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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copepkanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (HOpPMUpPOBAHKE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYarolmuXcsi M OpPraHu3alyi0 H3y4YeHHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeit MporpaMMbl IO y4eOHOMY MIPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIQJ] B €CTECTBCHHOHAYYHYI0 KapTUHY MHDA,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

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

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii @expepanuu, peanu3yromUx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.



Hean usyyenus pusuku:

e TMpHOOpEeTEeHHE HHTEpeca U CTPEeMJICHHS OOydYaloluXcs K HaydYHOMY
W3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTra H3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue npencTaBICHUNA O poNM (PUMKHU IJIsL PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oyaymien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

JlocTmxeHue 3TUX Iiesied MporpaMMbl IO (U3UKE Ha YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TpHOOpEeTEeHWE 3HAHWH O JUCKPETHOM CTPOCHHWU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e TMpuOOpEeTEeHNE YMEHUM OMHUCHIBATH U OOBACHATH (PUIUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHMIA

e OCBOCHHE METOJOB pEHICHUA TMPOCTEUIIUX pacy€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKMX U TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUU HAOJIIOAATH MPUPOHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHI ¢ MHPpOpMALUEH (PUINIECKOTO COIEpKAHUS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHNE NHPOPMAINH;

e 3HAKOMCTBO cO chepamu NMpodecCUOHATBHON NEATEIBHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YpOBEHH) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeI0).

[Ipennaraemspiii B mporpaMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, YUUTEIb JeacT BEIOOP POBEICHHUS
Ja00opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH



oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax

OCHOBHOTI'O TOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK€.

Yuer paboueil mporpaMMmbl BOCIIUTAHUS TPHU U3y4eHUU ydeOHOro npeamera «Duzukay
peanu3yercs yepes:
- MAaKCHMAaJIbHO€ HCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH CoOJlep:KaHUs y4eOHOro
npenmera «®Dusnukay a1 GOPMUPOBAHHS Yy OOYYAIONIUXCS POCCHUUCKHUX TPaTUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LIEHHOCTEH, POCCUUCKOrO HCTOPUYECKOIO
CO3HAHHUSI Ha OCHOBE HMCTOPHYECKOTO IMPOCBEIIEHUS; MOAO0P COOTBETCTBYIOIIETO COACPIKAHUS
YPOKOB, 33JJaHHi{, BCIIOMOTaTeJIbHBIX MaTepUAIOB, IPOOJIIEMHBIX CUTYalUH 17151 00CYKICHHIA;
- BBIOOp METO/IOB, METOJMK, TEXHOJIOTHMH, OKAa3bIBAIOIINX BOCIUTATEIBHOE BO3JCHCTBHE Ha
JUYHOCTh B COOTBETCTBUU C BOCIUTATEIbHBIM HJI€AJIOM, LIEJIBIO M 3aJadyaMy BOCIUTAHUS,
LEJIEBBIMU OPUEHTHUPAMHU PE3YJIbTATOB BOCIHUTAHMS; PEATU3ALMNI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOI NesTeIbHOCTH;
- TPUBJICUYCHHE BHUMAHHS OOYYAIOIIMXCS K IEHHOCTHOMY AacCMeKTy H3Yy4aeMbIX Ha ypOKax
UH(GOPMATUKU, SBICHUA M COOBITHH, MHUIMHPOBAHHE OOCYKIEHUI, BBICKA3bIBAHUI CBOETO
MHEHHUSI, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOIIEHUS K H3y4aeMbIM COOBITHSIM, SIBJICHUSM,
IuLam;
- IpYMEHEHUE UHTEPAKTUBHBIX (OPM yUeOHOUM pabOThl — MHTEIUIEKTYaIbHbIX, CTUMYIHPYIOIIHX
MO3HABATEJIbHYI0 MOTHUBAIMIO, WIPOBBIX METOJUK, JAUCKYCCHH, JAlOIIMX BO3MOXKHOCTH
MPUOOPECTH OMBIT BEJEHUS KOHCTPYKTUBHOIO TUAJIOTa; TPYIIOBOM palbOTHI, KOTOpas y4YuT
CTPOUTHh OTHOIICHHUS M JEHCTBOBATH B KOMAaH/E, CIOCOOCTBYET pPa3BUTHIO KPUTHUUYECKOTO
MBIILICHUS;
- moOyxaeHne OoOydJarommxcsi COONMI0JaTh HOPMBI IOBEIEHHs, IpaBHja OOIIEHUS CO

CBEpCTHUKAMH W  TEJarorudyecKUMH  pabOTHUKaMM,  COOTBETCTBYIOUIME  YKJIamIy
001e00pa3oBaTeIbHOIl  OpraHU3alny, YCTAaHOBICHHE M HOIJEPKKY H00poKesIaTeIbHON
aTMocdepsl;

- OpraHM3alll0 HAaCTaBHUYECTBA MOTHUBHUPOBAHHBIX M JPYAMPOBAHHBIX OOYHYAIOLIMXCS Haj
HEYCHEBAIOIMMHU  OJHOKIACCHUKAMH, B TOM 4YHCIE€ C OCOObBIMH 00pa30BaTeIbHBIMU
NOTPEOHOCTSAMH, JAIOLIET0 OOYYaIOUIMMCS COLUAIbHO 3HAYUMBIA ONBIT COTPYJHHYECTBA U
B3alMHOI TIOMOIIIY;

- UHULUUMUPOBAHUWE M MOAJEPKKY HCCIEAOBATEIbCKOM  JEATENBHOCTH  00ydYaroImmxcs,
IUIAHUPOBAHUE U BBINOJIHEHUE WHAWBHUAYAJIbHBIX WU TPYNIOBBIX IPOEKTOB BOCIMTATEIBHOU
HaIpPaBJIEHHOCTH.



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.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SIBJICHHUN C TOMOIIBIO MOJIEIIEH.

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. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IPUOOpa.

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 MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactul BemectBa. CBfA3b CKOPOCTM JABWKEHHMS YAaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3anMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. 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. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
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 WHEpUuU. B3aumojnelicTBue Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE 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 B3aUMOJECHCTBUIO TEI.
6. CIl0)eHue CUJI, HallPaBJIEHHBIX 110 OJHOM MPSIMOM.
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.
Omnpenenenue MWIOTHOCTH 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.

Paszgea 4. /laBiieHue TBEPABIX TeJI, 5KUAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIyOWHBI. [ mapocraTuyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

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 YacTu
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. HccnepoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPY>KEHHOM 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, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTpYyKEHHOW 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 TIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3omotoe mpaBmwioy MexaHuku. Kosdduument monesHoro neicTBus (manee —
KIIJT) mpocThix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
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 NPU PABHOMEPHOM JABM)KEHHUHU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
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 TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHnsisi 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Buner TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlnaBrneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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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 coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. 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.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JayXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TENI0OEMKOCTH 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
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3NEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMMOAENCTBHE  ITOCTOSHHBIX ~ MAarHWUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOmpoOTHUBIICHUHN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB 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 sIBACHUS 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 JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JUHBI, IUIOWAAU MONEPEYHOTrO
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, HIYIIETO 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 JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpertuii 3akon HeroTroHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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 U YCKOPCHHOM JBIKECHUU
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.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia 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 IIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH 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 IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH 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 KoJ1e0aHus M BOJIHBI.

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

3aryxatomue  koneOanus.  BwiHyxzaeHHsie — konebaHus.  Pe3zoHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
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.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

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

3. HccnepoBanue 3aBUCUMOCTH MEpHOJia KOJIeOaHUM MOJIBEIICHHOTO 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. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHUTHBIX 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€ IBJICHHUS.

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
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnrTuueckas cuctema. BiIM30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

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

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

L 0 N ok wN R

3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTH yIJia MPCIOMJICHUA CBCTOBOI'O JIyda OT YyTJId
MNaacHuA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB MPHU WX HAOMIOACHUM dYepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sanep. CBs3p Macchl M dHEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3IYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3In4HbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEeKOB: MU3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3UKH, a TAKXKe JJIS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn TaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJNyYCHHbIE 3HAHUWS, pemaTh 3a7add, B TOM YHCIIE
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYalOIIMECs BBIMONHSAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dusznyecKre SIBICHUS B OKPY KAIOIIEH MPUPOIC U MTOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICTOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTHA, HAIPUMEp, TPAKTUIECKOTO UCIIOIB30BaHUS PA3TMIHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
HHEPTUHU.

Kaxxnmass u3 TeM MaHHOTO MOJYJIS BKIIFOYAET SKCIEPUMEHTAIBHOE MCCIICOBAHUE
00o0061m1aro1Iero xapakrepa. Monaynb 3aBepIIaeTCs MPOBEJICHUEM
JIMarHOCTUYECKOM M  OLEHOYHOM paboThl 3a KypC OCHOBHOTO OOIIEro
oOpa3oBaHUs.



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

1) maTprMoTMYECKOr0 BOCTIMTAHUSA:

— IPOSIBIICHHE WHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
(bu3ruecKol HayKu;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIE€HUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKHX MpoOJieM, CBS3aHHBIX C TPAKTUYECKUM MPHUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKW KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEUILEH COCTABISAIOLIEH
KYJBTYPBIL;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPEca K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTH TNpaBUJ O€30MacHOro TOBEIEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAlTHUX YCIIOBHUSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHHM, MPU3HAHUE CBOETO TIpaBa Ha
OImMMUOKY ¥ TAKOTO K€ MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHMS



— AKTUBHOE ydYacTH€ B pEIICHUWU MPaKTHYECKUX 3ajlad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COITMAJILHOM HAIpaBJICHHOCTH, TPEOYIOMKMX B TOM 4YHCIC U (DU3NYECKHUX
3HaHWM;

— HUHTEPEC K MPaAKTHUECKOMY M3YUYEHHUIO Tpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMsl Ha NpUMEHEHUE (PU3MYECKUX 3HAHUU JUIsl pELICHMs 3ajad B
o0JIacTH OKpy>Kalollel Ccpeabl, IUIAHUPOBAHUS TMOCTYNKOB U OILIEHKA UX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HAHHE TJI00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM U MyTel ux
pelIeHus;

8) amanTanum K U3MEHSIOIIMMCS YCJOBHUSAAM COLUMAJIBLHOW U NPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUHU TP BBIMOJHEHUH HCCICIOBAHUM U
POCKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIICHUWE YPOBHSA CBOE€M KOMIIETEHTHOCTH Yepe3 MNPaKTUYECKYIO
JIeSITCIILHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBAThH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH
busuKy;

— IJJAHUPOBAHHME CBOCTO Pa3BUTUSA B IPHOOPETCHUH HOBBIX (PU3HUCCKUX
3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AUMOCBSI3U MIPUPOIbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OIIGHKa CBOMX JICMCTBUH C Yy4€TOM BIMSHHMS Ha OKPY’KAIOIUIYIO Cpenay,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbpTaTe ocBOeHUsI TporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOIO

oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4YeOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YUCOHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS TS
0000IIIEHNS U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJIAITh TTPUYUHHO-CJICICTBEHHBIE CBA3U TMPU H3YYCHHH (PUINUECKUX
SIBJICHMM U MPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U MUHJIYKTUBHBIX YMO3AKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/aui (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIIEHUs, BbIOOp Haubosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY IIIaHY OITBIT, HECTOXKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBaTh HA TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(POPMAIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MJIH SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3JIUYHbIE METO/bI, NHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANbHYIO (OpMy mMpeAcTaBlICHUs
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMamHu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 MX KOMOMHAIIMSIMHU.

KoMMyHUKATHBHbBIE YHHBePCATbHbIE YUeOHbI€ el CTBHS
Oobwenue:

B XO7Ie OOCYXKIeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/Jadyd W TOJJCpIKaHHE
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXICHUS C CYXACHUSIMH JIPYTUX YYaCTHHUKOB
Jaiora, OOHApYKUBATh PA3IUINE U CXOACTBO MO3UIIHIA;

BBIp@XaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIISATh PE3YIbTAThl BEITIOJTHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

CosemecmHas desimenbHOCMb (COMPYOHUYUECMB0):

NMOHMMAaTh W WCTOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHANBUAYAIbHONH pabOThl MPHU pPEIICHUH KOHKPETHOW (PU3NIECKOU
po0IeMBl;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JICHCTBHSI
no e€ JOCTIKEHHIO: paclpeleisiTh PO, OOCYXKIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpaBICHUI0O W KOOPAWHHUPYS CBOM JCUCTBUS C JPYTUMHU
YJICHAMH KOMaH/IbI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIUX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAAX IPHUHATHA  PEIICHUM
(MHIMBUAYaJbHOE, NMPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyImIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIN
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh IIPEIaracMble BApUAHTHI PEILECHU;
MPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAlluU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIMBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(GuU3MUEeCKOro UCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCSA CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa €U U YCIOBUSIM;
IMOUMOHAIbHBIN UHTEJJIEKT:

CTaBUThH €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOTo;
IIpunsitue cedst m APpyrux:

MPU3HABATh CBOE MPABO HA OMMOKY MPHU PEIIeHUH (U3NIECKUX 3a/1a4 UITH
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KkJacce rnpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YYaIOIUXCsl YMEHU

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI — OTpaXkaTh
c(OpPMHPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U XUMHYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEINb, TUIIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUSI BemlecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ynpyras, — IUIacCTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEI0BOE JBHKCHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUs,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalllEHUsI, Tepeaaya AaBJiICHUA TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamud, atrMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SBJICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B KMBOM M HEXUBOU
NpUpoOJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOCc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOIAUTH MPAKTUYECKYIO 33/1a4y B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHus, AaBliecHHMe (TBEPAOro Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,



MOMEHT CWJbl, KO()()HUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KMHETHYECKas: M NOTECHIMAIbHAS SHEPrus), NpPU ONHCAHHHM IPaBUIBHO
TPAKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HaUYEHUs M EOUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIbI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBWJla CIOKEHUs Ccuil (BAOJIb OIHOM HpsiMOl), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiaTb pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBHS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(GU3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

NPOBOJUTH OMbBITHI O HAOMIONCHUIO (PU3NYECKHX SBJICHUN WIH
buznIecKux CBOIICTB TEJIL: dbopmyIMpoOBaThH MIPOBEPSIEMbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI



TPEHUsI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHHUS TEII, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITATKUBAIOMIEH CHIIBI OT 00bEMa
NOrpyXEHHON YacTU Tejla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO NOTPYXKEHO TEJIO, YCIOBUMN
IUIaBaHUs TeEJl, YCIOBUU pPaBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUsA, CcOOUpaTh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, Cienysl MPENJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOIUIl U TpadUKOB, AENaTh BBIBOJBI 0 pe3yibTaTaM
UCCJIEI0BAHNUS;

IPOBOANTH KOCBEHHBIC H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BELIECTBA JKUAKOCTU U TBEPAOrOo TejJa, CUJIA TPEHUSI CKOJIBXKEHUS,
NaBJICHUE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JEHCTByoIlas Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KO3(PPUUMEHT MOJE3HOr0 AEeUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJIHEHUH H3MEPEHHN COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

cOOJII0/1aTh MPaBUIIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy1oBaHUEM;

UMETh TPEJCTaBICHNE O PUHIIUTIAX JACUCTBUS MPUOOPOB U TEXHHUECKUX
YCTPOMCTB: BEChl, TEPMOMETpP, AUHAMOMETpP, COOOILIAIOLINECS COCY.bI,
O0apoMmeTp, pbluar, MOJABMXKHBIH W HEMOJABWKHBIM OJIOK, HAKJIOHHAs
IJIOCKOCTB;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUYECKHX SBJICHHN U HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  TMpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMS 3I0pOBbSA M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KAIOIIEH Cpejie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH



uHGOpMAIMIO, KOTOpas SIBISIETCS MNPOTHBOPEUYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOLIEHHSI O pe3yjbTaTax IPOEKTOB
WIM Y4YEOHBIX HCCIEIOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenirhb
00513aHHOCTH B TpYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJauaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JCUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0ydeHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:

WCIOJIB30BaTh MOHATHUA: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIA Tap, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JIBUTATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUDJICKTPUKU, TTIOCTOSIHHBIN AJIEKTPUYECKUIN TOK, MATHUTHOE TOJIE;
paznuyarh SBJICHUS (TEIJIOBOE pacUIMpeHHE M CKaTHhe, Terionepeaaya,
TETJIOBOE PABHOBECHE, CMAaUYMBAHUE, KAIMWJUISIPHBIE SIBJICHUS, UCITAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHUS, U3JIyYEHUE),
AIEKTPU3AIMUA TeJl, B3aUMOJICHCTBUE 3apA/IOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 OIMCAaHUIO HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalolleM MHpEe, B TOM uucie (U3UYECKHE SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B TPHUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHIa, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE



SBJIEHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, apeld MoyocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, PU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBJICHUU

ONKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3NYECKHUE SBIECHUS, UCIOJIb3YSI
¢uznyeckre BeIUMUMHBI (TEMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJIbHAas TEIIOEMKOCTh BEIECTBA, YyZACJIbHAsA TEIUIOTA
IUIABJICHUS, YJIElbHAsl TEIJIOTa IapooOpa3oBaHus, YJelbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHMU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YAEIbHOE  CONPOTHUBIIGHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKAa), NPH OINHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICH UCHOJIb3yEMbIX BEJIMYUH, 0003HAYEHUS M €AUHULBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO-KHHETHYECKOW TEOPUH
CTpPOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMHU TNoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsia, 3akoH OMa A ydacTka Lenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DHHEpPrMHd, IpPU HTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JTIOrHYecKux
1aroB ¢ Omnopod Ha 1-2 W3y4YEeHHBIX CBOWMCTBA (PUBMUECKHUX SIBICHHIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3yS 3aKOHBI H
dbopMyIibl, CBs3bIBaOlME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCJIOBUSl 3a/ladyd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ peuieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEHIMTh IPU IOMOIIH
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEIOBAHMS, BbIIEIATH



IpOBEPSIEMOE  TPEINOJIOKEHUE, OLICHUBATh MPABHIBHOCTh MOpPSIKA
MIPOBEJICHUS HCCIEA0BaHNUS, ACTaTh BBIBOIBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(u3NYECKUX CBOWCTB TeN (KANWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU H3IYUYCHHH OT I[BETa U3JIy4arolled (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJABI OT TEMIIEPATYpPbl KUIKOCTH U
wiomanu e€ TOBEPXHOCTH, DJJEKTpHU3alMs Tel U B3aUMOJAEHCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3alsl MarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBa 3JIEKTPOJABUIATENl TMOCTOSHHOTO TOKa): (OpPMYJIUpOBATh
IpOBEpsieMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OMbITa U (POPMYJIUPOBATH BHIBOBI;
BBITIOJHATh ~ MPSIMBIE  WM3MEPEHHUS  TEeMIIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HANPSDKEHUS C HCMOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOrPEUTHOCTH;
IPOBOJUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHWUKA OT €ro JUIMHBI, IUIOHMAAW MOIEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJAHUKA, CUIIBI TOKA,
UAYLUIEr0o 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUs Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIENOBAaTEIbHOTO U  NapajuIeIbHOTO  COSAMHEHUN
MPOBOJHMUKOB): TUIAHUPOBATh WCCIEOBaHUE, COOUpPATh YCTAaHOBKY H
BBITIOJHATh M3MEpPEHUs, Cilenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM HCCIEIOBaHMS;

NPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yIelbHas
TEIUIOEMKOCTh  BEIIIECTBA, COMPOTHBIECHUE TMPOBOJHMKA, paboTa W
MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIAaHHPOBATh W3MEPEHHS, COOMpPAThH
HKCIIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKIUH, U
BBIUMCIISTh 3HAUCHHE BEJINUMHBI,

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpONM Ha HUX OmNHUCcaHusi (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETp, CUETYHK JJICKTPUUECKON IHEPTHH, SIEKTPOOCBETHTEIHHBIC



puOOPHI, HATPEBATEIBHBIE AIEKTPOIPHUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MIPEIOXPAHUTEITH, DICKTPOMArHUT, JICKTPOABUTATENb IIOCTOSHHOTO TOKA),
WCIIOJIB3Ysl 3HAHHUS O CBOMCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIbHbBIC
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBINA
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPCHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX
Hemnen ¢ mociaeAoBaTeNbHbBIM U MapajuieIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;

e TMPUBOAUTH TpHUMEpPHl (HaXOAWTh HWHPOpPMAIMIO O  TIPUMEPaX)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYCCKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpalieHuu ¢ mpudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH Cpefie;

e OCYMIECTBIATh TOWUCK WHMOpMAIUU (DUIUICCKOTO COACPKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK W TyTEM CpaBHCHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCHATh  MHGOPMAIMIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;

e HCIIOJH30BATh MPHU BBIMOTHECHUH yYeOHBIX 3aJaHUN HAYIHO-TIOMYJIIPHYIO
JUTEPATYypy  (U3MYECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypcebl cetu HTepHEeT, BiiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
ColepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOM WITM HCCIIEIOBATEIHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COTPOBOXKIaTh BHICTYIUICHHE MPE3CHTAIINCH;

e TIPU BBHINIOJIHCHUH YYCOHBIX TPOCKTOB M WCCICIOBAHUN (DU3NICCKUX
MIPOIIECCOB paclpeAesisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIICAUTH 3a BBITIOJHEHUEM IJIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEILHOCTh TPYIIIHBI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0ydeHus B 9 kJacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e WCIOJB30BAaTh TMOHATHUS: CHUCTEMa OTCU€ra, MarepuajgbHas TOYKa,

TPaeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIKCHHS, JAehopmMarius



(ympyras, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJECOaHUus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHHs U TMOTJOLIEHUs, anb(da, 0eTa- u ramMmma-u3Iy4eHus,
W30TOIIbL, SIIEPHAS] SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBUJKEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHE
3BYKa, NPSAMOJIMHEMHOE pacIpOCTPAHECHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3sIoKEHUE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMM, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyUYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM IEPEBOJMTH IPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢usznyeckue BETUYMHBI (CpeHSSi W MTHOBEHHAs CKOPOCTh Tella IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJEHUs, BEC Tejla, HMMIYJbC Tella, HMIYJIbC CHJIBI,
MeXaHU4yeckas paboTa M MOIIHOCTb, NOTEHIUANbHAs HHEPrusl Tena,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS IHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA



TOHA, CKOPOCTh CBETA, MOKA3aTENb NPEJIOMIIEHUS CPEAbI), IPU OMUCAHUU
NPaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCHOIB3YEMBIX BEJIHUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (HOPMYJIH,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IPUHIUO CYNEPHIO3ULIHUA CWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHs MMIIYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBAa TE€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpOW Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (OmUpamoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOWPATh
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PAcUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS OMNHCAHUE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsJIKa
IIPOBEICHUSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nUecKkux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXPaHEHHUsl PHEPrHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPYKHUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTHb OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PacCpOCTPAHCHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsl MpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa



o0Opy/nOBaHUs, ONHUCBHIBATb XOJ OMNbITA U €ro  pe3yJbTaThl,
(GbopMyIHUpPOBATH BHIBOIHI,

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSMBIX W3MEPEHHM, OTPEICIIsis
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHBl ((POKycHOE paccTosHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpaA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONIb30BaHUEM TIPSMBIX HM3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHHUsl CBETa OT yrIia MaJeHUs W yria MpeIoMJICHHs OT yriia
NaJicHus): IUIAaHUPOBATh HCCIENOBAaHUE, CaMOCTOSTENIBHO CcoOWpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl  IOJIYYEHHON  3aBUCHMOCTH
bu3MYecKuX BETUYMH B BUJEC TaONHIl U T'PpapUKOB, JI€JIaTh BBHIBOJIBI IO
pe3yybTaTaM UCCIeIOBaHNUS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPECHHS (U3MUCCKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tela TpH pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeld JIMH3bI, PaJAHOAKTUBHBIA  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTh
3HAUEHUE BEJIMYMHBI U aHAIM3UPOBATH MOJIyYCHHBIC PE3YIIbTaThl C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH P padoTe ¢ 1a00paTOpHbIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CIIHIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS WU YCKOPECHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETpP, Kamepa BuiabCoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBICHUH MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;



e HCIOJB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ad, ONTHYECKHUE CXEMBI MIJis
HOCTPOCHHS N300pakeHUH B IUIOCKOM 3€pKajie U coOMparolei JInH3e;

e TPUBOAUTH MpUMEpHl  (HAaXOIUTh HWHPOPMALKIO O  IPHUMEpax)
NPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 obecrieyeHus: 0€30MacHOCTU MPHU OOpaIlleHUU C MpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKpY’KaIolIeH cpee;

e OCYWIECTBJIATh TIOMCK HMHPOpPMALUU (PUIUYECKOTO COACPKAHUS B
HuTepHeTre, caMOCTOATEIRHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEJENICHUsI JOCTOBEPHOCTH MOTYYSHHON MH(POpPMAIN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

e HCIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJIPHYIO
JUTEepaTypy (QHU3MYECKOTO COACpXKaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCHMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
MyOJIMYHO TPECTABIATH PE3yIbTaThl IPOSKTHOM WM MCCIEI0BATENbCKON
JESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSATUMHBIN amnmapar Hu3y4yaeMoro pasjena (U3MKH U COINPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHUKOB.

YUYET PABOUYEHN MIPOI'PAMMbBI BOCIIUTAHUS

VYyer pabGodeil mporpamMmbl BOCHHUTAHHUS TPH HU3YYEHUH TpeameTa « Du3nkay
peanusyercs yepes:

- MaKCHMaJIbHOE WCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COJEPIKaHUS
yueOHoro npenamera «Pusnkay st GOPMUPOBAHUSA y O0YUAIOIIUXCS POCCUHUCKHIX
TPAJAMIIMOHHBIX  JTyXOBHO-HPAaBCTBEHHBIX M  COIMOKYJBTYPHBIX I[E€HHOCTEH,
POCCHIICKOTO UCTOPUIECKOTO CO3HAHUS Ha OCHOBE UCTOPUYECKOTO MIPOCBEIIICHNUS,

- MOJ00p COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3aJIaHUM, BCTIOMOTATEIbHBIX
MaTepuaioB, MPOOJIEMHBIX CUTYaIIUN JIJIs1 00CYKICHUIM;

- BBIOOP METOJOB, METOJMK, TEXHOJOTHH, OKA3bIBAIOIINX BOCIHTATEIBHOE
BO3JICMCTBUE HA JIMYHOCTh B COOTBETCTBMHU C BOCIIUTATEIILHBIM MJI€AJIOM, 1I€JIbI0 U



3ajadaMn BOCIIMTaHHWA, ML[CJICBbBIMHM OpPUCHTHPAMM PE3YJIbTATOB BOCIIHMTAHUA;
pealIn3alnio MIPUOPUTETA BOCIINTAHUA B yqe6H0171 JACATCIBHOCTH,

- IIPUBJICYEHNE BHUMaHUs OOy4YaroIMXCsl K IEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha
ypOKax, sIBIEHUN M COOBITHIA, WHUIMUPOBAHHE OOCYXIEHUH, BBICKa3bIBAHUN
CBOEr0 MHEHHMS, BBIPAOOTKH CBOETr0 JMUYHOCTHOIO OTHOLICHHS K HW3y4aeMbIM
COOBITUSAM, SIBJICHUSM, JIUIaM;

- NMpPUMEHEHHE HWHTEPAKTUBHBIX (PopM yueOHON pabOThl — WHTEIUIEKTYalIbHBIX,
CTUMYJIMPYIOIIMX TO3HABATENbHYI0 MOTHBALMIO, UTPOBBIX METOAMK, JUCKYCCHUH,
JAIOIIUX BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO JMAjOra;
IpyHIoBoi paboThl, KOTOpPask yUUT CTPOUTH OTHOLLIEHUS U IEHCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO MBIIIUICHHUS,;

- MoOyX/1eHrne o0ydJaroluxcsi CO0II01aTh HOPMBI MTOBEIACHHUSI, ITpaBUiIa OOLLIEHUS
CO CBEpCTHUKAMHU M MENaroru4eCKUMH pabOTHHKaMH, COOTBETCTBYIOLIUE YKJIaay
o0mieoOpa3oBaTelbHOM  OpPraHu3allid,  YCTaHOBJIEHHE U TOJACPKKY
no0poskenaTenbHO atMocheps;

- OpraHu3alil0 HACTAaBHUYECTBA MOTHBUPOBAHHBIX U  IPYJIUPOBAHHBIX
oOy4Jaronuxcs Hajl HEyCIEBAIOIIMMH OJJHOKJIACCHUKAMHU, B TOM YHUCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTSIMH, JAIOMIETO  OOYyYaromMUMCSl  COIMATIbHO
3HAYMMBIH OTBIT COTPYAHUYECTBA U B3AaUMHOM TTOMOIITH;

- HHHUIIUHUPOBAHHC 141 IMOOACPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU
O6yanOH_[I/IXCH, IIaHUPOBAHUEC W BBIIIOJHCHHUC HWHAWBUAYAJIBHBIX W TI'PYHITIOBLIX
IIPOCKTOB BOCHHUTATEIbHOMN HaIIPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2 0 0
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 1
CTpoeiie BeleCTsa 0 0 https://m.eds00.ru/7f416194
JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII bubnmnoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3 0 0
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 0 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 12 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 4 0 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 3 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazneny 23
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexartieckas SHeprus 4 . https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 0 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 0 2
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1 0
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 15



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 10 0 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 0 3
SanvoAeHcTBIe TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKCOHBL COXpanei https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 0 3
CXAHMHECKHE KOTICOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 0 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 0 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 5 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> (CTpoeHiie ATOMHOTO 1pa > https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 2
>3 FICPHBIC PEaititii 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 12 9 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Hroro no pazneny 12
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydeHusi o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
®uznka — HayKa 0 NpUpoJIe.
1 y pupoa 1 0 0
SBnenus npupobl
2 Ou3nyecKue sIBICHUS 1 0 0
dusnyuecKkue BeTUYUHBI U UX
3 1 0 0
U3MEpPEHUE
VYpok-uccnenopanue "M3mepenue
TeMIIepaTypbl IPU MOMOLIA
4 paTypsl Ip 1] 1 0 1

AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl”
MeTo bl Hay4YHOTO TTO3HAHHUS.

