHIIA,
nedopmanms (ympyras, IIacTHYecKas), HEBECOMOCTb, COOOIIArOITHECS
COCY/IbI;

paznuuarh siBjieHus (Aud@dy3usi, TEIIOBOE IBUKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JBIDKCHUE, HEpPaBHOMEpPHOE  JBWIKCHHUE, HWHEPLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TENI C 3aKPEIJIEHHOW OCHIO
BpalleHus, nepeaada AaBiaeHUs TBEPILIMU T€IaMU, )KUJKOCTSIMU U Ta3aMu,
atMoc(epHOe JdaBJieHUE, TUIaBaHHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU
AHEPIuM) MO ONMUCAHUIO UX XapPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM YHcCIe (U3UYECKUE SBJICHUS B TPUPOJIE:
MpPUMEPHI JIBUKEHHUS C PA3IMYHBIMH CKOPOCTSIMHU B JKHBOW U HEXUBOU
Npupojie, ACUCTBUE CHUJIbI TPEHUST B MPUPOJAEC U TEXHHUKE, BIIMSHUE
aTMOC(EepHOro JaBJEHUS Ha KMBOW OpraHW3M, IJIaBaHUE PbIO, pblYard B
TeJIe YeJoBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SBJICHUS, UCIIOJIb3YS
dbuznyeckre BeTMYUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tela,
CHWJIa TPEeHHSI, TaBjeHHE (TBEPAOTO Tela, )KUKOCTH, Ta3a), BHITAJTKUBAIOIIAS
CWJIa, MEXaHW4deckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO(POUIIMEHT TMOJE3HOr0 JIEMCTBUS MEXaHM3MOB, KHHETHYECKas W
MOTEHIIUAJIbHAST JHEPTUsl), MpPU ONUCAHUM TPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICI UCTIOB3YEMbIX BEJIMUMH, UX O0003HAYCHUS U €IUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO
GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEJIUMYWHAMHU, CTPOUTH Tpaduku
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIo paBHOBecHUs pbiuara (610ka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUsS MEXaHUYECKON
OHEPruM, NpPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUd NPAKTUKOOPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEeHHE u3 1-2
JIOTUYECKUX IIaroB ¢ ONopod Ha 1—2 M3y4EeHHBIX CBOMCTBa (PM3HYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |2 NEHCTBHSI, HMCHOJIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMUMHBL: HAa OCHOBE AaHAIU3a
YCIIOBHS 33/1a4d 3alUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATH (DU3NUYECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOIUMBIE JJI PEUIeHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOLIH
(U3HYECKUX METOJIOB, B ONIMCAHUU UCCIIEAOBAHUS BBIIEIATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUTIOTE3Y ), pa3IMdaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaxOAuTh OMIMOKM B XOJE ONBITA, Jie€JaThb BBIBOABI IO €ro0
pe3ynbTaram;

OPOBOAUTH OMBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WM
(bu3MYEeCKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOMpaTh YCTaHOBKY M3 MPEI0KEHHOTO 000pyAOBaHUs, 3alIUChIBATh X0
ombITa U (POPMYIUPOBATH BHIBObI;

BBITIOJIHATD MPSIMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHU, MACChI TeIa,
o0béMa, CHUJIBI U TEMIIEpPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aMUCHIBATH IIOKa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKOW BEIMYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH ITYTH
PABHOMEPHO JABUXKYILETOCA TENAa OT BPEMEHU IBUKEHUS T€Ja, CUIIbI TPEHHUS
CKOJIbKEHUSI OT Beca Teja, KauecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAJA CONPUKOCHOBEHMS TEJ, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMaA
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHUS pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo MCCIEJOBaHUA, coOUpaTb YCTaHOBKY U
BBINOJHATh WU3MEPEHUs, Cienys IMPEAJOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



MPEIOKCHHBIX TaOMUIlT U TpauKOB, JenaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUsS (DU3NYSCKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA )KUIKOCTH ¥ TBEPAOTO TENA, CHIIA TPCHUSI CKOJIBKCHHUS, JTaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIass Ha TMOTPYXKEHHOE B
KUIKOCTh  TeNOo, KOAI(PPUIMEHT MOJE3HOro  ACHCTBUS  IPOCTHIX
MEXaHU3MOB), CleAysd NPEIJIOKEHHOW HHCTPYKIWHU: MPU BBIMOJTHEHUU
U3MEPCHUI COOMpaTh DSKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIYHCIIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

COOJII0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH IIPpH padoTe ¢ 1ab0paTOpHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTR:
BEChl, TEPMOMETp, JTWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha MX omnucaHus (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET], BRICOTOMED, TIOPITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (PU3MUECKUX SBJIICHUN U HEOOXOIUMbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpPUMEPHl  (HAXOIuUTh  WHGOpMAIUMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMs (U3MYECKUX 3HAHWW B TIOBCEAHEBHOM
KU3HH JIJIs oOecTieueHnsi 0€30MacHOCTH MPU 0OpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3/IOPOBbSI U COOTIOACHUST HOPM
HKOJIOTUYECKOTO TIOBEJICHHS B OKPYKAIOIIEH CPEJIE;

OCYUIECTBJISTh OTOOpP HCTOYHUKOB HHpopMauuu B VHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHMM ® TyTEM CpPaBHCHHS Pa3IMYHBIX HCTOYHHUKOB BBIJICISATH
uH(pOpMaIUIo, KOTOpas SIBISETCS MPOTHBOPEUYMBONM WM MOXKET OBITh
HEJI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHUH yUEOHBIX 3aJaHUN HAyIHO-TIOMYJIIPHYIO
JUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MHTepHeT, BIaneTh NpUEMaMH KOHCIICKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKWE MUCHMEHHBIC W YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(pOpMaIuu (PU3NYECKOTO COAEPKAHUS, B TOM
yucie myOJau4Ho AesiaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTaxX MPOEKTOB WU
y4e€OHBIX HCCIEIOBAaHUM, MpPU HTOM TPAMOTHO HCHOJIb30BAThH



U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN pPACHPEEIATh
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3a/JadyamMi,
CIICIUTh 34 BBIIOJIHECHUEM IIJJaHA JCHCTBUM, AaJE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xoHiry o0yuenus: B 8 kiiacce nmpeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHUMN .

MCIOJIb30BaTh MOHITUA: Macca U pa3Mephbl MOJIEKYJI, TEILUIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, aTPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACHIIIEHHBI TMap, BIAXXHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHAS DSHEPIrusi, TEIUIOBOW JIBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SIBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaTHe, Tervlonepesaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIE SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIusl, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJEBaHUE), KHUIIECHUE,
Terionepeaaya (TEeTUI0NPOBOTHOCT, KOHBEKIIUS, U3ITy4YEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aps/IOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBHE MArHHUTOB, JECHCTBHE
MarHUTHOTO TOJIsi HA TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
M0 OINHCAHWI0 MX XAPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXKalolIeM MHUpE, B TOM 4Yucjie (U3NYECKUEe SBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIC SIBIIGHUS B TPUPOJE,
KpUCTaJUIbl B mpuponae, uznydeHue CoyHIA, 3amMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, DJICKTPUICCKUE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, Apend morocoB, poJib MArHUTHOTO MOJIS [Tl )KU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TIPU OSTOM TMIEPEBOAUTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpHW3HAKH) (PU3NUECKUX
SIBIICHU;

OMKMCHIBATh M3YyUYCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SBJICHUS, UCTIOJIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSISI DHEPTHUS, KOJTUIECTBO
TEIUIOTHI, yJeJIbHAd TEIUIOEMKOCTh BELIECTBA, YJi€JIbHAA TEIUIOTa
MJIaBJICHUsI, yJAENIbHAs TEIUIoTa MapooOpa3oBaHMs, yjAeIbHAs TEIUioTa
CropaHusi TOIUIMBA, KOY(POHUIIMEHT TOJE3HOTO JACHCTBUS TETUIOBON



MAIIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa, EKTPUUECKUH 3apsl, CUila
TOKa, 3JIEKTPUUECKOE HANPSHKEHUE, CONPOTHUBIICHHUE TPOBOIHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, PabOTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKA),
IpY ONMCAaHHHU MIPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, OOO3HAYCHHS W EIUHHUIBI (PU3UUECKUX BEJIUYUH, HAXOAWUTH
dbopMyIibl, CBS3BIBAIONIME JAHHYIO (DU3MUECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMH, CTPOHUTH IpaUKH H3yYEHHBIX 3aBHCHUMOCTEH (pu3muecKux
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SBJICHUS U IPOIECCHI,
UCTIONB3Ysl OCHOBHBIEC IIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUH
CTPOCHHMSI BEIIECTBA, MPHUHIIUI CYMEPHO3UINH TOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH OMa 1js yyacTKa LEenH, 3aKOH
Jlxoynsi—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3allUChIBATh €70 MAaTEMATHUYECKOE BhIPAXKEHUE;
OOBSCHATh (PU3NYECKUE NPOLECCHl M CBOICTBa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIIBITH
NPUYUHHOCTIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYeCKUx
IIaroB ¢ Omopod Ha |—2 H3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3a7aud B 2—-3 JEWCTBUA, HCIOJIb3YS 3aKOHBI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalln3a
YCIIOBUSI 3a/1aud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIBISATH HEIOCTATOK
JaHHBIX 711 peIIeHWs 3ajadd, BbIOMpaTh 3aKOHBI W (HOPMYIIHI,
HeoOXOouMble il €€ pelleHHs, MPOBOAUTH pacué€Tbl U CPABHUBATh
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOKHO PEIIUTh TPU OMOIIU
(bu3MYECKUX METO/MOB, HCIOJB3Yysl OMUCAHHE HCCIENOBAHUS, BBIICIATDH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABIIBHOCTh IMOPSAIKA
IPOBEJICHUS HCCIIE0BAaHNUS, AaTh BBIBOIBL;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
($u3nYeCKUX CBOWCTB Te (KaNMUISPHbIE SIBJICHUS, 3aBUCUMOCTD JaBICHHUS
BO3/yXa OT ero o0béma, TeMreparypbl, CKOPOCTH MpoIlecca OCTHIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BE€Ta H3JIydarouiedl (MOrolarole)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJABI OT TEMIIEpaTyphl KHUIKOCTU U
wionand e€ TOBEPXHOCTH, DJIEKTPU3alUs TeJl U B3aUMOJCICTBHE
AIIEKTPUYECKUX 3apsA0B, B3aUMOICHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TOJeH TIOCTOSHHBIX MAarHUTOB, JEHCTBUA
MarHuTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHHTA,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMyJIMpOBAThH
pOBEpsSEMbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUs, ONUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPhL, OTHOCUTEIIBHONW BJIAXKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSHKEHUS C MCIOJIb30BAaHUEM AaHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3WYECKUX BEIIMYWH, CPAaBHUBATH PE3yJbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUYECKON BEJIMYUHBI OT
JIpYro C  UCIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUN  (3aBUCHMOCTH
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAAN MOMNEPEYHOrOo
CEUEHHMS U YACIBHOIO COIMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIENOBAHUE IOCIEAOBATENIBHOIO W IApAJUIEIBHOTO  COCAUHEHUHN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAYysd NPENIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl HOJYYEHHON 3aBUCUMOCTH B BUJIE TaOIMI] U TpaUKOB, AENaTh
BBIBO/IBI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE HW3MEPEHUS (PU3NUYECKUX BEIWYUH (yIeabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE IMPOBOAHMKA, paboTa W
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIE€ysl MPEIJIOKEHHON WHCTPYKLUHUH, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

COOJTI0IaTh MpaBUiia TEXHUKU 0€30I11aCHOCTH P paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS HM3YyUYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONMUCAaHUS (B TOM YHUCIIE: CHUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUECKOW DHEPrUM, JIIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
MPEAOXPAHUTEIHU, IIEKTPOMATHUT, JIEKTPOABUTATEb TOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXOIHUMBbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M H3MEPUTEIIbHbBIC
pUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPHUYECKUX LENel C
MOCJIEA0BATENBHBIM U MapaJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;



NPUBOAUTh  TNPUMEPHl  (HAXOMWUTh  HWH(OpPMAIMIO O  TPUMEPaAX)
MPAKTUYECKOTO MCIOIb30BaHMS (DU3MUECKUX 3HAHUNW B TOBCETHEBHOMN
JKU3HU I oOecreueHrsi 6€30MacHOCTH MpU OOpaIieHuyd ¢ IprudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3[IOPOBbSI U COOIOACHUS HOPM
HKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COJCpKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUKA W TYTEM CpaBHCHUS
JOTIOJTHUTEBHBIX UCTOYHUKOB BBIIECSITH HH(POPMAIIMIO, KOTOPAsl SIBIISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOM;

UCIIOJI30BATh MPHU BBIOJIHEHUH YYE€OHBIX 3aJaHUl HAy4YHO-TIOMYJISIPHYIO
JUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu UHTepHeT, BIaAeTh NpUEMAMH KOHCIICKTHPOBAHHMS  TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHMEHHBIC W KPaTKHUE YCTHBIC COOOIICHWSI,
0000mas uHOOPMAIIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3HUECKOTO
coJiep>KaHusl, B TOM YUCJIe MTyOJIUYHO NPEICTABISATh PE3YIbTaThl MPOSKTHON
WA UCCIIEZIOBATENBCKOM JESTENIbHOCTH, TIPY 3TOM IPaMOTHO HCIIOIH30BaTh
U3YUYEHHBIM TOHATUHHBIN amnmapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUJICHUE TTPE3CHTAIIUCH;

IpU  BBHIMIOJHEHWN YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUN (DU3NIECKUX
MPOIIECCOB paclpenessiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMA 3a/1a4aMH, CJICAUTH 34 BBITIOJHEHUEM IIJIaHA JICHUCTBUI U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIad B
JeSATEeILHOCTD TPYMIIbI, BRICTPABATh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOHMIUKTHI.

K xoH1y oOydenus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcu€Ta, MarepualibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBHXKEHUs, aedopmMarius
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIBTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IIKaJIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U JaJTbHO30PKOCTb,
CIEKTPHI UCITYCKAHUS M TIOTJIOMICHUs, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJMHEMHOE JBUXKEHHE, CBOOOJIHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)XEHHE, KOoJeOaTeabHOe IBIKEHHE (3aTyxXaroulue H
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHENHOE PpaCIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBETa B
CHEKTp M CJOXXEHHE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3Jy4YEHUs) TI0 OITMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (U3NYECKUX SBICHUA B
OKpy’XawlIleM Mupe (B TOM uyHcie (U3NYECKUE SIBICHHUS B IMPHUPOAE:
NPWINBBI U OTJIUBBI, IBHKEHUE TIaHEeT COJIHEYHON CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBICHUSA B MPUPOAE, OMOJOTMYECKOE AEHCTBHE BHIHMMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3IY4YEHHH, €CTECTBEHHBII
PaaOAKTUBHBIN ()OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3ITyUYECHHE
OPUPOAHBIX MHUHEPAJIOB, JIEUCTBHE PAJAMOAKTUBHBIX U3IyYEHUA Ha
OpraHu3M 4eJIOBEKa), IPU 3TOM IE€PEBOAUTH IPAKTHUYECKYIO 3aJady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (DU3HMUECKUX
SIBIICHU;

ONMKCHIBATh U3YUYECHHbIE CBOMCTBA T€N U (PU3UUECKHUE SIBJICHUS, UCIIOJIb3YS
¢du3nyueckue BEIUYMHBI (CpEeIHSsI MU MIHOBEHHAs CKOPOCTh Tejla MpH
HEpPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEepEeMEIIeHHE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUJAa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJECHMs, BEC Tejla, HUMIYJIbC Tela, WMILYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAIbHAS SHEPIus Tena,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAsI SHEPIus CKATON
NPY>KUHBI, KHHETUYECKAs SHEPT U, TOTHAS MEXaHUYeCKast SHEPIUsl, IEPUOT
U 4YacToTa KojeOaHuH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BbICOTa TOHA,
CKOPOCTh CBETa, IMOKa3aTelab IPEJIOMJIEHUS CpeAbl), IPH OMNHCAHHUU
NPaBUJIBHO TPaKTOBaTh (U3MUYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HaYeHUsI W €JUHMIIbl (PU3HUYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C JPYTMMH BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHLMI CYNEpPHO3ULMN CWJI, HPUHLUUI OTHOCUTENbHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMIIYJIbCa, 3aKOHbl OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IpU SAEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3allUChIBaTh €M0 MaTEMaTUUYECKOE BbIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX
[IaroB ¢ OMOpPOM Ha 2—3 H3Y4YEHHBIX CBOWCTBA (PU3NYECKUX SBIICHUH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a/1a4 (ONMPAOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCTIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PH3NUECKIE BETUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3alMChIBaTh KPAaTKOE yCIOBUE, BBISABIIATD
HEJOCTAIOUINE UM U30bITOYHBIEC JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOUMbIE 7Sl PEIICHUs, TMPOBOAUTH pacu€Thl U  OICHUBAThH
PEATUCTUYHOCTD TIOTYYSHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TP MTOMOIIH
($u3NYECKUX METO/OB, HCHOJb3ysl OINUCAHUE HCCIEIOBAaHUS, BBIICISATH
IPOBEPSIEMOE NPEINOJIOKEHUE, OLEHUBATh IPABUWIBHOCTh MOPSAIKA
NPOBEJCHUSI  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3yyeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl PHEPruM, 3aBUCUMOCTb MepHoAa KOJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJIbIX KOJeOaHUU, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasioxkeHue Oenoro cBeTa B CHEKTpP, U3yuE€HUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HUs MpeaMeTra B coOMparouieit
JWH3Ee, HAOMIOJEHUE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB HW3ITYUYEHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyIOBaHUS, OMMCHIBATH XOJI OIBITA U €T0 PE3YybTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUHN, OMpPEaeIIsis
CpeHee 3HAaYeHHE W3MEpseMON BeTMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp cHocob0a H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU TPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadJallbHOM CKOpPOCTH, MepHoja
Koe0aHUN MaTeMaTU4EeCKOro MasiTHUKA OT JJUHBI HUTH, 3aBUCHMOCTH
yria OTpaXKeHMsI CBeTa OT yrja NaJeHMs U yria MpeJIOMIIEHUs OT yria



