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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIUXCS W OpPraHU3aluI0 U3YYCHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOrO COACpP)KAaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISETCA  CHUCTEMOOOPA3ylOIIMM JJisi  €CTECTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
npenocTaBisieT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHUS HAyYHOTO METOo/a
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa30oBaTeIbHbIE NPOrPAaMMBI, YTBEPXKIAEHHOW peEIIeHUuEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX
NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;
OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHMI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;
OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3UKU, aHATN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

. 3HAKOMCTBO €O cdepamu mpodeccHoHaTbHON eATeNbHOCTH,
CBSI3aHHBIMH C (DU3UKOMN, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU
Ha JOCTIKEHUAX (PU3HMICCKON HAYKH.

IIpodopuentaumonno 3Hauumble ypoku: «CoOOIIAIONIHUECS  COCYIIBI»,
«I'mppaBnuueckuid npecc», «Manomerpel. [lopHIHEBOM KMAKOCTHBIM HAcoC»,
«Ppuaru B TexHuke, ObITy M mnpupone. Jlaboparopuas pabora «HccrnenoBanue
yCJI0BUM paBHOBecHUs pbryara» (7 kiacc); « QHeprusi TOIUMBa. Y eiabHas TeruioTa
cropanus», «KIIJ[ TtenmoBoro nasurarens. TermoBele ABUrarenu W 3allUATa



OKpYXaloIlel Cpelp», «IJIEKTPUYECKUE M MarHuTHbIE sABJICHHs» (8 Kiacc);
«CBOICTBa AJNEKTPOMArHUTHBIX BOJIHY», «PailloakTUBHBIC WU3IyYEHUS] B MPUPOJIE,
MEIMIIMHE U TeXHUKe» (9 Kiacc)

Ha wm3yuyenume ¢pu3uxu (0a30Bblii ypoBeHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoauTcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEI0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 gaca B HeJelIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIbHBINA XapaKTep, YUUTENb JeiaeT BEIOOP MPOBEICHHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTI'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hU3MuKe.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBnenHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4YHbII METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCcKUX SIBJICHHUN C TOMOIIbIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepUMH. 3aKOH MHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Chiia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TpEHUE NMOoKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEIL.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyImIHONW 000oukn 3emiu. OmbiT Toppuyenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.

o vk w N

N



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJII HA OCHOBE IOJOXEHUM MOJIEKYJSIPHO--KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya 51 COBEpLICHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TemmoBoro asurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKCHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3JyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOTHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apspKeHHbIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u wMomHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoymns—Jlenma.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMMOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1OJIe  DJIEKTPUYECKOro Toka. [lpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsiIOB U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS MOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHTyKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEHUCTBUS DIIEKTPUYECKOTO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApaJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITBI 1O  MCCIEAOBAHUIO SIBJICHUSA SJEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yacrora oOpaineHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpalleHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmvnynbec tena. M3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b 2HEprun U padoThl. [loTeHIIMaIbHAS PHEPTHS Tela, TOJAHATOTO Haj
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmrogeHne MexaHUUYECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbBIX Tel

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TP JABMKCHHUH Teja MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBHUKCHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MateMaTnuecKui U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHblie  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YEeCKOTro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KosjeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HptoToHa. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTH yIJia IPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHuA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. [omyuyeHnue n3o0paxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxgpa. M3oromsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3In4HbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAJIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (u3uke a1 o0yvaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHws, (opmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
KauE€CTBEHHBIC U AKCIIEPUMEHTAJILHBIC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
bu3nUeckue BICHUS B OKPY>KaIOIIeH MPUPOJIE U OBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpPaBWI 0OE€30IaCHOrO TIOBEACHHS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ y4YacTH€ B PEIICHUM MPAKTHMUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKu;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCAlbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryJIsTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYMIECTBEHHBIN MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TPH HM3YyYCHUH (PHU3NUECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBIBOJIBI C UCIIOJIb30BaHUEM JICTyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEIILHO BBIOMPATh CIOCOO perieHus y4eOHOW (u3nIecKou
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHUaHTOB PEIICHUs, BBIOOp HamOoJiee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA NAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHDOpMAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECJIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PEIICHHE 3aJadyd W TOJJIep KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEJCTABIATh PE3YIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BBIBATh JIEUCTBUSA
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYXIaThb IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAMHHMPYS CBOM JEWCTBUSA C JPYIMMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsX, TPEOYIOLIUX
JUIS pelieHns (U3nUecKux 3HaHU;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npuU3HaBaTh CBOE MPABO Ha OMIMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHUS BEIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBjiCHUsS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MUECKUX  SBIICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBMKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKHBOW W HEXKUBOUN
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuarv B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KOI(D(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU ONMUCAHUMA TPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICH  HUCIOJIB3YeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TPpaPrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbryara (0Ooka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOOB, B OIIMCAHUM UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPJAOTO Tela, CUjla TPEHHS CKOJBKEHHS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BETMUNHEI;

COOJTI0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTEM CpPaBHECHHSI PaA3JIMYHBIX HWCTOYHHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO COJICPKaAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KpAaTKHe COOOIIEHHUS O pe3yJibTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaThb
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMpEHHE U CXKaTHhe, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUU B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHUM;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJbHAs TEIJIOEMKOCTh BEIECTBA, VyJAClbHAs TEIUIOTa



IUTaBJICHUS, yJENbHAsl TEIJoTa MapooOpa3oBaHUs, YJIENbHAsl TEIJIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
IEKTPUYECKOr0  TOKAa), NpH ONHCAHMM NPABUIBHO  TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJSIPHO--KUHETUYECKONW TEOPUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yyacTKa LeIu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyaluil IPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTEPa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT I[BETa H3JIyyarolled (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJSI Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJbl TOKAa, HANpPSDKEHUS C HCIMOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHHUEM TMPAMBIX HU3MEpEeHUuN  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOMEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO U IApajuIEIbHOTO  COECOUHEHMN
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMUMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHHE TNPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJIbTMETp, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
pUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUA O CBOMCTBaxX (PM3MUECKUX SIBICHUI U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHMS (U3MUECKUX 3HAHUNA B IOBCETHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYyTEM CpPaBHEHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISPHYIO
JUTEpaTypy  (QU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUAbI,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (U3uKH,
COIIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIENOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JeSITEIbHOCTH TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHIily oOyuenust B 9 kJjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBMXKCHUS, aedopmalius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKCHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh IPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUH B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Teja, HUMIYJbC Tejla, HUMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKash SHEPrus, IOoJHAsg MEXaHWuYecKas »JSHeprus,
NEepUOA U YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOI0 M MAaCCOBOTO YHUCEI
NP SIIEPHBIX PEaKlUsAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMMparomuecs Ha CUCTeMy u3  2-3
YpaBHEHUH), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HA4YeHUsA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U ONBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepseMOol BeIMYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [IBIKEHUH 0€3 HadyallbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrIiia MaJeHUs W yria MpeIoMJIeHHs OT yriia
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IOJYYEHHOM 3aBHUCHUMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaOMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHUE CBOOOJHOrO MaJeHUusi, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U MPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujla CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, coOUpaTh 3KCHEPHUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JEWCTBUS HU3YUYEHHBIX MNpHOOPOB WU
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3MYECKHX SBJIEHUM M  HEoOXoguMmble (pu3nyeckue
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpAaroLIeH JIUH3E;
OPUBOJUTH  TMpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH MOJyYCeHHOW MH(POpPMAIIMK HA OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATUYECKOE IINIAHUPOBAHUE
7 KJIACC Bu6nunoreka IIOK https://m.edsoo.ru/7f416194

TemaTHuecKnii 0JI0K, TEMa

OcHoBHOe conep:kanue OcHOBHBIE BUABI IeSITEIbLHOCTH yYal[uxcs (HA yPOBHe
Y4eOHBIX JielicTBHI)

Paznen 1. ®u3uka u e€ posib B MO3HAHNY OKpY:Kaiouero mupa (6 1)

du3uka — HAyKa 0 Ipupojae
(24)

dusnyeckue BeJUIHHDI
(24)

®usuka — HayKa O IPHUPOJE. BrisBienue paznuunii Mexxay QU3NUecKUMH U
SBnenust npupoapl. PU3nUe CKUE XUMUUecKuMHu peBpameHussMu (MC — xumusi).
SIBIICHUS: MEXaHUYE-CKUE, Pacno3naBanue u xinaccudukanus GU3NIECKUX
TEIUIOBBIE, DJIEKTPUYECKUE, SIBJICHUW: MEXaHUYECKNX, TEIUIOBBIX,
MarHuTHbBIE, CBETOBBIE, 3ByKOBbIE 3JIEKTPUYECKUX, MAarHUTHBIX U CBETOBBIX.
HaGntonenue u onncanne GU3NYECKUX SIBICHHUI
Pu3znyecKue BEINIHHBI. OnpeneneHne EHBI JENEHUS MKaJIbl U3MEPUTEIBHOTO
Hsmepenne pusndeckux BEITUIHH. npubopa. 3sMepeHne NHUHEHHBIX pa3MepoB Tel U
duznueckue TpudOpPHI. NPOMEKYTKOB BPEMEHH C YUYETOM MOTPEITHOCTEN.
[TorpenIHoCTh U3MEPEHHIA. Usmepenne o0bEMa )XKUIKOCTA U TBEPAOTO Tea.
MG)K,I[YHapOI[HaHCI/ICTeMa (31050507011 I/I3MepeHHe TEMIICPATYPhI IPU IMOMOLIN KUJIKOCTHOI'O

TEPMOMETPA U JATYUKA TEMIIEPATYPHL.

BrInosHeHHE TBOPYECKHUX 3aaHUil MO MOMCKY CIIOCO00B
U3MEPEHHUS HEKOTOPHIX (U3MUECKUX XapPaKTEPUCTHK,
HaIIpUMEP Pa3MepPOB MaJIBIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), YIaIEHHBIX 00BEKTOB, OOJIBIITNX
paccTosIHUM, MaJIbIX IIPOMEKYTKOB BPEMEHHU.
OO6cyxIeH1e IpeajiaraeMbIX CII0OCO00B

EcTecTBeHHO- HAYYHBII MeTO]
MO3HAHUA

(29)

Kak ¢usuka u apyrue BriaBKEHHE THIIOTE3, OOBSCHSIONINX MPOCTHIS
C€CTCCTBCHHBIC HAYKH U3Y4YarOT ABJICHUA, HAIIPUMED:

npupoay. EcTecTBeHHO-HAYYHBII — MOYeMYy OCTAaHABIMBACTCS ABHXKYIIEECS IO

METO ITO3HAHMUS: Ha6JHOHeHI/Ie, TOpH3OHTaJ’IbHOﬁ IHOBCPXHOCTHU TECJIO,

IIOCTaHOB-Ka HAYYHOI'O BOIIpoOcCa, — IIOYEMY B XKApKYIO IOToay B CBETJIOH OJIC)KIE
BBIABHUKEHUE THUIIOTE3S, NpoxXJiagHEN, YEM B TEMHOM.

3KCIIEPUMEHT I10 IIPOBEPKE TUMOTES, HpeI[HO)KeHI/Ie croco0oB MMPOBEPKU TUIIOTE3.
00BsICHEHNE HAOIIOIaEMOTO HpOBC,Z[eHI/Ie HCCJICI0BaHUSA IO IIPOBEPKE KaKOH-IN00
aineaust. Onucague (bl/ISI/ILIeCKI/IX TUIIOTE3bI, HAIIPUMEP: OaJIbHOCTH II0JIETAa IIapuKa,
SIBJICHUH C IIOMOIIBIO Moﬂeneﬁ NYIMIEHHOI0 TOPU30HTAJIBHO, TEM GOHBHIC, yeM

OoJIBIIIe BHICOTA ITYCKA.

[ToctpoeHue mnpocteiiiux Mojaenaeid (GpUu3nIecKux
SIBJICHU (B BUJIE€ PUCYHKOB WJIM CXEM), HAIIPUMEDP
MajeHue NpeaMeTa; NpsIMOJIMHEHHOE
pacIpoCTpaHEHUE CBETA



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

Pasgen 2. IlepBoHayajibHbie cBeIeHHs 0 cTpoeHun BemecTa (5 4)

CTtpoeHue BeniecTBa
(19)

ATOMBI B MOJIEKYJIBI, UX pa3-MepHL.
OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE
CTpOEHHE BemIeCcTBa

Hab6nronenue u MHTEpIIpETAUs OIBITOB,
CBHUJICTEIBCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C Pac- TBOPCHUEM
pa3IMYHBIX BEIICCTB B BOJIC.

OueHka pa3MepoB aTOMOB U MOJICKYJI C
HCTIONB30BaHuEM (OTO- Tpaduid, MOTyIEeHHBIX Ha
aTOMHOM CUJIOBOM MHKpockorie (ACM).Onpenencuue
pa3sMepoB MaIbIX TEJ

JIBnm:keHue

M B3aUMO/IeliCTBHE YaCTHIL
BelllecTBa

(29)

JIBmxeHue gactuil BemiectBa. CBs3b
CKOPOCTHU ABHUIKCHHSA HaCTHUIL] C
TEMIIEpaTypou.

BbpoynoBckoe nemxkenue. Jduddyzus.
B3aumopaelicTBrue yacTull BEIIECTBA:
MPUTSHKCHUE U OTTAJIKUBaHUE

Habmonenne n o0bsicHeHne OpOyHOBCKOTO
JBWKCHUS U sBJICHUS TUDDy3UH.

[IpoBeneHmne u 0OBSICHEHUE ONBITOB 0 HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS Ta30B.

[IpoBeneHne 1 0OBSICHEHUE OIBITOB IO
OOHAPYKCHHUIO CHUJIMOJIEKYJISIPHOTO

NPUTSDKEHUS] M OTTAJIKMBAHUS

ArperaTtHble COCTOSTHUS
BemiecTBa (2 9)

ArperaTHbIC COCTOSIHUS BEeCTBA:
CTPOCHUE ra30B, KUJIKOCTEH U TBEPIBIX
(kpucTanmuyeckux) Teil. BzaumocBsa3b
MEX/y CBOHMCTBAMH BEIIESCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM.
OCOOCHHOCTH arperaTHbIX COCTOSTHUMN
BOJBI

Ommcanure (C UCTOTB30BAHUEM ITPOCTHIX MOJIETIEH)
OCHOBHBIX Pa3JIMYUU B CTPOCHUU Ta30B, )KUIKOCTEH
W TBEPIABIX TEIN.

OOBscCHEHHE MaJION C)KUMAEMOCTH KUIKOCTEN U
TBEPABIX TeII, OOJBIIION CKUMAEMOCTH ra30B.
OOBscHeHre coXpaHeHUs (OPMBI TBEPABIX TEN U
TEKY4eCTH )KUJIKOCTH.

IIpoBeaeHne ONBITOB, JOKA3BIBAIONINX, YTO B
TBEPIOM COCTOSIHUM BOJIBI YaCTHUIIBI HAXOATCS B
CpeIHEM Jalbllie IPYT OT JApyra(miIoTHOCTh
MEHBIIIE), YEM B KUJIKOM.

YcTaHOBJIEHHE B3aUMOCBSI3U MEXY OCOOCHHOCTSIMU
arperaTHbIX COCTOSIHUN BOJBI M CYIIECTBOBAHUEM
BOJIHBIX opraHn3MoB(MC — Ouomnorusi,
reorpadusi)

Paznen 3. /IBim:kenne u B3aumoneiicTeue Tea (21 )




MexaHnudeckoe ABHKEeHHE

Bw

MexaHndeckoe OBUKEHHE.
PaBHOMEpHOE M HepaBHOMEPHOES
nBuxkeHue. CKOpOCTb.

CpeI[HHH CKOpPOCTh IIPpU HC-PABHOMCPHOM

JIBIDKEHUHU. Pacyér nmyTu u BpeMeHu
IOBUXKEHUS

HccnemoBanrne paBHOMEPHOT'O JABIKCHUS U
OIIpeIeNICHUE €TroMPU3HAKOB.

Habmronenue HepaBHOMEPHOTO JIBHIKCHUS U
OIIPEICIICHUE ero OTINYUN OT PABHOMEPHOTO
JIBYKCHHUSL.

Pemienue 3amad Ha onpesesieHue MyTH, CKOPOCTH

U BpCMCHU PABHOMCPHOI'O JABUKCHUA.
Amnanus I‘paq)I/IKOB 3aBUCHUMOCTHU IIYTHU U CKOPOCTHU OT
BpCMCHH

HNuepuusi, Macca, IJIOTHOCTD
(49

SIBnenue nHepyu. 3aKOH UHEPIIUU.
B3aumopelicTBue TeN KaK IpUYMHA
U3MEHEHUS CKOPOCTH JIBMKCHHUS TeIl.
Macca kak Mepa MHEPTHOCTH TeJa.
II;motHOCTH BemiecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B
eqnHNIE 00BbEMA BEIECTBA

OOBsiCHEeHHE U POTHO3UPOBAHUE SBJICHUH,
00YyCJTOBIICHHBIX MHEPITHEH, HAIPUMED: UTO
MPOUCXOIUT TP TOPMOKECHHUH HITH PE3KOM MaHEBpE
ABTOMOOMIIS, TTOYEMY HEBO3MOYKHO MTHOBEHHO
MPEKPaTUTh JBH)KCHUE HA BEJIOCHUIIEIC MU CAMOKATE
u T. 1. [IpoBeieHre ¥ aHAIU3 OIBITOB,
JEMOHCTPHUPYIOIIUX W3MEHEHHE CKOPOCTH JIBHKCHHS
TeJla B pe3yJIbTare JCHCTBUS HA HETO IPYTHX TEI.
Perienre 3a7a4 Ha onpeesicHHe MacChl Tella, ero
00béMa UIUIOTHOCTH.

IIpoBenenne 1 aHaIU3 OMBITOB, IEMOHCTPUPYIOIINX
3aBHCHUMOCTh U3MEHEHHS CKOPOCTH TEJIa OT €ro MaccChl
IIpHA B3auMOJEUCTBUU Tell. I3MepeHne Macchl Teia
pasnu4YHBIMU crioco0amu. OnpeieneHne IIOTHOCTH
TeJla B pe3yJbTaTe U3MEPEHHs €ro Macchl U 00bEMaA




Cuia. Buabsr cuia
(14 )

Cwna kak XxapakTepuCcTHKa
B3anmoeiicTBus Ten. Cuna ynopyroctu
u 3akoH ['yka. I3MepeHue Ccuiibl ¢
MOMOIIBIO IUHAMOMETpa. SIBlIeHUE
TICOTEHUA U cuiia TspbkecTtd. Cuiia
TSDKECTH Ha JpYTuX IUlaHeTax. Bec
Tena. HeBecomocTh. CiiokeHHE CHI,
HamnpaBJIE€HHbIX IO OJHOW MPSIMOM.
PaBnogericTByromas cui. Cuna
TpeHusl. TpeHue CKOJIBXEHUS U TPCHUE
nmokos. TpeHune B npupoae U TEXHUKE

W3yuenune B3anMOACHCTBUSA KaK MPUYMHBI U3MEHEHHUS
CKOPOCTH TEJIa UJIH €ro AedopMaLuu.

Omnmcanre pearbHBIX CUTYyallnid B3aUMOJSHUCTBUS TEN C
MTOMOILbIO MOZIENIEH, B KOTOPBIX BBOJUTCS IMOHATHE U
n3o0paxkeHue cuibl. M3ydueHue cuibl ynpyrocTu.
HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
YIJIMHEHHS] PE3MHOBOTO IIHYPa WA TPYKUHBI

(c mocTpoeHuem rpaduka).

AHanu3 nNpakTUYECKUX CUTYyallui, B KOTOPBIX
NPOSIBIISIETCS] AEUCTBUE CUIIBI yIPYTOCTH (YIIPYTOCTh
MsT4a, KPOCCOBOK, BETOK JiepeBa U Ap.).

Ananus CI/ITyaLII/If/'I, CBA3aHHBIX C ABJICHUCM
TsiroteHust. OObsiCHeHHe OpOUTaTBFHOTO ABMKEHUS
IIJIaHET C UCIIOJIB30BAHHUEM SIBJICHHA TATI'OTCHUA U
3akoHa uHepiuu (MC — actporomust). UsmepeHne
Beca Teja C MOMOIIb0 JuHamomeTpa. OGocHOBaHUE
ATOTO CIOC00a U3MEPEHHUSI.

AHanu3 1 MOJAEINPOBAHUE SIBICHUSI HEBECOMOCTH.
DKCIepUMEHTAJIbHOE MOJIyYCHHUE MPaBUIIa CI0XKCHUS
CHJI, HAIIPAaBJICHHBIX BIOJb OJHOU IPSIMOM.
OmnpeneneHue BEIMYMHBI PABHOACHCTBYIOLIECH CUIT.

N3yueHue cuiibl TPEHUS CKOIBKEHUS U CHIIBI
TpeHus nokosi. McciaenoBanue 3aBUCUMOCTH

CHJIBI TPEHMSI OT BEca TeJlau CBOMCTB

TPYIIMXCS HOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYyaIli, B KOTOPBIX
MPOSIBISETCS IEUCTBUE CUIIBI TPEHHUS, UCTIOIB3YIOTCS
CIOCOOBI €€ YMEHBIICHUS WIIN YBEJIMYEHUs (KaTaHue
Ha JbDKaxX, KOHbKax, TOPMOKE€HHE aBTOMOOUIIS,
HCIIOJIb30BaHHUE MOAIIUITHUKOB, TIJIaBaHUE BOJIHBIX

YKUBOTHBIX | Ap.) (MC — Ouonorust).

Pemenne 3ama4 ¢ ucnoib3oBaHueM (HOpMYJT IS
pacy€Ta CHIIBITSDKECTH, CUJIBI YIIPYTOCTH, CHITBI
TpEeHUs

Pa3nen 4. /laBnenue TBEPABIX TeJ, ;KHAKOCTell 1 ra3os (21 4)




JasBaenue. Ilepenaua naBiaenus
TBEPABIMHM TeJIaAMH,
JKMAKOCTSMM M Fra3zaMu

(3w

Hasnenue. CriocoObl yMEHBIICHUS U
YBEJIWYECHUA AaBlieHus. JlaBneHue
rasza. 3aBUCUMOCTb JIaBJICHUS ra3a0T
00bEMa u Temneparypsl. Ilepenaua
JaBJIeHUs] TBEPABI-MH TEJIAMHU,
JKHJIKOCTSIMH U Ta3aMH. 3aKOH

ITackans.
ITHneBMaTHUEeCKHE MAIIUHEI

AnHanu3 1 00BSICHEHNE ONIBITOB U MPAKTHYSCKHUX
CHUTYyaINii, B KOTOPBIX MPOSIBIISICTCS CHJIA

JIaBJICHUSA.

O06ocHOBaHME CIOCOOOB YMEHBIICHHS U YBEIHUCHUS
napneHus. M3yueHre 3aBUCUMOCTH AaBJICHUS raza OT
00bEma u TemnepaTypsl. M3ydenne ocobeHHOCTEH
nepenavyn JaBiICHUS TBEPABIMHU TeJIAMU, KHIKOCTSIMH U
razamu. OO60CHOBaHNE PE3YIBTATOB OIBITOB
OCOOCHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,

KUTKOM
¥ Ta3000pa3HOM COCTOSTHHSX.

OKclnepuMeHTaIbHOE JOKa3aTeIbCTBO 3aKOHA
ITackans. Penienue 3anay Ha pacyéT JaBJICHUS
TBEPJIOTO TEJA

JlaByieHnne JKUAKOCTH

()

3aBUCHUMOCTD JaBJICHUS KUIKOCTH
OT TIyOWHBI TOTPY>KEHHUSI.
I'mppocraTnyeckuii napaIokc.
CooO0marmuecs: COCyabl.
rI/IIIpaBJ'II/I'-IeCKI/IC MEXAaHHU3MbI

HccnenoBanue 3aBUCHMOCTH JaBJICHUS >KHUAKOCTH OT
TTyOUHBI HOTPYKESHUS U TIJIOTHOCTH KUIKOCTH.

Habmronenne n o0bsCHEHNE THAPOCTATHIECKOTO
napagokcaHa ocHoBe 3akoHa Ilackans. M3yueHue
COOOIIArOIINXCS COCYOB.