5 Onucanue GpU3MUECKUX SBICHUH C 1 0 0
IIOMOIIBIO MOJIETEH

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

Ypok-uccnenosanue "IIpoBepka
TUIOTE3bI: JaTbHOCTh MONETA IapUKa,

6 1 0 1
MyIIEHHOTO TOPU30HTAIIBHO, TEM
Oosblie, yeM OoJblIe BHICOTA ITycKa"
Crpoenue BemecTBa. OMbITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE 1 0 0 bubmmorexa LOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubnuorexa IHOK
8 JIBMOKEHHE YacTHI] BEICCTBA 1 0 0 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «ONbITHI 11O

9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUS BEIIECTBA
B3anmocBs3b MEX 1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX ¥ UX aTOMHO-- bubmuorexa [JOK
MOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEpPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBIKECHUC
bubmuorexa [JOK
13 CKopocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu ¥ BpeMeHM IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHueprius. 3akoH HHEPITUH.
15 BSaI/II)MOHeﬁCTBHe TerKaK MpUYMHA bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa Teja o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
MJIOTHOCTH TBEPJIOTO TEIIa»
18 Pemenne 3amay mo reme "[lmoTHOCTH bubmuorexa [JOK
BemiecTra https://m.edsoo.ru/ff0al123c
19 Cuna xak XxapakTepuCTHKa

B3aHMMOJECHCTBHUS TEIl. Cuna



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

JlaGopaTtopHas paborta «3yueHue
3aBUCHMOCTH PACTSKCHHS

20
(medopmanun) NpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SAsnenune Tarorenus. Cuna TSHKECTH
CBsi3b MEX]Ty CUIION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemienue bubmmorexa LIOK
e ' | https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cua TSKeCTH
93 Cuiia TsSHKECTH Ha APYTHX IJIaHeTaxX. bubnnoreka [JOK
®u3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Nsmepenne cuit. JluHamomeT
p A p https://m.edsoo.ru/ff0al8cc
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX
25 10 OJTHOM IPSIMOI bubmorexa HOK
L P ' https://m.edsoo.ru/ff0a1778
PaBHOpelicTBYIOIIASA CHIT
26 Pemenue 3anau mo teme bu6mmorexa [IOK
"PaBHopeiicTByromas cuin" https://m.edsoo.ru/ff0ala70
97 TpeHue CKOIbKEHNS U TPEHUE MTOKOSI. bubnnorexka [JOK
Tpenue B IpUpoOaE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue
3aBUCHMOCTH CHUTBI TPEHHS
28 CKOJIbXKCHUS OT CHJIBI IaBJICHUS H
XapaKTepa COMPUKACAFOITUXCSI
IMOBEPXHOCTEMN
Pemenue 3aga4d mo remam: «Bec
bu6nmoreka [JOK
29 tenay, «[padpuyueckoe n3o0pakeHue

cuy, «Cunely, «PaBHOACHCTBYOIIIAS

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CHUID»

Kontponbnas padota Nel mo temam:
«Mexannueckoe qBUKeHue», «Macca,

30 IJIOTHOCTBY, «Bec Temay,
«I"'paduueckoe n3o00pakeHue CHID»,
«Cub»
31 JHanenue. CriocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0alde0
39 Pemenue 3agau no reme "JlaBieHue bu6mmoreka [IOK
TBEpABIX TET" https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
33 IaBJIEHN Ta3a OT 00bEMa, bubmmorexa [TOK
https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhl
Ilepemaua maBieHUS TBEPABIMU
34 TGJIIZH\fI/I, )KEHKOCTﬂMI/I u Ir);IzaMI/I. 3akoH bubnnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans
35 JlaBiieHue B KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
36 Pemenue 3anau o teme «J/lapnenue B
YKUJKOCTH U Ta3e. 3akoH [Tackansa»
bu6mmorexa [IOK
37 Coobuiarommmecs cocyakt https://m.edsoo.ru/ff0a2970
38 I'uapaBnmueckuii mpece
39 Manowmertpsl. [lopmneBoit bubmuoreka [IOK
SKMJIKOCTHBIN HACOC https://m.edsoo.ru/ff0a3136
40 ATMocdepa 3eMu ¥ IPUYUHBI €€ bubnnorexka [JOK
CYLLECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
41 Bec Boznyxa. AtmocdepHoe gaBieHne bubnnorexka [JOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

H3mepenne atMoc(hepHOro JTaBJICHHS.

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

42 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
43 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
MOpst
44 bapometp-anepouns. Atmocdeproe bubnnoreka [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
45 Permrenue 3agau mo reme "
ATtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
46 MIOTPY>KEHHOE B HUX TEJIO. bubamorexa LOK
https://m.edsoo.ru/ff0a2826
ApxumenoBa cuiia
47 Pemenue 3agau no reme "Apxumeaona bubmuorexa [JOK
cuia" https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmorexa [IOK
JIEHCTBYIOILEH HA TEJIO, ITIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTBY»
JlaGopatopHast paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bu6mmorexa [IOK
>0 llnapatiite Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa win

KOHCTPYUPOBAHUC JIOAKU U



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

ornpejiereHue e€ rpy30no LEMHOCTH"

52

53

54

55

Pemenue 3agau no remam: «IlnaBanue
cya0B. Bo3ayxoniaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

KontponbHas padota Ne2 o reme
«JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
M Ta30B»

Mexanuueckasi pabota

MorHocTs. EquHUIBI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

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

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

56

57

VYpoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabEMe 1o JecTHuie"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

58

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota
«MccnenoBanue ycnoBHil paBHOBECHS
pbIyara»

0.5

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

59

60

61

IIpuMeHeHne yCIIOBHUl paBHOBECHS
pplyara kK 00Ky

Koaddutment monesnoro neicTpus
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/] nHaknoHHOM
IJIOCKOCTH

Pemenue 3amau mo teme "Pabora,

0.5

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

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

MottHocth, KIT/1"

https://m.edsoo.ru/ff0a4c48

62

63

MexaHnuecKkas SHeprusl.
Kunernueckas 1 noTeHMaabHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

64

65

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnepuMEHTaIbHOE ONPEICTICHUE
WU3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATIBLHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
IJI0OCKOCTH "

KonTponbnas pabota Ne3 mo teme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o teMe "MexaHnueckoe ABmkeHue"

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o teme "/laBneHnue TBEPABIX TeII,
JKUIKOCTEH U Ta3oB"

PesepBHrlIit ypok. PaGota ¢ Tekctamu

o teMme "Pabdora. MOILIHOCTS.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

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

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X OINBITHBIC 1 0 0 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1 0 0
Mopaenu TBEpIOTO, JKUAKOTO U bubnnoreka [JOK
3 . 1 0 0
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1 0 0
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1 0 0
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bubnuoreka [IOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe pacliupeHue u cxaThue 1 0 0
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATypPhI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1 0 0
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 0 0 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Bue! Termonepenaun 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIXKHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLATA
OKpY’Karolllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTtponbHast pabora Nel mo reme
"TemmoBble ABlIeHus. M3Menenne
arperaTHbIX COCTOSIHUI BemecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona 0 https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro 0 bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbIi 3apsa. CTpoeHue 0
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH 0 bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE 0 bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH 0 bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
. bubmuorexa [JOK
37 JIeWicTBUS SJIEKTPUIECKOTO TOKA 0 httos://m.edsoo.ru/f0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DIEeKTPUYECKHUI TOK B METAJLIaX, 0 bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE 0
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. 0 bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 ydacTka 0 bubnnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnegoBarenbHOE U MapaieTbHOE 0
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsoKeHHBIE TEIA U X bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUNA TOK"
KonTponbhas padora Ne2 mo teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG Tea I/IpI/IX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aHUMOIEHCTBHE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnonp3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apanest. 3akoH
ANEKTPOMAarHUTHOM MHIYKIIUH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON dSHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHvuTHBIC sSIBICHUS"

KonrtponbHas padora Ne3 o reme
"DeKTpUYeCKuEe U MarHUTHBIC
SIBJICHUS "

PesepBHelit ypok. Pabota ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6nmoreka [JOK



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

o teme "TemnoBsie gBiaeHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK
7 "1 i 1
6 1o Teme OCTUOHHH,I: e 0 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
PesepBHbIii ypok. Pabora ¢ TekcTamu
68 | " 1 0
1o TeMe "MarHuTHbIe SIBJICHUS
OBUIEE KOJIMYECTBO YACOB I10 68 15

I[TPOTPAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Koutpoabnble IIpakTuyeckue Aara tuppoBLIe
Bcero u3ydeHusi odpa3zoBaTe/ibHbIE
padoThI padoThI pecypeni

1 MexaHnnyeckoe JBUKEHHE. 1 0 0
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 0 0 bubnunoreka LIOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 0 0 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 0 0
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnmnoreka [HOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1 0 0
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHUS Teja Mpu 1 0 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

8 CBoboanoe nagenue ten. OnbIThl 1 0 0
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 0 0 bu6muoreka [JOK
oKkpykHocTu. [lepron u yacrora https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOoCTpeMUTETHHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E;I[ZH/I//I;T:;(::)(])_IrOu/I:f Daeca?
16 Pemenue 3ampau no reme «Cuna
YOPYTOCTH
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTHU MPYHKUHBD» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpetis https://m.edSO(])_.[ru/fanf738
19 Pemenne 3agau mo teme «Cuma bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
Kod(dUIIMEeHTa TPEHUS CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agad mo reMe "3aKoHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPCHHS
99 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HajacHus

Ypok-koHpepenius "J[BrkeHue Te

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ["anakTuku"
Pentenue 3amaud mo teme "Cuia
24 TSDKECTU U 3§KOH BCEMHUPHOTO bubmmorexa HOK
. P https://m.eds0o.ru/ff0af5f8
TATOTEHUS
o5 IlepBas kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MarepHaIbHON TOUKH bubmorexa HOK
P ’ https://m.edsoo.ru/ff0afe36
AOCOIOTHO TBEPIOE TEIIO.
97 PaBHOBecue TBEpIOTO TEIIA C
3aKpEIUIEHHOW OChIO BpAIlICHHMS.
MowmeHT cunbl. LleHTp TsxecTn
28 Pemenne 3ana4 mo Teme "MoMeHT bu6nmorexa LIOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHON paboTe
29 1o ?CMC ”MexaHI/IqSCKoe BI/Il:))I(eHI/Ie bubmorexa [JOK
. g ' https://m.edsoo.ru/ff0b0408
Bsaumonerictsue ten"
KoutponsHaasa padora Nel 1o reme
30 "MCXZ.HI/I‘IGCK(I;C BIDKEHHUE bubmorexa [OK
N A | ' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
Nmmyisc Tena. UMnyisce cuitel. 3aK0H
31 X ZH HUS UMIT J'sza Yupyroe u bubmorexa I[JOK
coXpate y o py https://m.edsoo.ru/ffOb07fa
HEYTNPYroe B3auMOICHCTBUE
39 Pemrenne 3ama4 mo teme "3akoH bu6nunorexa LIOK

COXpaHEHHUs uMITyJbca'

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Ypoxk-koudpepenuus "PeakTuBHoe

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/ffob0ag4
PabGota critbl TSOKECTH, CHITBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabdora «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAJIHOM MOBEPXHOCTH
37 CBs13b SHEpruu U paboTHI.
[TorenuuanbHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe
40 JlaGopatopHas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPAHEHMS DHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoE NTBMKEHHUE B €TO bubmmoteka IIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoueoaHusl. bubmuoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChl TPy3a»
45 [TpeBparienue sHepruu npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXAHUYECKUX KOJICOAHUAX

46

47

48

JlaGopaTtopHas padora «OnpeneneHue
4aCcTOTHI U TIEpHUOAa KoJeOaHui
NPY>KUHHOTO MasITHUKA)

JlaGopaTtopHnas padota «IIpoBepka
HE3aBHUCHUMOCTH TIEpHO/Ia KOJIeOaH it
rpy3a, MOJABEIIEHHOTO K HUTH, OT
MaccChl Ipy3a»

Mexanndeckue BoHbI. CBOMCTBA
MeXaHU4YeCKUX BOJIH. [IpomonpHbIC 1
MOTIEPEYHBIC BOJIHBI

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

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-kordpeperuus "MexaHudeckne
BOJIHBI B TBEPJIOM TeJIC.
CelicMuuyeckue BOJIHEI"

50

51

52

3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YabTpa3Byk u
uH(ppa3ByK B IpUPOJIE€ U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckne Kojie0aHusa U BOJIHEI"

KonTtponbHast padora Ne2 o reme
"3akoHbI cOXpaHeHus. MexaHnueckue

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KoJieOaHus U BOJHbBI"

:‘)J'ICKTpOMaI‘HI/ITHOC IIOJIC.

bu6nmoreka [IOK

56
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp3oBanue 21€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CBA3U"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIHI0 MOOMIIBHOTO TellehoHa
Pemenue 3a1ay Ha onpeeneHue
60 YacTOTHI U JJIUHBI 3JIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 Cko Or():TB cBeTa BOJIII{)OII:LIe CBOMCTBa bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneiinoe
62 aCTIpOCTpaHEHUE CBETa. 3aTMCHUS bubmorexa LOK
pacupoctp ' https://m.edso0.ru/ff0b3658
Connua n JlyHsl
3aKOH OTpa)KeHUsI cBeTa. 3epKaJa.
63 Pemenne 3ama4 Ha IpuMEHEHNUE bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenne cBeta. 3akoH bubmuorexa [IOK
MIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKECHHE
yip P but6mmoreka [IOK
65 cBera. Mcnonb30BaHKe MOJTHOTO

BHYTPCHHCT'O OTPAKCHUS B

https://m.edsoo.ru/ffOb3c5c
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OIITUYCCKUX CBECTOBOJax

JlaGopaTtopHas padota "HcciaenoBanue
3aBUCHMOCTH YTJIa IPEIIOMIICHUS

06 CBETOBOTI'O JIy4a OT YIJIa MaJCHHs Ha
rpaHuue "Bo3ayX-cTeKkiao""
Ypok-koupepenius "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS
CBsI3p"
bubnuoreka [{OK
68 Jlna3el. OnTUdeckas Cuiia JIMH3BI httos://m.eds0o.ru/ffOb3f2c
. bubnuoreka [{OK

69 [MocTpoenne n300pakeHM B TMH3aX httos://m.edsoo.ru/ffob44da
JlaboparopHas padota "Onpenenenue

70 Q)OKyEHorI; paCSTOHHI/ISI u OII)ITI/IHGCKofl bubmorexa [JOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIICH JTUH3HI"

7 Ypok-koHpepenus "OnTudeckue bubnnorexa [JOK
JUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
I'ma3 kak ontuyeckasi cuctema. BuGmorexa [[OK

2 Spettite. JIe ekl spenits 1 i https://m.edsoo.ru/ff0b4684
KOPPEKIIHS
Paznoxxenne 6eroro cBeTa B CIIEKTP.

73 Omnertel HetoTona. CroskeHue bubmuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas pabota "OMBITHI 11O

bu6nunorexa LIOK
74 pa3oKeHUIo OEsIoro CBeTa B CHEKTP U

BOCITPHUATHUIO IBETA MPECIAMETOB IIPU UX

https://m.edsoo.ru/ffOcOe2a
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HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTpH"

VYpok-npaktukyM "BoaHoBbIE

75 CBOICTBa cBeTa: AUCIEpCUs,
uHTephepeHys u audpaxus’”
76 OmneiTel Pe3epdopa u mranerapHas bubnmnoreka HOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
77 [Toctynatel bopa. Monens aroma bopa
Hcenyckanue v noriomeHme cBera
78 aroMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPHI
79 Ypok-npaktukym "Habmronenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
80 PagnoakTHBHOCTD U €€ BUIBI bubmmorexa LIOK
a s https://m.edsoo.ru/ff0c1672
81 Crpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJICITb https://m.edsoo.ru/ffOc18ac
82 PannoakTuBHBIE IpEBpaLICHUS. bubmmnoreka [HOK
H3otonsl. [lepuoa nomypacnanga https://m.edsoo.ru/ffOclal4
Pemenue 3agau no reme:
83 "PagnoakTHBHBIC TIPEBPAIICHUS bubmmorexa [IOK
A P p - ' https://m.edsoo.ru/ffOc1b4a
Ilepuon nonypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIE
84 1/131:;1 quns(Ib Bpn I/Ill onie MI:: WIIMHE bubmmorexa [IOK
y | PHPOAS, MEAMITE, https://m.edsoo.ru/ff0c2126
TEXHUKE
S nepHble peakiiu. 3aKOHBI
P P but6mmorekxa [IOK
85 COXPAaHEHHUs 3apsJ0BOI0 U MacCOBOTO

qUCCII

https://m.edsoo.ru/ff0c1c58
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86 DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b bubmmoreka [JOK
MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
Peakuuu cunTte3a u neneHus saep. bubnmnoreka HOK
87 N
Ucrounuku sneprun CosHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koubepenmus "AnepHas
88 sHepreTuka. JlencTus
pPaZvoOaKTUBHBIX U3ITyUYEHHUI HA KUBbIE
OpraHu3mbl"
[TonroroBka Kk KOHTPOJILHOU paboTe
89 1o TemMe "DJIEKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBIECHUS"
KonTponbhas pabota no Teme
90 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBBIC sBIEHUS"
[ToBTOpEeHnue, 06061IEeHNE.
91 JlaboparopHblie pabOTHI MO KypC brbmmorexa LTOK
| patop . P | ypey https://m.edsoo.ru/ff0c245a
BsaumoneiictBue Ten
[ToBTOpenue, 06o6meHue. Pemenue
bubmmoteka IIOK
92 pacyYeTHBIX U KaYE€CTBEHHBIX 3a7a4 110
" . " https://m.edsoo.ru/ff0c245a
teme "B3aumoperncTBue Ten
[ToBTOopenue, o6o0mmenue. Permenne
93 ACYETHBIX Y KAYeCTBEHHBIX 33]1a4 110 bubmmorexa [IOK
P " " https://m.edso0.ru/ff0c2572
teme "TemnoBsie Mpouecchl
[ToBTropenue, 06001eHue. Perenne
bu6nunorexa LIOK
94 pacueTHBIX M KaYeCTBEHHBIX 3314 110

teme "KIIJ] TermioBeIxX gBUTaTeaci"