NaJieHus): [UIAaHUPOBATh HCCJENOBAaHUE, CAMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpaduKOB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH (CpenHss
CKOPOCTb U YCKOPEHHE TeJla IPU paBHOYCKOPEHHOM JBU)XEHUHU, YCKOPEHHE
CBOOOMHOTO TMAaJeHUs, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpPEHUs
CKOJIBKECHMS, MEXaHH4yeckass padoTa M MOIIHOCTb, 4YacTOTa M IEPUOA
KoJe0aHUN MaTeMaTUYeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOMparollell JIMH3bI, pPAJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY M BBIMIOJHATD
U3MEpEHHs, CIeAys MPEAJOKEHHOW HWHCTPYKIHMH, BBIYHUCIATH 3HAUCHHE
BEJIMYMHBI M aHAJTN3UPOBATH MOJYICHHBIE PE3YIbTATHI C YUYETOM 3a/1aHHOM
NOTPEIIHOCTH U3MEPEHMUI;

cO0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padboTe C J1abopaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO, TOYEUYHBIA MCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUIaHEeTapHasi MOJIENb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s111pa;

XapaKTepu30BaTh MPUHUUIBI JACHCTBUS HU3YYEHHBIX MNpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCaHHUS (B TOM YHCIE:
CIHIOMETP, MTATYUKH TIOJIOKEHUS, PACCTOSHHUS M YCKOPECHHs, pakeTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToannapar, OINTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SBJICHUH W  HEoOXoauMmble (U3UUECKHUE
3aKOHOMEPHOCTH;

UCTIONIb30BAaTh CXEMbI i CXEMATHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHIECKHX MPOIIECCOB MPH
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEeMbl s
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  MHGOpPMAIMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKUX 3HAHUW B IOBCETHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3J0POBbsI U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYXKAIOLIEH CPeJIE;

OCYILECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COJAEp)KaHUS B
HHuTepHeTe, caMoCcTOATENbHO (POPMYIHUPYsI TIOUCKOBBIN 3a1poC, HAXOAUTh



MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW WH(OpMAIMU Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

WCITOJIB30BATh MPH BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3HUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UHTEpHeT, BnageTh NPUEMAMHM  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
nHOpMAIMU W3 HECKOJbKUX HMCTOYHUKOB (PU3MUYECKOTO COJCp KaHWS,
MyOJIMYHO MPEJICTABIATH PE3YJIbTaThl MPOESKTHOM MITM UCCIIEI0BATEIbCKON
NEATEIbBHOCTH, TIPU O3TOM TPAaMOTHO  MCIOJIb30BAaTh  W3yYCHHBIN
MOHATUUHBIM amnmaparT W3y4aeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE TIpe3CHTAaIlued C y4ETOM OCOOEHHOCTEH ayJIUuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrunuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEro MUpa
bubnnorexa [JOK
11 o - 2
M3HEA - Hayka O npuporne https://m.edso0.ru/7f416194
bubnuorexa [JOK
1.2 o 2 1
HISHHACCIHE BEMITIHIET https://m.edso0.ru/7f416194
bubnnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS httos://m.edsoo.ru/ 7416194
Wroro mo pazneny 6
Paznen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHH BellleCcTBa
bu6mmotexa I[IOK
2.1 1
Crpoerue setiecTsa https://m.edso0.ru/7f416194
29 JIBMKEHHE M B3aMMO/ICCTBHUE YaCTHII 9 1 but6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPCTATHRIC COCTOARMA BEIICCTRA https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:keHMe U B3aMMO/IelCTBHE Te
bubnunoreka [IOK
3.1 M 3
CXATITCCIOT AABHACHHIC https://m.edso0.ru/7f416194
3.2 Wuepuust, Macca, TIIOTHOCTh 4 1 bub6nunoreka [IOK



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

bubnnorexa [IOK

33 Cuna. Bupt cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBieHus TBEPILIMU 3 bubnnoreka [IOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 HlaiIetie AuAKOCTH > https://m.eds00.ru/7£416194
bubnnorexa [JOK
4, A
3 TMOChepHoe AaBIeHHe 6 https://m.edso00.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a HA IOTPYKEHHOE . 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MmouiHoCTh. JHEprus
bu6mmotexka I[IOK
>1 Pabora u MomsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmotexa I[IOK
2 IT 1
> POCTBIC MEXAHHMET > https://m.eds00.ru/7f416194
bubnunorexka [IOK
>3 Mexaiieckast oHepris 4 ! https://m.eds00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



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

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoasnsie | IlpakTnyeckue (mucpp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemioBblie ABJICHUSA
bubmuorexa [JOK
11 i 7
CTpocHHE H CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJIEHUSA
21 DNeKTpUYECKHE 3aps/Ibl. 3apsyKEHHBIE Tela 7 1 bubnmnoreka [IOK
' U UX B3aUMOJeiCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.3 M 6 1 15
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
IICKTPOMArHHTHAS HHAYKLILA https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

Kosun4yecTBo yacoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uugpoBbIie
Ne n/n P Kontpoasnsie | IlpakTnyeckue (mucpp )
NMporpaMmbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexaunueckue siBJICHUS
11 Mexannueckoe ABMKEHHUE U CIIOCOOBI €ro 10 1 bu6nunoreka [IOK
' ONUCaHUsI https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
12 B i 20 1 3
SanvoAeHcTBIe Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3 10 3
AKOHB! COXpaHCEH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazjnen 2. Mexanudeckue Kojae0aHUsl M BOJHbBI
bu6nmmoreka [IOK
21 M 0 7 3
CXAHHHCCIIE KOJCOAMI https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 M .3 8 1 3
CRAMPHCCINE BOILLRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3neu 3. D/1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE MoJie U bubnumoreka [LIOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI paCIIPOCTPaHEHHS CBETA 6 2 bubmuoteka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Bu6mmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Bu6nmuoreka [IOK
4.3 Paznoxenue 6eroro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBantoBble siBjIeHHS
bubmuorexa [JOK
51 Hcnyckanue u MorioneHue CBeTa aToMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
2 1
> CTpOCHIE ATOMHOIO 51pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpUTE/ILHO-00001IAI0MIT MOY/Ib
6.1 [ToBTOpEeHME 1 00001IEHIE COAEPKAHUS 9 9 bu6nuoreka LIOK
' Kypca Gusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3y4eHust

DJIeKTPOHHBIE
nudposbie
oOpa3zoBaTe/ibHbIE

pecypchl

®du3nka — HayKa 0 IpUpoJie.
SBaenns npupoasl. Puznyeckre
SIBIICHUS

2.09

Mexanndeckue, TeIIOBEIE,
SJIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

3.09

dusnueckue BeIUNYUHbI U UX
U3MEpEHNE

9.09

TodHOCTh U MOTrpCIIHOCTDH I/I3MepeHI/II71

10.09

JlaGopatopHas pabota "Omnpenenenue
NOKa3aHUN U3MEPUTETHLHOTO
uuiHapa'

16.09

bu6mmotexka IIOK
https://m.edsoo.ru/ff09f72a

Kaxk ¢usnka u npyrue ecTeCTBEHHBIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBEeHHOHAaYUYHBIN METO
no3HaHus. Onrcanue GU3NIecKux
SIBJIGHUM C TOMOIIBIO MOACIICH

17.09

Crpoenue BeniectBa. OMNbITHL,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTBA

23.09

but6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBU>KEeHUE YaCTUIl BEIICCTBA

24.09

bu6nunoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

https://m.edsoo.ru/ff0a013e

JlaGopaTtopHas padota «OnpeneneHue

9
pa3MepoB MaJbIX TEI»
10 ArperaTHple COCTOSIHUSI BEIIECTBA
B3aumocBs3b MeX 1y CBOMCTBaMU
BEIICCTB B PA3HBIX arperaTHbhIX
1 COCTOSIHUSIX U UX bubnuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexannueckoe OBHKEHUE.
12 PaBHomepHOE 1 HEPpABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmoteka I1IOK
13 CkopocTtb. EXMHALEI CKOPOCTH
P A 1t P https://m.edsoo.ru/ff0a079c
14 Pacuer myTi 1 BpeMeHU OBHKEHUS bubmmorexa [JOK
yT p https://m.edsoo.ru/ff0a0ae4
Wuepnust. 3akoH nHepLuu.
15 BsapII)Moz[eﬁCTBHe TeJ'IpKaK IpUYrHA bubmorexa LHOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKESHHSI TEI
16 ITmoTHOCTE BemiecTBa. Pacuer Macchl 1 bu6nunoteka [IOK
00BEMA Teja MO €ro INIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlaboparopHas pabota «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3amad mo Teme "I1IIOTHOCTH bubnmoteka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUuCTHKA

B3aumoencTsus Tei. Cria
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ynpyroctu. 3akoH ['yka

JlaboparopHas pabota «/3yueHue
3aBHCHUMOCTH PACTSDKCHHS

20
(meopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHIIBI

21 SIBnenune Tarorenus. Cuiia THKECTH
CBs3b MEXOY CHION TSHKECTH U

22 Maccoit TenayBec Tena. Pentenue bubnnorexa [IOK

o ] " https://m.edsoo.ru/ff0a1778
3amay 1mo teMe "Cuia TsHKecTH
Cuna TspKecTH Ha JPYTruX IUIaHeTax. bu6mmoteka LIOK

23
®Pu3nyecKue XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubnnorexa [JOK

24 W3mepenne cun. JlunaMoMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6nmmoreka [IOK

25 Bec Tema. HeBecomocTb

https://m.edsoo.ru/ff0al778
CrnoskeHue JBYX CUJI, HaIIPaBJICHHBIX
26 10 OJTHOM T SI}I:/IXOﬁ ’ brbmmorexa [IOK
! . P ) https://m.edsoo.ru/ff0ala70
PaBHOzelCTBYIOIIAS CHIT

27 Pemenue 3agad mo reme
"PaBHonelicTBytOmast cui"

28 TpeHue CKOIbXKEHUs U TPEHUE ITOKOS. bu6mmoreka [IOK
Tpenue B Ipupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabota «3yuenune
3aBHCUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHUS OT cnnmp aBJIEHUS U bubmorexa LOK

a1 https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEN
30 Pemenue 3aay Ha onpenecHue



https://m.edsoo.ru/ff0a1778
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PaBHOJICUCTBYIOIIEH CHUJIIBI

Pemenue 3agau no remam: «Bec
Tenay, «I'padudaeckoe n300paxeHue

bubnnorexa [JOK

31
cuiy, «Cuiibl», «PaBHOACHCTBYIONIAS https://m.edsoo.ru/ff0alde0
CHIDY
KonTposabHnas padora no remam:
«MexaHuueckoe IBrxenue», «Macca,
32 IJIOTHOCTBY, «Bec Tenay,
«I"padnueckoe U300paKEHHUE CHITY,
«Cuie»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [IOK
YBEJIUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
aBJIE€HUE ra3a. 3aBUCUMOCTD
34 I[aBJ'IeHI/I}I rasa oT oobémMa bubnmorexa [JOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEpaTypbl
Ilepenaua naBiaeHus TBEPILIMU
35 TeJ‘IF;.MI/I JKUIKOCTSIMH U fa3aMH 3aKoH bubmaorexa HOK
> KU ' https://m.edsoo.ru/ff0a25b0
ITackaims
36 JlaBneHue B )XKUJAKOCTH U rase, bu6mmoteka I1IOK
BBI3BAHHOE JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemtenue 3amau no teme «/laBnenue B but6mmoreka [JOK
JKUJIKOCTH M Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [JOK
38 Coo011aro1mecs: CoCy bl
Harort YA https://m.edsoo.ru/ff0a2970
39 I'mapaBnnyeckuii mpecc bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmHeBoit

JKUKOCTHEIM HAacocC



https://m.edsoo.ru/ff0a1de0
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Atmocdepa 3emn. [IpuamHsb
CYIIIECTBOBAHHMS BO3IyLITHON 000JIOUKH

bubnnorexa [JOK

41 3emiu. 3aBUCUMOCTb aTMOC(EPHOTO
bep https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJl YPOBHEM
Mopst
bubnuorexa [IOK
42 Bec Boznyxa. ATmocdepHoe naBicHue
Ayx bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMocgepHOTro JaBIeHUs. bubnuorexa [LIOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HAJl YPOBHEM bubmorexa LHOK
P https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepousn. AtmochepHoe bubmmoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo teme "
AtmocdepHoe naBneHue"
JleficTBUE )XKUKOCTH 1 T'a3a Ha
47 MOTPYKEHHOE B HUX TEIO brbsmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JIaGopartopHas padora «Onpenenenne
48 BLITaJII)KHBzIOHJepITI CHJIBI z[eﬁPCTB 1011(S71 brbmmorexa [OK
’ y https://m.edsoo.ru/ff0a33fc
HAa TeJO0, MMOTPYKEHHOE B KHUIKOCTh)
JlaGopatopHasi paboTa 1o Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca bubmuorexa [JOK
TeJa B BOJIE OT 00BbEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KUJKOCTh YaCTH TeJIa»
b K
50 [InaBanue Ten nbmmoreia O

https://m.edsoo.ru/ff0a3a96
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51

JlaGopaTtopHnas pabota
"KoHcTpynpoBanue apeoMerpa uimn
KOHCTPYUPOBAHUE JIOJIKH 1
onpeeneHue e€ rpy3onoabEMHOCTH"

52

Pemenue 3ana4 o remam: «lIlnaBanue
cyn0B. Bo3nyxoniaBaHuey,
«/laBiIeHHE TBEPABIX TEN, KUAKOCTEN
Y Ta30B»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonrtpomnbHas pabora 1o teme
«/laBiieHuE TBEPIBIX TEJ, KHUIKOCTEH
u ra3oBy/Bceepoccuiickast
npoBepoyHas paboTa Mpu MPOBEICHUN
C MCIIOJIb30BAaHUEM KOMIThIOTEpA

54

Mexannueckas pabota

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTs. EqUHUIBI MOIITHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOIl MpH
noabEMe 1o JectHuie"

57

IIpocTteie MexaHu3Mmel. Peryar.
PaBHOBecue cui Ha peryare

58

Prruaru B TexHUKE, OBITY H IPUPOJIE.
JlaGopartopHas paboTa
«MccnenoBanue yCIOBH paBHOBECHS
peraara»

0.5

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

59

Penrtenue 3aga4 no TeMe «Y CIIOBUSA
paBHOBECHS pblyara

Bbubnunoreka [IOK
https://m.edsoo.ru/ff0a48a6
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60

KoaddurmenT nmonesnoro aeicTeus
Mexanu3ma. Jlaboparopnas pabora
«M3mepenune KIIJI HakioOHHON
TUTOCKOCTH

0.5

61

Pemenue 3aga4d no reme "Padora,
MortHocTh, KIT/"

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

62

MexaHnuueckas SHeprus.
Kunernueckas 1 noTeHUMANbHAS
SHEprus

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUSI MEXaHHUYECKOM
SHEPruu

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTAIbHOE ONPECICHUE
M3MEHEHUSI KHHETHYECKOU U
MOTEHIIUATBLHON SHEPTUH MPU
CKAaTBHIBAHHUH TE€JIa TI0 HAKJIOHHOU
MJI0CKOCTH"

65

KonTposabHas padota no reme
«PaboTa 1 MOIIHOCTb.
Dueprus»/Bceepoccuiickas
poBEpOYHas padoTa MpH MPOBEICHUN
Ha OyMa)kKHOM HOCHTENEe