Pemienue 3amay Ha pacu€T MaBICHUS KUJIKOCTH.
OOBscCHEHNE TIPUHIIMIA JICHCTBUS
THUAPABINYECKOTO Tpecca.

AHanmu3 1 00bsICHEHNE MPAKTHYECKUX CUTYAIUH,
JIEMOHCTPUPYIOLIUX TPOSBICHHUE JTABICHUS
JKUJKOCTHU U 3akoHa [lackans, Hanmpumep
MPOIIECCOB B OPTaHU3ME MPU r1yOOKOBOIHOM
HeIpsiHun (MC — Ouoiiorus)

ATMocdepHoe 1aBIeHHe
(6w

ATtMocdepa 3emun u atMmocdepHoe
nasieHue. [IpruanHbI CymecTBOBaHUS
BO3AYyIIHOW 00009k 3emiu. OObIT
Toppuuemnu. U3mepenue
aTMoc(epHOro JaBICHHUS.

3aBHUCHUMOCTD aTMOC(l)epHOFO JaBJIICHUA OT

BBICOTHI

HaJ| ypoBHeM Mops. [Ipubopsl mis

U3MepeHUsI aTMOC(HEPHO- TO TaBICHUS

DKCIepUMeHTaNbHOE O0HApY)KEHNE aTMOC(HEepHOTO
JaBJICHHSA. AHAIU3 H OOBSICHEHHE OIBITOB U
MPAKTUYECKUX CUTYaIHi, CBI3aHHBIX C JIEHCTBHEM
aTMOC(EepHOTO TaBIICHUS.

OO0BsicHeHHEe CylecTBOBaHMs atMochepbl Ha 3emiie
1 HEKOTOPBIX IIaHETaX WK €€ OTCYTCTBHUS Ha
npyrux mianerax u Jlyae(MC — reorpadus,
acTpOHOMUS).

OOBsCHEHNE W3MEHEHHS TIOTHOCTH aTMOC(hephl ¢
BBICOTOW M 3aBUCHMOCTH aTMOC(EPHOTO

JIaBJICHUS OT BBICOTHI.

Pemenne 3agau Ha pacy€t atMocdepHOro




naBiieHus. MI3yueHue yctpoucTBa
OapomeTpa-aHepouaa

JleiicTBUE )KUAKOCTH M ra3aHa
NMOrpy:KéHHOE B HUX TeJI0

(7 9)

JlelicTBUE KUJIKOCTH U ra3a Ha
MOTPY>XEHHOE B HUX TEJO.
BriTankuBaromas (apxume0Ba) CHia.
3akoH Apxumena. [lnaBanue Ten.
BosnyxomnaBanue

DKCIEpUMECHTAIbHOE OOHAPYKEHUE ICHCTBUS
JKUJKOCTH U razaHa NorpyKEHHOE B HUX TEJO.
OmpeneneHue BEITAIKUBAIOIIEH CUITBI,
JEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KUJKOCTb.
[IpoBenenue U 0OCYXKICHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTbH BBITAJIKUBaIOUIEH
CHWJIBI, ICVCTBYIOLIEN HA TE€IO B XKUIAKOCTH, OT
00bEMa OTpyKEHHOHN B XKUJIKOCTh YaCTH TEIaH OT
MJIOTHOCTHU KUIAKOCTH.

HccnenoBanue 3aBUCMMOCTHU Beca Tejla B BOJAE

0T 00BEMaNOTPyKEHHOHN B KHUAKOCTH YaCTH

Tena.

Pemenue 3a1ay Ha mpUMEHEHUE 3aKOHa ApXuMeaa
U ycaoBusmiaBaHus tea. KoncrpyupoBaHue
apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKUHU
onpeeaeHue €€ rpy30noabEMHOCTH

Pazngen 5. PaboTa u MOIIHOCTH. JDHEP

rus (12 g)

PaGoTra u MOIHOCTL

(3 4)

Mexanundeckas paboTta. MoOIIHOCTh

DKCIepUMEHTAIIbHOE ONpeIeNICHNe MEXaHH4YeCKOU
pabOTHI CHIIBI TSKECTH TIPH MaJICHUU TeJla U CHIIBI
TpEeHHs IPU paBHOMEPHOM IIEepEMEIICHNUH TeJla o
TOPU30HTAIIHLHOM TTOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaeMON IpH MMOIbEME 1O
nectHule. Pemenre 3agad Ha pacu€éT MEXaHUYECKOH
paboTHl ¥ MOIIHOCTH

HpOCTbIe MEXaHU3MbI
(5

IIpocThie MEXaHU3MBI: phIYar, OJIOK,
HaKJIOHHas nJjockocTk. [IpaBuiio
paBHOBecus pbryara. Ilpumenenue
MpaBujia PABHOBECHS phlyara K OJIOKY.
«3omoToe npaBmwiio» MexaHuku. KI1J]
OPOCThIX MEXAHU3MOB. HpOCTLIe
MEXaHU3MBbI B OBITY 1 TEXHUKE.
Prruaru B Tene yenoBeka

OrnpezesieHne BBIMTPBILIA B CUJIE MPOCTHIX
MEXaHU3MOB HaIpUMEpPE pblyara, MoJABHKHOTO U
HETIOJBHYKHOT'O OJIOKOB, HAKIIOHHOMW TUIOCKOCTH.
HccnenoBanue yciaoBus paBHOBECHUS pbhlyara.
OOHapyKeHHe CBOHCTB TPOCTHIX MEXaHU3MOB B
Pa3TUYHBIX HTHCTPYMEHTAaX U MPUCIIOCOOIEHHSX,
HCTIOIB3yEMBIX B OBITY

U TEXHUKE, a TaK)Xe B )KUBBIX oprann3amax (MC —
OMOJIOTHS ). DKCTIEPUMEHTAIFHOE JOKa3aTeIIHCTBO
paBeHCTBa paboOT NpU MPUMEHEHHUH MPOCTHIX
MEXaHNU3MOB.




Omnpenenenue K1)l HakI0HHOM MIOCKOCTH.
Penienue 3aj1ad Ha NMpUMEHEHHE MpaBUiIa PaBHOBECHS
pbiuara nHa pacuét KITJ[

(4 9)

MexaHn4eckasi JHeprus

Kunetnueckast u moTeHIIHaIbHAS
sHeprus. [IpeBpamienue ogHoro Buga
MEXaHUYECKON IHEPTUU B APYTOM.
3aKOH COXpaHEHUS U U3MCHCHUS
SHEPTUU B MEXaHUKE

DKCcIepuMEHTaIbHOE ONpeIelICHIe N3MEHEHUS
KHHETUYECKOW U TIOTEHIIMaJIbHON SHEPTHUH TeJia IpHU
€ro CKaThIBAHWU MO HAKJIOHHOU IJIOCKOCTH.
dopMyIUpOBaHUE HAa OCHOBE HCCIICIOBAHUS 3aKOHA
COXpaHEHUI MEXaHUYECKOU SHEPTUU.

OO0cyxIeHnEe TpaHUI] TPUMCHHUMOCTH 3aKOHA
COXpaHEHUS DHEPTUU.

Pemenne 3a7a4 ¢ MCMOIB30BAaHUEM 3aKOHA
COXpaHEHHUs DHEPTUHU

Pe3epBHoe Bpemst

(34)
KoanuectBo yacos JJIeKTPOHHBIE
Ne HanmeHoBaHMe pa3jaeioB U TeM (uudposrie)
Konrpoabuble IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @usnka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MHUpPa
bu6mmorexa [IOK
11 ®dusnka - HayKa 0 IPUPOAC 2
4 prpox https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1.2 dOu3nUeCcKue BEITUYNHBI 2 1
https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1.3 EcrecTBeHHOHA i METOJI ITO3HA 2 1
TECTBEHHONAYTHRIM METOR HOSHARMA https://m.edso0.ru/7f416194
Hroro no pazneny 6



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

Pasznen 2. HepBOHa'laJIBHLIe CBE€JICHHUA 0 CTPOCHUM BeIIECTBA

2.1 CrpocHue BelecTBa 1 bubmorexa [JOK
' p - https://m.eds00.ru/7f416194
59 JIBr>KeHWE U B3aUMOJICMCTBUE YaCTHI] 5 bubnnoreka [HOK
' BEILECTBA https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
2. A 2
3 FPETATHbIC COCTOAMHA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHue U B3aUMOeliCTBHE TeJl
bubmuorexa [JOK
1 M
3 CXAHHICCKOT ABHACHHC 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.2 41 4
HEPIHA, Macea, HIoTHOCTS https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B 14
Ha. BHABL CHIL https://m.edsoo.ru/7f416194
Hroro nio pazgeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAIMU 3 bubnuotexa [JOK
' TeJIaMHU, KUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 S
Jlapietine KuakocTh https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4, A
3 TMOCHEpHOE faBieHHe 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE 7 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

bu6mmoreka [IOK
51 PaGota u mommHoCTE 3 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.2 Hpocrsie MexaHu3MEI > 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.3 Mexanueckas suepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIACC

but6mmoreka LIOK https://m.edsoo.ru/7f4181ce

TemaTuueckuii 0J10K, TEMBbI

OcHoOBHOe coep:kaHue

OcHoOBHBIE BHIBI AeSITEJILHOCTH
yuyaumuxcs(Ha ypoBHe
YueOHBbIX J1eliCTBHIA)

Pasnen 1. TemoBele siBiaenus (28 u)

CTpoenne U CBONCTBA BelllecTBa
(7 9)

OCHOBHBIE NTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOECHUS
BelecTBa Macca 1 pasMepbl aTOMOB U MOJIEKYI.
OmBITHL, TOATBEPKAAIOIINE OCHOBHBIC
MOJIOXKEHUS MOJIEKYJISIPHO-KHUHETUYECKOM Teopuu
Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOro
cocTosiHUH BemlecTBa. Kpucraminueckue u
amop¢ubie TBEpABIE Teda OOBICHEHHE CBOWCTB
ra3oB, >KUJKOCTEH U TBEPABIX TEJI HA OCHOBE
MOJIOKEHUI MOJEKYISIPHO-KHHETHYECKON

TCOPpUU. CMmauyuBaHHUE U KalmnuJUJIAPHBIC ABJICHUA.
TermmoBoe pacmiMpeHHuC U C)KaATUC

HaGnronenune 1 MHTEpIIpETaUs OIBITOB,
CBUIETENBCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUH BEILECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX BEUIECTB B BoJAc Pemenne 3amad mo
OLICHMBAHHIO KOJIMYECTBA aTOMOB HMJIM MOJIEKYJI B
ennHMUIEC 00bEMa BemecTBa AHAJIN3 TEKCTa
JPEBHUX aTOMHUCTOB (Hampumep, GparmMeHra
no3Mel JIykpenns «O mpupoe Bemei») ¢
W3JI0’)KEHHEM OOOCHOBAaHMI aTOMHOW TMIIOTE3bI
(cmpicioBoe uTeHne). OneHKa yOeIUTEILHOCTH
9TUX 000cHOBaHMi OOBsICHEHNE OPOYHOBCKOTO
IBYDKCHUS, SBICHUS Tuy3un u pasamauit
MEXXy HUMHU Ha OCHOBE ITOJIOKEHHI
MOJIEKYJISIPHO-KMHETHUECKOH TEOpHUH CTPOSHUS
BeniecTBa. OOBICHEHHE OCHOBHBIX Pa3IM4YUi B
CTPOSHHH T'a30B, )KUIAKOCTEH W TBEPIBIX TEN C
HCIIOJIb30BAHUEM TTOJIOKCHHUH
MOJIEKYJISIP-HO-KHMHETHYECKOI TEeOpUU CTPOCHUS
BEIIIECTBA.

[IpoBeseHrEe OMBITOB MO BBIPALUBAHUIO
KPHCTAJUIOB TIOBapeH-HOM COJIM MIIM caxapa.
IIpoBenenne u oOBSICHEHUE OMBITOB,
JIEMOHCTPHUPYIOUINX KAITMIUISIPHBIC SIBICHUS 1
SIBJICHHE CMa4YUBaHUSsI.

OOBsICHEHHE POJIM KalTMJUISIPHBIX SIBJICHUH JJ1sI
MOCTYIJICHUSIBOJIBI B opranu3M pactenunit (MC
— OuoJioTHs).

Habnronenue, npoBeacHHEe U 00bICHEHUE
OTIBITOB 110 HAOJIIOJICHUIO TEIJIOBOTO
pacliMpeHus Ta30B, KUIAKOCTEH U TBEPABIX TEII.
OO0ObsicHeHHe coXpaHeHUs! 00bEMa TBEPIBIX Tell,
TEKY4YEeCTHKHIKOCTH (B TOM YHCJIIe, Pa3HULIBI B
TEKYYECTH JUISL Pa3HBIX )KUAKOCTEH), JaBICHUS
raza. [IpoBeneHue ONBITOB, AEMOHCTPHPYIOIINX
3aBUCHUMOCTD JIaBJICHHS BO3/1yXa OT €ro o0béMa u
HarpeBaHMs WIH OXJIXKICHUS,

1 UX 00BSICHEHHE HA OCHOBE



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

ATOMHO-MOJICKYJIIPHOTO YUCHHUSI. AHAIIHN3
NPaKTUUECKUX CUTYyallUil, CBSI3aHHBIX CO
CBOMCTBaAMUTIa30B, JKUIKOCTEN U TBEPABIX
TE

TenioBbie Mponeccol
(21 )

Temnepatypa. CBsi3b TEeMIIE paTyphl CO
CKOPOCTBIO TEINIOBOTO ABI)KEHHUS YACTHII.

BuyTpennss sHeprus. CocoObl U3MEHCHUS
BHYTpPEHHEH SHEPTUH: TeIuIoliepeaada u
coBepIIeHne padoTel. Buasl Temnonepenayu:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JTyUECHHE.
KomnuecTBo TermnoTel. Y aeiapHas

TEI0EMKOCTE BenlecTBa. TemioooMeH u
TEITOBOE paBHOBECHE. Y paBHCHHUE

TEILIOBOTO OanaHca.

IlnaBneHue u OTBEpAEBaHUE KPUCTAIIUIECKUX
BEIIECTB. Y IenbHas TEMJIOTA MJIaBIECHMUS.
ITapooOpa3oBanue

u xkoHneHcanus. Vcmapenne. Kunenue.

VY aenpHas TEIUIOTa MapooOpa3oBaHHUS.
3aBHCUMOCTBH TEMIIEpaTypbl KUIICHUSOT
atMoc(epHOro naBieHUsA. BaXHOCTh Bo3AyXa.
DHeprus ToruuBa. Y AebHAsI TEIUIOTa CTOPAHUS.
[Mpuanmme padoTel TemnoBeIX aBuraTteneit. KIT/]
TEIUIOBOTO JBUTaTEIIs.

TennoBele ABUraTeNn U 3alllUTa OKPYKAOUIEH
CpEeJIbL.

3aKOH COXpaHEHUs U Mpe- BpallCHUS

3Hepr1/m B MCXAaHHUYCCKHUX U TCIIJIOBBIX
mporeccax

OO6ocHOBaHNE TPAaBWI U3MEPECHHUS TEMIICPATYPHIL.
CpaBHeHHE pa3IMYHBIX CIOCOO0OB M3MEpPEHHUS
W IIKajJ TeMIepaTypbl.

HaoGmronenne u 00bsICHEHUE ONBITOB,
JIEMOHCTPHUPYIOIINX W3MEHEHNE BHYTPESHHEH
SHEPruM Tejia B pe3ysbTaTe TeIjionepeiadyu u
paboTsl BHemTHUX cwi1. Habmronenue u
0OBSICHEHHUE OIBITOB, 0OCYXKACHHE

MPAKTHYECKUX CUTYAIIHH, TEMOHCTPUPYIOIINX
pa3iaudHbIe BUABI TEIJIO-TIEpeaayuH:
TETUTIONPOBOIHOCTD, KOHBEKIIHIO, N3IyUYCHHE.
HccrienoBanue siBICHUS TEIUIOOOMEHA TpH
CMELINBAHUU XOJIOJHOM U ropsadeil BOJbI.
Habntonenne ycTaHOBIICHHS TEIIIOBOTO
paBHOBECUSL MEXIyOpsidey U XOJIOAHOU

BOJOH.

Omnpenenenue (U3MepeHUE) KOJIUUECTBA TETUIOTHI,
MTOJIYYE€HHOT0 BOJIOH MPH TEIII000OMEHE ¢ HarpeThIM
METAJUIMYECKUM ITUIUHIPOM.

OrmpenencHue (M3MEPEHHE) YIACTHHON TETUIOEMKOCTH
BeliecTna. Perienne 3amad, CBA3aHHBIX C
BBIYHMCIIEHHMEM KOJIMYECTBA TEIUIO-THI U
TETUIOEMKOCTH TIPU TETUIOOOMEHE.

AHanu3 cuTyaryi NpakTUIeCKOTO HUCIIOIH30BaHUS
TEIUIOBBIX CBOWCTB BEIIECTB U MaTepHAJOB,
HalprMep B LEJSX dHEProcOepeKeHUs:
TETUTOU30JIAIUSI, YHEPTOCcOeperaronie KphIIi,
TEPMOAKKYMYJISITOPEI U T. 1.

HaoOmronenve siBiIeHU UCTTapeHUS U
KoHneHcannu. VMccrenoBanue npoiecca
HCITapEHUS Pa3TUIHBIX KHUIKOCTCH.
OOBsiICHEHHE SIBJICHUN HCIIApEHUs U
KOHJEHCAIIM HAa OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.

HaGmonenune n o0bsICHEHHE TIpoIlecca KUTICHUS,
B TOM YHCJIE€3aBUCHUMOCTH TEMIEPaTyPhI
KHUIIEHHS OT JABJICHUS.

Onpenenenue (M3MEepeHNE) OTHOCUTEIBHOM
BII&KHOCTH Bo3ayxa. Habmroaenue mpormecca




IUTaBJICHUS] KPUCTAJJINUECKOTO BEIIECTBA,
HaIIpUMep JIbJa.

CpaBHEHHE IIPOLIECCOB MJIaBICHUSA
KPUCTAJUINYECKUX TEJIN Pa3MSTUCHUS MIPH
HarpeBaHuu aMOp(dHBIX Tel.

OrmpeneneHue (MI3MEpeHNE) YACTHHON TETUIOTHI
nnaBieHus Jpaa. OObsICHEHUE SIBICHUN TUIaBICHUS
¥ KPUCTAJIIIN3ALUN Ha OCHOBE
aTOMHO-MOJIEKYJISIpHOTO ydyeHus. Pemenue 3anay,
CBSI3aHHBIX C BBIYMCICHUEM KOJINYIECTBA TEIIO-
TBI B IIpoIieccax TeIuloNepesaul IpHy MIaBJIeHUN
W KPpUCTALIM3AINH, HCTIAPSHUH U KOH/ICHCAIINH.
AHanmu3 cutyanuii IpakTUYeCKOro MpUMEHEHUS
SIBJICHUH TIaBJICHMS M KPUCTAIUTM3AINH,
HaInpumep, MoJIydeHHEe CBEPX-YUCTBIX
MaTepHaJioB, COJIEBas TpeJiKa U Ip.

AHanu3 paboTel U O0BSICHEHHE MPHUHIIUIA NeHCTBUS
TEIJIOBOTO IBUTATEIs.

BrluncneHue xonuuecTBa TEIJIOTHI,
BBIACIISIONIErOCS IIPU CTOPaHWH PA3INIHBIX BHIOB
toruBa, u KI1J] nBurarens.

OO6cyXaeHNE SKOJIOTHIECKUX MTOCIEACTBUN
HCIIOJIH30BAaHMS ABUTATEsIel BHYTPEHHETO CrOPaHMS,
TEIUTOBBIX W TUApo3ek TpocTanmii (MC —
SKOJIOTHSI, XUMUS)

Paznen 2. DiaekTpuyecKkne 1 MarHuTHbIe siBJjeHus (37 )

DJieKTpHYecKue3apsaabl.
3apskeHHbIE Tea

W MX B3anMojeiicTBHE

(7 9)

DnexTpusanus tei. JBa
pOIadIEeKTPUIECKUX
3apsIoB.
B3aumopeiicteue
3apsDKEHHBIX TeN. 3aKOH
Kynona.
DIeKTpUIECKOE TOJIE.
IMpunuun
CYTICPIIO3UITN U
3JIEKTPUYECKHUX MOJIEH.
Hocurenu

OJICKTPUYICCKHUX 3apAa0B.

OneMeHTapHbII
AIICKTPUYECKUH 3apsiI.
CtpoeHue aToma.
[IpoBOoIHUKH U

HaGuroieHne 1 npoBe/ieHHE ONBITOB IO AJIEKTPU3ALNU TEIIIPH
COINPUKOCHOBEHUH U MHIAYKLHCH.

Habmnronenne n oObsCHEHHE B3aMMOIEHCTBUS OJHOUMEHHO U
Pa3sHOMMEHHO 3apsHKCHHBIX TeJ.

OO0BsACHEeHNE TPUHIUNA JeHUCTBUS aIeKTpocKkona. OObICcHeHHE
SIBIICHUH 3JICKTPU3ALUH IPU CONPUKOCHOBEHHHU TEJ M MHAYKLUEH ¢
HCIOJIb30BAaHUEM 3HAHHI O HOCUTENISAX JIEKTPHUUECKHUX 3apsi/IOB B
BEIIECTBE.

Pacno3HaBanue U OOBSICHCHHE SBJICHUU 3JICKTPU3AIUU B M0O- BCEIHEBHOM
)ku3Hu. HabmoneHne n 00bsICHEHNE OTBITOB, MIUTFOCTPUPYIONINX 3aKOH
COXPaHEHHUsI AJIEKTPUUECKOTO 3apsiaa.

Habnronenne onbpITOB 1O MOJSIUPOBAHUIO CHIIOBBIX JIMHUN
3JIEKTPUYECKOTO MOJISL.

HccnenoBanue AeUCTBUS 3IEKTPUUECKOTO TOJISI HA MIPOBOJHUKHU U
JUDJIEKTPUKHU




IVDIEKTPUKH. 3aKOH
COXpaHCHUS
INEKTPUIECKOTO3apsiaa

IocTosiHHBIN 31eKTPUYECKUI TOK
(20 v)

DIIEKTPUYECKHIT TOK. Y CIIO-BHSI CYIIECTBOBAHUS IEKTPUIECKOTO
ToKa. MICTOYHUKHU ITIOCTOSIHHOTO TOKA. J[€HCTBUSI 3JIEKTPUIECKOTO
TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DIIEKTPUIECKHI TOK B
JKUIKOCTSIX U ra3ax.

Onekrpuueckas 1enb. Cuigatoka. DIeKTPUIECKOE HaPsKEHUE.
ConpoTHBIICHHE TPOBOJHUKA. Y IE€IHHOE CONPOTHBIICHUE BEIIECTBA.
3akon Oma st yuactka nenu. [locnenoBarenbHoe

U HapaijieIbHOE COeANHEHUE IPOBOIHUKOB.

PaboTa 1 MOITHOCTB IIEKTPHIECKOT0 TOKa. 3akoH /[>xoymsa—JleHna.

DJIEKTPOIPOBOI- Ka U MOTPEOUTEIN SIICKTPUUECKON SHEPTUH B
OBITY.
KopoTtkoe 3ambikanune

Habnronenue pa3indHbIX BUIOB
JEHCTBUS AIEKTPUICCKOTOTOKA U
00HapyKEHUE ITHUX BHUIIOB
IeHCTBUS B MOBCEIHEBHOM JKU3HHU.
COopka U HCTBITAHHE
SIEKTPUICSCKON TIeTTH
IMOCTOSIHHOI'O TOKA.

H3mepeHnne cuibl TOKa
aMITIepMETPOM.

H3mepenue 3eKTpUuIecKoro
HATIPSHKSHUS BOJTBTMETPOM.
WccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, MPOTEKAIOIIETO UYepes
PE3UCTOp, OT CONPOTHBICHUS
pe3ucTopa U HAIPsHKSHUS

Ha pe3ucTope.

IIpoBepka npaBuia CIIOKCHUS
HalpsDKEHUN npu
OCJIEI0BATEILHOM COCIUHEHUN
JIByX PE3UCTOPOB.