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 0600mmenue. Pemenne

bubnunorexa LIOK
95 pPacYeTHBIX M KAYECTBEHHBIX 3a/1a4 10 1 0
https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkrpoycTtanoBok"
[ToBTOpenue, o6oOIIeHNKE.
96 Jlaboparopusie pabOTHI IO KypC 1 1 buGnuorexa [IOK
" paTop P " ypey https://m.edso0.ru/ff0c2¢c52
CBeTOBLIE SIBJICHUS
IToBTOpenue, 0600IeHNE. Permenune
97 aCUETHBIX U Ka4SeCTBEHHBIX 3aa4 110 1 1 bubnnorexa LHOK
P | " A https://m.edsoo.ru/ff0c2¢c52
TeMme "CBeTOBBIE SIBJICHUSA
IToBTOpenue, 0600IeHNE. Perenue
pacYeTHBIX U KAYECTBEHHBIX 3aja4 110 bu6nmoreka LIOK
98 1 0
TeMe "3aKOHbI COXPAaHEHHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"
[ToBTOpenue, 0600meHNe. PaboTa ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 0 bubmorexa LIOK
| https://m.edsoo.ru/ffOc2d6a
COXPAaHEHHUS B MEXaHHUKE
[ToBTOpenue, 06061menue. Padota ¢
100 texkcramu 1o teMe "Konebanus u 1 0 bubnmorexa HOK
| https://m.edso0.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menue. Padota ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 0 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TekcTamu 110 Teme "KBanroBas u 1 0
snepHas puzuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O

7 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

OBHLIEI'O OBPA30BAHUA

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

14

1.5

pa3jinyarb SABJICHUA IO ONMHMCAHHUIO HMX XaPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IpPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 337ayy B yueOHYI0, BBIJICIATh

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHOJNB3Ysl (PU3MUECKHE BEIWYMHBI, IpPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €IUHUIB (PU3HMUECKUX BETUYNH, HAXOIUTH (POPMYJIHI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

q)HSH‘leCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JAaBaTb CJIOBCCHYIO
(bOpMy.]'II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro MaTreMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3NYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIBIATh IMPUYMHHO-CIIECACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a7aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U
(dbopMyITbl, CBS3BIBAIOIINE (PH3NUECKHE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBHMSL 3aJayd  3alUChIBaTh KpPAaTKOE YCIOBHUE, MOJCTABISThH

¢buznyeckre BeIUNYMHBI B POPMYJIIBI U IPOBOIUTH Pacu€Thl, HAXOAUTH




1.8

1.9

CIIPaBOYHBIC NTAHHBIC, HGOGXOI[I/IMI:IC I pCHICHUSA 3aaa4, OICHHUBATH

PEATUCTUYHOCTD MOTYYEHHON (PU3UUYECKOM BETUUNHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBILACIATH
poBepsieMoe  MpEANoiokeHue  (TUmoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIUOKH B

XO0J€ oIibITa, A€JIaTh BBIBOJELI I10 €I'0 pE3yJjibTaTaM

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WM
bu3MYecKUX ~ CBOWCTB  Tel:  (opMynaupoBaTh  MpOBEpsieMbIe
NPEINONIOKEHUsI, CcOOMpaTh  yCTAaHOBKY W3  NPEIIOKEHHOTO

000pyTOBaHUs, 3aUCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C KCIOJb30BAaHUEM aHAJOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIOIb30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAHOBKY W BBIIIOJIHATh U3MEPEHMS, CIEAYS IPEITI0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€JIaTh BBIBOIBI

110 pe3yJibTaTaM UCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

1.14

1.15

coOnrofaTh TMpaBWia TEXHMKM Oe3omacHocTH mpu  paboTe C

71a00paTOpHBIM 000py10BaHUEM

yKa3plBaTh MPUHIUMBI  JCHCTBUS TNPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIECHUN W
Heo0Xo1uMble (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM

KHM3HU I obecneueHuss OE30MMACHOCTH npu 06paI_I_ICHI/II/I C




1.16

1.17

1.18

npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBECICHHUS B Opr}I(aIOHlefl cpeac

OCYUIECTBIISITh OTOOP MCTOUYHUKOB MHGpoOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

UCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOIOITYJISIDHYIO ~ JIUTEparypy  (u3MyYeckoro  coaepikaHus,
CIPAaBOYHBIE MaTepHalbl, pecypcbl cetu VIHTepHeT, BIAAeTh
npuéMamMy KOHCIIEKTUPOBAHHS TEKCTa, peoOpa3oBaHus HHPOPMALIUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOIUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IPOCKTOB WM YUYEOHBIX HCCIEIOBAaHUM, TPH STOM
IrPaMOTHO UCHOJB30BaTh W3YYEHHBIN MOHATUHHBIA ammapar Kypca

($U3UKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLUEe

1.19

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacisiTh
0053aHHOCTH B rpynmne B COOTBETCTBUH C ITOCTABJICHHBIMUA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBbICTPAHMBATDH
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY’KaFOIINX

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon Kon
paszena eMenTa IIpoBepsiemble 3JIeMEHTHI COCPKAHUS
®U3MKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA
®usznka — Hayka O TMpupoje. SBiIeHus NpUPOIBL.
1 11 @u3nYecKue  SIBICHUSA: MEXAHWUYECKUE, TEIIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbBIE
1.2 Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux




BenuunH.  Dusmueckue  mpubopel.  IlorpemrHocTs
n3MepeHuil. Mex1yHapoHas CuCTEMa €UHULL

ECTGCTBCHHOHayLIHHﬁ MCETOJ IIO3HAaHMA: Ha6J'IIO,Z[eHI/IC,

IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,

L3 9KCHEPUMEHT IO IPOBEpPKE TUIOTe3, OOBICHEHUE
HaOJII0/JTa€MOT0 SIBJICHUS

1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH

15 [IpakTuueckue padbOTHI:

- «Onpenenenre Noka3aHui U3MEPUTEIHLHOTO MTPHUOOPa»

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBhl.

2.1 OnbIThl,  JTOKa3bIBAIOLIME  JUCKPETHOE  CTPOEHUE
BEIIECTBA
JBuwxenne uyactun — BemectBa. CBA3b  CKOpOCTH

2.2 JBIDKEHUSI 4YacTull ¢ TeMmmnepaTypod. bpoyHoBckoe
nBkeHue, nuddysus

23 B3aumoselicTBue 4acTHI] BEIIECTBA: IPUTSIKEHUE U

' OTTAJIKUBaHUE
ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHUE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUNIMYECKUX)  Tel.

2.4 B3auMocBsI3p MEXIy CBOWCTBaMH BEIIECTB B pPa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTHU arperaTHbIX COCTOSIHUIM BOJIbI

26 [IpakTuueckue padbOTHI:

- «OHpeﬂeJ’ICHI/IC PasMEpPOB MAJIbIX TCID»

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunyeckoe JBUYKEHUE. PaBHOMEpHOE 51
' HEPAaBHOMEPHOE IBUKECHHE
3.9 Cxopocte. CpenHsis CKOPOCTb NPH HEPABHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpeMEHM BUKEHUS
SBnenne umHepuuu. 3akoH MHepuuHU. B3aumopeiicTBue
3.3 TeJl KaK NPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS Tell.

Macca kak MCpa UHEPTHOCTU TCJIa




II10THOCTB BCIICCTBA. CBs3b IIIOTHOCTH C KOJIMYECTBOM

34 MOJIEKYJ B eIMHUIEe 00BbEMA BEIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' IIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuwia TsokecTu. Cuia TSHKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocTh
38 Cuna tpenusa. TpeHHe CKONBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CnoxxeHue CuJl, HANpaBJICHHBIX 110 OJHON MpPsSMOM.
' PaBHOelicTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
- «Onpenenenre IIOTHOCTU TBEPIOTO Teay
- «M3yuenue 3aBucMMOCTH pacTsbkeHus (aedopmaryin)
3.10 MIPY>KUHBI OT MIPHIIOKEHHOM CUITBDY
- «M3y4yeHue 3aBUCUMOCTHU CUJIBI TPEHUSI CKOJIBKEHUS OT
CWJIBI JaBJIGHUA M XapakTepa COMPHKACAIONINXCS
IMOBEPXHOCTEMN»
®duznyeckre SBICHUS B MPUPOJIC: IPUMEPHI JBIKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHMBOW MPUPOJIE,
JICHCTBHE CHJIBI TPEHHMSI B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIUITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEpAOro tena. CrocoObl yMEHbBLIEHHUS U

1 YBETMUCHUS JTaBIICHUS
42 JlaBrienue raza. 3aBHCUMOCTD JaBJICHHS raza OT 00bhEMa,
' TEMIEPATypPhI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMHU U
' razamu. 3akoH Ilackains. IITHeBMaTHUeCKHEe MaIIMHbI
3aBUCUMOCTh  JABJICHHUS JKUIKOCTH OT  TJIyOWHBI.
4.4 Iunpocratudeckuii napagokc. CooOIIarmuecs: COCyIbl.
IMunpaBinrueckre MEeXaHU3MBI
45 ATtMmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHsl

CYIIIECTBOBAaHMS BO3AYIIHONW 000m0uku 3emiu. OmnbIT




Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JAABICHHS OT

BBICOTEI HaJl YPOBHEM MOpPs

N3mepenue armocdepHoro npaeneHus. [lpubopsl amns

40 M3MepeHust aTMOC(HEPHOTO JaBICHUS
JleiicTBHE KUAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [LnaBanue ten. Bo3ayxoruiaBanue
[IpakTuueckue padbOTHI:
- «M3yueHne BHITAIKUBAIOIIEH CUJIBI, JEHCTBYIONIEH Ha
9 MOTPY)KEHHOE B KHUJIKOCTh TEIIO»
' - «HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT
00BEMa MOTPYKEHHOH B JKUIKOCTh YACTH TEJIa»
- «BbIsICHEHHE YCTIOBUI MJIABAHUS TEJa B KUIKOCTH
Odusnyeckue  SBJICHUS B TPUPOJE:  BIMSHUC
4.10 aTMOC(EPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE
pBIO
TexHu4yeckue yCTPONCTBA: COOOMIAIOIIMECS COCYIBI,
411 YCTPOMCTBO BOJONPOBOJA, TUIPABIUYECKUN TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

Mexanunueckas pabota
MexaHnueckas MOIHOCTb

[IpocTeie  MexaHU3MbL: pblyar, OJIOK, HaKJIOHHAas

IIJIOCKOCTh. HpaBI/IJ'IO paBHOBECHS pbluara
HpI/IMeHCHI/IC IIpaBUJia PaBHOBCCHUSA pbIvUara K 6HOKy

«3onotoe  mpaBwio»  MexaHuku.  Koadduumenr
I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipocteie

MEXaHHU3MBI B OBITY U TEXHHUKE
[ToTenuumanpHas SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
Kunernueckast sneprus

[Tonnass mexaHuueckas SHeprus. 3aKOH HM3MEHEHHs W

COXpPAaHCHUA MEXaHUYECKOM OHCPIrun




[IpakTuyeckue pabOTHI:
5.9 - «BoIsicHEHME yCIIOBHSI paBHOBECHSI PhIYara

- «M3mepenne KII/] HaKIIOHHOM INIOCKOCTU»

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10

YelioBeKa

TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MEXaHU3MBI B 6BITy

HNPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHOMN NPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON NMPOrpaMMbl OCHOBHOI'0 00111€r0
oOpa3zoBaHus

11

HCIIOJIb30BaTh IMOHATHA

1.2

pas3iimuaTthb ABJICHUA II0 OIIMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1‘-16()1(06 SIBJICHUC

1.3

1.4

1.5

pacrno3HaBaTh IPOSIBIIEHUE H3YyUYEHHBIX (U3NYECKUX SIBJICHUI B
OKpY’KalollleM MHpe, B TOM yHcie (pu3nuecKue sBJICHUS B MPHUPOJE,
MIpU 3TOM NEPEBOAMTH MPAKTHUUECKYIO 3a7adyy B yueOHYIO, BBIICISTH

CYIIIECTBEHHBIE CBOMCTBA (MPpU3HAKU) (PUINUECKUX SIBICHUIN

ONMCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (PU3MUECKUE SBJICHUS,
UCIONIb3Ysl (U3WYECKUE BEIMYMHBI, NpPU ONUCAHUH IPABHIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICH  HUCHOJb3YEMBIX  BEJIMYHH,
0003Ha4YEeHUSI U €IUHULBI (U3NYECKUX BEJITUYMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYUHY C JPYyTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKM  M3yYEHHBIX  3aBHCHMOCTEH

(bHSI/II-ICCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/ISI/I‘ICCKI/IC SABJICHUS W TPOLECCHI,
HCIIOJIB3Ysd M3YUCHHBIC 3aKOHBI, IIpW O3TOM JdaBaTb CJIIOBECHYIO
q)OpMYHI/IpOBKy 3aKOHa MW  3allyCbIBaTb €ro MarcMaTudcCKocC

BBIPA)KCHHE

1.6

OOBSACHATH (hHU3MUECKHE MPOLIECCHl M CBOWMCTBA TEJ, B TOM YHCJE U B



1.7

1.8

KOHTEKCTE CHUTyallMii MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1
— 2 JOTMYECKHX IIaroB ¢ moMmouipio 1 — 2 u3ydeHHBIX CBOMCTBa

(1)I/ISI/ILIGCKI/IX HBHGHI/Iﬁ, (bl/ISI/ILIGCKI/IX 3aKOHa NI 3aKOHOMEPHOCTHU

pemaTh pacu€THbIe 3a7aud B 2 — 3 JEHCTBHS, MCIONB3Ysl 3aKOHBI U
(dhopMyItbl, CBsA3BIBAONINE (PU3UYECKIEC BETMUMHBI: HA OCHOBE aHAN3a
YCIIOBHS 3a/Ia4H 3aIMCHIBATh KPATKOE YCIOBUE, BBISIBIISATH HEJIOCTATOK
TAHHBIX JUIs peIIeHHs 33Ja4yd, BBIOMpATh 3aKOHBI U (HOPMYJIHI,
HEOOXOJUMBIC Ui €€ peUICHHs, MPOBOIUTHh PAcu€Thl U CPABHUBATH
MOJIyYCHHOE 3HAuYeHHWE (U3MUYECKON BEIMYMHBI C HW3BECTHBIMH

JaHHbIMH

pacCiio3HaBaTb HpO6HCMBI, KOTOpPBIC MOXHO pCHINTL IIpK IIOMOIOH
(1)I/I3I/I‘-IGCKI/IX MCTOJ0B, UCIIOJIbB3Y OIIMCAHHUEC UCCIICAOBAaHN A, BEIACIIATD
IIPOBEPACMOC TIPCAIIOIOKCHHUC, OLCHHBATH IIPABUJIBHOCTL IIOPAOAKA

MMPOBCACHUA NCCIICA0OBaHNs, 1CJ1aTh BBIBOAbI

1.9

1.10

MPOBOJIUTH OMBITHl 1O HAOMIONEHUIO (U3MYECKUX SBICHUHA WU
¢uznueckux  CBOMCTB  Ted:  (GopMynHpoBaTh  MPOBEpsiEeMbIC
NPENOJIOKEeHNs, COOMpaTh  YCTAHOBKY M3  HIPEIOKEHHOTO
000py/I0BaHUs, ONMCHIBATh XOJ] ONbITa U (POPMYIIHPOBATH BBIBOBI

BBINIOJIHATh TpPSAMBbIE U3MEPEHHS] C MCIOJIb30BAaHUEM aHAJIOrOBBIX
MpuOOPOB U TATYUKOB (PUINYECKUX BEIUYUH, CPABHUBATH PE3YJIHTATHI