66

PesepBHelIit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanndeckoe nBrKkeHme"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

Peseprubriit ypok. Pabota ¢ Tekctamu
1o teMe "JlaBineHue TBEPABIX TE,
KUAKOCTEN U ra3oB”

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepHbIii ypok. PaboTa ¢ Tekcramu
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1o teme "Pabora. MOIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME
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8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara nuppoBbie
Tema ypoka Konrpoiabusie | JlaGopaTopHbie p
n/n Bcero U3ydYeHHsi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
1 KHHETUYECKON TEOPUU U UX OMBITHBIC 1 2.09 bubmorexa HOK
P ' https://m.edso0.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYIT 1 3.09
Mopaenu TBEPIOTO, )KUAKOTO U bubnnorexa [JOK
3 . 1 9.09
ra3o00pa3HOro COCTOSIHUMN BELLIECTBA https://m.edsoo.ru/ff0a540e
4 BxoaHana KOHTpo/ibHaA paboTa 1 10.09
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJIKOTO ¥ Ta3000pa3HOT0 COCTOSHUMN
5 BEIIECTBA HA OCHOBE ITOJIOKEHUI 1 bubnmorexa [JOK
. https://m.edsoo.ru/ff0a5800
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
Kpucrannuueckue u amopdHsie Tena
5 CMaunBaHUE U KallUJUIAPHOCTb. 1 bubnnorexa [IOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTtue 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka LIOK
W3MEHEHUS BHYTPEHHEN YHEPTUHI https://m.edsoo.ru/ff0a5c60
10 Buns! Ternonepenaun 1 bu6nunoreka [IOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6mmoteka IIOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTel. Y nenbHas bubmmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca. bubmmoreka [JOK

13
TemooOMeH U TENII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

1 "HccnenoBanue siBJICHUS bubnuoreka [IOK
TEII000MEHA IPU CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BobI"

PacueT koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs Tea
Y BBIICISIEMOTO UM TIPH OXJTAXKICHUN

16 JlaGopatopHas pabota "Onpenenenue bubnnorexa [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIJIMBA. Y IeibHas TeIioTa bu6mmoteka I1IOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX TeN. Y IeJbHas bubnnotexa LIOK
i —— https://m.edsoo.ru/ff0a71d2

19 JlabopaTtopHas padota "Onpenenenue bubmuoteka [IOK
yeIbHOM TEIUIOTHI TUIaBJIEHUS JIbaa" https://m.edsoo.ru/ffO0a72fe

20 [TapooGpa3zoBaHue 1 KOH/IEHCAIIHS. bu6mmoreka [IOK
Ucnapenne https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora Bbubnunoreka [IOK
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Hap006p330BaHI/I5I 1 KOHJCHCaluu.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOMN BIAXHOCTH BO3yXa"

bub6mmoteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anay Ha onpeneneHre
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurartes.
TermoBele IBUTATEIH U 3aIIUTA
OKpY’Karollel cpebl

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

26

3akoH COXPAHCHUS U TPEBPALLCHU A
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3menenune arperaTHbIX COCTOSTHHM
BemecTna"

bu6nmmotexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TensioBble sBJICHUA. I3MeHeH1e
arperaTHbIX COCTOSIHUM BelecTBa"

bu6nunoteka [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaga
QJICKTPHUYCCKUX 3apsa10B

30

Ypoxk-uccienoBanue "IneKTpu3anus
TeJl UHAYKIUEH U IIPU
COMPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
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B3anmMozeincTeue 3apsoKeHHBIX TEII.

bub6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

32 HanpsikeHHOCTD 371EKTPUUECKOT0 bubmmoteka [LIOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocwurenu snexTpuueckux 3apsiaoB.

33 DneMeHTapHbli 3apsaa. CtpoeHue
aToma

34 [IpoBOAHUKY U AUDIEKTPUKU. 3aKOH bubnuoreka [LIOK
COXpAaHEHUS AJEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha pUMEHEHNE bu6mmoteka LIOK
CBOMCTB 3JIEKTPUUYECKHX 3apsi/10B https://m.edsoo.ru/ff0a90cc
ONEKTPUUECKUH TOK, YCIOBUS €TI0

36 cymecI;BOBaHI/I;I. I/ICTZqHHKI/I bubmaorexa HOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JlecTBUSI ANEKTPUYECKOTO TOKA brbsmorexa HOK

https://m.edsoo.ru/ff0a96hb2

VYpok-uccnenosanue "JlerictBue

38 AJIEKTPUYECKOTO TTOJIST Ha TPOBOHUKHI 1
U JTUAJIEKTPUKA"

39 DneKTpuUECKnii TOK B MeTallIax, bu6mmoreka [IOK
JKUJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 OnexTpuueckas Lelb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
" but6mmoreka [JOK

41 W3mepenue u peryimpoBaHue CUIIb 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DIEKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JlaboparopHast paboTa

bubnuorexa [JOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBUCHUMOCTH

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [IOK
MPOBOJHUKA OT €0 JJIMHBI, TUIOLA N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeueHus: U Matepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HarnpsbkeHus. 3akoH OMa Ji1s yyacTka bubmorexa LHOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlabopaTopHas pabota
"MccnemoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTPOTUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapajlieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIpaBUJIA CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bu6mmoreka [IOK
IOCJIEAOBATEIILHOM COEAUHEHNU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas padota "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU 1 bu6mmoreka [IOK

napajjicJibHOM COCANHCHUUN
pe3uctopoB"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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Pemenne 3aaa4 Ha IPUMCHCHUEC

bu6mmoteka [IOK

50 3akoHa OMa U1 pa3InyHoro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTBH IMEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padota "Omnpenenenue
52 a60TpI,1 u E\)/IOIII}I;)OCTI/I JJIEK pI/I‘-IGCKOFO buGnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKUE LIEMN U TOTPEOUTEIN
53 3J1eKTTqueCK0ﬁ SHEPI'UHU B 6pI)IT bubmorexa LHOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
[ToaroroBka K KOHTPOIBHOU padboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHBIE TeJl;)a U UX ’ bubmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBIH
ANEKTPUIECKUN TOK"
KonTponbHas pabota no reme
"DIIeKTpUUECKHUE 3apsIb.
3apsKeHHbBIE Tella U UX
55 P . I . bu6nmmoteka [IOK
B3aumoercTBus. [10CTOSHHBII
! . . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok"/Beepoccuiickast
poBepoYHas paboTa IpH MPOBEICHUN
C HUCII0JIb30BAaHUEM KOMITbIOTEpA
56 ITocTostHHBIE MATHUTHL, UX
B3anNMOJEIICTBIE
57 VYpok-uccnenosanue "N3yuenne bubmmnoreka [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
bubmnoreka LIOK
58 MaruauTtHoe 1ojie. MarHuTHOE MoJjie 1

https://m.edsoo.ru/ff0acOba
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3eMiId ¥ €10 3HAUEHHE IJIS1 )KU3HA HA
3emiie

59

OnbIT Dpcrena. MarHutHoe mnoJje
AIEKTPUUYECKOTO TOKa MarHuTHoe
T0JI€ KaTYIIKH C TOKOM

bub6mmoteka IIOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue >EKTPOMarHiuToB B
texHuke. JJaboparopuas padbora
"N3yuyenue neicTBUs MArHUTHOTO
OJIs1 HAa IPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 n3y4eHue
paloThI 251eKTpoABUTaTeNs"

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

62

OneiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKLIMH.
[IpaBuio Jlenna

63

Onextporerepatop. CriocoObl
MOJTYYEHUS DICKTPUIECKOI YHEPTHUH.
DNEeKTPOCTAHIINN Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTrUun

64

[ToarotroBka K KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUECKUE U
MarHUTHBIE SIBJIEHUS"

65

KonrtponbHas pabora o teme
"DNeKTpUUECKNE U MAarHUTHBIE
sBrieHus""/Beepoccuiickas

Bbubnunoreka [IOK
https://m.edsoo.ru/ff0ach14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

MPOBEPOYHAasi padoTa IpH MPOBEACHUHI
Ha OyMa)>KHOM HOCHUTEIe

PesepBHblii ypok. Pabora ¢ TekcTtamu bubmmoreka [IOK

66 . 1
o teme "TeroBsie sBiIeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHrIit ypok. Pabora ¢ TekcTamu

67 o teme "IlocTosHHBII 1 bubmorexa HOK

. " https://m.edsoo.ru/ffOacdc6

AIEKTPUIECKUN TOK

68 PesepHblii ypok. Paborta ¢ Tekctamu 1
1o Teme "MaruuTHeie siBJICHUS"

BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOBIIO 68 145

[TPOI'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Jlara nudposBLIe
Tema ypoka Kourpoabubie | IlpakTnyeckue p
n/n Bcero H3yuyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
MexaHn4eckoe TBHKCHHUE.

1 A 1 1.09
MarepuanbHas TO4Ka

2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 4.09 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS ' https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE psAMOIMHENHOE 1 5 09 bubnuorexa [JOK
JIBUKCHHUE ' https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeHsisi © MTHOBEHHAs 1 8.09
CKOPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 11.09 bubnuoreka LIOK
JIBIDKCHUE. Y CKOpPEHHUE ' https://m.edsoo.ru/ff0ad8d4

6 BxonHast koHTposbHAs paboTa 1 1 12.09
CxopocTb MPSMOJIUHEIHOTO

7 ABHOYCKOPEHHOTO JIBIKeHUs. [ paduk 1 bubmaorexa LOK
P yeKop P https://m.edsoo.ru/ff0adb18
CKOPOCTH
JlabopaTtopHas pabora "Omnpenenenue

8 YCKOPEHHUS TeJia TPH PaBHOYCKOPEHHOM 1 1
JBUKEHUHU 110 HAKJIOHHOW IJIOCKOCTH"

9 CBoOoaHoe naaeHue Ten. OmbIThI 1 bu6mmoreka [IOK
lNanunes https://m.edsoo.ru/ff0ael76
PaBHOMEpHOE NBHKEHUE TIO

10 pHO®E A 1

okpyxHocTu. [lepnoa u yacrora



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obOparenus. JInaeitHas u yriioBas
ckopoctu.llenTpocTpemurenbHOe
YCKOpEeHHe

11 [Tepserit 3akon HeroToHa. BekTop cuibl Ir?t?[ij?/l;lr?ee dI;?)ou.r(u)/If{f ae612

12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTBYIOIIAsA CUa https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon HptoToHa. bubnuoreka [IOK
Cyniepnio3unust CUit https://m.edsoo.ru/ff0ae982

14 Pemenue 3a1ay Ha npuMeHEHUE bubnunoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c

15 Cuna ynpyrocti. 3akon I'yka Et?r?s?/?r?wfeediiﬁall‘(anecaZ

16 Pemenue 3anau no reme «Cuna
YIIPYTOCTH

17 JlabopaTtopHas pabota «OnpeneneHue bubnunoreka [IOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ffO0aee28

bubnunoreka [IOK

18 Chuta Tpetits https://m.edsog_.[ru/fanf738

19 Pemenne 3ama4q mo teme «Cuna bu6mmoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
Kod(duIIMeHTa TPEHUS CKOJbXKEHUS " https://m.edsoo.ru/ffOaf8be
Pemenue 3anau mo teme "3aKkoHbI

21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
S— https://m.edsoo.ru/ff0afb8e

29 Cuia TsDKECTH U 3aKOH BCEMUPHOTO bubnnoreka [HOK

TATOTCHUS. Y CKOPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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MaJEHUs

Ypok-koubepennus "J[BrkeHue TeI

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3anau no reme "Cuiia
24 TSKECTH U 3aKOH BCEMUPHOIO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMuyecKkast CKOPOCTb. bubnuoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.
AOconroTHO TBEpoe Teli0. PaBHOBecHe
26 &puoro Tena cp3a ETUIEHHOM OChIO bubmorexa [IOK
TB r0 TeJ KpeTIEHHOI 0Ch
PA P https://m.edsoo.ru/ffOafe36
BpaieHusi. MomeHt cuiibl. LleHTp
TSYKECTH
PaBHOBecue MaTepuabHOM TOUKH.
AbcomoTHo TBEpAOE Teno. PaBHoBecue
27 TBEPOTIO TeJIA C 3aKPETUIEHHOM OCBIO
BpauieHuss. MomeHnt cuibl. LieHTp
TSKECTH
28 Pemenue 3ama4 nmo teme "MomeHT bu6mmoreka [IOK
cuisl. LlenTp TsxecTn" https://m.edsoo.ru/ffob02b4
IToaroroska Kk KOHTPOJIBLHON padboTE MO
29 TeMe "MexaHqucEge BI/I)KGII)-II/IG brbmorexa [TOK
. 8 ' https://m.edsoo.ru/ff0b0408
Bzaumopeiicteue ten"
Kontponbnas pabota 1o reme
30 "Me 1; cc (r))e N bubnnorexa [HOK
XaHUYECKOE JIBIDKCHUE.
. 8 " https.//m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten
31 Nmmynbe Tena. Ummynbe cuitbl. 3akoH bubmuoteka [IOK



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

COXpaHEHHUs UMITyJIbCa. YIIPYTroe U
HEYIPYroe B3auMO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa

Penrenue 3amay no Teme "3akoH

Bu6mmoreka [JOK

32 COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096c
33 Ypoxk-koHdpepenuus "PeakTuBHOE
JIBUSKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka [IOK
34 Mexannueckasi paboTa 1 MOIIIHOCTh htts://m.e dsoc{_.[ru p———
35 PabGora cumbl TsKECTH, CHITBI bubmuorexa [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHHH TeJa 10
TOPU30HTAIIEHOM IIOBEPXHOCTH
37 CBs13b dHEPTUU U pabOTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sueprusi. Teopema o bubnunoreka [IOK
KMHETUYECKOU DHEPrUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe
40 JlabopaTtopnast pabota «3y4uenune bubnmnoreka [JOK
3aKOHA COXPaHEHUsS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE NTBHKCHHE U €T0 bu6mmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnmnoreka [JOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U py>KMHHBIN

MassTHHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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44

VYpoxk-uccienopanue «3aBUCUMOCTb
nepuoia KojieGaHu OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHEPTUU IPU
MEXAHUYECKUX KOJIEOAHUAX

46

JlaboparopHas pabota «OnpeneneHue
4acTOThI U NIEpUoAa KojaebaHui
NPYKAHHOTO MasTHUKA»

Bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH IEPHO/1a KOJIeOaHH
rpy3a, HOABELUIEHHOI'0 K HUTH, OT
Macchl rpy3a»

bu6mmorteka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckie Boiabl. CBOWCTBA
MeXaHU4eCKUX BOJH. [IponosbHbIE 1
MIOTIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenoranue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pomKoCTb 3ByKa 1 BBICOTa TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

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

54

[ToaroToBKa K KOHTPOJIBHOM paboOTE 10

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus v BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KoHnTtposbHas pabora mo reme "3akoHbI

55 coxpaHeHus. MexaHudeckue
KoJieOaHus ¥ BOJIHBI"
56 DIeKTPOMArHuTHOE TOJIE. bubnuoreka [IOK
DJIEKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-konpepenus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bu6nunoreka [IOK
Hcnonb3oBaHue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJII COTOBOU CBI3H"
Vpok-uccnenopanue "M3ydueHue
. 7 bubmuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https.//m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOMIIEHOTO TenedoHa
Pemienue 3a1au Ha onpeneneHne
60 YacTOTHI ¥ JUTUHBI DJIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas IpUPoO/a CBETa.
61 CxopocTtb cBeTa. BonHoBbIE cBOCTBa Brbmorexa LIOK
P ' https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounnku ceta. [IpssmonnHeiiHOe
62 aCIpOCTpaHEHUE CBETA. 3aTMCHHUS brbmorexa [TOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpaX€HHUs CBETa. 3epKaja.
63 PemeHH::p3az[aq HaII I/IMCHCEII/IC 3aKOHA bubmorexa LIOK
P https://m.edsoo.ru/ff0b38c4
OTpakKeHHsI CBETa
64 [Ipenomnenue cBera. 3akoH bubmuoreka [IOK
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IMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHyTpEHHEE OTpa)KEHUE CBETA.

bubmuoreka [JOK
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.e dsoouru /FOb3C5C
OTPa)XEHHUS B ONITHYECKUX CBETOBOAX T '
JlaGopaTtopnast padota "VMccnenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMICHHS
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crekiao""
Ypok-koH(pepennus "Vcnons3oBanne
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTuyeckas cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoeHme N300paKeHHIA B JIMH3AX
p p https://m.edsoo.ru/ffOb444a
JlaGopatopHas pabota "OmnpezneneHue
N bu6mmnoreka [IOK
70 (OKYCHOTO PAaCCTOSIHHSI U ONTHYECKOMN Omaorexa IO
T T p— https://m.edsoo.ru/ffob4206
71 VYpoxk-koupepennus "Onruueckue bubnuoteka [IOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuoteka [JOK
72 ['ma3 kak onTU4eckas cucreMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepennus "{edhexTsl 3peHusI.
Kak coxpanuts 3penune"
Paznoxxenue 6emoro cBeTa B CIIEKT.
74 Oneitel HetoToHa. Cnoxkenue bubnnorexa [HOK