IIpoBepka mpaBuiIa sl CHIIBI TOKA
MpY HapajuieIbHOM COEIUHEHUU
PE3UCTOPOB.

Amnanu3 cutyauui
MOCJIE0BATEILHOI0 U
napamIeTbHOT0 COSTUHEHUS
MPOBOAHUKOB B JOMAIIIHIX
JIIEKTPUIECKUX CETSIX.

Penrenue 3agau ¢
HCIIONb30BaHueM 3akoHa Oma u
opmyi pacuéra
DJICKTPUYCSCKOTO COMPOTUBJICHUS




TIPU TTOCJIEI0BATENb- HOM U
nmapauieJIbHOM COEJIMHEHUU
MIpOBOTHUKOB. OmnpenencHne
pabOThI AIEKTPUUECCKOTO TOKA,
MIPOTEKAOIIETO YePe3 PE3UCTOP.
OmnpeneneHrne MOUIHOCTH
SJIEKTPUIECKOTO TOKA,
BBIAEISIEMON HA PE3UCTOPE.
HccaenoBanue 3aBUCHMOCTH
CUJIBI TOKa 4Yepe3 JIaMIIOYKY OT
HaIpsDKEHUs] Ha HEH.
Omnpenenenue KI1JI HarpeBaters.
HccnenoBanne npeobpa3oBaHus
SHEpPruu IpH MoIsEME Tpy3a
3JIEKTPOABUTATEIIEM.
OOBsiICHEeHHE YCTPOHCTBA U
NpUHLMIA JEUCTBUA JTOMAIIHUX
3JIEKTPOHATPEBaTEIBHBIX
pubopoB.

OOBsICHEHHE TMPUINH KOPOTKOTO
3aMbIKaHUA U HpHHHHHaILeﬁCTBHﬂ
IUTAaBKAX IPEIOXPaHUTEICH.
Pemrenue 3asa4 ¢ UCIOJIb30BaHUEM
3akoHa Jxoyns—Jlenua.
HaGmroneHne BO3BHUKHOBEHUSI
DIIEKTPUYECKOTO TOKA B KUJ- KOCTHU

MarHuTHble sIBJIEHUS

(6w

ITocTosiHuble MarHuThl. B3aumMoaeicTBre MOCTOSTHHBIX MAarHUTOB.

MarsauTHOE nojie. MarauTHoe moJjie 3eMJINU €ro 3HadeHUe I
JKU3HHU

Ha 3emute. OnbIT OpcTega. MarHuTHOE MoJIe 3JIEKTPUUECKOTO TOKA.

I[IpuMeHeHne 3IIeKTPOMArHUTOB B TEXHHKE. J[eficTBUE MarHUTHOTO
HOJIIHA IPOBOJHUK C TOKOM.

OJIeKTpOABHUraTelb MOCTOSTHHOTO ToKa. Mcnons3oBaHue
3JIEKTPOJBUTaTENIEH B TEXHUUECKUX YCTPOHCTBAX

U Ha TPaHCIOpTe

WccnenoBanue MarHUTHOTO
B3aUMOJICHCTBHS MMOCTOSHHBIX
MAarHmToOB.

I/I3yqu1/Ie MAarHuTHOTI'O I10JI1
TIOCTOSTHHBIX MarHUTOB IPH UX
00BEIMHEHUHU U pa3eICHUH.
IIpoBeneHne OMBITOB IO
BI/I3yaHI/I3aLlI/II/I I10JI1 ITOCTOSAHHBIX
MarHuToOB.

N3yuenue SIBJICHUS
HaMarHU4uBaHUs BeIIeCTBa.
HccaenoBanune HEeHCTBUS
SIEKTPUUYECKOTO TOKa Ha
MAarHuTHy!o cTpeiky. IIposenenue
OIIBITOB, JIEMOHCTPUPYIOLIHNX

3aBUCHMOCTbH CHUJIBbI




B3aUMOJCHCTBUSA  KATYmIKH C
TOKOM M MarHuTa OT CHJIBI M Ha-
MIPaBJICHUS TOKA B KaTYyIIIKe.
AHanu3 cuTyauuid NOpaKkTHYIECKOTO
MIPUMCHEHHS DJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX
ycTpoiicTBaX, IIPOMBIIIICHHOCTH,
MEJIULINHE).

W3yueHue nelicTBUS MarHUTHOTO
MOJIsl Ha TIPOBOJHUK C TOKOM.
W3yuenue neicteus
SJIEKTPOABUTATEIISI.

WNsmepenne KII/
3JEKTPOABUTATEIBHOM

ycTaHOBKHU. Pacnio3HaBanue u
aHaJIN3 Pa3IUYHBIX MPUMEHEHUN
SJIEKTpOABUTATENCH (TPaHCIIOPT,
OBITOBBIC YCTPOWCTBA U JIp.)

DJIEeKTPOMArHUTHAs MHAYKUUS OneiTel  Papajes.
ITpaBuno Jlenna.
(4w .

SIBnenne

SHGKTpOMaFHHTHOﬁ UHAYKIUH.

OnextporeHeparop. CrocoObI MOy UYeHUS 3JIEKTPUISCKON SHEPTHH.
DIEeKTPOCTAaHIIMU Ha BO3OOHOBIIAEMBIX UCTOYHUKAX YHEPTUHU

ONBITE IO MCCJICIOBAHUIO SIBJICHHS
3JIEKTPOMAarHUTHON UHAYKIUU:
HCCIeIOBaHUE U3MCHCHUI 3HAYCHHS
W HaMpaBJICHUSI MHAYKIMOHHOTO
TOKa

Pe3epBHoe Bpems (3 1)

Konu4gecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jie/ioB U TeM (uu¢posbie)
Ne i/m Konrpoabubie IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeruioBble siB1eHUS
1.1 CrpoeHnue u CBOICTBa BELIECTBA 7 bubmmorexa [TOK
' p https://m.edsoo.ru/7f4181ce
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bubmuorexa [JOK

12 Terutosbie pouecch! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnmoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 I1 2 7
OCTOAHHBII SIICKTPHACCIIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTHbie sBACHHA 6 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
CKTPOMATHHTHAS HH VKUK https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 14.5
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9 KUIIACC

but6nmoreka LIOK https://m.edsoo.ru/7f41a4a6

TemaTnueckuii 0JI0K, TeMa

OcHoBHoOe colep:kaHue

OcHOBHBIE BH/bI AeATEJBHOCTH yYaluXcs (Ha
YPOBHE YUeOHBIX JelicTBHIA)

Paznea 1. Mexannueckue sisjieHus (40 1)

MexaHn4eckoe IBHKEHHE H
CIOCOOBI €ro ONMUCAHUS
(10 v)

MexaHuueckoe ABHKeHUE. MaTepuanbHas
touka. Cucrema orcuéta. OTHOCH TEIHHOCTH
MEXaHUYEeCKOoTro IBMKEeHUs: PaBHoMepHOE
HNPSIMOJIMHEHHOE NBHUKCHHUE.
HepaBHOMegHoe HIpsMOJIMHEHHOE
nemwxeHne. CpenHsisi 1 MTHOBEHHAs
CKOpOCTH TeJla IPU HEPaBHO- MEPHOM
JBWKEHUU. Y CKOpeHue. PaBHOycKkOpeHHOoe
npsiMosiuHeitHoe nBwxenune. CBoOoIHOE
nanenue. OneiTel ['anunest PaBHoMepHoe
JIBIDKEHHE I10 OKpYy>XHOCTHU. Ilepuosa u
gactoTta oOpamenus JInaeiiHas u yriosast
ckopocTH. LlenTpocTpemurensHoe
YCKOpEeHHe

Anann3 M oOCyXXJIeHHE pPa3INYHBbIX NPUMEPOB MEXaHHYECKOTO
nBrokeHusi.  OOcykIeHHWe  TpaHUI] TNPUMEHUMOCTH  MOJEIH
«MatepuanbHas TodKa». OmHcaHWe MEXaHWYECKOTO IBMDKCHHUS
paznu4HBIMU criocobamu (ypaBHeHHE, TaOiauna, rpaduk). AHamnu3
’KM3HEHHBIX CHUTYyallMii, B KOTOPBIX IPOSIBIISIETCS OTHOCUTEIBHOCTH
MEeXaHH4YeCKOoro JBIKeHus1 HabnroneHne MeXaHMYecKOTO JIBHIKEHUS
TeJa OTHOCHUTEIBHO pa3HbBIX Ten oTcuéra. CpaBHEHHWE IyTed u
TPAeKTOPUH IBWXKCHHsSI OJHOTO M TOTO JKE Tella OTHOCUTEIIBHO
pasHbBIX Ten oTc4yéTa. AHamM3 Tekcra [anmimess 00 OTHOCHTEIBHOCTH
JBYKEHUS; BBIITOJIHEHNE 3aJaHH 1O TEKCTY (CMBICIOBOE YTCHHE).
OmnpeneneHne CpeaHEH CKOPOCTH CKONBXEHHS Opycka WiIH
JIBIDKCHHUSI [IapHKa 10 HAKJIOHHOW IUIOCKOCTH. AHamM3 U
oOcyXJieHne croco0oB MPHUOIIKEHHOTO OIpPENEICHISI MTHOBEHHOM
ckopoctd OmpeneneHne CKOPOCTH PABHOMEPHOTO  JIBHIKCHHS
(mrapuka B JKHAKOCTH, MOJIEIH 3IEKTPUIECKOTO aBTOMOOWIS H T.
m.). OmpeneneHue MNyTH, TPOWAECHHOTO 3a JaHHBIM TPOMEKYTOK
BPEMEHHM, M CKOPOCTH Tejla MO TrpaduKy 3aBHCUMOCTH IIyTH
paBHOMEpHOTO JBHXKEHHUs OT BpeMeHH OOcCykIeHHE BO3MOXKHBIX
MPUHIUIOB  JCHCTBUS ~ NPUOOPOB  M3MEPSIONINX  CKOPOCTh
(cnmugoMeTpoB). Brruucnenue yTH u CKOPOCTH npu
PaBHOYCKOPEHHOM IIPSIMO- JINHEHHOM JIBVKEHUU TEJIa.
OmnpenesneHne MPOWIEHHOTO IMyTH W YCKOPEHHs JBIIKEHHUS Teja IO
rpaguKy  3aBHCHMOCTH CKOPOCTH  PaBHOYCKOPEHHOTO  MPSMO-
JIMHEITHOTO IBHXKEHUS Tella OT BPEMEHH.

OmnpeneseHre yCKOPeHHsl Tella IPH PaBHOYCKOPEHHOM JBH)KCHHUH
110 HAKJIOHHOM TUIOCKOCTH.

W3mepeHne neproaa 1 4aCTOTHI OOpAIICHHs TeJla TI0 OKPY>KHOCTH.
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBHKEHUS TEJIATo
OKPYXHOCTH.

Perienue 3aa4 Ha onpeielieHne KHHEMAaTHYECKHUX XapaKTePUCTHK

MEXaHUYECKOI0 JIBUKEHUS Pa3JINUYHBIX BUIOB.
Pacrio3zHaBanve ¥ TpUOIMKEHHOE ONTMCAHUE PA3TUIHBIX BUJIOB
MEXaHUYCSCKOTO JIBMDKCHHUS B IIPUPOJIC U TEXHUKE (Ha MpUMeEpax
CBOOOIHO MaJArOIIUX TEJ, ABUKEHUS JKUBOTHBIX, HEOECHBIX TEI,
TPAHCIIOPTHBIX CPEJACTB U JIp.)



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

B3aumopeiicTBueTeN
(20 v)

Ilepsslit 3axoH HeroToHa. Bropoit

3akoH HproTona. Tpetuii 3akoH
HeroroHa. IlpuHiun cynepno3unuu

CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHHUs: CUJIa TPEHUS CKOJIBXKECHUs, CHJIA
TpEeHUs MOKOs, Ipyrue BUAbI TPEHUS.
Cuna TSKeCTH U 3aKOH BCEMHUPHOTO
TSATOTEHUsL. Y CKOpEHHE CBOOOTHOTO
nafgeHus. [IBMKeHHe TIaHET BOKPYT
Comana. [lepBast kocMudecKast CKOPOCTb.
HesecoMocTs u neperpy3ku. PaBHoBecue
MaTepHuaIbHON TOUYKHA. AOGCOITIOTHO
TBEépaoeTeno. PaBHoBecue TBEpAOro rena
C 3aKpEeIIEHHON OCBIO BpalllCHUS.
MowmenT cuibl. LleHTp TskecTn

Habmronenre u 00CyKJICHHE OIBITOB C IBH)KCHUEM TeJla IpU
YMEHBIICHUHN BIUSHUSI IPYTUX TEJ, MPEHSATCTBYOIIUX JIBIKCHUIO.
Amnanns texcra ["ammiiest ¢ onucaHueM MBICJIIEHHOTO
JKCIEpPUMEHTa, 000CHOBBIBAIOIIETO 3aKOH HHEPIIUH;
BBIMIOJTHCHUE 3aJJaHUI 10 TEKCTY (CMBICIIOBOC YTCHUE).
OO6cyxaeHHe BO3MOXKHOCTH BBITIOJIHEHHUSI 3aKOHA WHEPIUUB
pa3IMYHBIX CUCTEMaX OTCYETA.

Haomronenne u o0cyXaeHINEe MEXaHNIECKHUX SIBIICHUM, TIPO-
HCXOOAIINX B cucTteMe oTcuéra « Tenexka» npu e€ paBHO-
MEpPHOM U YCKOPSHHOM ABHKCHHH OTHOCHUTEJIBHO KaOWHEeTa
¢dbusuku.

JlelicTBUsI ¢ BEKTOpPaMU CWI: BBIIIOJIHEHUE 3a1aHUH 10 CII0KEHUIO U
BBIYUTAHMIO BEKTOpOB. HabmroneHne w/mimm npoBeseHnEe OIBITOB,
JAEMOHCTPUPYIOHMINX 3aBUCUMOCTDb YCKOPCHUA TCJIa OT HpHHO)KeHHOﬁ
K HEMY CHJIBI M MacChl Tella.

AHanu3 1 00bSCHEHHE SABJICHUH C MCIIOJIB30BAaHMEM BTOPOTr03aKOHa
HeroTona.

Pemenne 3amad ¢ MCMOIB30BAaHUEM BTOPOTO 3aKoHa HploToHamM
NpaBUJIa CIIOKEHUS CUJL.

OmnpeneneHue KECTKOCTU NPYKUHBI.

AHanu3 cuTyaluii, B KOTOPBIX HAOJIIOAI0TCs YIIPYTHUE
nedopmanuu, 1 UX 0OBSICHEHNE C HCITOIb30BaHUEM 3aKkoHa ['yka.
Pemenue 3ana4 ¢ ucnosib30oBaHueM 3aKkoHa I'yka.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKESHUS

OT CHJIBI HOpMaJIbHOTO JaBiieHus. OOCyXJIeHHe pe3yIbTaToB
HCCJIEIOBaHUA.

Omnpenenenne ko3pPuIreHTa TPSHUS CKOJIBKEHUSI.

W3MepeHue cuibl TpeHUs! MOKOS.

Pemenne 3amad ¢ UCmonb30BaHuEM (OPMYJIIBI JUISI CHITBI TPEHUS
CKOJIBXCHHUS.

AHanu3 IBM>KEHUS TeJ TOJIBKO IO IeHICTBUEM CHUIIBI TSKECTH

— CBOOOIHOTO MaJICHUSI.

OObsicHEHHE HE3aBUCHUMOCTH YCKOPEHHS CBOOOJHOTO MaJCHHUSOT
MAacchl Telna.

OrneHKa BEIMYUHBI CHJIBI TSITOTEHHUS, IEHCTBYIOIEH MEXIY

JIByMsI TeJIaMH (ISl pa3HBIX Macc).

AHanu3 ABW)KEHHMS HEOECHBIX TeJl MOJ| IeHCTBHUEM CHIIBI TSATOTEHHS (C
HUCIIOJIB30BAHUECM JOITIOJIHUTCIIbHBIX HCTOYHHKOB I/IH(i)OpMaIJ;I/II/I).
Pemenne 3amau ¢ MCIONB30BAHUEM 3aKOHA BCEMHPHOTO TATOTEHHS M
opmyibl 115t pacuéra CUIIBI TSHIKECTH.

Ananuz OPUTUHAJIBHOTO TEKCTA, OIIMCBIBAIOIICTO IIPOABICHUA
3aKOHa BCEMHUPHOI'O TSATOTEHMsI; BBINOJHEHUE 3aJaHUi 10 TEKCTY
(cMBICTIOBOE YTEHHE).




Hab6mronerne u 06cyXaeHNE ONBITOB IO U3MEHEHUIO Beca TelanpH
YCKOPEHHOM JBWKECHUU.

AHanu3 ycloBUH BO3ZHUKHOBEHMSI HEBECOMOCTH U HEpE-

TPYy3KH.

Pemenne 3amay Ha ompezelieHne Beca Tela B Pa3IMYHBIX yCIOBHUSX.
AHanu3 cui, NefcTBYIOIMX Ha TEJO0, MOKOosIIIeecs: Ha ONope.
OmnpeneneHne NEHTPA THKECTH PA3IMIHBIX TEIT

3aKOHBI COXPaHEHH
(10 v)

HNmnynec Tena. M3mMeHeHne UMITyJIbCa.
Hmmynbe cuiabl. 3aKOH COXPaHEHUS
HUMITyJIbca. PeakTHUBHOE IBUXKEHUE.
MexaHndueckasi padoTa ¥ MOIITHOCTb.
Pabora cun TsKecTH, yIpyrocTy,

TpeHus. CBsI3b SHEPTUU U paOOTEHI.
IloTennuaneHas HEprus Teia, MOJHATOTO
HaJl HIOBEPXHOCTBIO 3eMIIH. [loTeHnuans
Hasi SHEPT'Us CXKaToi NPY>KUHBL.
Kunernueckas sneprusi. Teopema o
KHHETUYECKOWdHEPrun. 3aKOH COXPaHCHUSA
MEXaHUYECKOU SHEPTUHU

Hab6ntonenue n o0CcyKaIeHUE ONBITOB, IEMOHCTPUPYIOIINX
nepeaady MMILyJIbCa P B3aUMOIECHCTBUH TEN, 3aKOH COXPaHEHUS
HMMITyJIbCa IIPU a0COJIFOTHO YIIPYTOM U HEYNIPYTOM B3aUMOJAECHCTBUU
TeN.

AHanmu3 cuTyaluii B OKpy’KaroleH >KU3HH ¢ UCIIOJIb30BaHUEM
3aKOHA COXPAaHEHHUS UMITYJIbCA.

Pacnio3zHaBaHue sBJIEHUS PEAaKTHUBHOI'O IBUXKEHHS B IIPUPOACH
texauke (MC — OGuonorus).

IIpuMeHeHNe 3aKOHA COXPAHEHUS UMITyJIbCA JJIsl pacdyéra
Pe3yIbTaTOB B3aUMOACHCTBYS Ted (Ha MPUMEpax HEYIPYroro
B3aUMOJCHUCTBUSA, YIIPYrOTrO LICHTPaJIbHOIO B3aUMOACUCTBUS

JIBYX OTMHAKOBBIX TEJI, OJTHO M3 KOTOPBIX HEITOJBH)KHO).

PeleHnue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA COXPAHEHUS UM-
IyJibca.

Omnpenesnenre padbOThl CHIIBI YIIPYTOCTH HpU HOABEME rpy3ac
HCII0JIb30BaHMEM HEIOABI)KHOTO M TMOJBHXKHOTO OJI0KOB. M3mMepeHue
MOIIHOCTH.

W3MmepeHne noTeHIMaIbHOW SHEPTHU yHpyro AegopMUpPOBaH- HOH
MpY>KUHBI.

M3mepeHne KHHETUYECKOM dHEPIrUuM Tella MO JJIMHE TOPMO3HOTOIIYTH.
OKCIIEpUMEHTAIbHOE CpPAaBHEHHE W3MEHEHUs IOTEHUIHAJIBHOU U
KMHETHUYECKOM »HHEpPrud Tejna IpU JBWXKEHUM 10 HAKIOHHOM
IIOCKOCTH.

OKcrepuMeHTaJbHas IPOBEpKa 3aKOHA COXPAHEHUSI MEXaHUYECKOH
SHEPruM Npu CBOOOTHOM MaJECHHH.

IIpuMmeHeHHE 3aKOHA COXPAaHEHUS] MEXaHUYECKON YHEPTUM [
pacué€Ta OTEHIUAIbHOM U KMHETUYECKOW DHEPTUil Tena.

Pemenue 3aa4 ¢ HCoab30BaHUEM 3aKOHA COXPAHEHUS
MEXaHNYECKOM SHEPTUU

Paznen 2. MexaHudeckue KoJjiebanusi u BoJHbI (15 )




MexaHn4eckne KoJie0aHusA
(7 9)

Koneb6arenbHoe nBukeHne. OCHOBHBIE
XapaKTEepUCTUKH KOJIeOaHH: mepuo,
4acTOTa, aMILUIUTyla. MaTeMaTHuuecKui u
NPY>KUHHBIM MasTHUKU. IIpeBpalecHue
SHEPTHH IIPU KOJIeOATEIIEHOM JBH)KCHUH.
3aryxaroniye Kojebanus. BeiHyKIeHHbIE
KkosiebaHust. PesonaHc

Habntonenue koyiebaHUil MO ACHCTBUEM CHJI TSDKECTH U YIIPY-
TOCTH U OOHApY’KCHHUE MOIOOHBIX KOJICOAHUH B OKPYIKAIOIIEM
MUpE.

Awnanu3s konebaHuii rpy3a Ha HUTH U Ha MIPYKUHE.
OmnpeneneHue YacTOTH KOJeOaHU MaTeMaTHYECKOTO U
MPY>XKUHHOTO MasSTHHKOB.

HaoOmronenne n 0ObICHEHNE SIBICHUS pE30HAHCA.
HccrnemoBanne 3aBHCUMOCTH NEpUOa KOJIeOaHMA
TIOABEIIEHHOTO K HUTH T'Py3a OT JIIWHBI HUTH.

IIpoBepka HE3aBUCHMOCTH IEpHoOaa KoebaHuil rpysa,
MIO/IBEIIEHHOTO K JICHTE, OT Macchl rpy3a. Habnronenue u
00cCy>KJIeHUE OIBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
reproja KojaeOaHni NPy >XKHHHOTO MasTHUKAOT MaCChI

rpy3a 1 >KECTKOCTU NPY>KUHBI.

IIpumeHeHne MaTeMaTUYECKOrO U MPYKUHHOTO MAsITHUKOB

B Ka4eCTBE MO/IEIIeH JJIs1 OITMCAaHMsI KOJICOaHMI B OKPY KaloIeM
MHpe.

Penienue 3a1a4, CBA3aHHbIX C BBIYHUCIICHHUECM UJIN OHeHKOﬁ
4acTOTHI (Iepruoaa) KOJIcOaHUM

MexaHnn4veckne BOJIHbI. 3By]€

8w

CBoiicTBa MEXaHHUYECKUX BOJIH. J[TuHA
BOJIHBI. M €XaHNYECKUE BOJIHBI B TBEPIOM
Teje, CCMCMUYECKHE BOJIHBI.

3ByK. '/poMKOCTB 3ByKa

U BbicOTa TOHA. OTpakeHne 3ByKa.
HNudpas3Byk u ynsTpa-3ByK

OOHapy>KeHHEe 1 aHAJIN3 BOJHOBBIX SIBIICHUU B OKPYIKAIOIIEM
Mupe.

HaGnronenne pacnpocTpaHeHHs TPOAOJIBHBIX W IMOIEPEYHBIX
BOJIH (Ha MoJienH) U oOHapy)KEHUE aHAJIOTMYHBIX BUIOB BOJH
B IIpupoie (3BYK, BOJSHBIE BOJHBI).

BolunciieHre JUIMHBI BOJIHBI U CKOPOCTH PaclpOCTPaHEHUs
3BYKOBBIX BOJIH.

DKCHepUMEHTAIbHOE OIpe/ieJieHUe IPAHUIl YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJICOAHUH.