M3MEPEHUH C YUETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAUTH  HCCIIEOBAaHUE  3aBUCUMOCTH  OAHOM  (pU3NYECKOU
BEIIMYUHBI OT JPYrOM C MHCIOJB30BAHUEM IMPSAMBIX H3MEPEHUN:
IUIAaHUPOBATh HCCIIEI0OBaHUE, COOMpPATh YCTAaHOBKY U BBINOJIHSTH
U3MEpeHus, Ccleays  NpeAJIOKEHHOMY  IUIaHy,  (PUKCHpOBaTh
pe3yNbTaThl MOJTYYEHHON 3aBUCHMOCTH B BHUJAE TaOIUIl U TpaduKoOB,

ACJIaTh BbIBOALI 1O PE3yJIbTaTaM UCCICAOBAHUA

NPOBOJUTH  KOCBEHHBIE  HM3MEpEHUs  (U3UUECKUX  BEJIMYHUH:
IJIAaHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienys IHPEMIOKEHHOM WMHCTPYKLMH, M  BBIYUCIATH 3HAYCHHUE

BECJINYHHBI

1.13

1.14

coOnrofaTh TMpaBWila TEXHUKHM O€30MacHOCTH Mpu pabore ¢

1a00paTOPHBIM 000py10BaHHEM

XapaKTCPU30BaTh MPUHIHUIIBL JIeicTBUSA N3YUCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHUSA, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (puU3MUeCKUX SBICHUH U HEOOXOIUMbIE

¢usnveckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IMPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI II0 CXE€MaM U CXEMATHUYHBIM PHCYHKaM, COCTABJIATH CXEMBI
QJICKTPHUYCCKUX LEIe C IIOCIEAOBAaTCIbHBIM U napajjiCJIbHbIM
COCIUMHECHUECM 3JICMCHTOB, pasjiuasn YCJIOBHBIC 0003HaYEHU

OJICMCHTOB JJICKTPUUYCCKUX Lerei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HHGPOPMAIMIO O TPHUMEpax)
MPAKTUYECKOTO MCIOJb30BAHUS (PU3MUECKUX 3HAHHUN B MTOBCEIHEBHOM
KU3HM 117151 oOecrieueHrs 0e30MacHOCTH TPH O0pallleHuH ¢ MpudopaMu
U TEXHWYCCKHMMHU YCTPOWCTBAMH, COXPAHCHHUS  3JIOPOBbS U

coOJII0ACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKPY KaIoILEel cpeae

1.17

1.18

OCYIIECTBIISITh MOUCK WHPOPMAITUU (PUINICCKOTO COJICPKAHUSI B CETU
HNHTepHeT, Ha OCHOBE HUMEIOIIMXCA 3HAHUM M IYyTEM CpaBHEHUS
JOTIOJTHATEIBHBIX HMCTOYHHKOB BBIICIATh HH(DOPMAIHMIO, KOTOpAs

SABJIICTCA HpOTI/IBOPC‘lI/IBOﬁ HJIA MOXKET OBITh He,HOCTOBepHOﬁ

WCTOJb30BAaTh MpPH  BBINOJHEHWM y4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJIAPHYIO JIMUTEPAaTypy (HU3UUECKOro COAEp)KaHUs, CIpaBOYHbBIE
MaTepuaibl, pecypchl cetu MHTepHer; BiageTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALMU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC W KPATKUE YCTHBIE COOOIICHUS,
0000mmas uHGOPMAIMIO M3 HECKOIBKHX HCTOYHHKOB (PH3UUIECKOTO
COJICp)KaHUsl, B TOM YHCIE ITyOJMYHO TIPEICTABISITh PE3YJIbTATHI
MPOEKTHOM WM HCCIEAOBATENbCKON NIEATENbHOCTH, MPH 3TOM
IPAMOTHO HCIIOJNb30BATh M3YYEHHBI NOHATHMHBIA amnmapar Kypca

(bl/ISI/IKI/I, COIMMPOBOXKAATH BBICTYIIJICHUC HpCSCHTaHHCﬁ

MIPH BBIMIOJIHEHUU YUYEOHBIX MPOEKTOB U WCCIECIOBAHUN (PU3NUECKUX
MIPOLIECCOB pacIpenesaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBHH C
IIOCTABJICHHBIMU  33Ja4aMH, CJECIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUM W KOPPEKTUPOBATH €r0, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIbHOCTh TIPYIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE

B3aUMO/ICIICTBHE, MTPOSBIISAS TOTOBHOCTD pa3pemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasnesa 3J1eMeHTAa
TEIUIOBBIE ABJIEHUA
OcHOBHBIE MOJIOKCHUS MOJIEKYJISIPHO-KHHETHYECKOM
6.1 TEOPHH CTPOEHUs BeliecTBa. Macca W pa3Mepbl MOJEKYI.
' OnbITHl,  MOATBEP)KAAIONIME  OCHOBHBIC  ITOJIOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TeOprH
6.2 Mopenu TBEPAOTO, XKUIKOTO U Ta3000pa3HOTO COCTOSHUUN
' BemiectBa. Kpucramunyeckue u amopHsle Tena
6.3 OObsicHEHHE CBOMCTB Ia30B, JKUJIKOCTEH M TBEPIBIX TEN Ha
' OCHOBE I0JIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKOM TeOprH
6.4 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS
6.5 TennoBoe paciMpeHue u cxxaTue
6.6 Temmneparypa. CBsA3b  Temmeparypbl CO  CKOPOCTBIO
' TEIJIOBOTO IBM)KEHHSI YaCTHUI]
6.7 Buytpennsst sHeprus. CrnocoObl M3MEHEHHUsI BHYTPEHHEN
° ' SHEpIuu: Tersonepeada U copepiieHue padoThbl
68 Bunsl Temonepenadn: TETUIONPOBOAHOCTh, KOHBEKIIHSA,
' U3Iy4YeHHe
6.9 KomnnyecTBo TernoTsl. Y aenbHas TEIIOEMKOCTh BEIIECTBA
TenmooOMeH W TemyoBoe  paBHOBeCHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBneHne W OTBepAEBaHUE KPHCTAIIMUYECKUX BEIIECTB.
. VenapHas TEIIOTA IIaBICHUS
[TapooOpazoBanne u koHaeHcauus. Mcnapenue. Kumnenwue.
6.12 VYnenpHas  TemigoTa  HapooOpa3oBaHHsA.  3aBHCUMOCTh
TEMIIepPaTyphl KHIIEHUSI OT aTMOC(EPHOTO JTaBICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TOIMBA. Y IelbHasl TENJI0Ta CTOPAHUS
6.15 [Ipunnuns! pabots! TemnoBbix asurareneii KI1/1 termmnosoro




JaBuraressi. TeIuioBble ABUTATENIM W 3alUATA OKPYKAIOLIEH

cpenbl

6.16

3aKOH COXpaHEHMsI U IPEBpAIlECHUs PHEPIUU B TEIUIOBBIX

mponeccax

6.17

6.18

[IpakTuueckue padbOTHI:

OnbITel MO HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHHs Ta30B,
AKHUJIKOCTEH U TBEPIBIX TEJ.

HccnenoBanue sBJIEHUS TEIUIOOOMEHA IPU CMELIMBaHUU
XOJIOZHOU U rOpsiYeil BOJBL.

OmnpeneneHyue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOH
IIPU TEIJIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIUHIPOM.
Omnpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

OHpeILCHCHI/IC OTHOCUTCIHLHOM BIAXKHOCTH BO3yXa.

Ousnyeckue SBICHUS B  MPUPOAE: IOBEPXHOCTHOE
HAaTSHKEHUE M KalWJUTSIPHBIC SIBJICHUS B IPUPOJIC, KPUCTAIUIBI
B npupone, uznydenue CoisHIA, 3aMep3aHHUe BOJOEMOB,

MOPCKHEC 6pI/ISI>I; O6p330BaHI/Ie POCHL, TYyMaHa, HHEA, CHETa.

6.19

Texauueckue YCTPOMCTBA: KaIuJUISAPBI, IIPUMEPBHI
WCIIOJNIB30BAHNSI KPUCTAUIOB, JKHJIKOCTHBIM TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILIEHHS JOMOB,
TUTPOMETPBI, NCHUXPOMETp, MHapoBas TypOWHaA, JBUTaTeNb

BHYTPEHHETO CTOPAHMUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumoneiictBue  3apsokeHHbIX  Ten.  3akoH  Kyiona

7.2 (3aBUCHMOCTH CHJIBI B3aMMOJIEHCTBUS 3apsDKEHHBIX TET OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJTAMH)
Onekrtpruueckoe mnosie. Hanpspk€HHOCTD  AIEKTPUYECKOTO

7.3 nosid. [IpuHIMN Ccynepno3uuuy 3IEKTPUUYECKUX TMOJeH (Ha
KaueCTBEHHOM YpPOBHE)

-4 Hocurenn  snekTpuyeckux  3apsaoB.  DJeMEHTapHbIN

BHCKTpI/I‘IeCKI/Iﬁ 3apsna. CTpOCHI/IC aToMma. HpOBOI[HI/IKI/I u



JIUBIIEKTPUKH

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa

DIIEKTPUUYECKUI TOK. YcnoBust CYIIECTBOBaHUSA
7.6

ANEKTPUYECKOT0 TOKa. ICTOYHMKH OCTOSTHHOTO TOKA

JIecTBHSI AJIEKTPUYECKOTO0 TOKa (TEIIOBOE, XUMHUYECKOE,
7.7

MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax

Onektpruueckass nenb. Cuna Toka.  DIEKTpUYECKOE
7.8

HarpsHKeHHe

CornpoTuBiieHHE NPOBOJHUKA. Y IETBHOE COMNPOTUBIICHUE
7.9

BelIeCTBa
7.10 3akon OMa 1t yyacTKa Lenu

[locnenoBarensHOE u napajuieIbHOE COeJIMHEHUE
7.11

MIPOBOIHUKOB

PaGoTta u MOILTHOCTD ANEKTPUYECKOro TOKa. 3akoH JIKoyms —
7.12

Jlenna

DneKTpuueckue Uenu U MOTPEOUTENu DIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[locTostHHbIE MarHuThl. B3auMoneicTBHE TMOCTOSTHHBIX
7.14

MarHuTOB

MarnuTtHoe nosie. MaruuTHoe mnoje 3emMiId U €ro 3HaYeHue
7.15

IUTSL S)KU3HU Ha 3eMile

OneiT Opcrena. MarHuTHOE MOJ€ 3JIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBU€ MArHUTHOTO TMOJiI HA MPOBOAHUK C TOKOM.

DNEeKTpoABUTaTENIb TOCTOSIHHOTO TOKa. lcnonb3oBaHue
7.17

AJEKTpPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBAX U Ha

TpaHCTIOpTe

Omnbitel Papases. SIBneHue 31EKTPOMArHUTHOM WHIYKIUU.
7.18

[IpaBuio Jlenna

Onexrporerepatop. CrnocoObl MONYYEHUS DIEKTPHUECKOMN
7.19 JHEPTUH. DNEeKTPOCTaHIINH Ha BO300HOBIISIEMBIX

HUCTOYHHUKAX SHECPTHUU




7.20

[IpakTuyeckue pabOTHI:

OnbIThl 10 HAOMIOAEHUIO 2JEKTPU3ALMM TeJl UHIYKIHEH U
IIPY COIIPUKOCHOBEHUH.

HccnenoBanue  OEUCTBHUS  JJIEKTPUYECKOTO  IIOJISA  HA
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mpoBepka pabOTBl IEKTPUUYECKOW  LIeMHU
IIOCTOSIHHOT'O TOKA.

N3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryJnpoBaHue HAIIPSKCHUS.

HccnenoBanue 3aBUCHUMOCTH CUIJIBI TOKA, MIYILErO 4epe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS Ha
pesucrope.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO
COIIPOTUBJICHUSI NPOBOJHMKA OT €ro JJIMHBI, IUIOIIAJU
IIONIEPEYHOI0 CEUYEHUsS U MaTepuaa.

[IpoBepka  mpaBWiia  CIIOKEHMS ~ HAlpSDKEHUHM  IIpU
IIOCJIEIOBATEIbHOM ~ COCIMHEHHH  JBYX  PE3UCTOPOB.
IIpoBepka mpaBuna Mg CWIbl TOKAa IPHU MapajuIeIbHOM
COCIMHEHUH PE3UCTOPOB. Omnpenenenne paboThI
JJEKTPUYECKOTO  TOKA, MAYLIEr0  4Yepe3  PE3UCTOp.
Onpenenenue MOIIIHOCTH JIEKTPUIECKOTO TOKa,
BBIICIIIEMONM Ha pesucrope. lccienoBanue 3aBUCHMOCTH
CHJIBI TOKA, MJYIIEro 4epe3 JIAMIIOUKY, OT HAINpsDKEHHs Ha
Hel. Ompenenenne KIIJI nHarpeBatena. HMccnenoBanue
MarHMTHOTO  B3aWMOJIEUCTBHUS IOCTOSHHBIX MAarHUTOB.
N3y4yeHrie MarHuTHOTO MOJISl IOCTOSIHHBIX MarHuTOB MPH MX
o0beIUHEHNH W pasfeneHuu. MccnenoBanue AeWCTBUS
NEKTPUYECKOTO TOKAa HA MAarHUTHYK CTpesKy. OMbITHIL,
JEMOHCTPHUPYIOIIME 3aBUCHMOCTh CHJIBI B3aUMOJECHCTBUS
KaTyIIKH C TOKOM M MarHWTa OT CWJIbl TOKA W HaIlpaBJICHUS
TOKa B KaTylike. 3yueHue AelcTBUS MAarHUTHOIO IOJIA Ha
MIPOBOJIHUK ¢ TOKOM. KOHCTpyHpoBaHue u u3ydeHue paboThl

OJICKTPOABUTATCIIA. OneITE  TI0 HUCCICIOBAHUIO SBJICHUA




BJIGKTpOMaFHHTHOfI HWHAYKIHUH: HUCCICOOBAHUC U3MEHEHUH

3HAYCHHA 1 HAIIPABJICHUA HHAYKIIMOHHOI'O TOKA

dusnueckue SBJICHUS B MpupoAc: SJICKTPUICCKUC ABJICHUS B

aTMOC(l)epe, SJICKTPHUYCCTBO JKUBBIX OPraHu3MOB, MarHuTHOC

rel nojie 3eMiH, Ipei¢ MOJIF0COB, pOJb MAarHUTHOIO MOJS IS
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHuueckue ycTpOHCTBa:  3JIEKTPOCKOI,  aMIepMeTp,

BOJIETMETP, PEOCTAT, CUYETUUK DICKTPUYECKOH SHEpPIrHH,

79 3JIEKTPOOCBETUTEIIbHbBIE npudopHI, HarpeBaTeJIbHbIE

. ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE

[PEJOXPAaHUTENIN,  JJIEKTPOMArHuT,  3JEKTPOJBUIATEIIb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

HNPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

9 KJIACC

Kox nposepsiemoro
pe3yabTara

11
1.2

1.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
MCII0JIb30BaTh U3YUYEHHBIE TOHATHS

pa3nuyath SIBICHUS IO ONMUCAHUIO UX XapaKTEpHBIX CBOICTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBJICHUE

pacrio3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM
MHUpE, B TOM uucie GU3NUECKUE SBJIECHUS B MPHUPOJE, IIPU 3TOM NEPEBOIAUTH
NPaKTUYECKYI0 3ajjauyy B Yy4eOHYIO, BBIJENSATh CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKK) (PU3HUECKUX SIBICHUN