CIICKTPAJIbHBIX IIBCTOB. I[chepcm{
CBCTa

https://m.edsoo.ru/ff0c0f4c
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JlaGopaTtopHas pabdota "OMbITHI 11O
pa3I0KeHuIo OeI0ro cBeTa B CIEKTP U

Bu6mmoreka [JOK

75
BOCHPHATHIO [IBETA NPE/IMETOR TIpH HX https://m.edsoo.ru/ffOc0e2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTph"
Ypoxk-nipaktukyM "BosiHOBBIE CBOWCTBA
76 CBETa: TucHepcHsi, tHTepdepeHnns u
nudpaknys”
77 Omnsitel Pezepdopa u nmanerapHas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Mozaens atroma bopa
Hcnyckanue U MOTJIONICHHE CBETa
79 atomoMm. KBauTbl. JInneiiyareie bubmorexa HOK
’ ' https://m.edsoo.ru/ffOc144c
CHEKTPHI
80 Ypok-npaktukym "Habmnronenue bubnuotexa [JOK
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI bubmmorexa HOK
g g https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro aapa. Hyknonnas bubnunoreka [IOK
MOJIENIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBPALLICHHUS. bubnnorexa [HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemienue 3agau mo teme: bu6mmoreka [IOK
"PanuoakTuBHBIE TpEeBpalLieHUs " https://m.edsoo.ru/ffOclb4a
85 [Tepwon morypacmaa
VYpok-koHpepenuus "PaaroakTuBHbIE
P epenu 8 bubmuorexa [JOK
86 W3JIY9CHHS B IPUPOJIC, MEIUITUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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SlnepHblie peakunu. 3aKOHbI

bu6mmoreka [IOK

87 COXpaHEHHUs 3aPsII0BOTO U MACCOBOTO httos://m.edsoo.ru/Ff0c1c58
qrcen

88 OHeprus CBsA3M aTOMHBIX saep. CBs3b bubnmoreka [JOK
MacChl U SJHEPrUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3a1a4 o teme "Anepusie
peakuu"

90 Peakuuu cunTte3a u neneHus saep. bubnuoreka [IOK
Ucrounuku sneprun ConHila u 3BE3/1 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. JIeicTBus paiuO0aKTUBHBIX
M3JIy4€HUI Ha )KUBBIE OPraHU3Mbl"

[ToaroroBka K KOHTPOJIBHOMN paboTe 1Mo

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka LIOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIe siBacHUS"

KonTponbhas pabota o Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNIeKTPOMarHUTHBIE BOJIHBI.
KBanToBnie siBeHus"
[ToBTOpenue, o6o0IIeHNE.

94 JlaGopaTopHbIie pabOTHI 11O KYypCy bubmorexa [IOK
" N " https://m.edsoo.ru/ff0c245a

BzaumopeiictBue ten
IToBTopenue, 0o006IeHME. Pemenue
95 pacquII){mx " Kaqec]:BeHHLIx 3a/1a4 1o bubmorexa HOK
" " https://m.edsoo.ru/ff0c2572
teme ""TernnoBbie mpolecchl
9% [ToBTopenue, 06001eHue. Perenne bub6numoreka [IOK

PACUCTHBIX U KAYECTBCHHBIX 3a/1a4 I10

https://m.edsoo.ru/ff0c2a22
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teme "KIIJ] TenmioBeIX aBHTaTenei'”

[ToBTOpenue, 06061eHNE. PemeHue

bu6mmoreka [IOK
97 pPacYeTHBIX U KaYeCTBEHHBIX 3a/1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpenue, oboOIIeHNE.
98 JlaboparopHbie pabOTHI IO Kypcy 1 1 bubmorexa HOK
" " https://m.edsoo.ru/ff0c2c52
CBeTOBbIE SIBIICHUS
[ToBTopenue, 0606menue. Pabora ¢
99 TEKCTaMU I10 TEME "3aKOHBI 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[ToBTOpenue, o6o06menue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOopenue, o0o0mmenue. Padora ¢ 1 bubmmoreka [IOK
TekcTaMu 110 TeMe "CBETOBBIE SIBIIEHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabora ¢
102 TekcTaMmu 1o TeMe "KBanToBas u 1
anepHas pusuka"
OBLIEE KOJIMYECTBO YACOB IIO 102 97

[TPOI'PAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHON TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBePSIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaTh NU3YYCHHBIC ITOHATHUSA

1.2

pas3iimuaTth ABJICHHUA IIO OIIMCAHHWIO HX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JAHHOC Q)HSHHGCKOC SABJICHUC

13

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUHA B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH NPAKTHUUECKYIO 33/1a4y B y4EOHYIO, BBLACIATDH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3NICCKUX SIBICHUI

14

ONMCHIBATh H3YyYEHHBIE CBOWCTBA TN U (DU3UYECKHE SIBJICHUS,
UCHoyib3ysl (U3MYECKHE BEJIWYMHBI, HPU ONUCAHUM TMPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJIb3YEMBIX BEIMYUH, MX
0003Ha4YeHUSI U €AUHUIIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MUECKYI0 BEJIUUYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TIpadUKH  H3Y4YEHHBIX  3aBUCUMOCTEH

(hbUBUYECKUX BEIMYNH

15

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TIPOIECCHI,
HCNOJIb3ysl H3YYEHHBIE 3aKOHbI, IPU 3TOM JaBaTh CJIOBECHYIO
(GbopMynUpOBKY 3aKOHAa W 3alHCBhIBAaTh €ro  MaTeMaTHYeCKOoe

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
4yucllie M B KOHTEKCTE CHUTyallMii MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh TNPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
o0bsicHeHUe U3 1 — 2 JIOTHYECKUX 1IaroB ¢ Onopoi Ha 1 — 2 U3y4eHHbIX
CBOMCTBA (DU3NYECKUX SBJICHUN, (PU3UICCKUX 3aKOHA UITU

3aKOHOMCPHOCTHU

1.7

pemats pacy€rHble 3a1ayd B 1 — 2 neiicTBUS, MCIONIBb3Yys 3aKOHBI U




(dhopMyIibl, cBs3bIBaIOLINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIN3a
yCIIOBMSI 3aJ]aud  3alUChIBaTh KpPATKOE YCIIOBHUE, MOJACTABISThH
¢busnyeckre BEIUYUHBI B POPMYJIIBI U IPOBOJUTH PacuéThl, HAXOAUTH
CIPaBOYHBIE JaHHBIC, HEOOXOIUMBIC IJI PEIICHUs 33]a4, OIICHUBATh

PEAUTUCTUIHOCTD MOTYYCHHON (PU3NICCKON BEIIMIMHEI

18

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTH IPH IMOMOIIU
(Gbu3MYeCKUX METOAOB, B OMNHCAHUU HCCIECIOBAHMS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyath U
MHTEPIPETUPOBATh MOJNYyYEHHBIH pe3ylbTaT, HAaXOIUTh OIIUOKU B

XO0J¢€ OIIbITa, AC€JaThb BBIBOJBI I1O €TI0 pE3yJjibTaTaM

1.9

MPOBOJIUTh OMBITHI TIO0 HAOIIOJCHUIO (U3UYECKUX SIBJICHUH WU
(bu3MUecKUX  CBOWCTB  Tel:  (QOpPMYIHpPOBaTH  IPOBEPSiEMbIC
NPEIIOJI0KEeHUs, COOMpaTh  YCTAHOBKY U3  HPEIJIOKEHHOTO

000pyI0BaHUs, 3aITUCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHS C MCIOJIb30BAHHEM AHAJIIOTOBBIX H
M (poBBIX MPUOOPOB, 3aMHUCHIBATh MOKa3aHUS MPHUOOPOB C YyUETOM

3a/TaHHOW a0COJIIOTHOM MOTPEITHOCTH N3MEPCHHM

111

MIPOBOJIUTH MCCIIEIOBAaHNUE 3aBUCUMOCTH OJTHON (pU3HUEeCKON BETMUNHBI
OT JIPYrol ¢ MCHOJIb30BAaHUEM NPSIMBIX W3MEPEHHH, y4acTBOBATH B
IUTAHUPOBAaHUM Y4eOHOTO UCCIe0OBaHMs, COOMpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MIPEATI0KEHHOMY IUIaHy, GUKCUPOBATh
pe3yabTaThl MOJyY€HHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE
MPEI0KEHHBIX TaOIUI] ¥ TpadUKOB, AeNaTh BHIBOJbI

10 pe3yJibTaTaM UCCIIEJOBAHUS

112

MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKHX BEIMYUH, CIEIys
MPeI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHUN coOupaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYKCIATH 3HAYEHHE HMCKOMOM

BCJIMYUHBI

1.13

coOyoaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1ab0paToOpHBIM 000pyIOBaHHEM

1.14

YKa3bIBaTh PUHIUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOWCTB C IMOMOIIbI0 HMX ONUCAHUS, HCHOJIb3YA
3HAHUST O CBOMCTBax (UBMYECKUX SIBJICHUH U

HeoOxoMMBbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTL TPHUMEPHl (HAXOAUTh HHQPOPMAIUIO O TPUMEPax)
MIPAKTUYECKOTO MCIIOIh30BaHMs (PU3HMUYECKUX 3HAHUH B TIOBCETHEBHOM
YKU3HHM JUIsl oOecTieueHus 0€30IMacCHOCTH IIPpH 00paIlieHuu ¢ IprudopamMu
Y TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHYECKOT'O ITOBEJICHUS B OKPYIKAIOLICH cpezie

1.16

OCYILECTBIATH OTOOP MCTOUYHUKOB MHGopManuu B cetu MHTepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM W MYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOUYHHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBJISETCS MPOTUBOPEUMBON WM

MOJKET OBITh He,ﬂOCTOBCpHOfI

1.17

HCIIO0/Ib30BaTh npu BBIIIOJIHCHUU y4eOHBIX 3a/laHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (HU3UYECKOTrO0  COJEpKAHMA,
CIIPaBOYHBIE MATEPUAIIbI, peCypchl ceTu IHTepHeT, BaaeTs NpuéMaMu
KOHCITIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPpOpMaAUU

u3 O,Z[HOI71 3HAKOBOM CUCTEMBI B APYyTryro

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MMChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHHUKOB HH(OpMaLUU GU3NYECKOTO COJIePIKaHUS,
B TOM 4HClIe MyOJMYHO JeJaTh KpAaTKHE COOOIIEHUS O pe3yibTaTax
MPOEKTOB HMJIM Y4YeOHBIX HCCIEAOBAHUN, TPH OSTOM TPAMOTHO
HCMOJIb30BAaTh M3YYEHHBIM MOHSATUHHBINA ammapar Kypca

(u3HKH, COMPOBOKAATh BBICTYIUIEHHE NIPE3eHTaluen

1.19

IIPU BBIMOJIHEHUH Y4eOHBIX MTPOEKTOB U UCCIIEAOBAHUM pacnpenensiTh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3a/1a4yaMH,
CIIEIUTH 3a BBINIOJIHEHUEM IUIAHA JEWUCTBHUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TPYMIbI, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHUE

OKPYKarOIINX

8 KJIACC

Kon
NMpoBEPIEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh IMOHATUSA

1.2

pas3iinyaTth SABJICHUA IO OMNHMCAHWIO HMX XapaKTCPHBIX CBOICTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (U3NYECKOE SBICHUE

13

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIleM MHpE, B TOM 4YHuCie (PU3UYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/1a4y B y4EOHYIO, BBILACTATDH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHHUMA

14

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKHUE SIBICHHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, TPU ONUCAHUM IPABHIHHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYUH,
0003HAYCHHS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C  JIPYTHMHU
BEIMYMHAMHU, CTPOUTHh TpauKu  M3YyYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCpU30BaTb CBOMCTBaA TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3allUCbIBaTb €ro MaTCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PM3UYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyallHd TPAKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHHE U3 |
— 2 JOTMYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (bH3I/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NENCTBHS, UCIONb3YS 3aKOHBI U
(hopmynsl, CBsA3BIBarONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHAIU3a
YCIIOBHSI 33/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JNaHHBIX JJI pelIeHHs 3aJayd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXomuMBbIe TSl €€ pelIeHHs], MPOBOIUTh PAcUEThl U CPABHHUBATH
MOJTydYEeHHOE 3HA4YeHHE (PU3NYECKONW BETUYHHBI C HM3BECTHBIMU

JaHHbIMH

18

pacnno3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUTH IPpU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOHO0B, UCITIOJIB3Ys OITMCAHUEC UCCIICAOBAaHNA, BBIACTIATH
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMPABUJIIBHOCTL IIOPSAJAKaA

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BLIBOABI

1.9

MPOBOJIUTH OMBITH MO HAONIOACHUIO (DU3MUYECKUX SIBICHUH WIN
¢u3uueckux  CBOMCTB  Tem:  (OpMyIMpOBaTh  MPOBEpSEMbIC

MPEaNoIOKEeHNs, CcoOupaTh  yCTAaHOBKY M3  MPENI0KEHHOTO




000py/I0BaHus, OMUCKHIBATH XOJI OIbITa U (OPMYIUPOBATH BHIBOBI

1.10

BBIIIOJIHATL NPSAMBIE U3MEPEHHUS C MCIOJb30BAHUEM aHAJIOrOBBIX
npuOOPOB U TATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YIIbTATHI

M3MEPECHUH ¢ y9€TOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH

111

MIPOBOANTH UCCIIEOBAaHUE 3aBUCMOCTH OJJHOM (PM3MYECKOM BETTMYNHEI
OT Jpyrod € WCIIOJIb30BAaHHEM IMPSIMBIX HM3MEPEHHI: IIAaHUPOBATh
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHHUS, CIICAYS
NPEAJIOKEHHOMY IUIaHy, (DUKCHpPOBATh pE3yibTaThl IOIYYECHHOM
3aBHCUMOCTH B BUJE TaONUIl U TpaduKoB,

ACJIaTh BbIBOJLI I10 PE3YyIbTaTaM HCCIICAOBAHUA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3NYECKUX  BEIUYWH:
TUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys NpeUIOKEHHOW MHCTPYKLMHM, M BBIUUCIATH 3HA4YEHUE

BCIIMYUHBI

1.13

CO6.]'IIOI[8.TB npaBujia TCXHUKH 0e30MmacHOCTH Ipu pa60Te C

nabopaTopHbIM 000pyIOBaHHEM

1.14

XapakTepU30BaTh MPUHLHUIBI JEHCTBUS HM3YUYCHHBIX MTPHUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONMIOPOM HAa MX OMHUCAHUS, UCTIONb3Ys 3HAHUS
0 CBOMCTBaXx (DM3MYECKUX SBICHUW U HEOOXOJAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTh IPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HN3MCPUTCIIbHBIC
HpI/I60pI)I o Cxe€MaM M CXEMAaTUYHBIM pHUCYHKaM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX LIEIeil C IOCIeAOBaTEIbHBIM U napaJijiCJIbHbIM
COCIMHECHUECM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HAYCHUS

3JIEMEHTOB JJIEKTPUYECKUX LETIEN

1.16

NPUBOAUTH TNpPHUMEPHl (HAXOAMTh HMH(OpPMAIMI0 O TpUMEpax)
MPAKTHYECKOTO UCTIOIh30BaHUS (DU3MYECKIX 3HAHUI B MTOBCETHEBHOM
KHU3HH JJ1s1 obecrieueHust 6e30MacHOCTH IpH 00palleH!H ¢ TpudopaMu
Y TEXHUYECKAMH YCTPOHCTBAMH, COXPAHEHHS 3/I0POBBS U

CO6JIIO,Z[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUSA B Opr)KaIOH_ICﬁ cpeac

1.17

OCYILIECTBIATH MOUCK UHPOpMAINK (HU3HUECKOTO COAECPKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOIMXCS 3HAHUW W NYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIACIATh WH(POPMALNIO, KOTOpas

SIBJISIETCS] IPOTUBOPEUMBOM HIJIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TNPH  BBIOJHEHWH  YYEOHBIX 3aJaHuil  Hay4yHO-




MOMYJISIPHYIO JIUTEpaTypy (PHU3UYECKOro COJCp)KaHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl ceth  HHTEepHET; BiaAeTh  NpUEMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus UHPOPMAIMK U3 OJHOM

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIC MYOJMYHO TMPEACTABIATh PE3YJIbTATHI
MPOCKTHON WJIM HWCCIEAOBATEIIbCKON JIEATEIbHOCTH, TPHU OTOM
IPAMOTHO MHCIIOJb30BaTh M3Y4YCHHBIM IOHATUWHBINA amnmapar Kypca