HabmnroneHre 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM
YHCJIE C MCIIOJIb30BAaHUEM MY3BIKAJIbHBIX HHCTPYMEHTOB).
Habntonenue u 00bsICHEHHE SIBICHUS aKyCTHUYECKOTO
pe3oHaHca.

AHanu3 OpUrMHAIBHOTO TEKCTA, MOCBIIEHHOTO UCIIOIb30BaHUIO
3ByKa (WM yJIBTPa3ByKa) B TEXHUKE (3XOJIOKALUS, yIBTPa3ByK
B MEJAMIIMHE U JIp.); BHINIOJHEHHE 3aIaHUl TI0 TEKCTY
(cMBICI0BOE YTEHHE)

Paznen 3. DjeKTpOMArHUTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI (8 )




DJIEKTPOMATHUTHOE TMOoJie H
3JIeKTPOMATrHUTHBIE BOJHBI

(6w

DIEeKTpOMarHuTHOE MOJIE.
DnexkTpoMarHuTHeie BoJIHBI CBOMCTBa
3JIEKTPOMArHuTHBIX BoH. IlIkana
9JIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHUE 371EKTPOMArHUTHBIX BOJIH
IJIsI COTOBOM CBSI3U.

DIIeKTpOMarHuTHas IPHUPOJaCBETA.
CKOpOCThH CBETa.

BonHoBBIE CBOMCTBA CBETa

IToctpoenne paccyxaeHni, 000CHOBBIBAIOIINX B3aHUMOCBS3b
3JIEKTPUYECKOT0 M MAarHUTHOTO IOJIeH. DKCIIEepUMEHTAIbHOE
HW3y4YeHHE CBOMCTB DJIEKTPOMATrHUT HEIX BOJH (B TOM YHCIE C
MTOMOIIBI0 MOOHIIEHOTO TeneoHa).

AHanu3 peHTreHOBCKMX CHHMKOB YEIIOBEYECKOTO
opraHusma.

AHanu3 TEeKCTOB, ONUCHIBAIONINX IIPOSBICHUSI
3JIEKTPOMArHUTHOTO M3JTyYEHHUsI B IPUPOJIE: )KUBBIE OPTaHU3MBI,
HU3ITydeHUs] HEOCCHBIX TeJ (CMBICIIOBOE YTCHUE).
PacriozHaBaHue W aHaJM3 Pa3IMYHBIX MPUMEHEHHH
SJIEKTPOMATHUTHBIX BOJIH B TEXHHKE.

Pemenue 3anad ¢ ucrosib3oBaHueM (OPMYIT JUIsl CKOPOCTH
SJICKTPOMArHUTHBIX BOJIH, JUTMHBI BOJHEI M YaCTOTHI CBETa

Pazgen 4. CeeroBble siBieHus (15 1)

3aKkoHbI
cBeTa

(6 1)

pacnpocTpaHeHus

Hctounuku cBeta. JlyueBas moaenn

cBeta. [IpssMonmHeitHOe pacpocTpaHeHHE
ceera.3armenus ComnHua u JIyHBI
OTtpaxenue cBeTa. [1iockoe 3epkaio.
3aKoH OTpa)keHUs CBETA.

Ilpenomnenue cpera. 3aKOH
MpEIOMJICHHS CBETA.

[TonHOE BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnonp3oBaHue BHYTPEHHETO OTPAKEHUSI B
OINTHYECKHX CBETOBOJAX

HaOmroneHue ombITOB, AEMOHCTPUPYIOIINX SIBICHHUE
MPSIMOJTMHEWHOT'O PacIpOCTpaHCeHHs cBeTa (BO3HUKHOBCHUE TCHU
Y TIOJTY-T€HH), U UX UHTEPIPETAILMsI C UCTIOJIb30BAHUEM MMOHSITHUS
CBETOBOTO JIyYa.

OOBsICHEHHE U MOJICIUPOBAHUE COJIHEUYHOTO U JIYHHOTO

3aTMEHHH.

HccnenoBanue 3aBUCUMOCTH YTjla OTPaK€HHUS CBETOBOTO Jyda
OT yrJia MmajgcHUs.

H3yuyeHne cBOMCTB N300paKeHUS B TUIOCKOM 3€pKale.
Habntonenne u 06bsICHEHNE OIBITOB 0 MOJYYCHHIO N300paXeHUil B
BOTHYTOM H BBIITYKJIOM 3epKasiax. HaOmronenne n o0bsic-HeHNE
OIIBITOB II0 IPEJIOMJIEHUIO CBETA HA IPAHHUIIE PA3JIUYHBIX CpPEll, B
TOM 4YHCJIE OIBITOB C MOJIHBIM BHYTPEHHUM OTPA)KEHHEM.
HccnenoBanne 3aBUCUMOCTH yTJla MPEJOMIIEHUS OT yTJia NaJeHUs
CBETOBOTO JIy4a Ha TPAHUIIE «BO3yX—CTEKIIO».

Pacnio3zHaBaHue SBJICHUN OTPAXXEHUs U IIPEIOMIIEHUS CBETaB
ITIOBCE/THEBHOM JKU3HU. AHAJIN3 U OOBSICHEHHE SIBIICHUS
ONTHUYECKOTO MUpaXKa.

Pemenre 3a1a4 ¢ MCNOJB30BaHUEM 3aKOHOB OTPaKEHUAU
NpEIOMIIEHUS CBETA




JIMH3BI ¥ ONITHYECKHE
npuodopsl
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JluH3za, xox mydeit B auH3e. OTITHYSCKas
cucTema.

OnTtrueckne TpuOOpHI: (poToamnmapar,
MHUKPOCKOIT

n Temeckom. ['ma3  Kak  onTHYecKas
cHUCTeEMA. bnuzopykocts U
JaIbHO30PKOCTh

[Monydenne m300pakeHUI ¢ MOMOIIBIO COOMpAIOIIEH U paccen
Barollley JTUH3.

Ormpeneneaue (HOKYCHOTO PAacCTOSHUSI M ONTHYECKOMN CHIIBI
coOuparoIeH JTUH3HI.

Amnanu3 ycTpolcTBa U IPUHITATIA ASHCTBHS HEKOTOPHIX
ONTUYECKHX MPHUOOPOB: (hoToanmnapara, MUKpOCKOIIa, TeJIECKOIa
(MC — Ownomnorus, acCTpOHOMHUS).

AHanu3 ABICHUN OJIM30PYyKOCTH U JAITbHO30PKOCTH, IPUHITUTIA
neiictBusi 0ukoB (MC — Ouosorusi)

Pa3znoskenune 0ejioro cpera
B CIIEKTP

Bw

Paznoxxenne Gemoro ceera
B criekTp. OneiTel HeroToHa. CosxeHme
CIIEKTpaJIbHbIX LIBETOB. Jlucnepcus ceera

Haomronenre mo pas3ioKeHHIO 0eJIoro cBeTa B CIIEKTP.
Habntonenne n 00bsICHEHHE ONBITOB IO MOJYYSHUIO OEI0To
CBETa IPH CJIOKCHHUHU CBETa PA3HBIX [IBETOB.

[IpoBeneHre U OOBSICHEHHE OMBITOB IO BOCHPUSTHIO IIBETA
NPEeIMETOB NPH UX HAOJIOJCHUU 4epe3 LBETOBbIE (DHIBTPHI
(1IBETHBIC OYKH)

Pasznen 5. KBanToBBIE SIBJI

enusi (17 )

Hcnyckanue
U NOIJIOLIEHHE CBETa ATOMOM
(4 )

OmnsiTel Pesepdopaa u mnane-rapHas
Mojienbs atoma. Monens aroma bopa.
Hcnyckanue u NOrNOMEHHE CBETAATOMOM.
KBanTs!. JInHeHuaTeIe CIEKTPHI

OOcyxnenHne 1enn onbIToB Pesepdopaa mo ucciaemoBaHUIo
aTOMOB, BBIJIBU)KEHHE THIIOTE3 O BO3MOXHBIX pe3yjbTaTax
ONBITOB B 3aBUCMMOCTH OT MPEANOJIAraéMOro CTPOECHHUSI aTOMOB,
(hopMyJIMPOBaHKE BHIBOJOB U3 PE3YJIbTATOB OIBITOB.
OOcyXIeHne IpOTUBOPEYHH TUIaHETAPHOW MOJETH aToMa

Y OCHOBaHUWM g runote3bl bopa o cranmoHapHBIX OpOUTax
3JIEKTPOHOB.

HaGmroqeHue CIIONIHBIX U JIHHEHYaThIX CIIEKTPOB U3y ICHUS
pa3nnuHBIX BemecTB. OObsICHEHNE JIMHEHYATHIX CIIEKTPOB
U3JIy4ESHUsI

CTpoeHne aTOMHOT0 si/ipa

(6 1)

PaguoakTuBHOCTE. Anbda-, 6era- u
ramMma-usnydeHusa. CTpoeHHe aTOMHOTO
siapa. HyknoHHast Mofens aTOMHOTOsiipa.
W3oTonsl. PaguoakTuBHbIE IIpEBpAILICHUS.
Ilepuon nonypacnana.

JlelicTBUS paagnuOaKTUBHBIX U3y YE€HU I

Ha >KUBBIE OPraHU3MBbl

OOcyk1eHrne BO3MOXKHBIX TUIOTE3 O MOJICIISIX CTPOCHHUS sI/Ipa.
OrmpeneneHue cocTaBa saep MO 3aJaHHBIM MacCOBBIM U
3apsIAOBBIM YHCJIAM U MO MOJIOXKEHHIO B IIEPHOJUYIECKOM
cucteMe 35eMeHTOB (MC — xumusi).

AHanmu3 U3MEHEHHUs COCTaBa s/ipa U e€ro MOJIOKSHUS B
MEePUOANYECKOM cucTteMe npu a-paguoaktuBHocTH (MC

— XHUMHS).

HccriemoBanre TPEKOB a-4aCcTHII IO TOTOBBIM (pOTOrpadyusiM.
OOHapyKeHHEe U U3MEpPEHHE PaJUallHOHHOTO (DOHA C ITOMOIIBIO
JI03UMeETpa, OIIeHKa €ro MHTEHCUBHOCTH.

AnHanu3 OMOJIOTUYECKUX U3MCHEHUH, IPOUCXOISIINX 10T
JecTBHEM paguoakTUBHBIX m3nydeHuit (MC — Ownomorus).
Hcnons3oBaHue pagroaKkTUBHBIX W3Iy4deHU B meauiuHe (MC
— Oumonorus)
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SlnepHble peakuuu

SlnepHble peaknuu. 3aKOHBI COXPAHEHHUSI
3aps1I0BOTO U MacCOBOTO YHCeIl. DHEPTHUsl
CBSI3M aTOMHBIX s1ep. CBsA3bMaCCHl U
sHepruu. Peakuuu cuHTe3a u AeJIeHUs
siaep.

Hctounuku sHeprun CoiHLIIau 3BE3M.

Snepnas sHepreTuka

Pemenwne 3amad ¢ UCIIOIB30BAHUEM 3aKOHOB COXPAaHEHHUSI
MacCOBBIX M 3apsJOBBIX YHCEN Ha OIpeJelieHUE Pe3yibTaToB
SIIEPHBIX pEaKkIWi; aHaJIN3 BO3MOXXHOCTH WJIM HEBO3MO>KHOCTH
SIIEPHON peaKInH.

OrmeHKa PHEPTHH CBS3H SAEP C HCIOIb30BaHUEM (OPMYIIBI
OHHIITEHA.

OO6cyxaeHNE IEPCIEKTUB UCIIOJIB30BAHMS YIIPABISIEMOTO
TEPMOSIIEPHOIO CUHTE3a.

OO0CyX)IeHUE MPESUMYIIECTB U SKOJIOTHUCCKUX MTPOOIIeM,
CBSI3aHHBIX C siiepHOM dHepreTukoit (MC — sKoJIoTHS)

Pa3znen 6. IloBTopuTeIbHO-0000 AU MOayab (9 u)

Cucremaruzanys 1
000011IeHNE TIPEIMETHOTO
colepIKaHHA

Y OIIBITA IESITEIHLHOCTH,
MPHOOPETEHHOTO MPU
M3Y4YCHHH BCEro Kypca

O6o61IeHNe comepKaHus KaXI0To U3
OCHOBHBIX pa3eiioB Kypca (pU3uKHU:
MeEXaHUYECKHE, TEIIOBELIE,
SJIEKTPOMArHUTHBIC, KBAHTOBEIC SIBIICHUS.
Hayunsblil MeTO1 IO3HAHUS UETO
peanu3amnus B pU3NICCKUAX

BrimonHeHne y4eOHBIX 3afaHWH, TPEOYIOIMX AEMOHCTpPaLUU

KOMIIETEHTHOCTEH, XapaKTEpU3YIOIIMX ECTECTBEHHOHAYYHYIO

TPaMOTHOCTb:

6 mprMEHEHUsI MOJIYYICHHBIX 3HAHUN JJIsl HAYIHOTO OOBSICHCHUS
(u3HUYeCKUX SIBICHUI B OKpY»XalOUIed MpHUpOJie U NMOBCEIHEBHON
JKU3HH, a TAaKXKe BBISABICHUS (PU3MUECKUX OCHOB psiZia COBPEMEHHBIX

puzukn HUCCIENOBaHUAX. TEXHOJIOTU;
CBs3b (1)H3I/IKI/I 1 COBPECMCHHBIX 6 OPUMCHCHHSA OCBOCHHBIX 3KCIICPUMCHTAJIbHBIX yMeHI/Iﬁ JJIsA
TEXHOJIOTHH B oOnactumnepenauu nccnenoBaHus GPU3NYECKUX SABJICHUH, B TOM YHCIIE JJIs
I/IHCI)OpMaI.II/II/I, OHCPICTUKE, TPAHCIIOPTE HOPOBCPKU I'MIIOTE3 U BBIABIICHUSA SaKOHOMepHOCTeﬁ.
Penrenue pacu€rHbIX 3a7a4, B TOM YUCJIE MPEAIOoIararoninx
HCIIOJIB30BaHHUEC (1)I/ISI/I‘IGCKOI\;I MOJECJIN U OCHOBAHHBIX Ha COJACP
’)KaHUHU Pa3INYHbBIX pa3JiesoB Kypca QU3UKH.
BeinonHenue u 3aluTa rpynmnoBbIX UKW HHAWBUY aJIbHBIX
IIPOEKTOB, CBSI3aHHBIX C COJIEPKAHUEM Kypca (HU3HKH
KouunyecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Kontpoabsubie IIpakTuyeckue
NPorpamMmbl Bcero oOpa3oBaTe/ibHbIC
padoTbI padoThI
pecypcbl
Paznen 1. Mexanuueckue siBJJeHHS
11 MexaHn4ecKoe JIBMKCHUE U CIIOCOOKI €TI0 10 1 bu6nmoreka [JOK
' OIKCAHMS https://m.edso0.ru/7f41a4a6



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

bubmuorexa [JOK

1.2 B I 20
SAHMOACHCTBHE TEX https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10
OB COXpateHiT https://m.edso0.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. Mexannuyeckue Ko0J1e0aHUA U BOJIHEI
bu6mmoreka [IOK
2.1 M 0 7
CXAMMHCCINE KOJCOANHA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .
CXAHINCCKIE ROMHEL. 3EYK 8 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15

Paznen 3. 3HeKTp0MaI‘HI/ITHO€ moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMAarHuTHOE MOJE U 5 bubnnoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Paznen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI PacIpOCTPAHECHUS CBETA 6 bubmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 0 6
HHSBLH OTITIHECKHE TPHOOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pazoxenne 6eoro cBeTa B CIie 3
FIOAEHIE DEIIOTO CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBaHTOBBIE ABJIEHHSA
5.1 Hcnyckanue v NOIomeHue CBETa aTOMOM 4 bubnuorexa [IOK



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

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

bubmuoreka [JOK
5.2 C 6 1
TPOCHHE aTOMHOTO b https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
ICPHPIE peaiiit https://m.eds00.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC

o/ Tema ypoka

KoanuecTBo 4acoB

Bcero

Konrp.
padoThI

pakr.
padoThI

Jara
U3ydeHust

Buapl,

dhopmbi
KOHTPOJIA

Bunnl gesiTeJJbHOCTH

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®dusuka — HayKa o
npupoze. SIBneHus
npupozsl. BBoaubIi
MHCTPYKTaX 10
"[IpaBunam noBeaeHUs
U TEXHUKE
0€30MacHOCTH B
KabuHere pU3MKN"

Pasnen 1. ®usuka u eé posb B IO3HAHUM OKpY:Karomero mupa (6 1)

YCTHbIN
onpoc

dusnyeckue sBICHUS

duznueckue
BEJIMYUHBI U NX
M3MEpEHHE

Ypok-uccnenoBasue
"N3mepenue
TEMIIEPATYPBI U
MOMOIIH JKUJKOCTHOTO
TEPMOMETpa U AaTYMKa
TeMIiepaTyps!"

YCTHbIN
onpoc

TecTt

Nabop.pab

BrisiBnenue paznuauii
MEXIy (PU3NICCKUMH U
XUMHYECKUMHU
npespamenusiMu (MC
— XUMHS).
PacnosHaBanue u
KiaccuuKaus
uzmueckux

SIBJICHUM:
MEXaHHUYECKHUX,
TEIUIOBBIX,
SJIEKTPUUECKHUX,
MarHUTHBIX U
CBETOBBIX.
Hab6mronenne n onmcanme

(puzHuUecKux ABICHUMN

Ornpenenenue eHbI
JIEJICHUS! IIKAJIBI
HU3MEPUTEIHLHOTO MpHOOpa.
H3Mmepenne JMHEHHBIX
pa3mMepoB Tela U
MIPOMEXYTKOB BPEMEHH C
Y4ETOM MOTPEUTHOCTEN.
Uzmepenne o0bEMa
JKAAKOCTH M TBEPOTO Tela.
N3mepenue

TEMIIEPATypPhl NPHU
MMOMOIITHU XHUAKOCTHOI'O
TEpMOMETpA U JaTIuKa
TeMIepaTypbl.
BrinonHeHne TBOpYECKUX

3aJlaHuil 110 MTOUCKY
Croco00B U3MEPEHHs




HEKOTOPBIX (PU3UIESCKUX
XapaKTEePUCTHK, HAIIpUMEpP
pa3MepoB MalbIX 0OBEKTOB
(BOJIOC, IPOBOJIOKA),
yIOaJIEHHBIX 0OBEKTOB,
GOJIBIINX PACCTOSTHUM,
MaJIbIX IPOMEXYTKOB
BpemeHn. OOcyxaeHne
npeaaraéMbIX cioco60B

MeTo1bl HayYHOTO YcrHbIit
no3Hanus. Onrcanue 1 onpoc
(bu3nUeCKUX SBICHUIA C
HOMOILBIO MOJIENIEH.

Nabop.pab
JlaGopatopHas pabora:
"N3mepeHune pazMepos 1 1

MaJbIxX Ten"

BriaBmkeHnue

TUIIOTE3,
OOBSICHSIIOIINX
MPOCTHIE SIBIICHHUS,
HaIpuMep:

— noyemy
OCTaHaBJIMBAETCS
JIBIKyILleecs Io
TOPU30HTAJIBHOMN
IIOBEPXHOCTH TEJO;

— I0YeMY B KapKyIo
MOTOJYy B CBETIION
OJIeX/1€ IPOXJIaHEH,
4yeM B TEMHOM.
[pemnoxenne crocoboB
MIPOBEPKH THIIOTE3.
[IpoBenenue
HCCIIEZIOBAHNUS o
MpOBEpKe  KaKOW-THOO0
TUIOTE3bl, HalpuMep:
JanbHOCTh nonéra
lIapukKa,  IyLIEHHOIO
TOPU30HTAIIBHO, TeM
Oonpine, 4YeM OOJIbIIE
BBICOTA ITyCKa.
Iloctpoenue mnpocreimmx

Mozened (QpU3nIecKux
SIBJICHUH (B BHUJI€ PUCYHKOB
WM CXEeM), HallpuMep
najieHue MpeaMeTa;
MpSMOJIMHEHOE
pacmipocTpaHeHHe CBETa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0
9f72a

Paznen 2. IlepBoHayaibHbIe CBeIEHHs O

cTpoennu BenlectBa (5 )

CrtpoeHue BemiecTna.

Ycerupin

HaGmronenue u

but6mmoreka [IOK



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

OnbITHL, onpoc MHTEPIPETALHS OTBITOB, https://m.edsoo.ru/ff0
CBI/IﬂeTeHLCTByIOH_[I/IXO6
JI0Ka3bIBAIOLINE ATOMHO-MOJIEKY IPHOM 9feQa
CTPOCHHHU BCIICCTBA:
JIMCKPETHOE CTPOCHUE ONBITH © pac-
BEIIIECTBAa TBOPECHUEM PABJIUUYHBIX
BEIIECTB B BOJIE.
OrneHKa pa3MepoB aTOMOB U
MOJIEKYJI C UCIIOJIb30BAHUEM
(hoTo- rpaduii, mOTyYECHHBIX
Ha aTOMHOM CHJIOBOM
mukpockore (ACM).
OrmnpeneneHue pasMepoB
MaJibIX TCJI
JIBHsKeHIE YACTHIL YcTHbIi HaGmonenne u bubnnorexa [JOK
0o0BsICHEHHE .
8 BemeCTBa onpoc 6pOYHOBCKOTO https://m.edsoo.ru/ff0
JNIBHOKEHHUSI U SIBJICHUS a013e
mudy3un.
McbMeHHbI I[IpoBeneHne U 06BACHEHIE
ypOK-I/ICCJIe,Z[OBaHI/Ie i onpoc OIBITOB IO HAOJIOACHUIO
TETIOBOTO PACITUPECHHS
«OMbITEI IO (BbIBOABI, Fa30B.
o] HAOJTIOICHUTO noaTBepkA IIpoBenenune u 0ObICHEHHE
OTIBITOB IO OOHAPYKCHHIO
TCILIOBOTO €Hune CHUIIMOIIEKY IS PHOTO
pacmmpeHus ra3oBy rmnoTesbl) NPUTSHKEHHS
OTTAJIKUBaAHUSL
10 ArperatHbie YCTHbIN Onmcanue (¢
HUCIIOJIB30BAHUEM
onpoc
COCTOAHUA BEIIECCTBA p NMPOCTBIX MosIeneit)
TecT OCHOBHBIX pa3JIM4Mil B
Ocobennoctn CTpoeHHU Ta30B,
arperaTHbIX COCTOSHUM T KOCTEN T TREPAB
Boxbl. O000IIIEHNE TTO OOBsICHEHHE MAJIOH
pasnerny CIKUMAEMOCTH bubmuorexa [IOK
JKHUJIKOCTEH U TBEPABIX
11 e L TEePA https://m.eds00.ru/ff0
«lIepBoHavanbHbIE TEIL, boIbIIOoN

CBEJICHUS O CTPOCHUU
BellecTBa» MTOroBBIN
TECT II0 TEME

COKMMAEMOCTH T'a30B.
O0ObsicHEeHHE
coxpaHeHUs1 HOpMBI
TBEPABIX TEN U
TEKY4eCTHXKUIKOCTH.
[IpoBeaeHne ONBITOB,

a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

"Beenenune" u
"[lepBoHavasibHBIE
CBEJICHUS O CTPOCHUH
BeriecTra"

JTOKa3bIBAIONINX, YTO B
TBEPJOM COCTOSIHUH BOJIBI
YaCTHIBI HAXOIIATCS B
CpeIHeM Jaiblie APYT OT
nIpyra(IIoTHOCTh

MEHBIIIE), 9YEM B )KHIKOM.
YcraHoBiIeHHNE B3aUMOCBA3U
MEXy 0COOCHHOCTSMH
arperaTHplX COCTOSIHUH
BOJBI U CYIIECTBOBaHHEM
BOAHBIX opranm3mMo(MC
— Guounorusi, reorpadust)