14

1.5

1.6

OIMMUCBIBATh H3YYCHHBLIC CBOMCTBA TEI W (1)1/131/I‘~I€CKI/IG SABJICHUSA, HCIIOJIb3YyA
(1)I/I3I/I‘IGCKI/IC BCJIMYHNHBI, ITPU OMUCAHUHN TIPABHUIIBHO TPAKTOBATH (I)I/I3PI‘IGCKHI>'I
CMBICJI HCIIOJB3YEMBIX BCJIIMYHH, 0003HAUYCHHUS W CANHUIIBI q)HSI/I‘IeCKI/IX
BCJIMYHMH, HaAXOAUTb (bOpMYJ'ILI, CBA3BIBAIOIIUC JTAHHYIO (I)I/I3I/I‘-ICCI(YIO
BCJIMYMHY C JpyIruMH  BCJIWMYHHaAMH, CTPOHUTH rpa(i)mq/l HN3YYCHHBIX
3aBUCUMOCTEH (bI/ISI/IquKI/IX BCINYNH

XapakTepu3oBaTh CBOMCTBAa Ted, (U3MYECKHE SBJIEHUS M IPOLECCHI,
UCIIOJIB3YSl U3yUEHHbIE 3aKOHBI, IPH ITOM J1aBaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE

OOBSICHATh (PU3MUECKUE NPOIECChl M CBOHCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh OOBACHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ TIOMONIbI0 2 — 3 W3yYeHHBIX CBOWCTBAa (U3WYECKHUX SIBICHHM,
($U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH




1.7

1.8

1.9

pemaTh pacu€THbIE 3aa4i (ONUPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHMI),
UCTONb3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIIME (U3NUYECKUE BEJIUYHMHBL: Ha
OCHOBE aHajJM3a YCJIOBUS 33Jaud 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISBIIATH
HEOCTaoUIe WIM M30BITOYHBIE JIaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIBL,
HEeoOXOJuMbIe U1  pEIIeHUs, NPOBOAUTH pacuyéTbl U  OLICHUBATh
PEATMCTUYHOCTD MOJYYEHHOT'O 3HaUCHMsI (PU3MUECKON BEIMUHUHBI

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh IPH MOMOLIM (PU3NUECKUX
METOJIOB, HCIOJb3ysl OIMUCAHUE HCCICAOBAHUSA, BBIICIATL IPOBEPIEMOE
[PEOIONOKEHUE,  OLCHMBATH  IPABWIBHOCTb  IOPSAAKAa  IPOBEACHHUSA
UCCJIEJIOBAHNS, JIETIaTh BHIBOIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN 1
OIIBITOB

MPOBOJIUTH OMBITHI 10 HAOIIOJICHUIO (PU3UUECKUX SBICHUHA WM (PU3HUECKUX
CBOMCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO HabOpa
000pyIOBaHUs, OMUCHIBATh XOJI OIBITA U €ro Pe3yJbTaThl, (HOPMYIUPOBATH
BBIBOJIbI

1.10

1.11

IPOBOJIUTH TPH HEOOXOAWMOCTH CEpPHUI0 TPSMBIX H3MEPEHHH, OINMpenessis
cpeiHee 3HAueHHE M3MepseMoil  BenuuuHBl  ((DOKYCHOE  pacCTOsHHE
coOuparoneld  JIMH3BI), OOOCHOBBIBATH BBIOOp  CrOCO0a  HM3MEpPEHHA
(M3MepuUTENHHOTO MPUOOpa)

NPOBOJIUTH  MCCIEJOBAHUE  3aBUCHUMOCTEH  (U3WYECKHX  BEIMYHH  C
UCMOJIb30BAaHUEM  MPSMBIX  M3MEpPEHMi: IUIAHUpOBaTh  HCCIIEJI0BaHHE,
CaMOCTOSITENIBHO ~ COOMpaTh  YCTaHOBKY,  (DPUKCHpPOBaTb  pPE3yJIbTaThbl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEUYMH B BUJE TAOIUIM IpaHKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS

1.12

IPOBOJIUTh KOCBEHHBIE H3MEpEHHs (U3NUECKUX BEIWYHMH: IUIAHHUPOBATH
U3MEpeHusi, coOuparh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U  BBIIOJHSTH
U3MEPEHMs, Clenysl MPEeMIOKEHHON WHCTPYKIUH, BBIYMCIATH 3HAYCHUE
BEIIMYMHBl U AHAJIU3UPOBAThH IIOIYYEHHBIC PE3YJbTATHI C YYETOM 3aJaHHOU
MOTPEUIHOCTH U3MEPEHUIN

1.13

1.14

coOnroAaTh MpaBuiia TEXHUKH O€30MacHOCTU Npu paboTe c 1abopaTOPHBIM
000pyaOBaHHEM

pa3ianyaTh OCHOBHBIE TMPHU3HAKM HM3YUYEHHBIX (PU3UYECKUX  MOJENei:
MaTepuaibHasi TOuKa, a0COJIFOTHO TBEPJIOE TEJIO, TOYCHUHBIA MCTOYHHUK CBETA,
Jqy4, TOHKas IIMH3a, IUIAHETapHas MOJellb aToMa, HYKJIOHHAas MOJeb
aTOMHOTO Si7pa

1.15

XapaKTepU30BaTh MPUHILIMIIBI AEUCTBUS U3yUEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha MX ONUCAaHUS, MCIONb3Yys 3HaHWS O CBOMCTBax
busnyecKuX sIBICHUN U HEOOXO0AUMbIe (PU3NUYECKIE 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPHU
pelIeHnr y4eOHO-TIPAKTHUECKUX 3a7a4, ONTUYECKUE CXEMBI ISl TIOCTPOCHUS
M300paKCHHUI B TUIOCKOM 3€pKajie U COOMPAOIIEH JINH3E

1.17

MPUBOJIUTH pUMEPH! (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUIECKOTO
UCTOJb30BaHUS  (U3MYECKUX 3HAHUH B IOBCEJHEBHON JKHM3HHM A
obOecrnieueHns 0€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHS 3/I0POBbSI U COOIOIEHUSI HOPM HKOJIOTHYECKOTO
MIOBEJICHUS B OKPY KAIOIIEH cpee

1.18

OCYIIECTBIISATh TOWCK HWH(popManuu (GU3MUECKOTO COJACpKAHUS B CETH




WuTepHer, caMocTOSATENbHO (OPMYIHPYsT MOUCKOBBIA 3ampoc, HaXOTUTh
INyTU OINpPEAENCHUS JOCTOBEPHOCTH MOJYyYEHHOW HHGPOpMAIMM Ha OCHOBE
MMEIOUINXCS 3HAHUN U IOIIOJHUTEIBHBIX HCTOYHUKOB

1.19

1.20

UCTOJIb30BaTh NpPU BBHIMOJHEHUH YYEOHBIX 33JaHUN HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro cojep>KaHus, CIpaBOYHbIE MaTEpHUalbl, PECypChl
cetu  MHTepHer; BnageTe NpuémMamMM  KOHCIEKTHPOBAHHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBbIC INHCHMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIMM U3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOTO COJAEpKaHMUS,
nyOJIMYHO MPENCTaBISITh PE3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, MPHU 3TOM T'PAMOTHO HMCIIOJb30BaTh W3YyYECHHBIN MMOHSITUHHBIN
anmapar Hu3y4aemoro paszaena (U3MKH M COIMNPOBOXAATh BBICTYILJICHHE
Ipe3eHTaIMen ¢ y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

IpYA  BBIIIOJHEHWM YUYEOHBIX TMPOEKTOB M HCCIENOBAaHMNA (PHU3MUECKUX
IPOLIECCOB  pacIlpelesaTh OO0S3aHHOCTHM B TIPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4yaMH, CJIICIAUTHh 32 BBIIIOJIHEHHEM IUIaHA ACUCTBUH U
KOPpPEKTHpOBAaTh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBI BKJIax B
JIeATEIbHOCTh TPYNIBI, BBHICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE,

IMPOABJIAA TOTOBHOCTD pa3pCulaTb KOH(i)JII/IKTBI

HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KVIACC
Kon pasnena Kon snemenra [IpoBepsieMbIe 3JIEMEHTHI COCPIKAHUSI
MEXAHUWYECKMUE ABJIEHUA

81 MeXE.l:HI/I‘leCI(OG IBIKeHUe. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NMPSAMOIMHEHHOE IBHKCHHE

8.4 HepaBHomepHoe mpsiMonuHeiiHoe JBmkeHue. CpenaHss U
MTHOBEHHAsI CKOPOCTH TeJla PH HEPABHOMEPHOM JIBIKEHUH

8.5 Yckopenune. PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBUKEHHE

8.6 CobOoauoe nanenne. OnbITe! [anunes
PaBHOMepHOE nBmkeHue 1o OKpyxkHOCTH. Ilepmom u yacrora

8.7 oOpalieHus. JIuneitnas " yTJI0Bast CKOPOCTH.

8 LleHTpOCTpEMHUTEIILHOE YCKOPEHUE

8.8 [Tepserit 3akon HproToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpyHIMI Cynepro3uu CHUl

8.12 Cuna ynpyrocrtu. 3akoH ['yka

813 Cuna TpeHusi: cujla TPEHUs CKOJIbKEHHUS, CHUJIAa TPEHHUs IOKOS,
JPYyTUE BUIIBI TPEHUS

8.14 Cwia TsKECTM W 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE
CBOOOTHOTO Ta/IEHUS

8.15 JlBmwkenne tuiaHer Bokpyr Comnma. IlepBas KocMmuueckas




ckopocTb. HeBecoMOCTh U neperpysku

8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

817 PaBHOBecue TBEPHOro TeEna C 3aKPEIUIEHHOM OChIO BpalICHUS.
MowmeHT cuibl. LleHTp TskecTn

8.18 Nmmynsc Tena. U3menenne umiryibca. IMIyibe CUIbI

8.19 3aK0H COXpaHEHUS UMITYJIbCA

8.20 PeakTuBHOE JBUKEHUE

8.21 Mexanuyeckas paboTa U MOIIHOCTb

822 PaGora cun TspkecTH, ynmpyroctd, TpeHus. CBs3b SHEpruu u
paboThl

823 [loTenuuanpHas SHEprusi Tejia, MOJHSATOrO HaJ MOBEPXHOCTHIO
3emn

8.24 [ToTennmanpHas SHEPTUSI CXKATON MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPruu
[IpakTuueckue pabOTHI:
HccnemoBanne  3aBHCHMOCTH ~ TYTH  OT  BPEMCHH  TIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOU CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHIIBI

8.7 HOpMasbHOro AaBineHusa. OmnpeneneHue KodPQHUIMEHTa TpPeHUs
ckoipxeHust. OnpeneneHue KECTKOCTH MPYKUHBL. OmnpeencHue
paboThl CUJIBI TPEHUs NPU PABHOMEPHOM JABM)KEHHUU Tella IO
TOPU3OHTAILHOW TOBepxHOCTH. OmpexneneHne pabOTHl  CHIIBI
YOPYrOCTH  TpU  TOABEME  Tpy3a €  HCHOJIb30BaHHUEM
HETIOJIBM>KHOTO U TIOABIYKHOTO OJIOKOB
du3nvecKue SBICHUS B IPUPOJIC: TPUIIMBEI M OTIUBHI, JIBIKCHUE

8.28 wianeT CONHEYHOW CHUCTeMbI, PEaKTUBHOE [IB)KEHUE >KUBBIX
OpPTaHU3MOB

8.29 TexHuueckue yCTPONCTBA: CHHIOMETpP, NATYUKH TIOJOKCHUS,

PacCTOAHHNA U YCKOPCHUSA, PAKCThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe  nBuxeHue.  OCHOBHBIE — XapaKTEPUCTHKU
KoJIeOaHM: Iepuo/I, YacTOTa, aMILJIUTYAA

92 MareMatnueckuii W NpyKUHHBIM MasaTHUKH. [IpeBpamienue
SHEPTUU MpU KoeOaTeIbHOM JIBUKEHUU

9.3 3aryxaromue konedanus. BeiHykneHHble konebanus. Pezonanc
Mexannyeckne  BOJIHBI.  CBOMCTBA  MEXaHWYECKHX  BOJIH.

94 IIponosnpHbIE U ITONIEPEUHBIE BOIHBL. [[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHW4YecKHe BOJHBI B TBEPIOM Telle,
CEHCMUYECKHE BOJIHBI

9.5 3ByK. [’ pomMKoOCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa

9.6 WNudpa3Byk u yapTpa3ByK
[IpakTuueckue padbOTHI:

97 OmnpeneneHue 4acToThl U NepuoJia KoJeOaHUH MaTeMaTHUeCKOro

MasiTHHKA.
OHpe,Z[CJICHI/IC 4acTOTbl M IICpHOJA KoJIeOaHMI MNPY>XHUHHOI'O




MasiTHHUKa

HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJICOAaHUN TOBEIIEHHOTO
K HUTH TIpy3a OT JJIMHBI HHUTHU. I/ICCJICI[OBaHI/Ie 3aBUCHUMOCTH
nepuoja KojeOaHUN MNPYKMHHOTO MasTHUKAa OT Macchl Ipysa.
[IpoBepka  He3aBUCMMOCTH  Iepuoja  KojebaHuMW  Irpy3a,
MOJIBEILIEHHOTO K HUTH, OT MAcChl Ipy3a U *KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHust CBOOOHOTO MaICHUsI

9.8

9.9

dusnueckue SBJICHUA B npupoae: BOCIIpHUATUC 3BYKOB
KUBOTHBIMH, 3EMIICTPICCHUC, celicMUUecKue BOJIHBI, IYHAMH, 3XO

TexHnveckue ycTpoiicTBa: 9X0JIOT, HCIOIb30BAaHKE YIIBTPa3ByKa B
OBITY M TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE 1oJie. DJIEKTpOMarHuTHele BOJIHbI. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

103 SJIeE(TpOMarHI/ITHaﬂ npupoaa cera. CkopocTh cBeTa. BoiHOBBIE
CBOICTBa cBeTa
[IpakTuueckue pabOTHI:

10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C  IIOMOIIBIO
MOOUITBHOTO TeedoHa

105 Odusnyeckue SBICHUS B MpUpPOAe: OHOJIOTrHYEecKoe eHCTBUE
BUJIMIMOTO, YJIbTPa(hUOIETOBOTO M PEHTI€HOBCKOTO MU3Ty4YCHUI

106 TexHuueckue ycquoﬁCTBa: UCIIOJIb30BaHUE 3JIEKTPOMArHUTHBIX
BOJIH JIJIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

111 JlyueBast mozens cBera. McTouHMKHM cBETa

11.2 [IpsimosiMHENHOE PacIIPOCTPAHEHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTPaKEHHS CBETa

114 [Ipenomnienne cBera. 3akoH mnpenomieHus cpera. [lomHoe
BHYTpPEHHEE OTPAKEHHE CBETA

115 JInnza. Xop srydel B JIMH3€E

11.6 Ontuueckas cuctema QoToarnapara, MUKPOCKOIIA M TeJIECKOIa

11.7 ['ma3 kak ontuyeckas cucteMa. bIM30pyKOCTh U TaTbHO30PKOCTh

118 Paznoxxenne Oemoro cBera B crnekTp. OmneiTel  HbroToHa.
CroxeHue CrieKTpalibHBIX 11BETOB. Jlucnepcus cBeta
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya OT
yTia maJieHusl.
N3yyeHne xapakTepUCTUK H300pa)K€HHUsS IMpeJMeTa B IIJIOCKOM

11.9 3epkae.
[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAOIIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO pACCTOSHUS W ONTUYECKOH CHIIBI
coOuparolei JIMH3HI.
OMnBITH IO PA3JIOKEHHIO OENIOro CBETa B CHEKTP.
@dusnueckue sBieHUs B npupoje: 3armeHuss Comnma u JlyHsl,

11.10 1[BeTa TeJd, OINTHYECKHe SsBJIeHHs B aTrmocdepe (uBeT Hebda,

pedpakius, paayra, MUPax)