(Gu3MKH, COMPOBOXKIATH BBICTYIIJICHHE TIPE3CHTAIINEH

1.20

IIPU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAaHUM (PU3NYECKUX
MIPOLIECCOB PaCHpPEesITh 0053aHHOCTU B I'PYIIE B COOTBETCTBHH C
IIOCTABJIEHHBIMHU 33JJa4aMU, CJICINUTH 3a BBIIIOJHEHUEM IUIaHA JEHCTBUI
U KOPPEKTHUPOBATh €ro, aJleKBaTHO OIICHWBAaTh COOCTBEHHBIN BKIIAJI B
JESATEIbHOCTD IpYIIIbI, BBICTPauBaTh KOMMYHHMKaTUBHOE
B3aUMOJCICTBUE,  IIPOSBIISIL ~ T'OTOBHOCTh

paspeniats KOHPIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHUA

1.2

pas3yiniaTth SABJICHUA IO OIMUCAHWUIO UX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIINX TaHHOC (bHSI/I‘—IeCKOG SIBJICHHUC

13

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 33/1a4y B y4EOHYIO, BBLACTATDH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIA

14

ONHMCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (DHU3UYCCKHE SBIICHHS,
WCTIONIB3Ysl  (DU3WYECKHWe BEIWYMHBI, TPH OIMUCAHWHM TPABHILHO
TPaKTOBaThb  (PU3WYECKHII  CMBICT  HCIONB3yeMBIX  BEIWYHH,
0003HaYCHUSI U €UHUIIBI (PU3UICCKUX BEIIMYUH, HAXOIUTh (hOPMYJIBI,

CBSI3BIBAIOIIME JIAHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU




BEIMYMHAMH,  CTPOUTH  TIpaduKH  U3YyYEHHBIX  3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYMH

15

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHbI, IIpU OSTOM JdaBaTb CJIIOBECHYIO
q)OpMYJII/IPOBKy 3aKOHa MW 3alucChiBaTb €ro MaT€MaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallUd IIPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATH IPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB ¢ MOMOUIbI0 2 — 3 U3YyYEHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIE 3aJaudl (ONMMpAoLIMecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHbl U  (OPMYIHbI, CBSA3bIBAIOIINE
¢usnueckue BEJMYMHBI HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOLIME WU
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUIsL pEUICHMs], NPOBOJUTH Pacd€Tbl M OLICHMBATh PEAIMCTUYHOCTH

MOJIYUYCHHOT'O 3HAUCHU A (I)I/I3I/I“IeCKOI\/’I BCIIMYHMHBI

1.8

pacnio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOXHO pCHIUTh IIPU MMOMOINN
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMUMCAHUC NUCCIICAOBAaHNs, BbIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL IPABHUIIBHOCTL IIOPAJAKa
MMpOBCACHUA HUCCICAOBAHUA, ACIATh BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

1.9

MPOBOJNTH OIBITHl 0 HAONIOJCHUIO (U3WYSCKUX SBICHUN WIH
(U3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO0 Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOAUTh TPU HEOOXOJMMOCTH CEpHUI0 TPSMBIX H3MEpEHUH,
OTpesieNisisi CpelHee 3HAauYeHHE H3MepseMOil BeIWYuHBI ((POKYyCHOE
paccTositHue coOuparoieid JHH3bI), 000CHOBBIBATH BBIOOp CrHOCO0a

n3MepeHus (M3MEepUTENIBHOTO MpUdopa)

111

MPOBOJIUTH HCCIEOBAaHUE 3aBHUCUMOCTEH (U3MYECKHX BEIMYUH C
WCTIOJIh30BaHNUEM TPSMBIX W3MEPEHHWH: TUIAHUPOBATh HCCIIECIOBAHNE,
CaMOCTOSITENIbHO COOMpATh YCTAHOBKY, (DMKCHUPOBATh PpE3yJIbTATHI

HOHy‘ICHHOﬁ 3aBHCHMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHH B BHJAC Ta6J'H/IHI/I




rpaduKoB, AenaTh BBIBOJBI IO Pe3yabTaTaM UCCIIEIOBAHUS

112

IPOBOJUTh  KOCBEHHbIE  W3MEpPEHUs  (U3UYECKUX  BEIMYUH:
TUTAHUPOBATh U3MEPEHUS], COOMPATh YKCIIEPHUMEHTAILHYIO YCTAHOBKY U
BBIIIOJHATD W3MEPEHMs, CleAys IPENJIOKEHHOM HMHCTPYKIMH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATh IIOJIyYECHHBIC

PE3yNbTaThI ¢ YYETOM 3aJaHHOW MOTPELTHOCTH U3MEPEHHI

1.13

CO6J'IIOI[8,TI) mpaBujia TCXHHUKHU 0e30MmacHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYIOBaHUEM

1.14

pas3iindyaTe OCHOBHBIC IIPHU3HAKKW H3YYCHHBIX (1)I/I3I/ILI€CKI/IX MOHCHCﬁZ
MaTCprajibHad TOYKa, a0COJIFOTHO TBépI[OC TCIIO0, TOYECYHBIM MCTOUYHUK
CBCTAa, JIy4, TOHKasdA JIMH3a4, IJIaHCTapHad MOJACJIb aTOMa, HYKJIIOHHAad

MOJICJIb AaTOMHOTO sijIpa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB € ONMIOPOM HA UX OMMCAHUS, UCTIOJb3Ysl 3HAHUS
O CBOHCTBaX (HU3UYECKUX SBICHUH ¥ HEOOXOIMMEIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIONBb30BAaTh CXEMbl U CXCMAaTUYHbIE PUCYHKH H3YyUYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-ITPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS U300paKEHUN B MJIOCKOM

3epkaie U coduparomieil TmH3e

1.17

MPUBOJUTh TPUMEPHl (HAXOAUTh WHPOPMAIUIO O MpUMEpax)
MPAKTUYECKOTO MCTOIb30BaHUsI (PU3UUYECKUX 3HAHUHN B TTOBCETHEBHOM
YKU3HH JUTs1 0OecTieueHHs 0€30MTacHOCTH MPY OOpalIieHUH ¢ Tpudopamu
Y TEXHUYECKUMHU YCTPONCTBaAMH, COXpaHEHUS 3I0POBbS U

CO6JIIO,Z[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUSA B Opr)KaIOH_ICﬁ cpeac

1.18

OCYIIECTBIAThH MOUCK HHPOpMAIHH (HU3HMUECKOTO COACPKAHUS B CETU
HNutepuer, caMocTOsTENbHO (OPMYIHpPYST TOWCKOBBIM  3aIpoc,
HAXOOUTh IIyTH  OINPENENICHHS  JIOCTOBEPHOCTH  IOJYYEHHOM
nHpOpMalUd HAa OCHOBE HMMEIOIIMUXCS 3HAHUW M JOMOJHUTEIHHBIX

HCTOYHHKOB

1.19

UCNOJb30BaTh MPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUil  Hay4yHO-
MOMYJISIPHYIO JINTEPaTypy (U3UYECKOTO COJEp:KaHus, CIPaBOYHBIC
MaTepuainsl, pecypcbl ceth  VHTepHeT; BiaieTb NpUEMaAMU

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POPMAIIUN U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIEC MICbMEHHBIE U YCTHBIE COOOLICHHS HA OCHOBE
nH(pOpPMAIUU U3 HECKOJIBKUX UCTOYHHKOB (PU3UUECKOTO COJICpIKAHU,
myOJIM4HO MPEJICTaBIISATh pe3yabTaThl MIPOEKTHOI WIH
HCCIIEI0BATENBCKOM EATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI NMOHATUWHBIM anmapaTr u3ydaeMoro paszzaena (GU3NKH U
COIIPOBOXAATh BBICTYIUIEHUE IIpE3EHTAlMed C y4€Tom

0c00EHHOCTEH ayJUTOPUN CBEPCTHUKOB

121

MIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M HCCIEIOBAaHUHN (PU3MUECKUX
MIPOLIECCOB pacHpelieNsiTh 00S3aHHOCTU B I'PYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33/1a4aMH, CJIEUTH 32 BBIIIOJIHEHUEM I1JIaHA IEUCTBUI
U KOPPEKTUPOBATh €ro, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJaJ B
JeSATEIbHOCTh TPYNIIbI, BBICTPaUBaTh KOMMYHUKATUBHOE
B3aUMOJCUCTBUE,  IPOSABIISIA  T'OTOBHOCTH

paspeniatb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pasneJa

Kon
JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COEPKAHMS

®U3UKA U EE POJIb B IIO3HAHWUMW OKPYXXAIOIIEIO MUPA

11

®uszuka — Hayka O Impupoje. SBiaeHUs ITPUPOABL.
@u3nyecKkue  ABICHUS:  MEXAaHUYECKHE,  TEIUIOBBIE,

QJICKTPUYCCKUC, MAT'HUTHBIC, CBETOBLIC, 3BYKOBBIC

12

@dusnyeckne  BenW4MHBL  V3MepeHwe — QHU3MUECKHUX
BesimunH.  Pusmueckue  npubopsl.  [lorpemHocts

n3MepeHnil. MexxayHapoaHas CUCTEMA €AUHULL

13

EcrecTBeHHOHAY4HBI METOJl MO3HAHWS: HAOJIIONEHHE,
IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIJBHUKCHHUE TUIIOTES,
OKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

Ha6n}0naeM0ro SABJICHUA

14

Onucanue (I)I/I3I/ILIGCKI/IX SIBIICHU} C IIOMOIIBIO MOAETIEH

15

[TpakTrdeckue paboOTHI:

N3mepenne pacCTOSHUN.

N3mepenne 00bE€Ma )KUIKOCTH U TBEPAOTO Tea.
Omnpenenenre pa3MepoB MaJlbIX TeJl.

N3mepenne Ttemmneparypbl HNpU MOMOUIM KUAKOCTHOTO

TEPMOMETPA U JATUMKA TEMIIEPATypPhI

I[TEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUUN BEHIECTBA

2.1

Ctpoenue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MeEpHI.
OnbITel,  [OKa3bIBAIOIIME  JUCKPETHOE  CTPOEHUE

BCIICCTBA

2.2

JBumxenne yactui,  BemlectBa. CBsi3b  CKOPOCTH
JIBIDKEHHSI YacTHUI[ C TeMmImeparypoud. bpoyHoBckoe

nBUOKeHue, muddysus

2.3

B3anmoneicTBre yacTUL] BELIECTBA: IPUTSKEHHUE U

OTTaAJIKUBaHUE




2.4

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B,
KUAKOcTeH U TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.
B3auMocBs3p Mexay CBONCTBAMU BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M HUX aTOMHO-MOJEKYJISPHBIM

CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHBIX COCTOSTHHIA BOJIBI

2.6

[TpakTuyeckue paboTHI:

Onenka pguamerpa aromMa  METOIOM  psAloB  (C
UCIoJIb30BaHueM (Gotorpaduii).

OnbIThl IO HAOIOIEHUIO TEIIOBOTO PACHIMPEHUS I'a30B.
OnbIThI 110 00OHapyKEHUIO JEUCTBUS CHJI

MOJICKYJIAPHOT O IPUTAKCHUSA

JIBIDKEHUE U B3AMMOJEVMCTBHUE TEJI

31 Mexanunueckoe JBY)KEHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JABH)KCHHE
39 Ckopoctb. CpenHsii CKOPOCTb IIPM HEPAaBHOMEPHOM
' JBUXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUS
SIBnenue mHepuuM. 3akoH HMHepUuM. B3aumopelicTeue
3.3 TeJ KaK NPUYMHA U3MEHEHHsI CKOPOCTH JBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tela
34 ITnotHOCTH BemecTBa. CBA3b IUNIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €JMHUIIE 00BEMA BEIlIECTBA
3.5 Cuna Kak XapakTepUCTHKA B3aUMOACUCTBHS Tell
36 Cuna ympyroctu u 3akoH ['yka. U3mepenuwe cumbl ¢
' IIOMOILBIO TUHAMOMETPA
37 SIBnenue TAroTeHus U cuiua Tsbkectd. Cuila TSHKECTH Ha
' JIpyrux mwianetax. Bec tena. HeBecomocTh
28 Cuna tpenus. TpeHuE CKONbXKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoie U TEXHUKE
39 CnoxeHue cwil, HalpaBICHHBIX II0 OJHOW MpPSIMOM.
' PaBHoOpelicTBYIOIIAsA CUIT
[TpakTueckue paboTHI:
3.10 OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO  JABHKCHUS

(mapuka B KHJIKOCTH, MOJEIH  DJIEKTPUUYECKOTO




aBromMoOmiiT W Tak jgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHUSI Opycka WIM IIapukKa To
HAKJIOHHON  1uiockocTH. OmpeneneHue  IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUus (nedopmaruu) mpyKuHbI OT
MPWIOKEHHOW  cuibl.  OMBITBL, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHSI CKOJIBXKEHHsSI OT Beca Teja U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

@u3nyuecKue SIBICHUSA B IPUPOJE: IPUMEPDI ABUKEHUS C

311 Pa3IUYHBIMHE CKOPOCTSIMU B )KMBOW U HEXKHUBOH MPUPO/IE,
JICCTBUE CUIIBI TPEHHS B TIPHPO/IE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: TMHAMOMETP, MOAIUITHUKH

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUSA U

L YBEJIMUYEHUS 1aBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTb JAaBJICHHS ra3a OT 00bEMa,
' TEeMIIepaTypbl
A3 [lepenava naBneHus TBEPABIMU TEJIAMU, KUIAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTuueckre MaluHbI
3aBUCUMOCTh  JaBIEHHS] JKUAKOCTH OT  TJIYOHHBI.
4.4 IMuapocraTudeckuit nmapagokc. Coobiaromuecst CoCy/bl.
['unpaBnuyecKkrue MeXaHU3MbI
AtMmocdepa 3emnn u atMocepHoe naBieHue. [Ipuunns
45 CyIIIECTBOBaHUSI BO3MYIIHOW 00070uku 3eMiau. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JAaBICHUS OT
BBICOTBI HaJI YPOBHEM MOPSI
46 W3mepenne atmocheproro namnenus. Ilpubopbr mis
' U3MepeHust aTMOCHEPHOTO TaBICHUS
JlelicTBUE KUAKOCTH M ra3a Ha IOrPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) Cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3myxormiaBanue
19 [TpakTrueckue pabOTHI;

HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJE OT




00béMa MOTpYyKEHHOHM B KHJAKOCTh 4YacTH Teja.
Omnpenenenne BHITAIKUBAIOLIEH CUIIbL, IEHCTBYIOIIEH Ha
TENO, MNOrpyk€HHOe B KuAKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIMIEH CHJIbI, JEHCTBYIOLLIEH
Ha TEJIO0 B JKUIKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YaCTU TeJla U OT IUIOTHOCTH
JKUIKOCTH. Koncrpyuposanue apeomerpa WIH

KOHCTPYUPOBAHUC JIOJKH u OIIPpCACIICHUC et

IPY30MOABEMHOCTH

®dusnueckue  SABICHUS B NPUPOJE:  BIUSHUE
4.10 aTMOC(EepHOTO IaBJICHUS Ha KUBOW OpPraHU3M, IUIABaHNE

pbIO

TexHuueckne yCTpOWCTBA: COOOLIAIOMIMECS COCY[IBI,
411 YCTPOWCTBO  BOJONPOBOJA, THAPABIMYECKHHA Ipecc,

MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOIl Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 Mexanunueckas padbora
5.2 MexaHnueckas MOIIHOCTb
- [IpocTele  MexaHU3MBI: pblyar, OJOK, HaKJIOHHAs
' ockocTh. [IpaBuiio paBHOBecHs pbluara
5.4 [IpumeHeHne npaBuia paBHOBECHS phluara K 0JIOKy
«3onotoe  mpaBwio»  MexaHukd.  Koaddunument
55 II0JIE3HOT'O EHCTBUA MEXAHNU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmanpHas SHEPruy TeIa, NOAHATOTO Hall 3eMIEH
5.7 Kunernueckas sneprus
cg [TonHast mMexaHW4ecKas >Heprusi. 3aKOH HM3MEHEHUS M
' COXpaHEHHsI MEXaHUYECKOH SHEPruu
[TpakTiueckue paboTHI:
5.9 Onpenenenue pabOTHI CHIIBI TPEHHS PH PABHOMEPHOM

JBMOXKCHUMW TCJIa 110 FOpPISOHTﬂIIBHOfI IOBECPXHOCTH.