Pasgen 3. JIpm:kenne u B3aumoaeiicreue tea (21

Mexanunueckoe YcTHbI
JIBIKECHHUE. ornpoc
12 PaBHomepHoe u
HEpPaBHOMEPHOE
JBUKEHUE
TECT
13 Cxopoctb. Eaunauiis
CKOPOCTH
Cam.pa0.
14 Pacuer iyt n
BPEMEHU JIBUKEHUS
YcrHbli
HNuepuns. Macca —
15 omnpoc
Mepa HHEPTHOCTHU TeJ
II;toTHOCTE BemecTBa. VYcTHEbIT
16 Pacuer maccel orpoc

o0BeMa Teja o €ro
IIJIOTHOCTHU

HccnenoBanue
PaBHOMEPHOTO
IBIDKCHHS U
OmpenieJICHUE eTo
MIPU3HAKOB.
HaG6mronenue
HEPaBHOMEPHOTO
IBIDKCHHS U
OmpeneseHUe ero
OTJIMYHI OT
PaBHOMEPHOTO
JBYDKCHUS.
Pemenne 3agau Ha
omnpeneeHue MyTH,
CKOPOCTH M BPEMEHH
paBHOMEPHOTO
JIBYKEHHS.
Amnanus rpaduKoB

3aBUCUMOCTHU ITYTH U
CKOPOCTH OT BpEMEHH

OOsbscHeHNE U
MPOTHO3UPOBAHUE SIBJICHUM,
00yCIIOBIICHHBIX HHEPIIHEH,
HaIpuMep: 9TO
MIPOUCXOJUT TP
TOPMO>KEHHH FUIH PE3KOM
MaHEeBpe aBTOMOOMII,
MoYeMy HEBO3MOXKHO
MI'HOBEHHOIIPEKPATUTH
JBHKEHUE Ha BEJIOCUIIE e

bubnuoreka [{OK
https://m.edsoo.ru/ff0
a05c6

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a079c

bubmmoteka IIOK
https://m.edsoo.ru/ff0
a0ae4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
a0cl10

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a0fee



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

JlaboparopHas pabota Nabop.pab HIIM CAMOKATE M T. [I.
IpoBesieHne U aHaIu3
17 «Onpenenenue OIIBITOB, JIEMOHCTPUPYOIIUX
[UIOTHOCTH TBEPAOTO N3MEHEHHE CKOPOCTH
JIBHDKCHHS TeJa B
TCIIa» pe3ynbrare neicTBUs Ha
HErO JIPYTUX Tel.
CaM.pa6. Pemenue 3anau Ha
OTIpeJieNieHHe MacChl
Tena, ero oobémMa u
IUIOTHOCTH.
Perenne 3agau mmo IIpoBenenue u ananus
" OTIBITOB,
teme "IoTHOCTH
JIEMOHCTPHPYFOLIUX
n
BCIICCTBA 3aBHCHUMOCTh U3MEHEHHS Bubnuoteka ]_[OK
18 [IpoBepounas pabora- CKOpOCTH Tella OT ero https://m.edsoo.ru/ff0
" Maccsl pu
TecT 1o Teme: "Pacuer N al23c
B3aUMOJICHCTBUU TEIL. a—
Maccel ¥ 00bEMa TeIa WN3mepenue maccel Tena
10 ero mIoTHOCTU" Pa3IUYHBIMH CITOCOOAMU.
OrmpeneneHue MWIOTHOCTH
Tela B pe3ysbTaTe
HU3MEPEHHs €r0 MacChl B
00BéMa
Cuja xak YCTHbIN N3yuenue B3amMoneicTBuUs
XapaKTepUCTHKA onpoc KaK NMPUYUHBI U3MEHEHHS
CKOPOCTHTEIIA WJTH €TO
19 B3aUMOJEHCTBHUS TEIL. nedopMalHn.
C OnucaHue peaabHbIX
Hnja ynpyrocru. CHUTYyalMil B3aUMOJICHCTBUS
3akon I'yka TeJl ¢ TIOMOLIBIOMOJIENEH, B
KOTOPBIX BBOJAMTCS TIOHATHE
JlaGopaTtopHnast pabota Nabop.pab ¥ M300paKCHHE CHITBI.
W3yveHue Cuiibl yIPYrocTH.
«U3yuenune Hccnenosanue 3aBUCUMOCTH
3aBUCHUMOCTH CHJIBI yIPYTOCTH OT
YIUIMHEHHUs] PE3UHOBOIO
20 pacTsKeHUs LIHYpa HIIH TPY>KHHBI
¢ mocTpoeHueM rpaduxa).
(medopmariun) (e moetp pajuica)
IpPY>KUHBI OT
HpHJ’IO)KeHHOfI CHUJIIBD»
21 SIBieHue TATOTECHHUS. YCTHbIN



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

Cua TsoxecTu onpoc
CBs3b MEXTY CUIION Tect AHaIHN3 NPaKTHIECKUX
o CUTyaluu, B KOTOPBIX
TAXKECCTH 1 MAaCCOH MPOSIBJISIETCS] IEUCTBUE bubnuoreka HOK
CHUJIBI YIIPYTOCTH .
22 tena. Bec Tena. (yIpyrocTs M3, https://m.edsoo.ru/ff0
Pemenue 3a1a4 no KPOCCOBOK, BETOKIEpeBa al778
"C K " " 1Ip.).
teMe "Cuia TSHKeCTH AHanu3 cHTyauu,
CI/IHa TIKECTH Ha yCTHLII‘/'I CBsI3aHHBIX C SIBJICHUCM
Tsarotenusi. OObsICHEHHE
JIPYTHUX IUIAHETAaX. onpoc OpGUTATBHOTO JIBHKEHHS bu6nmorexa [IOK
23 dusznueckue IUIAHET C HCIOIB30BAHACM https://m.edsoo.ru/ff0
XapaKTepHCTHKH SABJICHUS TATOTCHUSA U a1502
3akoHa uHepuun (MC —
[JIaHET aCTPOHOMHUS).
Y CTHBIN Msmepenne Beca Tena ¢ bubnunoreka LIOK
H3zmepenue cui. TMOMOIIIBIO IMHAMOMETPA.
24 ﬂ OIIpoC O6GOCHOBAHHUE PTOTO h'['[DS ://m.edsoo.ru/ff0
HHAMOMETDP croco6a U3MepeHUs. al8cc
AHanmu3 1 MOAeINpOBaHNE
YCTHLIﬁ SABJICHUSI HEBECOMOCTHU EI/I6HI/IOTCKa HOK
Bec tena. )
25 q onpoc OKCNEPHMEHTATBHOS https://m.edsoo.ru/ff0
€BECOMOCTD HoJTyYeHUe paBmia al778
CJIOKCHU A
CrnoxeHue AByX cuil, TECT
HaIIpaBJICHHBIX 10 bubmmnoreka HOK
26 OJIHO MPSAMOIA. https://m.edsoo.ru/ff0
PaBHOelicTBYIOIIASK ala70
CHII
Pemienune 3amad no Cam.pab.
TEME
27 " .
PaBHO€elicTBYIOIIIASA
cun"”
Cuna tpeHus u eé YcrHbii Hccnenosanue bu6muoreka [JOK
aBUCHMOCTH CHUJIBI
28 Busbl. TpeHue B ompoc 3aBHCHMOCTH € https://m.edsoo.ru/ff0

npupoac U TCXHUKE

YIPYTOCTH OT

alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabota JlaGop.pab. = YAIMHEHHS PE3HHOBOIO
LIHYpa WU NPYKUHBI
«HUsyuenne (c mocTpoeHmEM
3aBUCUMOCTH CHJIBI rpauka).
Amnanus bubnuorexa [{OK
TPEHUS CKOJILKEHUS OT
29 1 MPaKTHYECKUX https://m.edsoo.ru/ff0
CHJIBI IABJICHUS U cHTyauuil, B a1cc8
xapakrepa KOTOPBIX
COIPHKACAIOLIUXCS TIpoABJIACTCA
o JACUCTBUC CUJIIBI
MOBEPXHOCTEM» YIPyTrocTH
Pemienue 3agad Ha Cam.pab. (ympyrocTb Ms4a,
— KPOCCOBOK, BETOK
30 pel N . JiepeBa u ap.).
PaBHOACUCTBYIOMICHU AHanu3 cuTyalui,
CHUJIbI CBsI3aHHBIX C
Pernenue 3a7a4 1o SIBJICHUCM TATOTCHUA.
teMaM: «Bec Tenay,
«['paduueckoe Bubmoreka [IOK
31 U300paXeHUE CUID, https://m.edsoo.ru/ffQ
«CHIIBIY, alde0
«PaBHOAENCTBYIOMIASA
CHID»
KonTponbnas pabota K.p.
110 TEMaM:
«MexaHn4ueckoe
32 IBIKeHHey, «Macca, 1
IIOTHOCTEY, «Bec
tenay, «['padhuueckoe
M300paxKeHHe CUi,
«Cubn»
Paznen 4. /laBjieHue TBEPABIX TeJ, KUAKOcTel u razos (21 u)
33 JNasnenne. CriocoObI YcTHbIH AHaTH3 U bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

00BSICHEHHE OIILITOB

YMEHBUIEHUS U orpoc https://m.edsoo.ru/ff0
U TIPAKTHIECKHUX
YBCIUYCHUA OaBJICHUSA CHUTyallHii,B KOTOPBIX a20a6
o MPOSIBIISIETCST CHJIA
JlaBnenue rasa. YcTHBIN JARIICHHS.
3aBHCHMOCTE orpoc OGoCHOBaHHE CIIOCO6OB bubmmorexa [IOK
34 YMEHBIICHIS 1 yBETNICHASL https://m.edsoo.ru/ff0
JaBJICHUS I'a3a OT nasneHus. M3ydyenue
6Be 3aBHCHMOCTH JIaBJICHHS Ta3a a2376
O00BEMA, TEMIICPATYPhI oT 00bEMa U TEMITEPATYPHI.
V CTHBIH Nzyuenue ocobeHHOCTEH
repenavn JaBIeHUs
o1poc TBEPABIMHU TEJIAMH,
JKAIKOCTSIMU U Fa3aMHu.
OO0oCHOBaHHE PE3yJIBTaTOB
Hepenaqa JaBJICHUSA OTIBITOB OCOOCHHOCTSAMH
. CTPOEHUs BEIeCTBa B bu6nmorexa LIOK
TBCPABIMU TCIIaMU TBEPIOM, KHUIKOM
35 ’ ol Temamg https://m.eds00.ru/ff0
KUAKOCTSIMU U ra3aMu. P
COCTOSIHUSIX. a25h0
3akon Ilackans DKCcrepUMEHTaJIbHOE
JI0Ka3aTesIbCTBO 3aKOHA
ITackans. Pemenue 3ana4u Ha
pacuér naBiaeHus TBEPAOro
Tea
JlaBneHue B KUIAKOCTH VYcrHbii HccnenoBanue 3aBUCUMOCTH
¥ Ta3e, BHI3BAHHOE onpoc AGBACHIA AHAKOCTH OT bubmorexa [JOK
2
36 . T/1yGUHBINOT Py KEHHs 1 https://m.edsoo.ru/ff0
JCUCTBUEM CUJIBI TUIOTHOCTH KUJIKOCTH.
Hab6nronenue u o0bsICHEHH a2r18
TSKECTH A ©
THUAPOCTATHIECKOTO
PemeHI/Ie 3a71a4 1o TECT napajokCaHa OCHOBE 3aKOHa
,Z[ IMackans. M3ydenue Buonuoreka ]_[OK
TEME «/aBJICHUC B
37 lc)oo6ma10umxca COCYHOB. https://m.edsoo.ru/ff0
JKUIKOCTH U Tase. CILCHHE 3313 Ha
PacUET MaBIeHUS a2826
3akon [lackans» HKHIKOCTH.
o OO6BwsicHeHHE
Coobarormiecs YcrHbii NMpUHIMNA AeHicTBHS bubmuorexa [IOK
38 orpoc THAPABIIHIECKOro https://m.eds00.ru/ff0
COCybl mmpecca.
AHanmu3 1 00bSICHCHHE a2970
IMuppaBianueckuii VY CTHBIN TPaKTHIECKHX CHTYalui, bubmuoreka [JOK
39 AE€MOHCTPUPYIOIIUX
pupy
pecc o1poc https://m.edsoo.ru/ff0



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

NPOSABJICHUC NaBJICHUA
KHJIKOCTH U 3aKOHa

a3136

MaHOMeTpBI. YCTHbIA ITackans, Hanpumep
40 [TopuineBoii onpoc [POLECCOB B OPraHU3Me IIPH
o rﬂy60KOBOZ[HOM HBIpSAHUN
KNJIKOCTHBIM HACOC (MC — 6uonorus)
ATMOC(bepa 3emiu u YcrHBIN OKcnepuMeHTaIbHOE bu6nmoreka [IOK
.. oOHapy»KeHHe
41 IIPUYUHBI €€ 0Ipoc aTM(,%epHom https://m.edsoo.ru/ff0
CYILECTBOBAHMUS JlaBJlIeHUs. AHATIU3 U aZ2b5a
00BsICHEHHE OIIBITOB U
Bec Boznyxa. TECT TPAKTHYECKUX bubnuoreka [IOK
CUTyallur, CBA3aHHBIX C
42 ATtMocdepHoe e — https://m.edsoo.ru/ff0
JaBJICHHE aTrMocdepHOro a2b5a
TTaBJIICHUS.
N3zmepenune V CTHBIM O6bacHeHHE
aTMochepHOro orpoc o ooboet Ha bubmorexa LOK
atMocgeps! Ha 3eMiie u
43 ATMOCHEPEL 2 Jene https://m.eds00.ru/ffo
nasieHus. OnsiT op
WK €€ OTCYTCTBHS Ha a2da8
TOppI/I‘-IeJIJII/I OPYTIUX IUIaHETax u
- JIlyae(MC —
3aBUCUMOCTh YcTHBIN reorpadus,
aCTPOHOMHS). bubnuorexa HOK
aTMOC(EepHOTo orpoc O6LscHeHIe
44 https://m.edsoo.ru/ff0
JaBJICHUA OT BBICOTHI U3MEHEHUS
IJIOTHOCTH a2fca
HaJ YPOBHEM MOpPsI aTMocdepsl ¢
B Y o BBICOTOH U
apoMeTpP-aHEPOU L. CTHBIi S ABHCHMOCTH Bu6morexa LIOK
ATtmochepHoe orpoc arMocgepHoro
45 JIaBIICHHs OT https://m.edsoo.ru/ff0
JaBJICHUEC Ha BBICOTBI. a2fca
PasINYHBIX BBICOTAX Pemenue 3amay Ha pacuér =
arMoc(hepHOro JAaBICHHUS.
Perrenue 3ama4 mo Cam.pab. Wsyuenne ycTpoiicTa
46 Teme " ATMoc(epHOe Gapomerpa-anepouna
nasieHue"
JlelicTBHE KUIKOCTH U Tect DKCIIEPUMEHTATIBHOE bubnmoreka [JOK
47 rasa Ha Morpy>KeHHOe obHapysKeHue https://m.edsoo.ru/ff0

B HUX TCJIO.

I[eﬁCTBPIfI KHUIKOCTH U

a3276



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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ApxumenoBa cuia

48

JlaGopaTtopHnas pabota
«Onpenenenue
BBITAJIKUBAOLIEN
CHUJIbI, ICCTBYIOLIEN
Ha TeJI0, IOTPYKEHHOE
B ’KHJIKOCTB»

JlaGop.pao.

49

JlaboparopHas pabota
10 TeMe
«HccnenoBanne
3aBHCUMOCTH Beca
Tena B BOZAEe OT 00bEMa
MOTPY>KEHHOU B
KUJKOCTb YacTH TEIa»

Jlabop.pabd.

50

IInaBanue Ten

YcTHbIN
ompoc

51

JlaGopaTtopHnast pabota
"KoHcTpyupoBanue
apeoMeTpa WiH
KOHCTPYHPOBaHHE
JIOJIKU U OTIpeieIeHne
e€ rpy30noabEMHOCTH"

Nabop.pab.

52

Pemenue 3agad mo
teMaM: «IlmaBanne
CYJOB.
BosgyxomnnaBanuey,
«JlaBneHue TBEpIbIX
TeJ, XXUJIKOCTEH U

Cam.pa0.

razaHa Norpy>kéHHOe
B HUX TeJIO.
OrmpeneneHue
BBITAIKMBAOLIEH
CHUTHI,
JNEUCTBYIOLIECH Ha
TEJI0, HOTPYKEHHOE
B )KHUJIKOCTb.
ITpoBenenue u
o0cyXIeHue
OMBITOB,
AEMOHCTPUPYIOLINX
3aBUCUMOCTh
BBITAJIKUBAIOIIECH
CHJIBI,
JEUCTBYIOIIEN Ha
TEJIO B )KUJIKOCTH,
oT 00BéMa
NOTrpy>KEHHOHU B
JKUJIKOCTh YaCTH
TeJau OT
IUIOTHOCTHU
JKUJIKOCTH.
HccnenoBanue
3aBUCUMOCTH

Beca Tena B

BOJI€ OT

00BEMa
MOTrpY>KEHHOM

B XXHUJIKOCTh

JacTH Tela.
Peuienue 3agay Ha

IIPUMCHCHHUC 3aKOHA

Apxumena M yCIOBHUS

IUTaBaHUs TeJl.
Konctpynposanue
apeoMeTpa WU

KOHCTPYHpPOBaHUE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0
a3514

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a3a96

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a3654



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
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ra3oB»

JIOAKHAH OTNIpEIEICHNE
€€ Tpy30H0AbEMHOCTH

KontponsHas pabora
1o treme «JlaBienue

K.p.

53 1
TBEPJIBIX TEI,
JKUJKOCTEH B Ta30B»
Pa3nen 5. Pa6ora u MomHocTh. DHeprus (12 u
YCTHBIﬁ DKCIIEpUMEHTATBHOE BI/I6HI/IOTeKa HOK
54 Mexanunyeckas padbora onpoc OHPCACICHUE MEXAHUICCKOM | hitps://m.edso0.ru/ffO
paboTHI CHUIIBITSKECTH PHU
HaJICHUM TejIa U CHUJIbI @
o TPEHUs IIPU PABHOMEPHOM
MonHocTs. EARHHIE! YcTHbIN [epEeMEIIeHMH TeNa [0 bubmmorexa LIOK
55 ornpoc rOpH3OHTATBHOM https://m.eds00.ru/ff0
MOIITHOCTHU TIIOBEPXHOCTH. £
Pacuér momHocTH, M
Ypok-uccnenoBanue N.p. Pa3sBHBAEMO IIPH HOABEME
" = o jectHule. Pemenue
Pacuér momHocTH, .
56 B 1 3a/1a4 Ha pacyér
pa3BuBacMOU IIpU MEXaHWYECKOW paboThl U
noabEMe 1o JecTHume" MOIIHOCTH
IIpocThie MEXaHU3MBI. YCTHbIi Onpesenenne
57 Poruar. PaBHOBecHE onpoc BBIMIDBILIA B CHIIE
MPOCTBIX MEXaHU3MOB
CHJI Ha ppIvare HalIpuMepe pbluara,
PpIuaru B TEXHUKE, JLp. TOABIDKHOTO 1
HEIIOABHU>KHOT' O
OBITY U TIPUPOJIC. GJI0KOB, HAKJIOHHOM
JlaGopaTtopHnast pabota [UIOCKOCTH. bubnnorexa [TOK
58 - 0.5 Hccnenosanue https://m.edsoo.ru/ff0
«HccnenoBanue
? yCII0oBHs ad78e
YCJIOBHI paBHOBECHS paBHOBecHUs =
pbriara.
pbIyara» ObnHapy>xeHune
Pemenne 3amau mo Cam.pa0. ;‘Z‘;ﬁf{f&%‘;"gm Bu6nunoreka LIOK
59 TeMe «Y CIIOBHS https://m.edsoo.ru/ff0

paBHOBECHUA pblyara»

pa3Iu4HbIX
HHCTPYMEHTAaX U

a48a6



https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a48a6

60

61

62

63

Koapdpunment
MOJIC3HOTO JCUCTBUS
MeXaHHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII1/]
HAaKJIOHHOM
TUIOCKOCTHY

Pentenue 3amau mo
teme "Pabora,
MomHocTh, KITJT"

Mexannueckas
SHEprus.
Kunernueckas u
MMOTCHIIUAILHAS
SHEprus

3aKOH COXpaHEHHUS

MeXaHNYEeCKON
JHEpPrUU

0.5

Nab.pab.

Cam.pa0.

YcTHbIN
ompoc

YcTHbIN
omnpoc

64

YPOK-IKCIIEpUMEHT 110
TEME
"DKcneprMeHTalIbHOE
omnpeacIeHue
W3MEHEHHUS
KUHETUYECKON 1
MOTCHIIMATLHON
SHEPTHH NPHU
CKaThIBAaHHUH TEJa I10
HaKJIOHHOM
IIocKkocTH"

N.p.

MIPHUCITOCOOIICHUSIX,
HCTIOJIB3YEMBIX B
OBITY

U TEXHUKE, a TAK)KE B
>KHBBIX OpPTaHU3Max
(MC — ouomorus).
DKCHepUMEHTaIbHOE
J0Ka3aTeIbCTBO
paBeHCTBa paboT 1pu
MIPUMCHEHUU
MPOCTHIX
MEXaHH3MOB.

DKCIepUMeHTaIbHOE
ompeieNicHue
U3MEHEHUSI
KHHETHYECKON 1
MOTEHIIMAIbLHOM
SHEPTHUHU Teja IPHU €ro
CKaTBIBAaHUU 11O
HaKJIOHHOM
IIJIOCKOCTH.
DopMyIHpOBaHUE HA
OCHOBE HCCJIEJOBAHHS
3aKOHA COXPAaHEHMUS
MEXaHUYEeCKOM
SHEPTHUH.
OO0cyxaeHue

TpaHuUI]
NIPUMEHUMOCTH
3aKOHA COXPaHCHUS
SHEPTHUH.

Pemenue 3agau ¢

HCIIOb30BaHUEM
3aKOHA COXPaHECHHS
SHEPTUHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0
a4c48

bubnunoreka LIOK
https://m.edsoo.ru/ff0
a4252

bubnmorexa LIOK
https://m.edsoo.ru/ff0
a4360



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

65

KontponsHas pabora
o teMe «Pabora u
MOIIHOCTb. DHEPTHS»

K.p.

66

Pe3sepBHBII ypOK.
Pabora ¢ TekcTamu 1o
Teme "MexaHndeckoe
JIBIDKeHHE"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
adeeb

67

PesepBHBII ypOK.
Pabota ¢ TexkcTaMu 110
teme "JlaBinenue
TBEPIBIX TEII,
JKAIKOCTEN U ra3os"

bubnuoreka [{OK
https://m.edsoo.ru/ff0
a4ffe

68

PesepBHBII ypOK.
Pabora ¢ Texctamu o
teme "Pabora.
MorHoCTb. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoanuecTBO 4acoB Buapbl, Buanl nesreJLHOCTH
JJIeKTPOHHbIE
Ne Kourp IIpakr /[lara dpopmBbI
uudgposbie
n/ Tema ypoka Bcer H3YyUYEHH KOHTPOJI
o0pa3oBaTe/ibHbIE
n 0 pador pador A a1
pecypcsl
bl bl
Pa3L[e.11 1. TenjioBbIe ABJICHUS
OCHOBHBIE YcrHblit Habmonenue u
IHOJIOJKCHUS OHpOC HHTEpHpEeTanus OIbITOB,
CBUJICTEIIECTBYIOIIUX 00
MOJICKYJISIPHO- aTOMHO-MOJIEKYISIPHOM
KUHETHYECKOI CTPOCHUU BEILIECTBA: OIBITHI
C pac- TBOpCHHEM
TCOPHH K HX pa3IMYHBIX BELICCTB B BOJC
OIIBITHEIE Pemenue 3amay mo bubnuoreka IIOK
OLICHUBAHHIO KOJIHYECTBA ]
MOJTBEPIKICHHUS. 1 ATOMOB WIIH MOTEKYT B https://m.edsoo.ru/ff0a52
NucTpykTax mo eauHuIe o0béMa BelecTBa 56
"MpaBuIaM AHanu3 TekcTa APEeBHUX
aTOMUCTOB (Hampumep,
IIOBEACHUS U (hparmeHTa MO3MEI
TEeXHUKE Jlykpenus «O npupojie
BEIIIEi) C U3JI0KEHUEM
0€e30macHOCTH B 000CHOBaHUH aTOMHO#
KabuHeTe pu3nKn" THUIIOTE3B! (CMBICIIOBOE
grenue). OneHka
Macca u pazmep YCTHbIV yOEqUTENBHOCTH 3TUX
ATOMOB U 1 onpoc o6ocHoBaHMiT OO0BsICHEHNE
OpPOYHOBCKOTO JBMKEHUS,
MOJIEKYIL. siBieHns Auddys3uu nu
. pa3inyui MeX1y HUMU Ha
MO,Z[CJ'II/I TBEPAOTO, TECT OCHOBE TOJIOKEHHMIA
KHUOKOIO U MOJIEKYJIIPHO-KMHETUYECKO Buoauorekxa ]_IOK
23006Pa3HOT0 1 W TEOpHH CTPOCHHS )
p ! BemmecTBa, OBBACHEHME https://m.edsoo.ru/ff0a54
COCTOSIHHUU OCHOBHBIX pa3jIn4uil B Oe

BE€IICCTBA

CTPOEHHHU Tr'a30B,



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

OOBbscCHCHHE
CBOMCTB TBEPIOTO,
JKMIKOTO U
razo00pa3Horo
COCTOSIHUM
BCIICCTBA HA
OCHOBE
MMOJIOKESHUH
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Kpucrannuueckue
u amopdHBbIE Tena

CmaunBaHue U
KanWJUIIPHOCTb.
IToBepxHOCTHOE
HaTsDKEHUE

YcTHbIN
ompoc

Y cTHBIN
ompoc

JKUJIKOCTEN U TBEPABIX TEJ
C HCTOJIb30BaHUEM
TOJIOKEHUI
MOJICKYJISIP-HO-KHHETUYECK
OU TEOpUHU CTPOECHUS
BEIIIECTBA.