UccnenoBanue YCJIOBHIA paBHOBECHS phlyara.
N3mepenne KIIJI nHaknoHHOW 1ockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

duzndeckue SBICHUS B npupoaec: pblyaru B TCIIC

5.10
YeJioBeKa
TexHuyeckue yCTpOWCTBA: pbluar, TMOJABMXKHBIA U
5.11 HETOJIBIKHBINM OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COePKAHUSA
paszeJa 3J1eMeHTa
TEIIVIOBBIE ABJIEHNA
OCHOBHBIE ~ TOJIOKEHHUS]  MOJIEKYJISIPHO-KUHETUYECKOMN
6.1 TEOpUM CTpOeHMsl BemiectBa. Macca M pa3Mepsl
' MosieKysl.  OmbIThl,  TOATBEPXKIAIOIIME  OCHOBHBIE
I0JIOKEHUSI MOJIEKYJIIPHOKUHETUUECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO U ra3o00pa3HOro
6.2 cocTtosiHMI BemiecTBa. Kpucrammueckue U amop(dHbie
Tena
OOBbsicHEHHE CBOMCTB ra30B, )KUJKOCTEH U TBEPIBIX TEN
6.3 Ha OCHOBE TIOJIOKCHUH MOJIEKYISIPHOKWUHETUIECKON
6
TEOPHH
6.4 CMaunBaHuE U KallUJUISIPHBIE SIBICHUS
6.5 TemioBoe pacliupeHHe U CKaTHE
66 Temmepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
' TEIIOBOTO JIBU)KEHUS YaCTHII
67 Buytpennss sHeprus. CriocoObl H3MEHEHUS! BHYTPEHHEH
' SHEPrUu: TeIIonepeiaya U COBEpIICHUE PaOOTHI
68 Bunel Teruionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS,
' U3ITy4eHHE
6.9 KommuectBo  temwiorel. YiaenpHas — TEIIOEMKOCTH




BEIECTBA

TermmooOMeH © TemIoBOe paBHOBeCcHE. YpaBHEHUE

6.10
TEIJIOBOrO OanaHca
611 [InaBneHne n OTBEpAEBaHNE KPUCTAIUIMYECKHUX BEIIECTB.
. VY nenpHas TEIIOTA IIABICHUS
[lapooOpazoBanue u  KoHIeHcauus.  Vcnapenue.
6.12 Kunenue. VYaenpHas  Temaota  mapooOpa3oBaHMSL
' 3aBUCUMOCTh TEMIIEPAaTypbl KUMIEHUS OT aTMOC(EPHOro
JTaBJICHUS
6.13 Bnaxxnocts Bo3ayxa
6.14 DHeprus TOIINBA. Y JielIbHas TEIIOTa CrOpaHus
[Ipunnuner  paGotel  TemioBblx — asurareneit  KITJ]
6.15 TEIUIOBOTO JABUrares. TeruioBble OBUTATENd U 3alluTa
OKPY>KaIOILEH CpeJIbl
3aKOH COXpaHEHMsI U IPEBPALCHHS SHEPTUU B TEIUIOBBIX
6.16
mpoueccax
[IpakTuueckue paboOThI:
OnbIThI o 00OHapyKEHUIO JIEUCTBUS CHJI
MOJIEKYJISIPHOTO TIPUTSKEHUSL.
OneIThl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM
COJIM WJIM caxapa.
OnbITH 110 HAOIOIEHHUIO TETIJIOBOTO PACIIMPEHHUS Ta30B,
KUIKOCTEN U TBEPIBIX TEI.
Omnpenenenue 1aBieHUs BO3/1yXa B OaJUIOHE MINPHILIA.
6.17 OnbITEl, JEMOHCTPUPYIOLIUE 3aBHCHMOCTH JIaBJIECHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIAXKICHHSL.
[IpoBepka THNOTE3bl JUHEWMHOW 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEpaTypBbI.

HaGmtonenne m3aMeHeHMs BHYTPEHHEH SHEpruu Teja B
pe3yabTare Teruionepeaayl u paboThl BHEITHUX CHIIL.
UccnenoBanue siBaeHus TEriooOMeHa MPU CMEIIUBAaHUH

XOJIOJTHOW Y TOpsiY€il BOMBI.




OnpeneneHre KOJUYeCTBa TEIUIOTHI, TOJTYYEHHOTO BOJOM
npyu  TEIUIOOOMEHE C  HarpeThiM  METALTHYECKHM
LIWIMHIPOM.

Omnpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliiecca UCIIapeHus.

OrnpezenieHre OTHOCUTENLHOM BIXKHOCTH BO3/yXa.

Omnpenenenne yaeabHON TEIUIOTHI UIABJICHUS JIbIA.

6.18

Ousnyeckue SBICHUA B MNPUPOJAE: IOBEPXHOCTHOE
HATSDKEHWE W KalWULIPHBIE SBIEHUS B MPHUPOJIE,
KpUCTAILJIBI B Tipupoje, u3nydenue CoiHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTaA.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
VICIIOJIb30BAaHUSl KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHHUS
JIOMOB, THTPOMETpPHI, TICUXPOMETp, MapoBas TypOWHa,

ABUTATCJIb BHYTPCHHETO CrOpaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. [[Ba poaa 3JIeKTpUYECKUX 3apsi0B
BsaumopnelictBue 3apsikeHHBIX Ten. 3akoH  Kynona

7.2 (3aBHCUMOCTb CHJIbI B3aUMO/ICHCTBUS 3apsSHKEHHBIX TEJ OT
BEJIMUMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMH )
Onexrpuueckoe nojue. HanpsskEHHOCT 2IIEKTPUYECKOTO

7.3 nosid. ITpuHIMN Ccynepno3uiuu 3JIEKTPUUECKUX IOJIEN
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn snekrpuueckux 3apsiioB.  DJeMEHTapHBIN

74 anekTpuyeckuit 3apsan. Crpoenue aroma. [lpoBoaHuku u
TUBJIEKTPUKI

7.5 3aKOH COXpaHEHUsI IEKTPUUYECKOTO 3apsiia

26 ONEeKTpU4ecKUii  TOK.  YCIOBUSL  CYLECTBOBaHUS

' NEKTPUYECKOT0 TOKA. VICTOUHMKY TOCTOSIHHOTO TOKa
1.7 JHevictBus AIEKTPUIECKOTO TOKa (TerioBoe,




XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUIKOCTAX U Ia3ax

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPHYECKOE

7.8
HaIpsHKEHUE
29 ConpoTtusienue MIPOBOJIHHKA. VYV nenpHoe
CONPOTHUBJICHUE BEIIECTBA
7.10 3akon Oma JJ1s1 ydacTka 1enu
[locnenoBarennbHOE W MapajlieIbHOE  COEAUHEHUE
7.11
MIPOBOTHUKOB
Paborta W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
xoynsa — Jlenna
3 DJIEKTPUYECKHE LEMH W TOTPEOUTENH DJICKTPUUSCKOMN
7.1
sHepruu B ObITy. KopoTkoe 3aMbikanue
IloctossHHBIe MarHuThl. B3amMoaelCcTBHE HOCTOSHHBIX
7.14
MarHuToB
MarautHoe mojie. MarHutHoe 1ojae 3eMId U €ro
7.15
3HAYEHHE IS )KU3HHU Ha 3emiie
216 OmneiT Opcrea. MarHuTHOE MOJI€ 3JIEKTPUIECKOTO TOKA.
[IpuMeHeHne HIEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
DNeKTpoABUTATENIb TOCTOSSHHOTO TOKa. Vcmonb3oBaHue
7.17
3JIEKTPOJIBUTATENE B TEXHUYECKUX YCTPOWCTBaX M Ha
TpPaHCIIOPTE
9 OnBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOU
7.1
nHaykiuu. [Ipasuno Jlenna
DNeKTporeHepaTop. Crioco0b1 MOJTy4EHUS
7.19 AIEKTPUUYECKON SHEPTUH. DJIEKTPOCTaHIIUN Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuueckue paboThI:
OMBITHI 110 HAOTFOACHHIO JICKTPHU3AIAN TET HHAYKITHEH
7.20

U IIPU CONPUKOCHOBEHUH.

HccnenoBanue ACMCTBUS  DJIEKTPUYECKOrO TMOJSI  Ha




MIPOBOJIHUKY U TUIJIEKTPUKH.
COopka u mpoBepka pabOTHl SIEKTPUUECKOHN IIenn
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUe HaIIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILETO Yepe3
PE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha PEe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb
JJIEKTPUYECKOTO COINPOTUBJIEHUS IPOBOJHUKA OT €r0
JUTMHBI, TJI0ILAU ONEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mpaBuiia CIOKEHUS HANPSOKEHUW IpU
MOCJIEIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuia i CUIIBI TOKA IIPU MAPaUICIBHOM
COeMHEHUN  pe3uctopoB.  Ompexnenenue  pabOTHI
3JEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Pe3UcTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIJIETIIEMON Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIErO Yepes3 JIAMIIOUKY, OT HANIPSKEHUsS Ha
Heil. Onpenenenne KIIJI narpeBatensa. MccnenoBanue
MarHUTHOTO B3aUMOJIEHCTBHUS IOCTOSHHBIX MAarHUTOB.
W3yueHrne MarHuTHOrO MOJIs MOCTOSIHHBIX MarHUTOB MPH
UX 00beIMHEHNUHU U pa3aeneHuu. MccnenoBanue necTeus
INEKTPUYECKOTO TOKA HA MATHUTHYIO CTpeiKy. ONBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI B3aUMOJCUCTBUS
KaTylIKM C TOKOM M Mar"ura OT CHJIbl TOKa |
HalpaBJ€HUs TOKa B Karymke. l3ydeHuwe neucTBus

MargsuTHOI'O I1OJIA Ha MMPOBOAHUK C TOKOM.

Koucrpyupoanue u U3y4yeHue paboThI
3IIEKTPOJIBUTATES. N3mepenue KIIZQ
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITE o

HUCCIICOOBAaHUIO SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIIAHA:

HUCCICIOBAaHUC U3MEHEHUN 3Ha4YeHHSI U HaIlpaBJICHUSA




WHIYKIIMOHHOTO TOKa

7.21

Ousnueckue SBJICHUA B TMPUPOJAE: IJIEKTPHUUECKUE
SBIEHUsI B  atMocepe,  AIEKTPHUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOOCOoB,
pOJIb MAarHUTHOTO MOJISL IJIs1 )KU3HU Ha 3emiie, MOJISIPHOE

CHUAHHC

7.22

TexHuyeckue ycTpoWCTBaA: 3JIEKTPOCKOIN, aMIIepMETp,
BOJIBTMETp, PEOCTAT, CUETYUK DIIEKTPUUECKOW SHEPruu,
3JIEKTPOOCBETUTENIbHBIE ~ MPHUOOpPHI,  HarpeBaTelbHbIC
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
MIPEIOXPAHUTENH, DIIEKTPOMArHUT, JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, ITCHCPATOP IMOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kop anementa [IpoBepsieMble 371EMEHTHI COACPKAHMS
paszznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe IBMKEHHE. MarepuaiibHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO ABUKEHHUS

8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE IBUIKEHUE
HepaBHomepHoe npsimonuHeiiHOe nBIkeHHne. CpenHss

8.4 U MIHOBEHHasi CKOpPOCTh Tejla NpPU HEPaBHOMEPHOM
JIBUKEHUHT

8
85 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHEITHOE
' JIBUKCHHE

8.6 CBoboanoe naaenue. OnbITel [ammnes
PaBHOMepHOE ABMkeHUE MO OKpykHOCTU. [lepuon u

8.7 yacToTa oOpamieHus. JluHelHass W yrJioBas CKOPOCTH.
LenTpocTpeMHUTENIEHOE YCKOPEHHE

8.8 [TepBerit 3akon HproToHA

8.9 Bropoii 3akon HetoTona




8.10

Tpernii 3akon HetoToHa

8.11 [TpuHIIUIT CYyTIepIO3ULIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuia TPEHUs CKOJIBXEHUS, CUjla TPEHUS
' IIOKOSI, IPYTHE BUABI TPEHUS
314 Cuna TsKeCTH M 3aKOH BCEMHPHOTO  TSATOTEHUSI.
' YckopeHre cBOOOIHOTO MaJACHUs
815 Jewxenne  1maHer  Bokpyr  Comnuoa.  Ilepas
' KOCMHUYecKasi CKOpocTh. HeBecOMOCTh U meperpys3Ku
PaBHOBecne MaTepralbHOM TOYKH. AOCONIOTHO TBEPIOE
8.16
TEJIOo
817 PaBHoBecue TBEPAOTrO TEMa C 3aKPEIUVIEHHONW OCHIO
' BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH
8.18 Nmnynsc tena. 3menenue nmmynsca. Mmnyinbsc crmsl
8.19 3aKOH COXpaHCHHSI UMITYJIbCA
8.20 PeaxTuBHOE nBUXEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
8.2 Pabora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
' SHEPrUH U PabOTHI
823 [TorenumaneHass  dHEprus  Tena, MOAHATOTO  HAJ
' MIOBEPXHOCTBHIO 3eMIIN
8.24 [ToTeHunanbHas SHEPTUs CKATOU MPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEpruu
8.26 3aKOH COXpaHEHUS] MEXaHUIECKOH SHEPTUU
[IpakTideckue paboTHI:
Ompenenenue cpemHeld CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBWKEHUS IlapuKa IO HAaKJIOHHOW IUIOCKOCTH.
Omnpenenenne ycKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
8.27 JIBHKEHUHU 0 HAKJIIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadyalbHON CKOPOCTH.
IIpoBepka rumnoTessl: €ciu MNpPU PABHOYCKOPEHHOM

JIBUKEHUHM 03 HaudaldbHOW CKOPOCTH IMYTH OTHOCSTCS




KaKk psAa HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHMUS
OT CHUJIBl HOPMalbHOTO JAaBiieHus. OrmnpeneneHue
koaddunrenTa TpeHus CcKojibkeHud. OrnpeneneHue
KECTKOCTH TpYXUHBL. OnpeneneHue padOThI CHIIBI
TPEHUsT TIpU PAaBHOMEPHOM JIBDKEHMHM Tela 10
rOpU3OHTANBHONW ToBepXHOCTU. Ompenenenne pabOThI
CWJIBI YIIPYTOCTH IPU NOABEME TPy3a C UCIIOJIB30BAHUEM
HEMOJBWXHOTO Y IOJBUKHOIO

0JIOKOB

dusznueckue sSBJICHUS B IpUupoAc: NIPUINUBBI U OTJIUBEI,

8.28 nBukeHue miaHeT COJHEYHOW CHCTEMBbI, pEeaKTUBHOE
JBMKEHUE KHUBBIX OPraHH3MOB
829 TexHuueckne  yCTpOMCTBA:  CIIUIOMETP,  JaTYUKH

IIOJIOYKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHBI

KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH

. KoJIeOaHUH: TepHOJI, YacTOTa, aMILTUTY 1A
9.9 MaremaTnueckui u MIPY>KUHHBIN MasTHHUKHU.
' [IpeBpartieHne sHEprUn NpM KoaedaTeIbHOM JIBUKEHUH
93 3aryxatomue KojebaHus. BbuIHYXIeHHBIE KOJCOAHMS.
' Pe3onanc
Mexannueckre BosIHbI. CBONMCTBa MEXaHUYECKHUX BOJIH.
04 [IpononpHble M momepedHble BOJHBI. [[IMHAa BOJIHBI U
' CKOpPOCTh €€ pacnpocTpaHeHus. MexaHN4eCKHe BOJIHBI
B TBEPJIOM TeJIE, CEHCMUYECKUE BOIHBI
9.5 3Byk. I'poMKoOCTb 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa
9.6 WNudpa3Byk 1 ynbTpazByk
[IpakTuueckue paboThI:
Omnpenenenne  9acTOThl HW  IMepUoja  KojeOaHui
97 MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenne  4acToThl M TepHoaa  KoJjeOaHui
NIPY>KMHHOT'O MAasTHUKA

HccnenoBanne  3aBUCHUMOCTH — TepHoa  KojieOaHMH




MOJBEIIEHHOT0 K HWUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTM  Iepuoja  KosieOaHM
MPYXUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTU
pYXUHBL. MI3MepeHne ycKopeHHsl CBOOOTHOTO MaACHUs
@u3nyecKue SIBICHUS B MPUPOJE: BOCIPHUAITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHE BOJIHBI,
LIYHAMH, 3XO
99 TexHuueckue yCTpOWCTBA: 3XOJOT, HCIOJIb30BaHUE
' yIbTpa3ByKa B ObITY U TEXHUKE
DJIEKTPOMATHUTHOE TTIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DJEKTPOMArHUTHOE MOJe. DIEKTPOMAarHUTHBIE BOJHBI
' CBolicTBa 371€KTPOMarHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DJekTpoMaruuTHas mnpupoga cera. CKOpOCTh CBeTa.
' BosiHOBBIE CBOICTBA cBETa
10 [TpakTuyeckue paboThI:
10.4 W3y4yeHre  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOIH €
MOMOIIBI0 MOOUIIBHOTO TenedoHa
dusnyeckue SBICHHUS B TPHUPOJE: OHUOJIOTMYECKOe
10.5 neiictBue BUJIMIMOTO, yABTPadUOIETOBOTO U
PEHTTEHOBCKOTO U31y4eHHUN
10.6 TexHuueckue YCTpONCTBa: UCIIOJIb30BAHUE
. AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBeta. MictTouHukM cBeta
11.2 [IpsiMonmHEHOE pacTpoCcTpaHEeHNE CBETA
113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTPaKEHHS
11 ' CBETa
114 [Ipenomnenne cBera. 3akOH NPEJIOMIIEHUS CBETA.
' [losnHOE BHYTpEHHEE OTPAKEHUE CBETA
115 JIunza. Xox siydeit B IMH3E
116 OnTtuueckas cuctema (oroanmapara, MHUKpPOCKONa U




TCJICCKOIIa

11.7

I'maz kak onTuyeckas CHCTEMa. BJ'II/ISOPYKOCTB n

JAJIbHO30PKOCTDb

11.8

Paznoxenne Oenoro ceera B cnektp. OnbiTel HproToHA.

CrnokeHue CreKTpalibHbIX 1[BETOB. Jucnepcus cBera

11.9

[IpakTuueckue paboOTHI:

HccnegoBaHue 3aBUCHUMOCTH yrijia OTpaKCHHA CBECTOBOI'O

JIy4da OT yrjia nmaJacHus.

W3yuenne xapakTEepUCTHK H300paXeHHS MpeaMera B
IJIOCKOM 3epKaje.

HccnenoBanne  3aBUCUMOCTH — yrjla  MPEIOMIICHMS
CBETOBOTI'O JIy4ya OT yrja MaJieHus Ha TPaHUIle «BO3IYX —
CTEKJION.

[Tony4yenne wu300paXeHWH C TOMOIIBIO COOMparoIIeit

JIMH3BbI.

Omnpenenennue (OKYCHOTO PACCTOSIHUSI U ONTUYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI 110 pa3NoKEHUI0 OEIOr0 CBEeTa B CIEKTP.

OneITHL 110 BOCIIpHUATHUIO HOBETA NPEAMETOB IIPpHU HUX

Ha6J'IIOI[eHI/II/I 4Cpe3 IBCTOBLIC (1)I/IJ'H>TpBI

11.10

duznyeckue sIBIeHUs B pupoje: 3atmeHust CoiHua u
JIyHbl, 1[BETa TeJd, ONTHYECKHE SIBICHUS B aTMocdepe

(uBeT Heba, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOﬁCTBaI OYKH, TNEPUCKOII,

(I)OTO&HHapaT, OIITUYCCKUC CBECTOBO/IbI

12

KBAHTOBBLIE

SIBJIEHWA

12.1

OneiTel Pe3epdopaa u mnnaHerapHas MoJieNlb aroma.

Moaens aTroma bopa

12.2

I/ICHyCKaHI/IC 1 IIOTJIOIICHHME CBCTa aTOMOM. KBanTsl.

JIunenyaTsie CIEKTPBI

12.3

PannoakTUBHOCTB. Am,(ba, Oeta- u ramMma-us3jIryuCHUA

12.4

CTpOCHI/Ie ATOMHOI'O sapa. HYKHOHHaSI MOACIIb

aTOMHOTO sipa. M3oTormsl

12.5

PagnoaktuBHbie npeBpamienus. llepuon momypacnama




ATOMHBIX A0EP

SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U

12.6
MacCOBOI0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX s7iep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cunTe3a u nenenus saaep. Mcrounuku sHeprun
' ConHua u 38€311
129 Snepnas  sHepretuka. JlelicTBME — PaJMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue paboTHhI:
HaOmioneHne CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB
12.10 U3ITy4YEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIMM YaCTHILIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue pamoakTuBHOTO (hoHa
@dusnuyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
paZoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE W3JIY4YCHHE MPUPOAHBIX MHHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIYYCHHM Ha OpraHu3M
YeJI0BEeKa
1212 Texuuueckue YCTpOMCTBa: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETDP, KaMepa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K NPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBO€HHSI OCHOBHOI 00pa30oBaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanme ponu  GU3MKK B HAyYHOH  KapTUHE  MUDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABIECHUI O 3aKOHOMEPHOM CBSI3U
Y T03HABAEMOCTH SIBIICHUH MTPUPOIBI, O POJIM IKCIIEPHUMEHTA B (PHU3HKE,
0 crucTeMooOpa3ymomeil poiau GU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOMIONNHY (PU3NIECKUX 3HAHUN U MX POJIU
B LEJIOCTHOW €CTECTBEHHOHAyYHOW KapTMHE MHpa, O BKJIAJE
POCCHICKMX H 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHUE IPOLIECCOB OKPY>KAIOLIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTUH

3HaHus 0 BU/IaX MaTepuu (BEIIECTBO U MOJIE), O ABMKEHUH KaK crioco0e
CYIIECTBOBaHMSA MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH Teopuu
CTpPOEHHS BEILIECTBa, O (PU3MUECKON CYIIHOCTHU SIBICHUM HPUPOJIBI
(MEXaHWYEeCKHX, TEeIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3InuydaTh SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBIICHHE;
YMEHHE pacro3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (U3NUYECKUX SIBICHUN
B OKpYXaloLIeM MHpE, BBIIEISIS MX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKN)

BJ'Ia,I[eHI/IC OCHOBAaMH TOHSITHIHOIO amnrapara U CHMBOJIMYCCKOTO
A3bIKaA (1)I/ISI/IKI/I N HCIIOJIB30BAHUE HX JIA PCIICHUA y‘Ie6HBIX 3aJa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘-IGCKI/IC SABJICHUA U

MIPOIIECCHI, HCTIONB3YS (DyHIaMEHTATbHBIE U IMITUPHUIECCKUE 3aKOHBI

VYMenue onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TeN U (1)I/ISI/IT-IGCKI/I€ SIBJICHUS,

HCIIOJIb3YA (1)H31/I‘{CCKI/IC BCIIMYMHBI

Bnanenne ocHOBaMHM METOJIOB HAy4yHOTO IIO3HaHHUA C Y4YETOM
coOJroIeHHsT TIpaBUII O€301acHOro Tpyaa: HaONoaeHHE (PU3NIECKUX
SBJICHUN:

YMEHHE CaMOCTOSATEIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOro Habopa 00OpyNOBaHUS MO MHCTPYKIHUH, ONMCHIBATh XOJ
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIMYMH:!
YMEHUE IUJIAHUPOBaThb  M3MEPEHUs, CaMOCTOATENbHO  COOUpaTh
9KCIIEPUMEHTAIbHYIO  YCTaHOBKY [0 MHCTPYKLUH, BBIYUCIIATH
3HAUEHUE BEJIMYMHBI M aHAIU3UPOBATH IOJYyYEHHBIE PE3YJIbTAThI C
y4€TOM 3a/1aHHON NOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  HKCIIEPUMEHTAIbHBIX  HMCCIIEAOBaHUM;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
NPOBOAUTh  MCCIENOBAHME MO  HMHCTPYKLUMH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BHJE TAOIUI] U
rpadMKOB, yYUTHIBATh IOTPELIHOCTH, A€IaTh BBIBOBI 110 pe3ysbTaTaM

HCCIICAOBAHUA

[loHnMaHWe  XapakTEpHBIX  CBOMCTB  (PM3MUYECKUX  MoJENeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTCH M TBEPABIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHAasi MOJI€NIb aTOMHOTO $7pa) U YMEHHUE NPUMEHATh UX JUIs

00BsICHEHUS (PU3NUECKHX MPOLIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyuclié U B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOIl Ha N3Y4YEHHbIE CBOMCTBA (PU3UUECKHUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCJIN

YMeHnne pemath pacu€rtHele 3amaun (Ha 0aze 2 — 3 ypaBHEHHH),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBSI3bIBAIOIIME (UINUYECKUE
BEJIMYUHBI, B YACTHOCTH, 3alHCHIBATh KPATKOE YCJIOBHE 3aJlayH,
BBISIBJISITH HEJOCTAIOLIME JaHHbIe, BBIOMpPATh 3aKOHBI U (HOpPMYIbI,
HeoOXomuMBbIe ISl €€ pellieHus], UCTIOIb30BaTh CIIPABOYHbBIC JaHHBIE,
IIPpOBOAUTH paC'-IéTI)I U OLOCHUBATH PCATUCTHYHOCTHL IOJYYCHHOI'O
3HaueHUs! (U3UUYECKON BEIMYMHBI, YMEHHUE OMpPENesITh Pa3MEPHOCTh

(bu3nUecKoil BETUYMHBI, [TOJIyY€HHOM NP peIIeHNUH 3a0a4l

YMeHHue XapakTepu3oBaTh IPUHLUIBL  JEUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX HPUOOPOB, U IMPOMBIILIEHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX OMUCAHUIO, UCIIOJIb3Yys 3HAHUSA O

CBOHMCTBaxX (DMBMYECKUX SBICHUH H HEOOXOIAMMBbIe (PHU3NUECKHe




3aKOHOMCPHOCTHU

10

YMeHue UCHojib30BaTh 3HaHUS O (U3MYECKHX SABICHUAX B
MOBCEHEBHON KHM3HM s obOecrieueHHst O€30MAaCHOCTH  NPHU
oOpalieHnu ¢ ObITOBBIMHU IPUOOPAMU U TEXHUYECKMMHU YCTPONCTBAMU,
COXpaHEHHsI 3/I0pOBbS U COOJIOAEHUS HOPM 3KOJOTMYECKOrO
NOBEJCHUsI B OKpYKaloLleW cpeze; MOHMMaHHE HeoO0XOAUMOCTH
NPUMEHEHHUS JTOCTHKCHUH (U3MKH M TEXHOJOTHH

AJId pallMOHAJIBHOT'O IMPHUPOJO0IIOJIb30BaAHUA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOpPMAIUU
(U3HYECKOTO CONEpPKAaHUS C WCIOJIB30BAaHUEM WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIYICHHOW WH(POpPMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUH |
JOTOJHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHUE  MCIOJb30BaThb  IpPHU
BEITIOJTHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATYPY
(bu3MUeCKOro coaepKaHusl, CIPaBOYHbIE MaTepHallbl, PeCypChl CETH
WNurtepuer; Bnagenne 0a30BBIMH  HaBBIKAMH  MPeoOpa3OBaHMS
uH(OpMallUd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYIO; YMEHHUE
co371aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I 13 HECKOJBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  JBukeHHe. MatepuanbHas  Touka. CucremMa  OTcuéra.
' OTHOCHUTENHHOCTD IBUKCHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE NBHkeHHE. CpeaHsis ckopocTb. Dopmyna ass
12 BBIUHCIICHUS CPEAHEH CKOpPOCTH: vV = S/t
PaBHOMepHOE TpSAMONHMHEWHOE NBI)KEHHE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMCHH B CITydae paBHOMEPHOTO TPSMOJMHEHHOTO JIBHKECHUS:
13 X(7)=x, +ut
I'padvky 3aBHCHUMOCTH OT BpPEMEHH IS TPOCKIMH CKOPOCTH, TIPOCKIIUU
MEepPEeMEIICHUS, TyTH, KOOPAWHATHI TIPU PABHOMEPHOM TNPSIMOIHHEHHOM
JIBIKEHUUT
3aBUCHMOCTh KOOPJHMHATHI TeJIa OT BPEMEHH B Clydae PaBHOYCKOPECHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHUS:
2
Sp(f) = Vg, # 1+ ay* %
DopMyBl IS MPOCKIIUU TEPEMEIICHHUs, MPOCKIIUN CKOPOCTH W TPOSKIIUN
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHH:
2
14 s.(D=yy,-t+a, Ex
U_\'('f) =Upy T4, I,
a.(r) =canst,
Ul.‘fz - Ul?f: =2£IT.S'_T
I'padviky 3aBHCHUMOCTH OT BpPEMEHH Ui TPOEKIHUU YCKOPEHHS, MPOEKINU
CKOpPOCTH, TIPOEKIIMU TIEpEeMEIIeHUsl, KOOPAWHATHl TMpPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHUU
CBobomHoe manenue. @opMyibl, OMUCHIBAIOIIAE CBOOOJHOE IMAJCHUE TeNa TI0
15 BEePTUKAIH (IBIKEHUE TelNa BHU3 WM BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHHM [UIsl TMPOEKIHH YCKOPEHHS,




MPOCKIIUA CKOPOCTH M KOOPJAWHATHI TPU CBOOOJHOM TAJ€HUU Teja II0

BEPTHUKAIIN

CKopocTh paBHOMEPHOI'O JIBMJKEHHUS Teja I0 OKpyxkHocTu. HampaBnenue
CKOPOCTH.

@dopmyna s BBIYUCIEHUS CKOPOCTH Yepe3 paJnyC OKPYKHOCTH U HEPUO]

oOpailieHus:
2nR
L=
T

LentpoctpeMutensHoe  yckopeHue. HampaBieHue IEHTPOCTPEMHUTEIHHOTO

16 yckopeHus. @QopMyiia 1l BBIYMCICHHS] YCKOPEHUS:
2
_w
a oo R
®opmyia, cBA3bIBAIOIIAs IEPHOJ] M YACTOTY OOpALCHUS:
V= !
T
Macca. IInotHocTs BemecTa. @opMyia [yl BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pusndeckas BennynHa. Clio)KeHHe CUI
1.9 SAsnenue unepuuu. [lepsoiii 3akoH HeroTOHA
Bropoii 3akoH Herotona:
F=m-a
1.10
CoHarpaBiIeHHOCTh BEKTOPA YCKOPEHUS TeJIa U BEKTOPA CHJIbI, JEHCTBYIOLIEH Ha
TEJIO
B3anmopeiicteue Ten. Tpertuit 3akoH HeroToHa:
111 Fy 4 =-F
112 Tpenue nokos u TpeHue ckoabxeHus. @opmyna s BBIYACICHHUS MO CHJIBI

TPCHUA CKOJIbXXCHUS:




F_=u-N

1.13

Hedbopmanus Tenma. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedpopmanuu (3axox ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

My - 11
F=G- -1 _2%
R
Cuia TskecTH. Y CKOpeHUE CBOOOIHOTO HaAeHHsl.
dopmyiia st BBIYUCICHHUS CHIIBI TSOKECTH BOJIM3U MoBepXHOCTH 3emin: F = mg.
JIBmkenue mianet Bokpyr Connna. I[lepBas kKocMu4ecKkast CKOpPOCTb.