IIpoBeneHue OMBITOB IO
BBIPAIIUBAHHUIO KPHUCTAIIOB
TOBapeH- HOM COJIY WU
caxapa.

IIpoBenenue u
0OBSICHEHHE OIIBITOB,
JIEMOHCTPHUPYIOIIHX
KanWUIIpHBIC SIBIICHUS U
SIBJICHUC CMaYHUBaHUS.
OOBsICHEHHE pOIH
KaMWUISIPHBIX SIBJICHUH
JUTSI TIOCTYTUICHUS BOTBI

B OpraHu3M pacTeHUI
(MC — 6wmonorus).
Hab6mroaenue,

MpOBEJCHUE U

00BSICHCHHUE OIBITOB IO
HaOJIOICHUIO TEIIOBOTO
pacuIMpeHus rasos,
JKAIKOCTEH M TBEPIBIX
TeJ.

OOBsICHEHHE COXPaHEHUS
00bEMa TBEPABIX TeI,
TEKYYeCTH XKUIKOCTH (B TOM
4uclie, pa3HUIIBI B
TEKYYECTH TSI pa3HBIX

JKUAKOCTEi), TaBJIeHUS ra3a.

[IpoBeneHne OMBITOB,
JEMOHCTPHUPYIOIIUX
3aBUCHUMOCTH OAaBJICHUS
BO3JyXa OT ero o0béMa u
Harp€BaHUs UJIIN
OXJIAXKJICHHUS,

U BX 00OBSICHEHHE HAa OCHOBE

ATOMHO-MOJIEKYJISIPHOTO
y4ueHus. AHanu3
MMPaKTUIECKUX CUTYyaIui,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a58
00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a55
30



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530

CBSI3aHHBIX CO CBOMCTBaAMHU
rasos, JKUAKOCTEH 1
TBEPABIX TEN

10

11

Tenmosoe
pacumpeHue u
coxarue

Temneparypa.
CBs3b
TEMIEPATYPhI CO
CKOPOCTBIO
TEIJIOBOTO
JIBU>KEHUSI YACTHUIL

BuyTpennss
sHeprus. Criocoobl
WU3MEHEHUs
BHYTpPEHHEHN
SHEPTUH

Buaer
TEIIoNepeIaun

Ypok-
KOH(pepeHIHs
"IIpakTueckoe
UCIIOJIb30BaHNE
TEIUIOBBIX CBOMCTB
BEIIECTB U
MaTepHuajoB B
TeJsIX
3HeprocOepeKeHn

YcTHbIN
onpoc

YCTHbIN
onpoc

YceTHBRIN
ompoc

TECT

JLp.

OOGocHOBaHWE MPaBUI
HU3MEPCHHUS TEeMIIepaTyphl.
CpaBHEeHHE pa3TUIHBIX
CIOCOOOB M3MEPEHHS U
[IKaJI TeMIEePaTypPBI.
Hab6mronenue n o0bsicHeHHE

OIIBITOB,
JIEMOHCTPHPYIOIINX
N3MCHEHHE BHYTPCHHEH
SHEPTUU Tela B PE3yJIbTaTe
Teronepeaayy u padoThl
BHEIIHHUX CHUII.

Haomroneuue n
00BSCHEHHE OTBITOB,
o0cyxaeHne
MNPAaKTUYECKUX CUTyalUH,
JIEMOHCTPHUPYOIIAX
pa3audHbIe BUABI TEMJIO-
neperavyu:
TEIUIOTIPOBOTHOCTb,
KOHBEKIIHIO, U3TyYCHHE.
HccaenoBanue sBIeHUS
TEII000MeHa TpH
CMENIMBAaHUU XOJOJHON U
ropsiaei BOJbI.
Hab6mronenne
YCTaHOBJIEHUS TEIJIOBOTO
paBHOBECHS] MEXIY
ropsiueiit 1 XoJI0aHOHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a
26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c
60

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a64
12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a65
c0



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

"

BOJOH.

i
KomnaectBo VcTHBIN
bu6mmoreka [IOK
TEILIOTHI. onpoc
12 https://m.edsoo.ru/ff0a69
YV nenbHas
76
TEILJIOEMKOCTh
YpaBHeHue YcrHblit
TEIJIOBOT'O ompoc
bu6mmoreka [IOK
OajaHnca.
13 https://m.edsoo.ru/ff0a70
TermmooOmen u 28
TEIJI0BOE o
paBHOBeEcCHE
JlaGopaTopHas JLp.
pabora
"UccnemoBanue
bubmuoreka [JOK
SIBJICHUS
14 https://m.edsoo.ru/ff0a6a
TEII000MeHa Mpu 08
CMEIIUBAaHUN T
XOJIOJHOH U
ropsiuei Bobl"
Pacuer Cam.pab. OrmpenencHue (M3MepeHUe)
KOJIMYCCTBA TCIIJIOTHI,
KOJIM4ICCTBA MOJyYE€HHOr0 BOJOH IpHU
TETUIOTHI, TEII000MEHEe C HarpeThiM
HCO6XO HMOTO METAJNIMYCCKUM LHUIIMHAPOM.
15 A Omnpenenenue (U3MepeHUe)
JJ1s1 HarpeBaHU:A yAENbHOU TEIIOEMKOCTH
Tena u BenlecTBa. Penenue 3amay,
CBsI3aHHBIX C BBIYHUCJIICHUEM
BBI}IGJB[GMOFO J50.%¢ KOJINyecCcTBa TCIIJIO-ThI U
pH OXJIAXKACHUN TEIIOEMKOCTH IIpU
TEeII000MeEHeE.
JlaGopatopHas JLp. Ananms cutyauui bubnnorexka [JOK
16 MPaKTHIECKOTO

pabora

https://m.edsoo.ru/ff0a6b



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

"Onpenenenue
yIEIbHOU
TEII0EMKOCTH
BelecTna"

17

OHeprus TOIUIMBA.
VY aenpHas TemioTa
CropaHus

YcTHbIN
ompoc

18

ITmaBnenue u
OTBEp/ICBaHUE
KPUCTAJUTHYECKUX
Tel. Y menpHas
TEII0Ta
IJIaBICHHUS

YcTHbIN
ompoc

19

JlabGopaTopHas
pabora
"Onpenenenue
YACIBbHOU
TEIUIOTHI
IJIaBJIECHU JIbaa"

20

[TapooOpazoBanue
Y KOH/IEHCAIusl.
Hcnapenue

YcTHbIN
ompoc

21

Kunenwue.

VY nenpHas TemiaoTa
napooOpa3oBaHus
Y KOHJICHCAIIHH.
3aBUCUMOCTh
TEMIIEPATyPhI
KHIIEHUS OT

TECT

HCIIOJIb30BAHMS TEILIOBBIX
CBOICTB BELIECTB U
MaTepHuaJioB, HaIPUMED B
LeIsIX dHeprocOepeKeHUsI:
TETUIOU3OJISIUS,
sHEeprocOeperaronne
KPBIIIIH,
TEPMOAKKyMYJISITOPHI U T. 1.
HaoOmronenne siBineHni
HCTIapEHUS U
KOHJCHCAIlUH.
HccnenoBanue npoiecca
VcrapeHusl pa3iIundHbIX
s)kunkocrteit. O0bsicHeHne
SIBJICHUM UCIIApEHUS U
KOH/JIGHCAIlMM Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
YUCHHUSI.

Hab6mronenue n
oOBsicCHEHNE TpoIiecca
KHUIICHUSI, B TOM YHCJC
3aBUCHUMOCTH
TEMIEPATyPHl KUIICHHUS OT
JIaBJICHMUS.

OrmpenencHue (M3MepeHHE)
OTHOCHUTEJIbHOH BIIAKHOCTH
Bo3nyxa. Habmonenue
rpornecca IJIaBJIeHUs
KPHUCTAJUINIECKOTO
BellleCTBa, HaIIpUMep
JIbA.

CpaBHeHue

TIPOLIECCOB

IJIaBJICHUSA
KPHUCTA/UTMYECKHUX

TeJIN pa3MsIrdeHus

MpH HArpeBaHUU
aMOp(HBIX TEL.

OrmpenencHue (M3MepeHHE)
YJI€JIbHOU TEIJIOTHI
IJIaBJIE€HHUS JIBA.
OOBsICHEHHE SIBICHUN
IJIaBJIEHUS U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b
5a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71
d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72
fe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a74
Oc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a78
6c



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

aTMochepHoro
JIaBJICHUS

22

23

Bnaxxaocts
BO3/IyXa.
JlaboparopHas
pabora
"Onpenenenue
OTHOCHUTEIIbHOU
BIIQXKHOCTHU
BO3/1yXxa"
Pemenne 3amaq Ha
onpeeecHue
BIIQKHOCTH
BO3/yXa

JLp.

TecTt

24

25

26

ITpuHUMIIBL
paboTHI TEIIOBBIX
JBUTATEIIEI.
[TapoBas TypOuHa.
JIBurarenb
BHYTPEHHETO
CropaHus

KII] TermoBoro
JIBUTATEIS.
TennoBeie
JIBUTATENIN U
3ammTa
OKpyXaromen
cpenbl

3aKOH COXpaHEHHUS

YCTHbIN
onpoc

Y cTHBIN
omnpoc

YCTHbIN

KPHCTAJUIN3allNY HAa OCHOBE
aTOMHO-MOJIEKYJISPHOTO
yudeHus. Pemenue 3anay,
CBS3aHHBIX C BEIUHCICHUEM
KOJIMYECTBA TEIJIO-THI B
Ipoleccax TeIuionepeaadn
TIPH TUIaBJICHUU U
KpHUCTAIITN3aLHH,
HUCIAapEHUH U
KOHJICHCAIlUH.

Amnanus cutyauuit
MIPAKTHIECKOTO
NPUMEHEHUS ABJIICHUN
TUTaBJICHUS U
KpHUCTaJUIN3allNH,
HaIpuMep, MOJIydeHNe
CBEpX-YHUCTHIX
MaTepHaioB, COJIEBast
Tpeska u ap.

Amnanuz paboTs U
00BsICHEHNE TPHUHLIMIA
JICHCTBUS TETIIOBOTO
JIBUTATE.

Brrunciienne xonmdecTBa
TEIJIOTHI, BBIAEIAIOIETOCS
MIpY CTOPAHUU Pa3IMIHBIX
BUAOB ToruInBa, U KIT/]
JIBUTATEIIs.

O6cyxIeHre dKOJIOTUIECKUX

MOCIEACTBUM MCTIIOJIL30BAHUS
JBUTaTeNell BHYTPEHHETO
CrOpaHWmsl, TCTUIOBBIX U
ruaposnek tpoctanmuii (MC
— DKOJIOTHS, XUMUSI)

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a76

28

bu6mmorexa [IOK

https://m.edsoo.ru/ff0a7c

7c



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

U IIPEBPALLCHUS
SHEPIuu B
TEIJIOBBIX
nporeccax

onpoc

27

28

ITonroroBka K
KOHTPOJIBHON
pabote 1o Teme
"TermnoBele
SIBIICHHS.
HN3MeHeHue
arperaTHbIX
COCTOSIHUM
BeniecTna"

KonTponbhas
pabora 1o Teme
"TemnoBbie
SIBJICHHSL.
H3menenue
arperaTHbIX
COCTOSTHUI
BemecTna

K.p.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83
f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86
ae

29

30

OnexTpusanus
Ten. JIBa pona
AIIEKTPUUYECKUX
3apsI0B

Ypoxk-
UCCIIeIOBaHHE
"OnexTpuzanus

Pasnen 2. DiekTpuyeckne u MATHUTHBIE SIBJIEHUS

YCTHbIN Habnronenne u nposegeHue

OnpOC OIIBITOB IIO DJICKTpU3allUU
TEJIIPHU CONIPUKOCHOBEHHUH U
UHIyKIHUEeH

N.p.



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

TeJ UHAYKIUEN U

npu
COIIPUKOCHOBCHHU
B3aumonelictBue TECT H6616HIOHGHH6 u Bu6mmorexa LIOK
00BsACHEHUE
31 3apSKEHHBIX TEJL. B3AHMONEHCTBHS https://m.edsoo.ru/ff0ag87
3akon Kynona OJHOUMEHHO H e4
35 . Pa3sHOMMEHHO
JIEKTPUIECKOE YcTHBIN 3apSKEHHBIX TeL.
osne. orpoc O6VI>$ICHGHI/I6 MpUHIUIA
u JIEUCTBUS DIEKTPOCKOIIA.
alPAIKCHHOCTD OOBbsicCHEHHE SBJICHUI BubmoTeKa [IOK
SJICKTPHUYCCKOTO 3JICKTPU3AUN TPU
32 I CONPUKOCHOBEHUUTEN U https://m.edsoo.ru/ff0a8a
IMOJIA. LIPpUHIIAIT I/IH):[yKIlPIefl c 0a
Cynepno3unuu HMCIIONb30BaHUEM 3HAHUK _
SIEKTPUYECKUX O HOCHTCIIAX
DJIEKTPUYECKUX 3apsI0B
oJer B BEIIECTBE.
Hocurenu YCTHbIN OOBsICHEHUE SIBIEHUN
OnboOC JJIEKTPU3ALUU IIPU
SJICKTPUHICCKUX P CONPUKOCHOBEHUH TE U
3apsJa0B. UHIAYKIUEN C
33 D leMEeHTADHER UCTIONB30BaHUEM 3HAHUU
p O HOCHUTENAX
3apsa. CtpoeHue SIIEKTPUUYECKUX 3apsTIOB
aToMa B BEIIECTBE.
Pacrnio3naBanue u
[poBogHuKH 1 TeCT 00BSICHEHUE SIBICHUM
JADJICKTPUKH. SICKTpUSALINM B 1O~ bu6mmoreka [JOK
BCCIHCBHOU XNU3HU.
34 3aKOH COXpaHCHHUS HaboneHue u 06bACHEHHE https://m.edsoo.ru/ff0a8ef
3JICKTPUICCKOT O OIIBITOB, WILTIOCTPHUPYIOIHX 6
R 3aKOH COXpaHEHHS
3apsin DJIEKTPUYECKOTO 3apsijia.
Pemienne 3amad Ha Cam.p. bu6mmorekxa [IOK
35 IIPUMEHEHNE https://m.edsoo.ru/ff0a90

CBOWCTB

ccC



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

ANEKTPUUECKUX
3apsoB

36

DNEeKTpUYECKU
TOK, YCIIOBHS €0
CYUIECTBOBAHHUS.
Hcrounuku
3JIEKTPUYECKOTO
TOKa

YcTHBIN
ompoc

37

JencTBus
AIEKTPUIECKOTO
TOKa

YcTHbIN
ompoc

38

Ypok-
UCCIIEJOBaHUE
"JlelicTBUE
AIIEKTPUYECKOTO
10JIsl Ha
IIPOBOJAHMKH U
JUDJIEKTPUKH"

N.p.

Habmronerne pa3anmaHbIx
BHUOB JEHCTBUSA
SIEKTPUIECKOTO TOKA H
0OHapyKEHUE ITUX BHIIOB
IEeHCTBUS B
MOBCEIHEBHOM JKU3HU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95
a4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96
b2

39

DNeKTpUYECKHU
TOK B METaJUIAX,
KHUJIKOCTSIX H
razax

YceTHBIN
ompoc

40

41

DneKTpuueckas
eIb U eé
COCTaBHBIC YaCTH

Cuna toka.
JlaboparopHas
pabota
"U3mepenue u

0.5

Tect

COopka M HCIIBITaHHE
3JIEKTPUYECKON LenHn
MOCTOSIHHOTO TOKA.
W3mepenue cuiibl TOKa
aMIIEpMETPOM.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a98
38

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8b
dé



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

peryinupoBaHue
CHJIBI TOKA"

42

43

44

DIIEKTpUUYECKOE
HaTpsOKEHUE.
BonbT™eETD.
JlaGopatopHas
pabora
"U3mepenue u
peryJiupoBaHue
HanpspkeHus"

ConpoTuBieHne
MIPOBO/IHHKA.
YaennHOE
COTIPOTHBIICHUE
BEIIECTBA

JlaboparopHas
pabota
"3aBUCUMOCTh
3JIEKTPUYECKOTO
COIIPOTHBIICHUS
MIPOBOJTHUKA OT
€ro JUTHHBI,
TUTOTIAH
TIOTIEPEYHOTO
CeUeHHs U
MaTepuana”

JLp

YcTHbIN
ompoc

HN3mepenue
3JIEKTPUIECKOTO
HaNPsDKEHUS BOJIBTMETPOM.

[IpoBeneHne u oOBsICHCHNE
ONBITOB,
JEMOHCTPUPYIOLINX
3aBUCHUMOCTH
BIEKTPUIECKOTO
COTMPOTHUBJICHUS] TIPOBOJHUKA
OT €TI0 QJINHbI, IUIOIIAIHN
MOIIEPEYHOTO CEYECHUS U
marepuana.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e
14

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0aa7
38

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa7
38

45

3aBUCUMOCThH
CHJIBI TOKA OT
HaTPsKEHUSI.

Ycerupin
ompoc

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa4
4a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

3axkod Oma g
y4acTKa Ienu

46

47

48

JlaboparopHas
pabora
"UccnenoBanue
3aBUCHMOCTH
CHUIBI TOKa,
UIYIIEro Yepes
pe3ucTop, ot
COIIPOTHBIICHUS
pesucropa u
HAIps>KCHUA HA
pesucrope"

HOCJ’IG,I[OBaTeJ'IBHO
€ U IapaJlICIIbHOC
COCAMHCHUS
IMPOBOAHUKOB

JlaGopatopHas
pabora "[IpoBepka
npaBuia
CIIO’KEHUS
HaIpPsOKEHUHN TIPU
IIOCJIEIOBATEIIEHO
M COETMHEHHUH
JIBYX pe3uCcTOpOB"

JLp.

YCTHbIN
onpoc

JLp.

49

JlaboparopHas
pabora "IIpoBepka
mpaBujia JJis1 CUJIbI
TOKa IIpU

HccaenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
MPOTEKAIOIIET0 uepe3
pe3uctop, ot
COIIPOTHBIICHHS PE3UCTOPA
¥ HaIpsDKCHUS

Ha pEe3uCTOope.

IIpoBepka nmpaBuia
CIIOKCHUS HaPSDKCHUHI
MIpH TTOCIIEIOBATEIHHOM
COCJIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuna
CIIOKECHHUS HAPSHKEHUI
MpH OCIIEA0BATENABHOM
COE€TMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npasuna s
CHJIBI TOKa TMPH
napajieIbHOM
COEAMHEHUH PE3UCTOPOB.
AHanu3 cuTyanui
[IOCJIEIOBATENBHOIO U
NapajuieIbHOro
COEIMHEHUS
MIPOBOJIHUKOB B
JIOMaIIHUX
JJIEKTPUYECKUX CETSIX.

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa0
4e

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0aaa
58

bubmuorexa [JOK
https://m.edsoo.ru/ffO0aad
1le



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

napauieJIbHOM
COCIMHEHUU
pe3uctopon”

50

51

52

53

Penrenue 3amaud Ha
MIPUMEHEHUE
3akoHa Oma Jjis
pa3IuyHOTO
COEIUHEHUS
MIPOBOJIHUKOB

Pabota u
MOIIHOCTD
3JIEKTPUUIECKOTO
TOKa. 3aKOH
[xoyns-Jlenna

JlaboparopHas
paborta
"Onpenenenne
paboThl
MOIIHOCTH
3JIEKTPUUECKOTO
ToKa"

DNEKTpUUYECKHE
Henu u
noTpeduTenn
3IIEKTPUYECKON
SHEPTUU B OBITY.

Cam.p.

YceTHBRIN
ompoc

YcrHBIN
ompoc

Pemenne 3amau ¢
HCIIOJIB30BaHUEM 3aKOHA
Owma u popmyn pacuéra
IEKTPHYECKOTO
COTIPOTHBIICHUS TIPU
MOCJIEI0BATEb- HOM U
rapajuieJIbHOM COSIMHEHUH
MPOBOIHUKOB. OnpeneneHue
paboThI AJIEKTPUIECKOTO
TOKa, IPOTEKAIOLIEroyepes
pe3ucTop

Pemienue 3amau ¢
HUCIIOJIL30BAaHUEM 3aKOHA
Jlxoyns—Jlenna

OmnpeneneHne MOITHOCTH
SIIEKTPUIECKOTO TOKA,
BBIJIEISIEMOM Ha
pe3ucrope.
Wccnenosanue
3aBUCHUMOCTH CHIJIBI

TOKa 4yepe3 JaMIOUYKy
OT HaIpsHKSHUS Ha

HEMH.

OOBsICHEHHE yCTPOHCTBA
W TIpUHIMIA JAEUCTBHA
JIOMAIITHUX
3JIEKTPOHArpeBaTEIBLHBIX
puOOPOB.

OObsicHeHHE TPUYNH
KOPOTKOT'O 3aMBIKaHUs U

bu6mmoreka [IOK
https://m.edsoo.ru/ffOaaf8
a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abl
24

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ab3
e0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab6
60



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

Kopotkoe HPUHLMIA ICHCTBHS
[JIABKUX
SaMBIKAHHC npeaoXpaHuTese.

54

ITonroroBka k
KOHTPOJbHOU
pabote 1o Teme
"DneKkTpudecKue
3apsbl.
3apsKeHHbIE Tela
17870'¢
B3aUMO/JICHCTBUA.
ITocTosiHHBIN
ANEKTPUYECKUIA

TOK

Pemmenne 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ffOabd
2c

55

56

57

Kontponbnas
pabora o Teme
"OnexkTpuueckue
3apsbl.
3apsKEeHHbIE Tena
17870'¢
B3aMMOJCHCTBHSI.
ITocTossHHBIM
ANEKTPUYECKUAMN

TOK"

IlocTosHHEBIE
MAarHHUTEL, UX
B3aNMOJICHCTBHE

Ypok-
HCCJIEI0BAHNE

YCTHbIN
onpoc

JLp.