HesecomocTs 1 nieperpysku

1.15

Nwmnynbe Tena — BeKTopHas (pu3nueckas BeIMYHHA.
P=mi

I/IMHYJ'ILC cucTteMsl Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'H:»C CHJIbI

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa JJI1 3aMKHYTOﬁ CHUCTCMBI TCII:
p=myUy +m,U, =const

PeakTuBHOE IBMKEHHE

1.17

Mexanunyeckas padora. @opmMyria JiJisi BEIYUCIECHUS paOOTHI CHIIBL:

A=Fsoosct

MexaHnn4decKasi MOIITHOCTb:

n=24
r

1.18

Kunernueckas u MMOTCHIHUAJIbHAs SOHCPTUA. CDopMyna JUTIS1 BBIYUCIICHU S

KHMHETUYECKOM OHCPTHUHU:
J'HUE
AN

Teopema o kuHeTHUECKOM AHEprun. Gopmyiia sl BBIYUCIECHUS TOTCHIIMAIbHOM




OHEPIHH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIrus:

E=E.+E p
1.19 .
3aKOH COXPAHEHUs MEXaHNYECKOU sHEprun. Popmyra Uit 3aKOHA COXPaHEHUs
MEXaHMUYECKON 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHre MEXaHUUECKON SHEPTUU IIPU HAJIMYUH CUJIBI TPEHMUSL.
[IpocTeie MEXaHU3MBL. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcioBre paBHOBECHS pblyara:
M +M,+..=0
1.20
ITonBuxHbIM 1 HenoABMXHBIN 0s10ku. KII/I mpocThIX MEXaHU3MOB,
n= Aﬂmma
‘4'-3&1‘]_‘3."13
JlaBiieHue TBEPAOrO TeENa.
@opMyia i1 BBIYMCICHUS JaBIICHUs TBEPIOTO Tea:
_F
Pe3
191 JaBnenue raza. ATMocepHoe JaBlIeHHeE.
I'mppocTaTndeckoe 1aBJIeHHE BHYTPH KUIKOCTH.
@dopmyia Ui BEIUNCIEHMSI JaBICHNS BHYTPH KUIAKOCTH:
P=pgh+ D,
1.22 3axoH Ilackans. ['uppaBnrueckuii nmpecc
3akoH Apxumena. Popmyna I ONPENENEHUs BBITAIKUBAIOIIEH  CHIIBI,
NEMCTBYIOLIEHN HA TENO, MOrPYKEHHOE B )KUJKOCTb MJIU Ta3:
1.23

Fo =PEV

Vcaosue mnaBanus tena. [lmaBanne CYZI0B U BO3AYXOIIJIaBaHUEC




1.24

Mexannueckue KoneOaHusl. AMIUIMTYJa, TEPHOJ W YacTOTa KOJICOAHHIA.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

MaremaTuueckuii M TNPYKUHHbIA MasTHUKU. lIpeBpamienue sHeprum Mnpu

KoJie0aTeIbHOM JBHXXCHUU

1.26

3aryxaromue xKonebanus. BernykaeHnbie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpogosibHBIE M MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOpPOCTH paCIIipoOCTpaHCHUA BOJIHEI:

L=v-T

1.28

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHULC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakmuueckue pabomuwi

N3mepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
MPYXUHBL, KOI(PPUIIMCHTa TPEHUSI CKOJBXCHHS, PAOOTHI CHIIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEeIHEH CKOPOCTH IBMKEHHS OpycKa MO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHUs OpycKa P JIBUKEHUH 10 HAKJIOHHOW TTIOCKOCTH; YaCTOTHI M TIEPHOIa
KojeOaHUi MaTeMaTH4ecKoro MasTHUKA; YacTOTHl M TepuoAa KoseOaHuit
MPY>KUHHOTO MasATHUKA; MOMEHTA CUJIBI, IEHCTBYIOIIETO HA pbIyar; paboThl CUITbI
YIPYTOCTH TIPH MOIBEME IPy3a ¢ TOMOIIBIO HETIOABMKHOTO OJI0Ka; paOOTHI CUJIBI
YOPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHITBI OT 00bEMA MOTPYKEHHOM YaCTH
T€Ja M OT IUIOTHOCTH JKHJKOCTH, HE3aBHCHMOCTH BBITAJIKUBAIOIIECH CHJIBI OT
MAaCCBI TENa; CUJIbl TPEHUS CKOJBXKEHHS OT CHJIbI HOPMAJIBHOTO JIABJIEHUS U OT
poJa MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3ZHUKAIOIIECH B MPYKUHE, OT CTENEHU
nedopMaIuu MPYyKUHBL, YCKOPEHUsT OpycKa OT yrila HAKJIOHA HampaBIsIONICH;
nepuoja (9acToThl) KOJeOaHW HUTSHOTO MasTHUKA OT JIJTMHBI HUTH; TIEPHOJIA
KoJjeOaHui MPYKUHHOTO MAasTHHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI;
WCCTIEIOBAaHUE HE3aBUCHUMOCTH TIEpHOJia KOJIeOaHW HUTSHOTO MAasTHHKA OT

MacCChI Ipys3a. HpOBCpKa YCJIOBUS paBHOBCCHUS pblyara

1.30

Qusuueckue AGleHUs 6 npupode. TIPUMEPHl JBWKEHUS C pa3IMUHBIMU
CKOPOCTSIMH B KMBOM U HEKUBOU IIPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B IIPUPOIE U

TEXHUKE, MPHUIHMBBI W OTJIUBBEI, JIBUXXCHHUC IIJIAHCT ComHaeuHOM CUCTEMBI,




PEAKTUBHOC ABUKCHHEC JXKUBBIX OPraHU3MOB, pbldYaru B TCJIC YCIIOBCKA, BIIMAHUC
aTMOC(l)epHOFO JaBJICHHUA Ha JKHBOM OpraHusM, IIJIaBaHUEC pBI6, BOCIIpHATHEC

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMHU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOIZCWlBG.’ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHHA, AUHAMOMCTp, MNOAIIWUIIHUKH, PAKCThI, pbIyar, HOI[BH)I(HBIﬁ u

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

L3l cooOmrarmuecss CoCyabl, YCTPOMCTBO BOJOINPOBOJAA, THIAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJOKCHHUS  MOJICKYJISIPHO-KHHETHYECKOM  TEOPUH  CTPOCHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUJKOTO U ra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

20 JlBmwkenue dwactur, BemiecTBa. CBsA3b CKOPOCTH  JBMXKCHUS YacTHI[ C

' TeMreparypoil. bpoynoBckoe nBuxenue, aupdysus

2.3 CMaunBaHUE U KallWJUISIPHBIE SBICHUS

24 TemoBoe paciiupeHue u cxaTe

2.5 TenoBoe paBHOBeCHE

26 Buytpennsas sHeprus. Pabota u Temomnepenada Kak CHOCOOBI HW3MEHEHUS

' BHYTPEHHEHN SHEPrUU

2.7 Bunsl Terionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TYYECHUE
Harpeanne wu  oxmaxaenue Tten. KonaudecTtBo — TEmIOTHL Y enbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—1)
3aKOH COXpaHECHHsI SHEPTrUU B TEIIOBBIX IpoIleccaxX. YPaBHEHHE TEILIOBOTO
Oamanca:

29

O +0, +..=0
Hcnapenne u kouaeHcanus. V3MeHEHHE BHYTPEHHEH HHEPrUM B IIpoOIEcce
210 UCHapeHus W KoHAeHcanuu. KumneHue IKUIKOCTH. YJelbHas TeIioTa
' napoo6OpasoBanus: L = Q/m
211 BnaxxnocTs Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHue BHYTpPEHHEH SHEpPruM Mpu

IJIAaBJICHUU U KpUCTAJIJIM3alluU. YV aenbHas TEII0Ta MIaBICHHS:

212 . Q
_}H
BuyTtpenusis sHeprusi cropanusi TOIJIMBA. Y AelibHAs TEIIOTa CTOPaHus TOIUIUBA:
2.13 g=Q/m
2.14 [Ipunnume! padoTs! TernoBbix apurareneid. KI1J[ TermoBoro nurarens
Ilpakmuueckue pabomuwi
N3mepenne ynenpbHOM TEIIOEMKOCTH METaUIMUECKOrO IMJIMHIIPA; KOJIHMYeCTBa
TEIUIOTHI, MOJIYYEHHOTO BOJOM KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHON
Macchbl, B KOTOPYIO ONYLIEH HArpeThld UWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/IaHHOT'O HArpeThIM LUJIWHIPOM, TOCIE OIMYCKaHMUs €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBbHOM BIAXHOCTU BO3/lyXa; YACJIbHOW TEIJIOTHI
TJIaBJIEHUs Jibjia. ViccliemoBanrue N3MEHEHHS TEMITEPATyPhl BOJBI TPH Pa3IUnIHBIX
YCIOBUSIX; SIBICHHS TEIJIOOOMEHa MPU CMENIMBAaHUM XOJOJHOU U
ropsiueit BOJbI; TIPoIIecca UCTIAPEHUS
Qu3zuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHUE U KalWJUIAPHBIC
2.16 SIBJICHUSI B MIPUPOJE, KPUCTAILIBI B Ipupoie, usnydeHue CoiHua, 3amep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KanwUIApbl, IPUMEPHI UCTIOIB30BAHUS KPUCTAIIIOB,
217 AKUJKOCTHBIM TEPMOMETp, AATUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, IICUXPOMETP, TTapoBasi TypOUHA, ABUTATENIb BHYTPEHHETO
CTOpaHUsI
3 OJIEKTPOMAT'HUTHBIE SABJIEHWA
3.1 Dnektpusanus Ten. /[Ba Buja 3JeKTpUYeCcKuX 3apsaoB
3.2 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsia
34 Onektpuueckoe monie. Hanpsok€HHocTh  anekTpudeckoro mods.  [lpuHnun
' CYTIEPIO3HIINH IEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu »snextpuueckux 3apsimoB. JleiicTBHe dIIEKTPUYECKOTO TOJIA  Ha
' aneKkTpudeckue 3apsaanl. [[pOBOHUKY U TUAIEKTPUKU
3.6 ITocTosiHHBIN AneKTpudecKuil TOK. [leficTBuUs anekTpuueckoro toka. Cuia Toka.




Hanpsoxenne.

I =q/t,U=Aq

9J'I€KTpI/I‘l€CKOC COIIPOTUBJICHUC. yI[eJ'IBHOC OJICKTPHUYCCKOE COIIPOTHUBIICHHUE:

3.7 R =pl/S
38 3akon OMa 151 yaacTka saekTpudeckoit nemu: | = U/R
[locnenoBarenbHOE COEUHEHNE TPOBOHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHHUS:
U=U:I=1+1; Rzi.
e “~ 2
CwmenianHble COeIMHEHUSI IIPOBOTHUKOB
Pa6ota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — JleHua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe mMoje OPSMOTO MPOBOJHHMKA C TOKOM. JInHuum
MarHuTHON MHyKIIUH
313 MarnutHOoe TmOJ€ TOCTOSIHHOTO MarHuTa. B3anMoaencTBHEe MOCTOSHHBIX
MarHuToB
3.14 JlelicTBrE MarHUTHOTO MOJIs1 HA IPOBOAHUK C TOKOM
3.15 Omnbitel @apajnes. SABnenue anekTpoMaratuTHOW nHAYKuMu. [Tpasuio Jlenma
Ipaxmuueckue pabomoi
N3MepeHne  AIEKTPUYECKOrO0  CONMPOTHUBIICHHS  PE3UCTOpA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.
3.16 UccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucropsl, JaMII04Ka), OT HANpPsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBIICHUS OT AJIMHBI MPOBOAHUKA, TJIOIIAU €r0 MOMEPEYHOTO CEUCHUS U

YACIBHOI'O COITPOTUBIICHUA.




[IpoBepka mpaBuia A 3JIEKTPUUECKOrO HAMPSIKEHUS] IPU TOCIEI0BATEIIbHOM
COCIMHEHUH MPOBOJHHUKOB; IMpaBWJIA JJIsl CHUIIBI AJIEKTPUYECKOTO TOKa MPH

napajyuieIbHOM COEAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuyeckue a6leHUs 8 Npupode: BICKTPUUYECKUE SBICHUS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE I0JIe 3eMIId, Jpeid MmorocoB,
POJIb MArHUTHOTO TOJIS JJIs1 )KU3HU Ha 3eMJie, MOJISIPHOE CUSTHHE
Texuuueckue ycmpouicmea: OSIEKTPOCKOI, aMIepMEeTp, BOJIBTMETP, pPEOCTar,
CUETYMK  DJIGKTPUYECKOW  HSHEPruM,  OSJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPONPUOOPHI (npumepsl), ANEKTPUUECKUE
MpPEeIOXPAaHUTENH, JJIEKTPOMArHUT, SJICKTPOABUIaTelb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexTpoMarHuTHbIE BOJIHBL. [1IKkana anekTpoMarHuTHRIX BOJH
3.20 JlygyeBas mozens cBeTa. [IpsmonuHeitHOe pacripocTpaHeHHe CBeTa
3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHUS CBETa
3.23 JHucnepcus csera
324 JIunza. Xox smyueit B nnH3e. POKYCHOE paccTOssHUE JIMH3BL. OnTudeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucremMa. ONTUYecKue mpudophI
Ipaxmuueckue pabomoi
W3mepeHne onTHUECKOW cuiibl cobuparomieil JTUH3bL; (HOKYCHOTO PacCTOSHUS
coOuparomeld JMH3Bl (MO CBOMCTBY paBEHCTBa pa3MepoB IpeaMera |
n300pakeHus], KOTAa MpeiMeT PACHoJIOKEH B JBOMHOM (OKyce), MoKazaTels
3.26 MPEJIOMJICHHUS CTEKJIA.
UccnenoBanue cBoiicTBa M300pa)KeHUs, TTOJIYICHHOTO C TIOMOIIBI0 COOMpPArOIIeit
JIMH3BI; U3MEHEHUS (POKYCHOT'O PACCTOSIHUSA JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH
yIiia IpeoMIICHUS] CBETOBOTO JIyda OT yIJia MajieHus Ha TPaHUIe
«BO3/TyX — CTEKIJIO»
397 Qusuueckue senenus 6 npupode: 3atmenuss Comnna u JlyHel, 1Bera Ter,
' ONTUYECKUE sIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (hoToanmapar, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHWA
41 PaguoaktuBHOCTh. Anb(a-, O6era-, raMMma-u3nyueHus. Peakuun anbda-u Oera-




pacrana

4.2 OmneiTel Pe3epdopaa o paccessauto anbda-yactuil. [nanerapHas Moaenb atoma

43 CocraB atomHor0 siapa. M3oTomsl

4.4 [Tepuon monypacnana aTOMHBIX sLIEp

4.5 SnepHble peakiuu. 3aKOHBI COXpPaHEHUS 3apsS0BOTO K MacCOBOTO YK CE
Qusuueckue A6leHUs 8 npupooe: eCTECTBEHHBIH PaTUOAKTUBHBIA  (OH,

4.6 KOCMHYECKHE JIy4d, PAJUOAKTUBHOE U3IIyYeHHE MPUPOJHBIX MHUHEPANIOB,
JCHCTBHE PAIMOAKTUBHBIX U3TYYCHHUI HA OPTaHU3M YeJIOBEeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOT, WHINBUAYAIBHBIN JO3UMETp, Kamepa

Bunbcona, sigepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECINEYEHUE  OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

1.®usuka, 7 xmacc/ Ileppimkua A.B., O0mecTBo ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO

«3maTenspCcTBO «DK3aMeH»
2. ®usuka, 8 kmacc/ Ilepeimkua A.B., OOmecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTBHIO
«JIPODA»; AKIMOHEpHOE 00111eCTBO «3parenscTBO «IIpocBerienue»

3. ®wuszwuka, 9 kmacc/ Ileppimkun A.B., I'yrhuk E.M., OOGmecTBo ¢ OrpaHu4eHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuronepHoe obmiectBo «M3marenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1.Pabouas Iporpamma.
2. Ilporpammbl ocHOBHOro oOmiero oopaszoBanusi. @wmsuka. 7 — 9  Kimacchl
(aBropsi:A.B.Ilepsikus, H.B. OUIOHOBHY, E.M. ['yTHUK).

3. [leppimkun A.B. ®usnka. 7-9 knacc. Y4ueOHUK 11 00111e00pa30oBaTeNbHbIX YUPEKACHUN
. M.:[Ipoda. 2011 5. Jlykamuk B.1. COopHUK BOIIPOCOB | 3a/1a4 10 Gusnke. 7-9 k. — M.:
[IpocBemenue, 2010. —192c.

HOHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBl M PECYPCbl CETHU
HUHTEPHET

[MU®POBLIE OBPA3OBATEJIBHBIE PECYPCBHI M PECYPCbl CETUM MHTEPHET

1.1C: VYpok. Pexum JIOCTyIa: https://urok.1c.ru/
2. O6naunas maatpopmMa  OTOOpaKeHUs BEepUDPHUITIPOBAHHOTO udpoBoro
oOpa3zoBaTenbHOr0 KOHTeHTa M cepBUcoB AO «M3narensctBo «IIpocsemenue». Pexxum
JOCTYyTIA: https://educont.ru/
3. MobunsHoe »snekTpoHHOEe oOpa3oBanue. IludpoBas oOpasoBarenbHas cpega cC
UHTEPAKTUBHBIMU OHJIaH-KypCaM. Pexxum JOCTyTA: https://mob-edu.com/

4. Hosas mkona. OnnaiH-1mkosa noarotoBku k EI'D mo Bcem npeameram. Pexxum pocryna:
https://educont.ru/

5. Hoseiif guck. Ludposas obpazoBarenbHas Iiargpopma. YueOHbIE MaTepuanbl JUIs

II€JaroroB ¥ MIKOJIBHUKOB. VHTepakTHBHBIN KOHCTPYKTOP YPOKOB M ynpakHeHUH. Pexxnm

JOCTYTIA: https://educont.ru/
6. Obnako 3HaHWi. VIHTEpaKTHBHBIE YpOKH M HH(POBBIE TOMAaITHHE 3aJaHHs. Pexxum
JOCTYIIA: https://www.imumk.ru/

7. ®okchopa. Kpynueitmas onnaiin-mkona B Poccun. Pexxum mocryna: https://foxford.ru/
8. SdKnacc. IlonmHodyHKIMOHANBHA [H(poBas cuUcTeMa JUIi  00pa3oBaTeIbHBIX

OpraHM3aInii. Pesxxum JOCTYTIA: https://www.yaklass.ru/
9. Globallab. IludpoBas oOpa3oBarenbHas cpeJa COBMECTHOM TNPOEKTHOM U
HCCIIeTOBATEIILCKOM JIeITETLHOCTH. Pexum JOCTYyTIa:

https://globallab.org/ru/#.Yvqw2HZByUk
10. IBLS. HuTemnekTyansHas oOpa3oBareibHas TiathopMa Ui YIeHUKOB U TIEIaroroB ¢
oubnmotekoii oOpazoBarenbHOoro koHteHta mo ®I'OC. Pexum mocryma: https:/ibls.one/
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