Hccnenosanue
MAarduTHOrO
B3aUMOIENCTBUS
MOCTOSIHHBIX MArHUTOB.
H3ydeHre MaruuTHOTO
I10JIA IOCTOSIHHBIX
MarHHUTOB IIPH UX
00BEAMHEHUH U

bu6mmoreka [IOK
https://m.edsoo.ru/ffOabe
a8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3
do



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

"N3yuyenue nosei
IIOCTOSTHHBIX
MarsuTosn"

58

MarsuTtHoe I0JI€.
MaruutHoe nose
3eMiIu U ero
3HAYCHHUE I
JKU3HH Ha 3eMiie

YcTHbIN
ompoc

59

OmneiT OpcTena.
MarsuTHoe IoJie
AIEKTPUYECKOTO
TOoKa MarsuTHoe
10JI€ KaTYIIKH C
TOKOM

YcTHbIN
ompoc

60

61

[Ipumenenne
AIIEKTPOMArHUTOB
B TEXHUKE.
JlaGopatopHas
pabota "U3yuenue
JENUCTBUS
MarHUTHOTO TIOJIS
Ha MMPOBOJIHUK C
TOKOM"

DNEeKTPOABUTATEN
b IIOCTOSTHHOT'O
TOKa.
Hcmons3oBanne
3JIEKTPOJIBUTATENE
/B TEXHHYECKUX

0.5

pa3aeneHuu.
[IpoBeseHrE OMBITOB IO
BHU3YyaJIU3allUU TOJIS

IIOCTOSIHHBIX MATHUTOB.

WN3yuenue SIBJICHUS
HaMarHAYWBaHUS
BEIIECTBA.

HccaenoBanue npercTBUA
SJIEKTPUYECKOTO TOKa Ha
MAarHATHYIO CTpEIKY.
IIpoBeneHue OIBITOB,
JIEMOHCTPHUPYOIIIX
3aBUCUMOCTDH CHUJIBI
B3aMMO €N CTBUS
KaTylmikKuk C TOKOM H
MarHura OT CHJIBI U Ha-

MpaBJIeHUsT  TOKa B
KaTyIIIKe.

Ananus cuTyauui
MPaKTHIECKOrO
MIPUMEHEHHUSI
SJIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTpPOUCTBAX,
MIPOMBILLICHHOCTH,
MEJIUIINHE).

W3zyuenue nencrBus
MarHUTHOI'O MIOJIsS Ha
MPOBOJTHUK C TOKOM.
N3yuenue neicteus
SJIEKTPOABHUTATEIIS.

N3mepenne KI1/]

3JICKTPOABUTATEIILHON
yctaHoBKHU. Pacnio3naBaHue
W aHaJu3 pa3iUuHbIX
MPUMEHEHU I
3JIEKTPOABHUTATENCH
(TpaHcnopT, OBITOBBIE
yCTpoHCTBa U Ip.)

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ac0
ba

bubmuorexa [JOK
https://m.edsoo.ru/ffO0acl
d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac?
4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac8

6¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

62

YCTPOWCTBAxX U Ha
TPaHCIIOPTE.
JlaGopaTopHas
pabora
"KonctpyupoBanu
€ U u3y4eHue
paboTsl
AJIEKTPOIBUraTEINs

OmnbiThl Dapajes.
3aKkoH
AJIIEKTPOMATrHUTHO
1 MHIYKLUU.
[IpaBuio Jlenna

YCTHbIN
onpoc

63

64

DJIeKTporeHepaTo
p. CriocoOsI

MOy YCHUS
ANEKTPUYECKON
SHEPTHUH.
DIEKTPOCTAaHIIUU
Ha
BO300HOBIISIEMBIX
UCTOYHUKAX
SHEPrUU

IToaroroska k
KOHTPOJIBHON
pabote o Teme
"DnexTpudeckue nu
MarHUTHBIE

YCTHbIN
onpoc

OMNBITE IO MCCIICIOBAHUIO
SIBJICHUS AJICKTPOMArHUTHOU
WHIYKIINW: UCCICIOBaHUE
H3MCHEHHI 3HAYCHHUS U
HaIlpaBJICHUSA
WHIYKIIHOHHOTO TOKa




sBieHus"”

KonTponbHas
pabora o Teme

65 "DIeKTpUUecKue 1
MarHUTHBIE
siBICHUS"

K.p.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOach
14

Pe3epBHBIt ypOK.
Pabora ¢

66 TEKCTaMH 110 TEME
"TemnoBbie
siBiIeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc
5e

Pe3zepBHbIil ypok.
Pa6ora c
67 TEKCTaMH 110 TeME

"ITocTOSTHHBIN
ANEKTPUYECKUIA

TOK

bubmuorexa [JOK
https://m.edsoo.ru/ffO0acd
c6

Pe3sepBHBII ypOK.
Pabora ¢

68 TEKCTaMH 110 TEME
"MarauTHblie
SIBJICHUS"

OBLLEE
KOJIMUECTBO YACOB
T10 TTIPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Jlara Buapbl, Buani
usydyeH  Gopmbl AesiITeJIbHOCTH DJIeKTPOHHbIE
KosmnuecTBo yacoB
Ne U KOHTPOJIA uupposbIe
Tema ypoka
n/n o0pa3oBaTe/bHbIE
Kontp.  IIpakr. pecypcnl
Bcero
padoTrel  padoTHI
Pazgen 1. Mexanuueckue siBjieHus (40 4)
YCTHbIN Amnanus 1 00CyXIeHue
onpoc pa3JIMYHBIX IPUMEPOB
MexaHn4ecKoe ABUKEHHE. MexaHndeckoro
1 nBrkeHus. O0cyxaeHne
MarepuanbHas TOUKa IpaHUIL PUMEHIMOCTH
MoA€In «MaTe€puajibHas
TOYKa».
Cucrema orcuera. YcrHblit Habmonenne bubnuorexa [IOK
MEXaHUYCCKOI'0 ABHMKCHMUA
OTHOCUTENBHOCTD 1 ompoc https://m.edso0.ru/ff0
TCJIa OTHOCHUTCIBHO
MEXAHUYECKOI'0 ABUKEHUSA Pa3HBIX TeN OTCUETA ad474
YCTHBIN Onpeaenerte ——epeare bubnuoreka HOK
PaBHOMepHOE
y 1 orpoc CKOpOCTH ——CKOAMKEHHE | hitps:/m.eds00.ru/ffo
MPSIMOJIMHENHOE JBUKEHUE Spyeia i —ABIGKeHI
mapaKa—Ho—Haknonnon | 20192
" FHOCKOCTH—AHAIHI—H
Hepasnomepnoe YCTHbIN oBeyIcHeHHe— CHOCO6OR
IPAMOJIMHEHHOE JIBHIKECHHE. i onpoc HpHEmbIHHOre §
OHpeteetHs—MHHOBeHHOH
Cpe,[[H}IH 1 MI'HOBCHHAasA CROPpOCHH——OHpetetete
cKopocTH—paBHOMEpHOTO
CKOpPOCTH
9 9 KHAKOECTH; —MOAESHH
[IpamonuneitHoe VYcTHEIT > bubmmoreka IIOK
SASKFPHICCKOFO
PaBHOYCKOPEHHOE 1 omnpoc aproMobmt—H—+—+- | Nhitps://m.edsoo.ru/ff0
2
JIBHKEHHE. Y CKOpEHUE fp E‘{,HE""EFE o Y7 ad8d4
HpOMEKYyToK—BpeMeH,—H
CkopocTh 1 Cam.p.



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

IIPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
newkeHus. ['paduk
CKOPOCTH

JlaGopaTopHnas pabota
"OnpeneneHue yCKOpEeHus
Tesa npu
PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKIIOHHOW
MJI0CKOCTH"

JLp.

bubnunoreka LIOK
https://m.edsoo.ru/ff0
adb18



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

CBo0OoOgHOE MMaJeHHUE TEIL.
Onprtel [Nannnes

YCTHbIN
onpoc

Hab6aronenue n
00CYyKJICHUE OIBITOB C
JIBYDKCHUEM TeJla P
YMCHBIIICHUH BITUSHUS
IPYTHX TEJ,

MPEMATCTBY FOIINX
JIBHOKEHUIO.

Amnanu3z Tekcra ["anuies ¢
OIMCAaHUEM MBICJIEHHOTO
JKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH
WHEPIUH; BBIMTOJTHCHUE
3aJaHUM 110 TEKCTY
(CMBICIIOBOE YTCHUE).

PaBHOMEpHOE ABMXKEHUE TIO
okpyxHocTu. [lepruon n
4acToTa 00paIeHHUS.
JIuneiinas u yriosas
CKOpOCTH

YcTHbIN
ompoc

10

11

12

IlenTpocTpemurensHoOe
YCKOpEHHUE

[Iepssbiit 3ak0H HproTOHA.
Bexrop cuiibl

Bropoit 3akon HeroTona.
PaBHOelicTBYIOIIAs crita

YCTHbIN
onpoc

Y cTHBIN
omnpoc

Y cTHBIN
omnpoc

13

Tpernii 3akoH HproTOHA.
Cynepnio3nnust Cui

Ycerupin
ompoc

14

Pemenue 3agaq Ha
MIPUMEHEHNE 3aKOHOB

Cam.pa0.

OO6cyxaeHue
BO3MOKHOCTH BBITTOJTHEHHS
3aKOHa MHEPINHB
pa3IUYIHBIX CHCTEMaX
OoTCcYéra.

HaGmonenue n
o0cyxkieHue
MeXaHWYECKHX SBJICHUI,
TIPO- UCXOIAIINX B
cucTteMe oTcuéra
«Tenexxka» nipu e€ paBHO-
MEpPHOM M yCKOPEHHOM
JIBVDKEHNU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

JeiicTBus ¢ BeKTOpamu
CHJI: BBIMIOJTHEHUE 3aJaHUi
10 CJIOKCHUIO 1
BBIYUTAHHUIO BEKTOPOB.
Hab6moaenve w/vunu
MPOBEJICHUE OIIBITOB,
JIEMOHCTPUPYIOIINX
3aBHCUMOCTH YCKOPEHUS
Tesa OT NPUJIOKESHHOM K
HEMY CHJIBI U1 MaccCHI Tella.
Ananus u oObSICHEHUE
SIBJICHUH C
HCIIOIB30BAaHUEM BTOPOTO
3akoHa HproToHa.
Pemenue 3amaud ¢

bubnuoreka [{OK
https://m.edsoo.ru/ff0
ael76

bubnmorexa LIOK
https://m.edsoo.ru/ff0
ae612

bubnmorexa LIOK
https://m.edsoo.ru/ff0
ae’2a

but6mmorexa [IOK
https://m.edsoo.ru/ff0
2e982

bubnunorexa LIOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Hrrotona

UCII0JIb30BAHUEM BTOPOI'O
3akoHa HproroHamn
IIpaBuJia CJIOXCHUA CHII.

aebbec

V CTHBIN Onpenenenne
JKECTKOCTH MPYKUHBI.
OIIpocC AnHanmmus cuTyammi,
Cuna ynpyroctu. 3aKoH . Kg o bubmorexa HOK
. HaOJIIOOAKTCS
15 Cvia ynpymﬂe https://m.edsoo.ru/ff0
4 1166(1)0pMaLII/II/I, " uX aeca?2
OOBACHCHHUC C
HCIIOJIB30BaHUEM
3akoHa [ 'yka.
Pemenue 3amau o reme Pemenue 3anaq ¢
16 HCIIONB30BAHNEM
«Cuna ynpyroctu» 3akoHa ['yka.
JlaGopaTtopHnas pabota JLp. bubmmoreka [JOK
17 «OmnpeneneHne KECTKOCTU https://m.edsoo.ru/ff0
[Py KUHBDY aee28
Verabii Uccnenosanne bubnnorexa [IOK
3aBUCUMOCTHU CUJIbI TPDCHUS
18 Cuna tpenus onpoc CKOJIbIKEHHSL https://m.edso00.ru/ff0
OT CHJIBI HOPMAJIBHOTO af738
IaBICHUS.
O6cyxneHne bubnmmoreka HOK
19 Pemtertite 3az21 1o TeMe pesymbTaTon https://m.edso0.ru/ff0
«Cuna TpeHus» MCCIIEA0BAHILS. N '
Ormpenenenue afa26
ko3¢ pummerTa
JlaGoparopHas paboTa JLp. TpeHus
"Onpeenenne CKOJIBKEHHS. bubmuoreka [IOK
20 Wzmepenne https://m.edsoo.ru/ff0
Kod(uimenTa TpeHus CHITBI TPEHHST
CKOJIb)KCHUS" poon afthe
Pemenue 3anau c
HCITIOJIB30BaHUECM
Pemenue 3a1au mo reme Cam.pab.  gopmyms ans cumer bubmoreka IIOK
21 "3axoHbl HeioToHa. Cuia TPEHHSI CKOJIBKCHHSI. https://m.edsoo.ru/ff0
ynpyroctu. Cuna tpeHns” afb8e
+ AHaJIN3 IBUKECHUS
99 Cuna TSKECTH U 3aKOH YerHbiid eI TONEKO 1O Bu6mmorexa IIOK
orpoc ACHCTBHEM CHITBI https://m.edso0.ru/ff0

BCEMHUPHOI'O TATOTCHUA.

TAXKCCTH —



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

YckopeHue cBOOOIHOTO
naicHus

CBOOOTHOTO
HageHusl.

af044

23

Ypok-koHpepeHuus

" JIBU>KEHUE TEJI BOKPYT
IPaBUTALOHHOIO LIEHTPa
(Conneunas cucrema).
lNanakTukn"

Joknagpl,
coobuieHns
, pedepathbl

24

25

Pemrenue 3agad mo reme
"Cuita TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHUS"

IlepBas kocMHuueckas
ckopocTb. HeBecoMocTh 1
neperpy3Kku

Cam.pa0.

YceTHBRIN
ompoc

AHanu3 IBUKEHUS TeJT
TOJILKO MO/, ICHCTBHEM
CHUJIBI TSIDKECTH —
CBOOOTHOTO MaACHUS.
OOBsicCHEHHE
HE3aBUCUMOCTH yCKOPECHHS
CBOOOIHOTO IMaJACHUSIOT
Macchbl Tea.

O1icHKa BETUYHUHBI CHITBI
TATOTEHMUS, AEUCTBYIOLLIEH
MEXIy ABYMs TeJlaMu (11t
pa3HBIX Macc).

AHanus JBIDKEHUS
HeOEeCHBIX Ten moJ
JnefcTBUEM CHJIBI
TATOTCHUS (c
HCIIOJIb30BaHHEM
JIOTIOJTHUTEIIBHBIX
HCTOYHHUKOB HH(POpPMAIUN).
Pemenue 3a1a4 c
HCIIONIB30BAaHUEM  3aKOHa
BCEMHPHOTO TATOTCHUS U
dbopmynel  mms  pacuéra
CHJTBI TSIPKECTH.

AHamu3  OPUTHHAIBHOTO
TEKCTa, OMHUCHIBAIOIICTO
MPOSIBIICHUS 3aKOHa
BCEMHUPHOTO TATOTCHUS;
BBITIOJIHCHUE 3aJaHHil  TI0
TEKCTY (cMBICIIOBOE
YTEHUE).

Hab6nronenue u
00CyXICHHE OTBITOB TIO
M3MCHCHHIO Beca TeIamnpu
YCKOPSHHOM JIBU)KCHHUU.
AHanu3 yciaoBui
BO3HUKHOBEHHS
HEBECOMOCTH H Iepe-
TPY3KH.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
af5f8

bubmmoteka IIOK
https://m.edsoo.ru/ff0
af33c

26

PaBHOBECHE MaTepUaTbHOIT
TOYKH. AGCOIOTHO
TBEpAOE Teno. PaBHOBecue

Ycerupin
ompoc

Pemnrenne 3amau Ha
ompeesicHHe Beca Tela
B Pa3IMYHBIX YCIOBUSX.
AHanmn3 cui,

bubnunorexa LIOK
https://m.edsoo.ru/ff0
afe36



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TBEPIOTO TEJNA C
3aKpEIIEHHON OChIO
BpalllCHUs

27

28

29

30

31

32

MowmeHT cuisl. LieHTp
TSKECTH

Penrenue 3amad mo reme
"MomeHnT cuibl. Llentp
TsoKecTH"

IToaroroBska k
KOHTPOJILHOH paboTe 1o
TeMe "MexaHndeckoe
JIBIDKCHHE.
Bsaumoneiictue ten"

KoHTtposbHas padoTta mo
TeMe "MexaHndeckoe
JIBIDKCHHE.
Bzaumopneticteue ten"

Nmmynsc Tena. UMirysase
CUJIBL. 3aKOH COXPaHEHUS
UMITyJIbCa. YTIIPyroe u
HEYyIpyroe
B3aUMOJICHCTBUE
Pewenue 3amau mo reme
"3aKkoH cOXpaHEHMs
ummyibca"

YCTHbIN
onpoc

K.p.

Y cTHBIN
omnpoc

Cam.p.

33

Ypok-koHpepeHIus
"PeakTUBHOE JBHIKEHUE B
IIPUPOJIE U TEXHUKE"

LJoKnaapl,
coobLeHns

JEUCTBYIOIIUX Ha
TeJI0, MOKOosIIeecs Ha
onope. OnpeneneHue
LIEHTpAa TSHKECTU
pa3IUYHBIX TeJ

Hab6mronenve u
00CYXKJICHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX
repenayy UMITyJIbca IIpH
B3aMMOJICHCTBHH Te,
3aKOH COXPaHEHMUSI
HUMITyJIbCa IPH a0COIFOTHO
YIpPYyroM 1 HEYIpyroM
B3aUMOJIEHCTBUH TE.
AHanu3 cuTyanuii B
OKpY>Kalollei KU3HU C
HCTIOJIE30BAaHNEM 3aKOHA
COXpaHEHUs UMITYJIbCa.
PacnoznaBanue siBineHus
PeaKTHUBHOTO JIBHXXCHHS B
npuponen texuuke (MC
— Owuonorus).
IIpumenenne 3akoHa
COXpaHEHUs UMITYJIbCa
JUIs1 pacyéra pe3ybTaToB
B3aUMoOJEHcTBUS Tel (Ha
NnpuMepax Heynpyroro
B3aUMOJIEHCTBUS, YIIPYTOTO
LIEHTPaJIbHOTO

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b02b4

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b0408

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b06ec

bubmmoteka IIOK
https://m.edsoo.ru/ff0
b07fa

bubmmoteka IIOK
https://m.edsoo.ru/ff0
b096¢c



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

YcTHbIM B3aHMOJICHCTBH IBYX bubnuorexa [{OK
Mexannueckas pa60Ta u OJIMHAKOBBIX TEJI, OJHO U3
34 OHpOC KOTOPBIX HeHOﬂBI/I)KHO). httDS//m edSOO rU/ffO
MOIIHOCTb
Pemenwne 3amad ¢ b0ag84
HCIIOJIB30BAHHECM 3aKOHa
Pabota cuibl TsKECTH, Ycrubii COXPaHEHMs UM-ITyJIECA. bubmmoreka [JOK
35 CHIIBI YIIPYTOCTH U CHIIBI o1poc Ompeerenite padoTst https://m.edsoo.ru/ff0
CHJIbl YIIPYTOCTH IPH
TpECHUA noabéMe rpysac M
HCIIOJIB30BAHUEM
JlaboparopHas paboTa N.p. HETIOIBIKHOTO
«Omnpenenenue padOTHI TIOJIBIDKHOTO GI0KOB.
HN3mepenue MOIIHOCTH.
36 CHJIbI TPCHUA IIPU 1 Wzmepenne
PaBHOMEPHOM JIBHKEHUH ;ﬁ;;?ﬁ“;f (;ggf{;lfs o
TeJa 110 TOPU30HTAIILHON HO¥ NIPYKHHBL.
N3mepenne KnHETHYECKON
IMOBCPXHOCTH» SHEPIuu Tejna Mo JIUHE
C 6 o TOPMO3HOTOITYyTH.
37 BSI3b DHEPIMH ¥ PaOOTHI. YCTHbIN DKCIEPHMEHTATBHOE
ITorennmansHas 3HEPrUst onpoc CPaBHCHHC ~  M3MCHCHHS
IIOTCHIMAJIbHON )5
Kunernueckas sHeprus. YcTHBIl KHHeTHueCkod  sHepruit - Bugnyorexa [OK
o T€Jla MTPpHU OBUXKEHHUU IIO
38 Teopema 0 KnHEeTHYECKON onpoc HAKIIOHHOJ [IOCKOCTH. https://m.edsoo.ru/ff0
SHEPIUH DKcrieprMeHTaTbHAS b0c32
NpoBepKa 3aKOHa
39 3aKOH COXpaHEHUsl SHEPTUU YCTHbIN COXpaHeHHUst
B MEXaHUKE onpoc
JlaGopaTtopHnast pabota bubnnoreka [JOK
40 «3yuenue 3akoHa 1 JLp. https://m.edsoo.ru/ff0
COXpAHEHUS SHEPTUI bl2fe
Paznen 2. MexaHuveckue KoJiebanusi 4 BoJHbI (15 )
YceTHbIi HaburoieHne koseOanmii
oz I[eﬁCTBHeM CHUJI
Kone6aTensHoe qBIKEHIE Onpoc TUKECTH H YTIPY-TOCTH U bubanoreka IIOK
oOHapy KeHHe IO I00HBIX
41 by s https://m.edso0.ru/ff0

" €TI0 XapaKTCPUCTUKHU

KoJieOaHUH B
OKpY>KaroIieM MHUpeE.
Amnanus xoiiebaHuii rpy3a

Ha HUTHU U Ha IIPYIKUHE.

b1858



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
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43

44

3aryxaromye KojaeOaHusl.
BriHyX1€HHBIE KOJICOaHUSI.
Pe3onanc

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH

Ypok-uccienoBanue
«3aBUCUMOCTH TIEpUOJIA
KoJIeOaHUM OT KECTKOCTH
HNPY>XUHBL ¥ MAaCChI TPy3a»

YcrHbIN
omnpoc

YCTHbIN
onpoc

JLp.

OmnpeneneHnevacToThl
KoJaeOaHui
MaTEMaTHYECKOro U
MPY>KHHHOTO MassTHUKOB.
Hab6aronenue u
0OBsICHEHHE SIBIICHUS
pe3oHaHca.
Wccnenosanue
3aBUCUMOCTH TIEpHOJa
KoJeOaHui
MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

IIpoBepka HE3aBUCUMOCTH
nepuoaa KoysiebaHuil rpysa,
MOJIBEIIIEHHOT'O K JIEHTE,
OT MaccCHI Tpy3a.
Hab6mronenue u
00CYXJICHHE OIBITOB,
JIEMOHCTPUPYFOIIIHX
3aBHCHMOCTH IEpHOIa
KoJIeOaHUH MPY>KUHHOTO
MasiTHUKaOT MacChl rpy3a
¥ J)KECTKOCTH NPy KHUHBI.
IIpumenenue
MaTEMaTHYECKOTO U
NPYKMHHOTO MasiTHUKOB
B Ka4€CTBE MOJICIICH I
ONMCaHus KOJIEOaHuii B
OKPY>KaroIIeM MUpPE.

Habmonenue n
00CyX/IeHHE OTBITOB,
JIEMOHCTPUPYIOIINX
3aBHCHMOCTB NEpUOJA
KoJIeOaHUH MPY>KUHHOTO
MasiTHUKaOT MaccChl rpy3a
M KECTKOCTH MPYKHUHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b20f0

bubnmorexa LIOK
https://m.edsoo.ru/ff0
b197a
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46

IIpeBpaiienue 3HEpruu npu
MEXaHUYECKUX KOJICOaHHIX
JlaGopartopHas paboTa
«OmnpeneneHne 4acTOThl U
nepuo/ia KojieoaHui

YCTHbIN
onpoc

JLp.

OrnpeneneHnevacToThl
KOJIeOaHHUH PYKUHHOTO
MasITHUKOB.

but6mmoreka [IOK
https://m.edsoo.ru/ff0
blaec



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

IIPY’KMHHOI'O MAsITHUKA»

JlaGoparopHas paboTa JLp. Tpumencnne
MaTeMaTUYECKOTO |
«HpOBepKa HE3aBHCUMOCTHU NpPY>XMHHOTO MasATHUKOB Bubnuoteka LHOK
47 nepuoa KoneGanuii rpysa B KAXIeCTBE MOJIeNCH s https://m.edso0.ru/ff0
’ omnucanus Kojue6anuii B — :
MOABEIISHHOI'0 K HUTHU, OT OKPYKAIOIEMMHPE b197a
Macchl Tpy3a»
YcTHbIN OOGHapyxeHue H
aHaNU3 BOJTHOBBIX
ompoc SIBJICHUM B
OKPY KaIOIEMMHDE.
MexaHn4ecKHue BOJIHEI. Ha6iro1eHue b OK
o HNOJIMOTCKA
CBoiicTBa MEXaHHYECKUX PacnpOCTpaHCeHIA 1
48 TPOJOJIBHBIX u https://m.edsoo.ru/ff0
BOJIH. HpO,Z[OJ'IBHLIe nu MOTIEpEYHbIX BOJH (Ha
MoJIenn) u b21fe
IMOIICPCUYHBIC BOJIHBI oGHapysKeHHE
AQHAJIOTUYHBIX  BHUIOB
BOJH B  IPHUPOJE
(3ByK, BOJISIHBIE
BOJIHBI).
Ypok-koHpepeHIus Aoknaabl FoTossT coobmiens,
" JOKIIaabI
49 MexaHu4eCKHe BOJIHBI B coobLeHuna
TBEPAOM TeEIIE.
Ceiicmuueckue BOJIHbI"
Y BroluncieHUe JUIMHBL BOJIHBI
50 3Byk. PacnpocTpanenue u YeTHBIN i cKopoeTH
OTpa)kKEHHE 3ByKa onpoc PacIpoCTpaHEHHA 3BYKOBBIX
BOJIH.
N.p. OKcIepuMeHTaIbHOE
OTpeieNieHne TPAaHHUIL
ypOK-I/ICCJ'ICIIOBaHI/Ie YacTOTHI CHBIIIUMBIX
"Hab 3BYKOBBIX KOJIEOaHHIA.
51 abIIIOICHUC Ha6moieHne 3aBUCHMOCTH
3aBUCUMOCTHU BBICOTHI BBICOTHI 3BYKa OT 4aCTOThIL
" (B TOMUHCIIE C
3BYKa OT 4aCTOThbI HCIIOJIb30BaHUEM
My3bIKaﬂbelX
UHCTPYMEHTOB).
52 I'pomkocTh 3ByKa U BBICOTa YCTHbIN Habmonenme u obbacHerue

SABJICHHA aKyCTHYCCKOI'O



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

TOHA. AKYCTHYECKHI onpoc pesonaHca.
pEe30HaHC
I[OKJIaI[bI, AHanu3 OpUTHHAIIBHOTO
C006H_[eHI/I TCKCTAa, HOCBSIH_[éHHOl"O
YPOK-KOH(bepeHI_II/I}I 4 I/ICHOJ'IB3OBaH)I/I}O 3BYKa (I/I.]'II/I BI/I6HI/IOTeKa HOK
JIbTPa3BYKa) B TCXHUKEC
53 "YbpTpasByk u nH(Gpa3ByK 1 1 YIRTpAsBY https://m.edsoo.ru/ff0
(3X0J0Kausl, yabTpa3ByK B
B [IPUPO/JIC U TEXHUKE" MeJMLHEE U Ap.); b23ca
BBITIOJIHCHUC 33[[3HPII>1 10
TEKCTY (CMBICIIOBOE YTCHHE)
IToaroroBka k
KOHTPOJIbHOM paboTe 1o bubnuoreka [IOK
o4 TeMe "3aKOHbI COXPAHEHHUS. 1 https://m.edsoo.ru/ff0
MexaHn4ecKue KoacOaHust b25f0
1 BOJIHBI"
KonTtponpsHas pabora o K.p.
55 TeMe "3aKOHBI COXPAHEHHUS. 1 1
Mexaandeckue KoaeOaHust
1 BOJIHBI"
Paznen 3. DiieKTPOMarHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI (8 )
35 YcTHbIi Hoctpoenne paccyxaennii,  bruoanoreka IJOK
56 JICKTPOMATTTHTHOE FIOTIE. 1 ompoc obocroBEBaIOmX https://m.edso0.ru/ff0
DNIeKTPOMarHUTHBIE BOJTHBI p B3aHMOCBS3b :
3JIEKTPUYECKOr0 U ngbg
o o MArHUTHOT'O MOJIEH.
57 CaoiicTBa 1 YCTHbIN DKCNepUMEHTAIBHOE
JJIEKTPOMAarHUTHBIX BOJIH onpoc H3YUCHHMC CBOMCTB
DJICKTPOMArHuTHbBIX BOJH
VYpok-koH(epeHIHsI JHoxnmaaer, (B TOM uncie c nomombio
" MOOHIEHOTO TenehoHa).
Ixama pe(bepaTBI AHanu3 peHTreHOBCKHUX
3JIEKTPOMArHUTHBIX BOJIH CHUMKOB Y€JIOBEYECKOIO bubanorexa LIOK
58 1 1 Opranmsma. https://m.edsoo.ru/ff0

HUcnonb3oBanue
AJNIEKTPOMATrHUTHBIX BOJIH
JUISL COTOBOM CBS3H"

AHaJIu3 TeKCTOB,
ONHUCHIBAIOIITNX
MPOSIBJICHUSI
3JIEKTPOMAarHUTHOTO

b2fe6



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

Ypok-uccnenoBaHue
"N3y4yeHue CBOMCTB

H3JIy4YeHUs B IIPUPOJIC:
JKHBBIC OPTaHU3MBI,
H3IIy4YeHHUs] HeOCCHBIX Tel
(CMEBICTIOBOE YTEHHE).

bubnunorexa LIOK

59 3JIEKTPOMArHUTHBIX BOJIH C 1 PACHOSHABAIE M ANALHS https://m.edsoo.ru/ff0
[IOMOIIBI0 MOOUIBHOIO PA3TUYHBIX MPUMEHEHHH b2c6e
" DJICKTPOMArHuTHBIX BOJIH
Teneq)OHa B TCXHHKC.
Pemenue 3anau ¢
Cam.p.
PemeHHe 3aﬂaq Ha p HCIIOJIB30BaHUCM (bOpMyJ'I
60 OnpeaACIICHNUEC YaCTOThI U JUIsL CKOPOCTH
IU.IHHBI BHCKTpOMaFHHTHOﬁ DJICKTPOMArduTHBIX BOJIH,
JJIMHBI BOJIHBI 1 4aCTOThI
BOJIHBI cBera
V CTHBIH Pacro3HaBanue W aHaIN3
pa3IUYHbIX NPUMEHEHUN
OIIpoC 3JIEKTPOMAarHUTHBIX BOJIH
aﬂeKTpOMaFHI/ITHaH
B TCXHHKC.
Pemenue 3anau c Bubmorexa HOK
npupoa cera. CKOpocTh a
61 . HCIOMB30BAHHeM (pOPMYT https://m.edso0.ru/ff0
cBeTa. BoiaHOBEIE CBOMCTBA JUI5L CKOPOCTH b31d0
CBCTa 3JIEKTPOMAarHUTHBIX BOJIH, o
JUINHBI BOJIHBI 1 9YaCTOTHhI
cBeTa
Paznen 4. CeeroBble siBjeHus (15 u)
YcerHbIIT HabnromeHue oneIToB,
JIEMOHCTPHUPYIOIIHUX
OHPOC SIBJICHUC HpﬂMOHHHCﬁHOFO
VCTOYHMKH CBETA. pacrpoCTpaHeH s CBETa
N (BO3HHKHOBEHHE TCHH U Bubimoreka HOK
Hp?[MOJ'II/IHeI/IHoe MOJTy-TEHN), U UX
62 MHTEpIpeTALHs C https://m.edsoo.ru/ff0
paCHPOCTpaHeHI/Ie CBCTA. HCIIOJIB30BAHUEM ITOHATUA b3658
3armenus Comnnua u JIyHsl COBgTOBOFO ny4a.
'bSICHCHUC U
MOJACINPOBAHUC
COJIHEYHOI'O 1 JIYHHOI'O
3aTMEHHH.
3aKOH OTpa)KEHMsI CBETA. Cam.pab Hceneposanne
3aBHCHMOCTH yTJa Bubnuoteka ]_[OK
3ep1<ana. Pemenne 3ama4d Ha OTPaKCHUsI CBETOBOTO JIy4ya
63 https://m.edsoo.ru/ff0

MPUMEHEHUE 3aKOHa
OTpa)KE€HHUs CBETA

OT yTJIa TTaJeHus.
N3yuyeHue cBOICTB

H30 6pa)KeHI/I$I B IINIOCKOM

b38c4



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

3epkaie. Habmonenue u
00BSICHEHHE OIIBITOB 110
MTOJTYYCHUIO U300paKCHUI B
BOTHYTOM H BBIITYKJIOM
3epKajax.

V CTHBIHA Hao6mronenue u
onpoc 00BsAC-HCHHE OIBITOB 110 5
bubnuoreka IIOK
[penomiienue cBeTa. 3aKOH TIPSIOMIICIITIO CBETA Ha 1
64 TPaHuIE Pa3IUIHBIX CPEl, https://m.edsoo.ru/ff0
I_II)e'HOM‘HeHI/IsI CBCTa B TOM YHMCJIC OIIBITOB C b3aea
NOJIHBIM BHYTPCHHHUM
OTpa)keHUEM.
YcerHbrit HUccnenoBanue
[TosHOE BHYTpEHHEE ompoc 3ABHCHMOCTH yTJI1a
OpeioMIIEHHUs OT yria
OTpPa)KEHUE CBETA. TajICHHs CBETOBOTO JIya bubnnoreka [JOK
Ha TPaHULE KBO3OYX—
65 Hcnonb30Banme MOJIHOTO CTCKIJ)'IO». Y https://m.edsoo.ru/ff0
BHYTPEHHETO OTPAKEHHUS B PacnoznaBanue sBieHUH b3chce
OTpaXCHUA U
ONTUYECKUX CBETOBOJIAX P
OpEeIOMJICHUSA CBETaB
HOBCCI[HCBHOﬁ KHU3HU.
Ha6opaTopHasl pa60Ta N.p. Beinonnenue 1abopaTtopHoOi
"Mccre10BaHMe pabotel. Beigurars
I[ TUINIOTE3Y U JOKa3bIBATh €€
66 3aBUCHUMOCTH yTia
MIPEJIOMJIEHUSI CBETOBOT'O
Jy4a OT yrIJia MajJieHus Ha
rpanuile "Bo3ayx-cTexiao""
,D,OKnap,bl Anamm3 n
Ypok-koH(pepeHIus obBsicHeHHe
SIBJICHUA
"Hcnoan30BaHue MOJIHOIO OIITUYECKOTO
67 BHYTPEHHETO OTPAYKCHHS: Mupavia.
Pemenue 3amau c
CBCTOBO/JBI, HCIIOIb30BAHIEM 3aKOHOB
ONTHUKOBOJIOKOHHAS CBS3b" OTPAKEHHUSH TTPETOMIICHHST
CBCTa
68 JIunzel. OnTuyeckas cuia YcerHbii TlonyueHue H306paKeHH it bu6muoreka [JOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

C HOMOUIBI0 cobuparoreit

JIMH3bI orpoc . https://m.edsoo.ru/ff0
U pacce€uBarouicu JUH3.
b3f2c
. Cam.p. bubmmoreka [JOK
[TocTpoenue n3o0paxeHui
69 B THH3AX https://m.edsoo.ru/ff0
b444a
JlaboparopHas paboTa JLp. Onpezenenue oxycroro
"0 PACCTOAHMSA M ONTHYECKOH BuonuoTeka ]_[OK
70 MpCaACIICHUE q)OKyCHOFO CHJIBICOOMPAIOIIEH JIMH3HI. httDS' //m.edsoo.ru/ffo
aCCTOSIHHS U OIITHYSCKOM T :
P ! ) b4206
CHJIbI COOMPAIOIIECH JTUH3BI
ypOK'KOHQ)epeHHI/Iﬂ JOKJIaAbl Hoxnaz[m, COO6H1€HI/IH, EI/I6HI/IOTeKa HOK
o0cyXIeHUe
71 "OnTH4ecKue JTUH30BBIC Y https://m.edsoo.ru/ff0
npuoopsI" cOa7e
VYV CTHBIHR AHanus ycTpolcTBa U
NpUHIMNA JSHCTBUS
7183 KaK ONTHICCKAS OIIpoC HEKOTOPBIX ONITHYECKUX Bubnuoteka ]_[OK
72 npubopoR: (otoanmapara, https://m.edsoo.ru/ffQ
CUCTEMA 3peHI/Ie MHKPOCKOIIa, TEJICCKOIIa
) (MC — 6uonorus, b4684
aCTPOHOMUS).
JoKnaabl AHanus siBIeHui
Ypok-koHpepeHIus N —
73 "edexTsl 3penus. Kax NaTBHO30PKOCTH,
COXpaHHTI} 3p€HI/I€" HpPIHI.IPIHa,Z[eﬁCTBPIH O4YKOB
(MC — 6uomnorus)
Paznoxenue Gemoro ceeta YCTHBIN HaGmonenue 1o
Pa3JI0KECHUIO oenoro
B CIIeKTp. OMBITHI onpoc CBeTa B CIEKTD. bubnuoreka [IOK
74 HrroTona. Cnoxenne H6aGnIozteHHe u https://m.edsoo.ru/ff0
OOBACHCHHUEC OIIBITOB 110
CIIEKTPAJIBLHBIX LIBETOB. MOy TeHHIO GeNoro c0f4c
I[I/ICHCpCI/ISI cBeTa CBETAa NpPU CIIOKECHHUH
CBE€Ta pa3Hle IIBCTOB.
Ha6opaTopHa51 pa60Ta _]'[_p_ ITposenenue u oObsICHEHHE Buonuoreka IHOK
75 "OIIBITHI TI0 PA3II0KEHHIO OUPITOR TO BOCHPHATHIO https://m.edso0.ru/ff0

0eJoro cBeTa B CIEKTP U

OBE€Ta NpeAMETOB IIPU UX

cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

BOCTIPUSATHIO [IBETA
MPEIMETOB MPHU UX
HaOJIOJICHUY Yepe3
[IBETOBbIE QUIBTPHI"

YPpOoK-IIpaKTUKYM
"BosHOBBIE CBOIiCTBA

N.p

HaOIIOACHUH Yepe3
LBETOBbBIE (PUIIBTPHI
(IBETHBIE OUKH)

76 CBETa: TUCIIePCHs, 1
uHTephepeHIus U
nudpakmms"
Pazgen 5. Kpanroseie siBjaenus (17 u)
V CTHBIHR OOCyKIeHUE TEIH OIBITOB
Pesepdopna no
ompoc pbop
HCCIICIOBAHUIO aTOMOB,
BBLIIBUJKEHHE TUIIOTE3 O Bubauoreka LIOK
77 Ombiret Pesephopaa BOSMOPCHBIX PESyIIbTaTax https://m.edsoo.ru/ff0
HJ'IaHeTapHaH MOI[GJ'IB aroMa OITBITOB B 3aBUCHUMOCTHU OT - - -
MIPEIOJIaracMoro c12a8
CTPOEHHSI aTOMOB,
(hOpMyIUPOBAHUE BHIBOJIOB
U3 PE3yJILTATOB OIBITOB
YCTHbIN O6cyxenne
MPOTHUBOPEUHUIA
onpoc MJIaHETapHOU MOJIeIH
IToctrynater bopa. Moaens aroma .
78 U OCHOBaHHWil ayist
aroMa Eopa rurnore3sl bopa o
CTalMOHAPHBIX
OpOUTaXAJIEKTPOHOB.
yCTHBIf?I HaoOnronenne CIUIONIHBIX 1
Hcenyckanue u normnoueHue ompoc JIMHCHYATRIX CIICKTPOB bu6muoreka [JOK
W3y YEHHUS Pa3INYHBIX
79 cBeTa aToMoM. KBaHTHI. Y P https://m.edsoo.ru/ff0
BemiecTB. OObsICHEHHE
JInHenvaThie CIEKTPBI JIMHEHYATBIX CIIEKTPOB cl44c
U3JIy4YEHUs
80 YpoK-TIpakTUKyM 1 JLp. bubnuoteka [JOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c

"HaOutoieHne CieKTpoB

https://m.edsoo.ru/ff0
¢1550

ucmyckanus'"
.. YcTHBIN
PannoakTuBHOCTH 1 €€
81 ompoc
BH/IBI
VYcrHblit
82 Crpoenue aTOMHOTrO spa. orpoc
Hyxiionnas mozeins
YcrHblit
PanvoakTuBHBIC
83 ornpoc
npeBpaiienus. M30tomnsl
Pemenue 3amau o teme: Cam.p.
84 "PannoakTUBHEIE
npeBpaieHus"
YCTHbIN
85 [Tepuon momypacnana
onpoc
Jlokmnassl
VYpok-koHpepeHIus
86 "PamroakTUBHBIE
W3IIy4eHUS B IPUPOJIE,
MeIUINHE, TEXHUKE"
YcTHBIN
Snepuble peakuuu. 3aKOHBI
omnpoc
87 COXpaHEHUs 3apsiI0BOrO U

MaCCOBOTI'O YHUCEII

OO0cykaeHUEe BO3MOXKHBIX
THUIIOTE3 O MOJEIISAX
CTPOCHUS sapa.
Omnpenenenue cocrasa
siIep 1o 3aJaHHBIM
MacCOBBIM H 3apsI0BbIM
YHUCIIaM | I10 MOJIOKCHHIO
B IIEpUOAUYECKON
cucreme anemenTos (MC
— XHAMHUS).

Ananus U3MCHCHMUA
cocTraBa saapa u €ro
TIOJIOKCHUSL B

NEpUOUYECKOH  cUCTeMe
IpH  a-pajiHOaKTUBHOCTH
(MC — xumwus).
Hccnenosanue Tpekos
a-YacCTHII IT0 TOTOBBIM
tdhoTorpadusim.
OGHapyxeHue 1
H3MEpeHHE

panuanuoHHoro ¢oHa c
ITOMOIIbIO TO3UMETPA,
OIICHKA €ro
MHTEHCHBHOCTH.

AHanu3 OMOJIOrHIEeCKUX

U3MEHEHUM,
MPOUCXOJISIIIUX 10T
JedCTBUEM
PaAMOaKTUBHBIX
mnydernit (MC —
omomnorus). Micnons3oBaHne
PaAMOaKTUBHBIX
HM3ITydeHUH B MEIUIINHE
(MC — 6uonorwus)

Penrenne 3amau ¢
HCHOJIL30BAHUEM 3aKOHOB
COXpaHEHUS MacCCOBBIX U
3apsIOBBIX YHCEN Ha
ompelieieHIe pe3yIbTaTOB
SIZICPHBIX PeaKIuii; aHalnu3

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c1672

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
cl8ac

bubmuoreka [IOK
https://m.edsoo.ru/ff0
clal4

bubmuoreka [IOK
https://m.edsoo.ru/ff0
clb4a

bubnmorexa LIOK
https://m.edsoo.ru/ff0
c2126

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c1ch8



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58

88

89

DHeprus CBSI3U aTOMHBIX
anep. CBsi3b Macchl U
SHEPrUuu

Penrenue 3amad mo reme
"Anepueie peakuun"

Y cTHERIN
omnpoc

Cam.p.

BO3MOKHOCTH HJIN
HEBO3MOXKHOCTHU SIIEPHOI
peaKIuu.

OLieHKa 3HEPrUH CBA3H

sIAep € MCIOJIb30BAaHUEM
dbopmyneI DiHIIITEIHA.

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cld7a

90

Peakuuu cunresa u
nenenus snep. crounuku
sHeprun CoJiHIA U 3BE3]T

YcTHBIN
ompoc

OO6cykIeHHE TTepPCIIeKTHB
HCITIOIb30BAHUS
YIPaBIISEMOTO

TEPMOSIZIEPHOTO CUHTE3A.

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
cl1e88

91

Ypok-koHpepeHIus

"SI nepHast SHEpreTUKa.
JleiicTBUS paalOaKTUBHBIX
W3JIyYCHHI Ha )KUBbBIE
OpraHu3mbI"

coobLeHns

Jlokazipl ¥ COOOIEHUs,
00CyXICHHS

92

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTPOMarHuTHOE
noJie. DIeKTPOMarHUTHBIE
BOJHBEI. KBaHTOBEIE
SIBJICHUS"

Pemenue 3agau

bubnmorexa LIOK
https://m.edsoo.ru/ff0
c223e

93

KonTponbHas pabora no
TeMe "DJIeKTPOMarHuTHOE
nose. DIEKTPOMarHUTHhIE
BOJIHBI. KBaHTOBBIE
ABJICHUS"

K.p.

94

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopubie pabOTHI 1O
Kypcy "B3aumoneiictue

JLp

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c245a



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

"

TCI

[ToBTOpEHME, 000OIICHHE.
Pewenne pacyeTHbIX U

bu6nmmoreka [IOK

95 KaueCTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0

TeMe "TemnoBbie c2572

npoiecch”

[ToBTOpEeHME, 000OIICHHE.

Pemienue pacueTHbIX U bubnmnoreka HOK
96 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0

teme "KIIJ] TeruioBsix c2a22

nBurareiein”

[ToBTOpEHHE, 000OIICHHE.

Pemienue pacyeTHbIX U bubnnorexa [JOK
97 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0

teme "KIIJ] c2b30

ANEKTPOYCTAaHOBOK"

[ToBTOpenue, o6o0IIEHHE. bubmuoreka [IOK
98 JlaboparopHbie pabOTHI 11O https://m.edsoo.ru/ff0

Kypcy "CBeToBble sIBIEHUS" €2c52

[ToBTOpenue, o6o0IIEHHE.

Pabota ¢ Tekctamu 1o Teme bubmorexa HOK
99 https://m.edsoo.ru/ff0

"3aKOHBI COXpaHEHUs B

. c2dba

MEXaHUKe

[ToBTOpenue, o6oOIIeHNE. bubmuorexa [IOK
100 Pabota ¢ TekcTaMu 1o Teme https://m.edso0.ru/ff0

"Konebanus u BoJIHBI" c2e82

[ToBTOpeHme, 0600IICHNE. bubnunorexa LIOK
101 Pabota ¢ TekcTaMu 1o Teme https://m.edsoo.ru/ff0

"CBeToBbI€ ABiIcHUA"

c3044



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0IICHNE.
Pabota ¢ TekcTamu 1o Teme

102 | 1
KBaHTOBas u simepHas
¢duzuka"
OBIIEE KOJIMYECTBO YACOB 102 97

[10 ITIPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O0mecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axinoneproe obmecTBo «31aTenbcTBO
«IIpocsemienne»

» ®usuka, 8 kinacc/ [epoimkun A.B., O01iecTBO ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO «[IPODA»; AkunonepHoe obmectso «M3narenbcTBo
«IIpocsemenue»

» ®usuka, 9 knacc/ [eppimkun A.B., I'ytHuk E.M., O61mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

-Tectol o pusuke. K yueobnuky A.B. Ilepoimkuna "®uszuka. 8 kimacc" A.B.
Yeborapepa M3narensctBo "Dk3amen" Mocksa 2019

-Tectol o pusuke. K yueonuky A.B. [leprimkuna "®usnka. 7 kinacc" A.B.
YeboTapesa UznarenscTBo "Dk3amen" Mocksa 2018
- Coopuuk 3aaau no pusuke. 7-9 kinacc. B.W. Jlykamuk, E.B. IBanoBa
[Tocobue st yuamuxcst 0011eo0pa3oBaTeIbHBIX YUPEKICHUN. - M.:

ITpoceemnienue, 2011

METOINYECKHUE MATEPHUAJIBI JJIA YYUTEJIA



- Metonuueckoe nocodue k yueOHuky A.B. [lepoimkun "®usuka 7 kimacc"
H.B ®unanosuu. Beprukans. M3natenscteo OO0 "Ipoda" 2015

- Metonnyeckoe nmocobue k yueonuky A.B. Ileporukun "®usuka 8 kmacc"
H.B ®unanosuy. Beprukans. M3gatensctBo OO0 "Ipoda" 2015

- Metonnyeckoe nocobue k yueouuky A.B. Ileppimkuna, E.M. I'yTHIK
"®usuka 9 knacc" E.M. I'ytauk, O.A. Uepaukoa. Beptukans. M3naTenscTBo

00O "Ipoda" 2016

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

- Poccuiickas anextponnas mkona https://resh.edu.ru/

- Enunbrii katanor oopasoBatenbHbix yeyr https://infourok.ru/

- JInYHbIC TEeMAaTHYECKHUE MPE3CHTALIUH

- Buptyanbsubie mabopaTopHbie pabOThI TTO PUBUKE