TexHuueckue yCTpoiCTBa: OYKH, TMEpPHCKON, (oToanmapar,

11.11
ONTUYECKUE CBETOBObI
KBAHTOBBIE SABJIEHU A
121 Onbitel Pezepdopna u mimanerapHas Mojneiab aroma. Mojenb
aroma bopa
12.2 Hcnyckanue u nornoumeHue ceera aromoM. KBanTtel. JInnenyaTeie
CHEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- M raMMa-u3TydeHUs
124 Crpoenne atomHoro siapa. HykiaoHHas Mozaenb aTOMHOTO sfpa.
N3otombl
195 PanuoakTtuBHbIe mpeBpaiieHus. llepuon momypacmaza aTOMHBIX
szep
126 SnepHble peakuu. 3aKOHbI COXpaHEHUS 3apsA0BOIO U MaCCOBOIO
qucel
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU
12 128 PeflKuHH cuHTe3a U Jenenud anep. Ucrounuku snepruu CosHLa U
3BE3]
12.9 SAnepHas sHepreruka. JlelicTBUE paJMOAKTHBHBIX H3JIyYEHUH Ha
KUBBIE OpPraHU3MBI
[IpakTuueckue padbOTHI:
Haburoienre CrulomHbIX U IMHEHYAThIX CIIEKTPOB U3IYYCHHUS.
12.10 HccnemoBanue TPEKOB: HM3MEPEHUE OSHEPTUM  YACTHIBI  TI0
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHa
@u3nyecKue ABJICHNS B IPUPOJE: €CTECTBEHHBIN PaMOAKTUBHBII
1211 ¢oH, KOCMUYECKHE JIY'H, PajIiOaKTHBHOE H3ITy4EHHE MPUPOJHBIX
MUHEPAJIOB, NEHCTBUE PaJHMOAKTUBHBIX HM3JIyYEHUH Ha OpPraHu3M
4eJI0BEKa
1212 TexHu4ecKkue yCTPOMCTBA: CIEKTPOCKON, HWHAMBUIAYAIbHBII

JO3UMETp, KaMepa Bunbscona

HHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepPsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0
YPOBHSI 0CBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o0miero oopazopanus Ha ocHoBe PI'OC

ITonumanue posn (QU3MKKM B HAYYHOM KapTUHE MHUPA; CHOPMUPOBAHHOCTh
0a30BBIX MPEACTABIECHUN O 3aKOHOMEPHOW CBSA3M M MO3HABAEMOCTH SIBJICHUMN
IPUPOJBI, O POJIM IKCIEPUMEHTa B (HU3UKE, O CHCTEMOOOpasyrolie posu
(GU3MKM B Ppa3BUTHM €CTECTBEHHBIX HAyK, TEXHHUKM U TEXHOJIOTUH, 00
HBOJIIOIUH (PU3NYECKUX 3HAHUN U MX POJIM B LEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKd, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, pPa3BUTHE

TEXHUKH U TEXHOJIOTHI




3HaHWs O BUAAX MaTepud (BEUIECTBO M TOJE), O IBMIKCHHHM KaK CIIOCO0e
CYILIECTBOBAHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISAPHOM TEOpUU CTPOCHUs
BelecTBa, O (DU3MYECKOW CYIIHOCTH SIBICHUWA MPUPOABI (MEXaHUYECKUX,
TEIUJIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHUE PA3IUYaTh SIBICHUS IO
OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX
naHHoe (pU3MYecKoe sSBJICHUE; YMEHHE PACllO3HABATh MPOSBIIEHUE M3YUYECHHBIX
(GU3MUYECKUX SIBICHUNA B OKPYXKAIOMIEM MHpPE, BBIICISAS WX CYIICCTBCHHBIC
CBOMCTBA (IPU3HAKH)

Brnagenne ocCHOBaMM MOHATHMHOIO amnmapara M CHMBOJIMYECKOIO S3bIKA
¢U3MKM W WCMIONB30BaHUE HX JJs peHIeHus Y4YeOHBIX 3a/a4; yMEHHe
XapaKTepu30BaTh CBOMCTBA Tell, (GU3NYECKHE SIBICHUS U MPOLECCHI, UCIIOb3Ys
(dyHIaMEeHTAIbHBIE U SMIUPUIECKHUE 3aKOHBI

VYMeHue OIHCHIBaTh HN3YYCHHBIC CBOMCTBA TE€I H (1)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IC BCIIMYHMHBI

Brnagenne ocHoBaMH METOJOB HAYyYHOTO MO3HAHMSI C Y4ETOM COONIOACHUS
npaBuiI 0€30MacHOTO TpyAa: HaOMroIeHNe (PU3HUYECKHX SBICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh OKCIEPHUMEHTAJIbHYIO YCTAHOBKY U3
JTAHHOTO Habopa 000pyHOBaHMS O MHCTPYKIIMH, OIMUCHIBATH XOJ OMBITAa U
3aMKChIBaTh €T0 PE3yNbTaThl, (HOPMYIHPOBATH BHIBOIDI;

MIPOBEJICHUE MPSMBIX ¥ KOCBEHHBIX H3MEPCHUN (U3NUYECKUX BEITUYHH: YMECHUE
IUTAHUPOBATh M3MEPEHUs, CAMOCTOSITENIbHO COOHMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY 110 MHCTPYKIIUH, BEIYUCIIATH 3HAYCHUE BEJIMYMUHBI U aHAJTM3UPOBATH
MOJIy4€HHBbIE PE3yJbTaThl C YYETOM 3aJlaHHOM MOTPEIIHOCTH PEe3yJIbTaTOB
U3MEPEHU;

MIpOBEICHUE HECJIOKHBIX AKCIIEPUMEHTATbHBIX UCCIIETIOBAHMUI;
CaMOCTOSITENTFHO COOMPATh OJKCIIEPHUMEHTAIBHYI0 YCTaHOBKY W TPOBOJIUTH
UCCIIEIOBAaHNE TI0 HMHCTPYKIUU, MPEICTABIATh MOTyYEHHBIE 3aBUCUMOCTHU
(U3MYECKUX BEIWYMH B BUJC TAONHIl M TPadUKOB, YUUTHIBATH TOTPEITHOCTH,
JIeNaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICOBAHUS

[lonnmaHue XapakTepHBIX CBOMCTB (PU3MUECKUX Mojeiel (MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TeNo, MOJAENU CTPOSHHs Ta30B, JKUAKOCTEH u
TBEPABIX TEJ, MJIAHETapHAasl MOJIETb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO siJipa)
U YMEHHE IPUMEHSTh UX JUI O0BSICHEHUS! PU3UUECKUX MPOLIECCOB

YMmeHue oOBACHATh (PU3MUYECKHe MPOLECCHl M CBOMCTBA Te€N, B TOM YHUCIE U B
KOHTEKCTE CUTyaludl MPaKTHUKO-OPUEHTUPOBAHHOIO XApPAKTEpPa, B YACTHOCTH,
BBISIBJISATh IPUYMHHO-CIIE/ICTBEHHBIE CBSA3U U CTPOUTH OOBSICHEHUE C ONOPON Ha
U3Y4YeHHbIE  CBOMCTBa  (PU3MYECKUX  SBJIEHUH, (QU3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTU U MOJEIHU

YMeHue pemiath pacuy€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHUH), UCIOJIB3YS
3aKOHBI U (OPMYJIBL, CBs3bIBatONIMe (U3NYECKHUE BEIUYHHBI, B YaCTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHE 3a/adyM, BBIABIATH HEIOCTAIOUIUE JIaHHBIE,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JJIsl €€ PeleHHs], UCII0JIb30BaTh
CIPaBOYHBIE JIaHHBIE, IPOBOAMUTH DPACUYETHI M OLEHUBATh PEATUCTUYHOCTH
MOJIy4YEHHOTO 3HAa4eHHs (PU3NYECKOW BENUYMHBI; YMEHHE ONpEIeNsiTh
pa3MepHOCTh (PU3UUECKOM BETMUMHBI, TOJTYYEHHON NP pEIIeHUH 3a/1aun

YMeHue XapakTepu30BaTh MPHUHIIMIBI JACUCTBUS TEXHHUUYECKUX YCTPOHCTB, B
TOM 4YuciI€ OBITOBBIX HpI/I60pOB, U TPOMBIIUICHHBIX TEXHOJOTHUYCCKUX
MPOLIECCOB IO HMX OIHCAHUIO, WCIOIB3Yysl 3HAHHUS O CBOWCTBAX (DU3MYECKHX
SIBJICHUH ¥ HEOOXO0IMMBIE (PU3MUIECKHE 3aKOHOMEPHOCTH




10

11

YMeHue WCMoNb30BaTh 3HAHUS O (DU3MYECKHX SIBICHHUSIX B IOBCEIHEBHOU
KU3HM JUIA  OOeCledYeHHs Oe30IMacHOCTH TpH OOpameHuH ¢ OBITOBBIMH
npubopaMu H TEXHHUYECKHMMH YCTPONCTBAMH, COXpPaHEHUS 3JI0pOBbS U
COOIIOZICHHSI HOPM DKOJIOTMYECKOTO IIOBEJICHUS B OKpY’XKAMOIIEH cpene;
MMOHMMAaHUE HEOOXOIMMOCTH MPUMEHEHHS JOCTHKCHUH (DU3UKU U TEXHOJIOTUN
JUISL PaliMOHAIBHOTO ITPUPOIOTIOIB30BAHUS

OmnsIT noucka, npeoOpa3zoBaHus U MpeAcTaBieHuss nHbopMauu (HU3NIECKOTO
COJCpKaHUS  C  HCHOJb30BaHWEM  MH(POPMALNOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI; yMEHHE OLIEHUBATh JIOCTOBEPHOCTH MOIYYEHHON MH(OpMAaLUU Ha
OCHOBE HMEIOIIMXCS 3HAHUW M JIONMOJIHUTEIBHBIX HWCTOYHUKOB; YyMEHHUE
UCIIOJIb30BaTh TPU BBINOJIHEHWU YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
IUTEpaTypy (QHU3MUECKOro COJEpXKaHMs, CIPABOYHBIE MaTepHajbl, PECypCHI
cetu Uutepuer; BnagzeHue 0a30BBIMM  HaBBIKAMH  IpeoOpa3oBaHUS
uHbOpMAMK W3 OIHON 3HAKOBOW CHUCTEMBI B JPYTyl0; YMEHHE CO3/1aBaTh
COOCTBEHHBIEC NMHUCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE MH(OPMAIMH W3
HECKOJIbKMX UCTOYHHKOB



INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA

OI2 11O ®PU3UKE
Kon IlpoBepsieMblii 3JieMeHT CO/iepPKaAHUSI
1  MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe — aBukeHue. MarepuanbHas — Touka.  Cucrema  oTcuéra.
' OTHOCHUTEIBHOCTD JIBUKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. CpenHsis ckopocTb. Popmyna s
1.2 BeumcieHus cpeaneit ckopoctu: V = S/t
PaBHOMEpHOE MpsAMONWHEIHOE [BIKEHUE. 3aBHUCUMOCTh KOOPAHMHATHI Tella OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:
13 x(t)=x,+vt
I'padukm 3aBHCHMOCTH OT BPEMEHH [UIS MPOCKIMH CKOPOCTH, TPOCKIIUN
nepeMelIeHu s, MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JBHKEHUU
3aBUCUMOCTh KOOPAMHATHI Tella OT BPEMEHHM B CIy4dae paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUYKCHUS:
p
Sl =V, * I+ * =
=<
Dopmynbl  UIS TPOSKIUU TEPEMENICHHUS, MPOCKIIMA CKOPOCTH U TPOCKIIUU
YCKOpPEHUS TPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHH:
2
1.4 .s].(r)=vm.-r+a].-3.
U_\'('f) =Upy T4, I,
a(f)=canst,
Ulr‘ - Ul.'cL zzaxsr
I'padmky 3aBUCHMOCTH OT BpPEeMEHH IS TPOSKIHUU YCKOPCHHS, TIPOCKIIUU
CKOPOCTH, TPOEKIUU TEpEeMEeIIeHHs, KOOPAMHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBH)KCHUN
CBobOognoe manenune. DOpMyJibl, OMUCHIBAIOIINE CBOOOJHOE IMAaJEHHUE Tela IO
15  BepTHKAHM (IBM>KEHUE TeNla BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3EMIIH).
' I'padmkm 3aBUCUMOCTH OT BPEMEHH IS TPOSKIIMH YCKOPEHUS, TPOSKIIMA CKOPOCTH
¥ KOOPAMHATHI MPU CBOOOIHOM IMaJICHUU Tella M0 BEPTHKAIH
CKOpOCTh PaBHOMEPHOTO JABIMKEHHS TEJIa M0 OKpYKHOCTU. HampaBienne ckopocTu.
@dopmyna A1 BBIUMCICHHS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOJ
oOparieHus:
U= 2MR
T
1.6
LenTpocTpemurenpbHoe  yCcKopeHue. HampaBieHwe  IEHTPOCTPEMHUTEIHHOTO
yckopenus. @opmyiia JiIsS BEIYUCIICHUS YCKOPEHUS:
2
a. — L
“ R




dopmyiia, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAIICHUS:

ve L
T

1.7

1.8
1.9

Macca. ITnotHocTs Bemecta. PopMyiia JUIs BBIYUCIICHUS IUIOTHOCTH:
_m
V

Cuna — BekTopHas pusuueckas BennyuHa. CliokeHue cui
SIBnenue nnepuuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTL BCKTOpaA YCKOPCHU TCJIa U BEKTOPaA CUJIbI, ,HeﬁCTBYIOHleﬁ Ha
TCII0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HproToHa:

Fry=-Fis

1.12

1.13

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUAI. CDOpMy.Ha AJI1 BBIYUCIICHUA MOIYJISA CHIIbL
TPCHUS CKOJILXKCHUA:

Fo=u-N

Hedopmarus Tenma. Ynopyrue u  Heynpyrue JegopMmanuu. 3akoH yNpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

1.15

1.16

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

My - 1M~
F=Gg.-—L1_2

'L
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

dopmya s BBIYUCICHUS CHIIBI TSKECTH BOJIM3H MoBepXHOCcTH 3emiu: F = mg.
JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTthb
U TIeperpy3Ku

Nmmynbe Tena — BekTopHast Gu3nyecKas BeTMIrHA.
=mi
HNmnynsc cucremsl Ten. U3MeHeHue nmnyiibca. MiMiynbc cuiibl

3akoH COXpPAaHCHUSA UMITYJIbCA JIS 3aMKHyTOﬁ CUCTEMBI TCII:

D=nyU +m,U, =const



PeaxkTuBHOE NBUKEHUE

Mexannueckast pabora. @opmyia st BEIYUCICHHS paOOThI CHITBL:

A=Fsoosa
Mexannueckast MOIITHOCTb:
1.17 {
N==
I
Kunernueckas u norenuuansHas sueprus. @opmyna ajist BBIYUCICHUS
KMHETUYECKON SHEPIUU:
J'HUE
E E=—
2
1.18 Teopema o kuHeTnueckou s3Heprun. Popmyna AJig BBIYUCICHUS TOTEHIIMAIbHON
SHEPTUHU TeJa, MOIHATOTO
HaI 3eMIIEH:
E,=mgh
MexaHudeckas SHEPIus:
E=E;+E »
1.19 .
3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEpPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparieHue MEXaHMYECKON YHEPTUU TIPU HATMYUHU CHIIBI TPCHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
Peruar. Moment cuitsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 N .
[TonsrxubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqecﬂ:ﬂaﬂ
[laBiienue TBEpIOTO TENIA.
@dopmyra 11 BEIYMCIICHUS TABJICHUS TBEPIOTO Tena:
_F
P=%5
121 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BEIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
D=pgh+ P,
1.22 3axon [Tackans. ['mapaBIudeckuii mpecc



1.23

3akoH Apxumena. @Dopmyna and  ONpenenacHUs  BBITAJIKUBAIOLIEW  CHIIBI,
JEUCTBYIOILEH Ha TEJIO0, NOTPYKEHHOE B )KUIKOCTDh WIIX Ias:

Ycnopue miaBanus Tena. [InaBanue CYJO0B 1 BO3AYXOILJIABAHUC

1.24

1.25

Mexannueckue Konebanus. AMIUTHTYAQ, TIEPUO U YacToTa Konebanuii. dopmyra,
CBSI3BIBAOINAS YACTOTY U TIEPHOJ] KOJICOAHMIA:

MaremaTuueckuii M TNPYXUHHbIA MadaTHUKHU. [IpeBpaiieHue sHepruv mpu
K0JIeOATEIbHOM JIBUKECHUHU

1.26

3aryxaromue kosnebanus. Beinyx/1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanuueckre BOAHBI. [IpomonpHbIE W MONEpeYHbIE BOJIHBL J[IMHA BOJIHBI U
CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:

h=v-T

3Byk. ['poMKOCTh M BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOU BOJIHBI Ha TPAHUIIC JBYX
cpen. Madpa3Byk u yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenne cpeaHed IJIOTHOCTH BEIIECTBA, apXUMEIOBOM CHJIbI; KECTKOCTH
NPYXUHBL, KOd(DUIMEHTa TPEHWS CKOJBXKEHUS; paOOThI CHJIBI TPECHHUS, CHIIBI
YOPYTOCTH; CpelHEHd CKOPOCTH [BIKEHHS OpycKa IO HAKJIOHHON IUIOCKOCTH;
YCKOpEeHUs1 OpycKa MpHU ABUKEHUU IO HAKIOHHOM TUIOCKOCTH; YaCTOTHI U MEpUOJa
KOJIeOaHUH MaTEeMaTHYeCKOro MasTHUKA, YacTOThl M Tepuoja KojacOaHuit
MPYXUHHOTO MasTHHKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO0 HAa phlYar; padOThl CHIIBI
YOPYTOCTH IpU MOAbEME Ipy3a C MOMOIIBIO HEMOJABUKHOIO OJ0Ka; pabOThI CHIIbI
YIOPYTOCTH MPHU MOABEME Ipy3a C IMOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOHM CHIIBI OT 00BbEMa MOTPYKEHHONW YacTH
TeJa ¥ OT IJIOTHOCTH KHIKOCTH; HE3aBUCHUMOCTH BBEITAIIKHBAIOIIEH CHIIBI OT MaCCHI
T€Jla; CUJIbI TPEHUS CKOJBXEHHS OT CHUJIbl HOPMAJbHOI'O JAaBJIIEHUS W OT PoJa
MMOBEPXHOCTH; CHWJIbl YNPYrOCTH, BO3HHUKAIOWIEW B TIPYyKUHE, OT CTEIECHU
nedopMaluu MpYKUHBI; YCKOpeHUsi Opycka OT yrja HakJIOHAa HalpaBJsIOLIEH;
nepuoAa (4acToThl) KOJeOAaHWN HUTSHOTO MasTHUKA OT AJUHBI HUTH; MEpHOAA
KOoJIeOaHU TPYKMHHOTO MasiTHUKA OT MacChl Tpy3a MU >KECTKOCTH MPYKUHBI,
MCCJIEIOBAaHNE HE3aBUCHMOCTH TepHoja KojJeOaHW HUTSHOTO MasTHHKA OT MacChl
rpy3a. [IpoBepka yciioBHsl paBHOBECHS pblyara

1.30

1.31

Dusuueckue s161eHUs 8 npupo@e.‘ MMPUMEPHBI ABMXKCHUA C PA3JIMYHBIMH CKOPOCTSAMH B
J)KUBOH M HEXHUBOU npuponae, HeﬁCTBHC CHWJIBI TPCHUSA B IMPUPOAC U TCEXHHUKE,
MNPUJIMBBI W OTJMBBI, JABMXCHHUC ILIAHCT CoHeuHOMI CUCTCMBbI, PCAKTUBHOC
ABWIKCHUC JKUBBIX OPraHU3MOB, pbIdaru B TCJIC YCJIIOBCKA, BIIMAHUC aTMOC(l)epHOI‘O
JaBJICHHUA Ha JKUBOH OpraHusmM, ILJIaBaHUEC pI)I6, BOCIIPpHUATUC 3BYKOB XHWBOTHBIMU,
3CMIICTPACCHUC, celicMUuUYecKue BOJIHBI, IYHaMH, 5X0

Texnuueckue ycmpoucmea: CHUAOMETP, NAaTYMKU TOJOXKEHHS, DPACCTOSIHUS U
YCKOpEHUs, JAUHAMOMETp, MOJAIIUIHUKN, PpPAaKeTbl, pbluar, TMOABIXKHBIA U
HEMOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTbIE MEXaHU3MBl B OBITY,
COOOIIaoIMeCs] COCYAbl, YCTPOHCTBO BOJONPOBOJA, TUAPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPLIHEBOM HAcCOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE



TEIIVIOBBIE ABJIEHUA

OCHOBHBIC IIOJI0KCHHS MOJIGKYHSIPHO-KI/IHGTI/I‘ICCKOI;'I TCOpHUU CTPOCHHA BCILICCTBA.

2.1 Mopenu TBEPHOrO, KHUAKOTO M  ra3o00pa3HOr0  COCTOSIHMM  BeEIIeCTBa.
Kpucramnmmueckue n amopgHsbie Tena
29 JBuxkenue yactul BemiecTBa. CBsI3b CKOPOCTU JIBUXKEHUS YACTHI] C TEMIIEPATypOil.
' BpoyHoBckoe nBmxenue, uddy3us
2.3 CmauuBaHUE U KallWJUISIPHBIC SBICHUS
2.4  TemnnoBoe pacuIMpeHHE U CKATHE
2.5 TemnoBoe paBHOBeCHE
26 Buytpennsiss sneprus. Pabora u Temsonmepenada Kak CcrnocoObl M3MEHEHHUS
' BHYTpPEHHEH 3Hepruu
2.7  Bwuppl Temnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIHSI, U3ITyUYEeHUE
HarpeBanue u oxnaxnaenue tei. KoamdecTBo TEMIOTHL. Y AelIbHAs TEIUIOEMKOCTD:
28 QO=cm(t,—t,)
3aKOH COXpaHEHHUs JHEPrMH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:
2.9
O +0, +..=0
Hcnapenne u KouaeHcauus. V3MeHeHHWe BHYTpEHHEH »JHEpruu B Mpollecce
910 VYCHApEHHs M KOHJCHCALMM. Kunenne xmaxkoctu. YjaenpHas — Teruiora
' napoobpasoBanus: L = Q/m
2.11 BnaxHOCTh BO3ayXa
[TnaBnenue u Kpuctaumsanus. MisMeHeHre BHYTpeHHEH SHEPTUH MPU TUIaBICHUH U
KpUCTAJIIIM3alUU. Y IelbHasl TEII0Ta TUIaBIeHUS:
212, _©Q
m
BHyTpeHHsIst sHeprus cropaHus TOIUTHBA. Y JIeNbHAs TETUIOTa CTOPaHUS TOIUIHMBA: (
213 =Q/m
2.14  Tlpunnumnsl paboTs! TerioBslx aBurareneid. KIIJ{ TemnoBoro nuraresns
IIpakxmuueckue pabomoi
N3mepeHue ynenbHOM TEMIOEMKOCTH METAIIMUECKOro IMJIMHAPA; KOJIMYeCTBa
TEIUIOTHI, TOJIyYEHHOTO BOJI0M KOMHATHOM TeMIepaTypbl PUKCUPOBAHHOM MacChl, B
o5 KOTOpYIO OMylIcH HarpeThlii HIWIMHJP; KOJIMYECTBA TEIJIOThI, OTAAHHOTO HAarpeThIM
' IUIMHAPOM, TIOCJIE OITyCKaHWsl €ro B BOAY KOMHATHOW TeMIIepaTyphl,
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AyXa; YICIbHOW TEIJIOTHl IUIABJICHUS JIbJA.
HccnenoBanue n3MeHEHHs TEMIIEPaTyPhl BOJBI IIPH PA3INYHBIX YCIOBHSAX; SIBICHUS
TEMI000MEHa MPU CMEIIMBAHUU XOJIOHOW U ropsiuelt BOJIbI; poliecca HCTIapeHus
Qusuueckue sA61eHUss 8 npupode. TIOBEPXHOCTHOE HATSHKEHUWE M KalWUISPHBIC
2.16 sBileHUS B TPUPOJIE, KPUCTALIBI B Tpupoje, uanydeHwe CoJHIA, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera




Texnuueckue ycmpoﬁcmea: KalnnuJUIApbl, OPpUMEPbI UCIOJB30BAHUA KPUCTAJIIOB,
)KI/II[KOCTHBII‘/'I TEPMOMETP, AaTYUK TEMIICPATYyphbl, TCPMOC, CUCTEMA OTOILICHUA
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JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBas TypOWHA, IBUTATEIh BHYTPEHHETO
CrOpaHus
3  OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnextpuzanus ten. [[Ba BUa 3IEKTPUUECKUX 3apsiIoB
3.2 | BzaummopeiicTBue 3apspkeHHBIX Tel. 3akoH Kyrona
3.3 | 3aKkoH COXpaHEHHUS MEKTPUIECKOTO 3apsa
34 Onektpuueckoe mnojne. Hampspk€HHOCTh  3nekTpuueckoro mois. [lpuHiun
' CYTEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn osnextpuueckux 3apsioB. JleHcTBUE SIEKTpUUECKOro MO Ha
' aJIeKTpudecKue 3apsbl. [[pOBOTHUKN U TUANIEKTPUKH
[TocTostHubI snekTpuyeckuil TOK. JlecTBust anekTpuueckoro toka. Cuiia ToKa.
Hanpsixenue.
36 I=qg/t,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHE. Y ACNBHOE AIEKTPUUECKOE COMPOTHBIICHHUE:
3.7 R=pl/S
38 3akon Oma ais yuactka snekrpuueckoi nenu: | = U/R
[TocrienoBarenbHOE COCTMHEHUE TIPOBOTHUKOB:
I,=L: U=U,+U,; R=R +R,
1 1 2 1 2
3.9 IlapannensHoe coequHeHNE IPOBOJAHUKOB PABHOIO CONPOTHBIICHHUS:
U=U;:I=1+1; Rzi.
2 2 P
CMenaHHbIe COSTMHEHHMS IIPOBOTHUKOB
310 Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Ixoyns — Jlenna:
2
311 Qg=I"-R-t
312 OneiT Opctena. MarHutHoe TMoje MNPSMOTO TMPOBOJHUKA € TOKOoM. JluHum
' MarHUTHON HHIYKITUU
3.13 MarauTHOe ToJje MOCTOSTHHOTO MarHuTa. B3anMo 1elicTBHE OCTOSIHHBIX MAarHUTOB
3.14 | JleiicTBHe MarHUTHOTI'O MOJIA HA IPOBOJAHUK C TOKOM
3.15  Ompitel @apages. SIBneHue snekTpoMaruuTHOM nHAYKIMK. [Ipasuno Jlenna
Ilpakmuueckue pabomul
W3mepenue AIIEKTPUIECKOTO CONPOTHBIICHUS  PE3HUCTOPA; MOIIHOCTH
3.16  2IEKTpPUUYECKOTO TOKA; paOOTHI AMEKTPUUECKOTO TOKA.

HCCJ’IG}IOBaHl/Ie 3aBUCMUMOCTH CHJIBI TOKA, BO3HHUKAOMICI0 B IIPOBOAHHKE
(pe3I/ICTOpLI, naMnqua), OT HaAIIpsDKCHHUSA Ha KOHIAX IMPOBOJHHKA, 3aBUCHMOCTH




CONPOTHUBIICHUS OT JJUHBI MPOBOJHMKA, MJIOHIAJAM €ro IMONEPEUYHOro CEYEHUs M
YAETBHOTO COPOTUBIICHHUS.

[IpoBepka mpaBuna AJis SJAEKTPUUYECKOTO HAMPSHKEHUS TPU IOCIEI0BATEIHLHOM
COCIMHEHUU MPOBOJAHMKOB; IMpaBWJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa MpH
napajuieJIbHOM CO€IMHEHUU MMPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue A6NeHUs 6 npupooe: DIEKTPUUYECKHE SBIEHUS B armocdepe,

3.17  5AeKTpUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE MoJyie 3emiu, Apeid MOoJ0COoB,
POJIb MAarHUTHOTO TOJIS JUIS XKU3HH HA 3eMiie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoucmea: 5SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTar,
CU€TUYMK  DJEKTPUYECKOH  DHEPruM,  OSJIEKTPOOCBETUTENbHBIE  MPHOOPHI,

3.18 mHarpeBatenbHBIC SJIEKTPONPHOOPHI (IIPUMEPHI), AIEKTPUUYCCKUE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOTO TOKAa, T€HEPaToOp IMOCTOSHHOTO
TOKa

3.19 DnekrpomarnuTHbie BosHBIL. [llKkana 3eKTpoMarHuTHRIX BOJIH

3.20  JlyueBas monuenb cera. [IpsimonuHeitHOE pacipocTpaHeHHE CBETa

3.21 3akon oTpaxkeHus ceta. [I1ockoe 3epkano

3.22  IIpenomienue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | lucnepcus cBeTa

324 JIunza. Xon nydeit B snH3e. DOKycHOE paccTosiHME JIMH3bL. OnThueckas cuia
munsel: D = 1/F

3.25 TI'na3 kak ontuyeckas cucrema. OnTuueckue mprudopbl
Ilpaxmuueckue pabomul
#H#HPar###l13Mepenne  ONTUYECKON CWiIBI  coOMparomel JHH3BI;  (OKYCHOTO
paccTosiHusl coOuparomiei JTUH3bI (10 CBOICTBY PaBEHCTBA Pa3MEpPOB MpeaMeTa U
U300paKeHMsI, KOT/Ia TpeIMET pAaclojOXKeH B IBOWHOM (QOKyce), MoKazaTems

3.26 mpenomieHHs CTEKa.
###HPar##llccnenoBanue CBOWCTBA WM300paKCHHsI, MOJNYYCHHOTO C ITOMOIIBIO
coOuparoniel JTUH3bI; U3MEHEHHsI (POKYCHOT'O PACCTOSHUS JBYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TMPEJIOMJICHHUS CBETOBOTO JIy4a OT YIJia MaJCHUS Ha TPaHHIe
«BO3JTyX — CTEKJIO»

397 Qusuueckue sgnenus 6 npupooe: 3atmenus Connna u JlyHel, 1Bera Ten,
ONTHUYECKHUE SIBJICHUS B aTMOocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

3.28 | Texuuueckue ycmpoucmea: 09KH, IEPUCKOT, (hoToanmapar, ONTHIECKUE CBETOBOIBI

4  KBAHTOBBIE SABJIEHUA

41 PagnoaktuBHOCT. Anb(da-, Oera-, ramma-usiaydeHus. Peakiuum ambda-u Oera-
pacmana

4.2 | Onsitel Pezepdopna mo paccesuuto anbda-vactui. [InanerapHas Mosens aToma

4.3  CocraB aToMHOTO sigpa. M30TOIBI

4.4  llepuon nmosypacnaaa aTOMHBIX sIEp

4.5 | SnepHble peakluu. 3aKOHBI COXpPaHEHHs 3apsAI0BOr0 U MacCOBOTO YHCEN
Qusuueckue A6leHUss 6 HNpupode:  €CTECTBEHHBIH  paAMOaKTHBHBIN  (oOH,

4.6 = KOCMHYECKHE JIy4H, PAJHOAKTHBHOE M3ITyYSHHE MPUPOIHBIX MUHEPAJIOB, JCHCTBHE
PaTMOaKTUBHBIX M3JIy4YE€HUI HAa OPraHU3M YesIoBeKa

47 Texnuueckue ycmpoticmea. CHEKTPOCKOI, HHIUBUAYaTbHBIA JTO3UMETP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepuimkun 11.M.,
NBanoB A.U., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey

» ®uzuka: 8-if kmacc: 6a30BbI ypOBEHB: yueOHUK, § kinacce/ [lepoimkun U.
M., BanoB A. U., Akiinoreproe obmiectBo «M3maarenbctBo «lIpocBemenne
» ®uzuka: 9-i knacc: 6a30BbI ypoBEHB: yueOHUK, 9 kinacce/ [lepoimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AkiinoHepHOE OOIIIECTBO
«H3narensctBo «IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA

7 KIIACC

®usuka. KontponbHbsie paboThl. 7-8 kiaccol. [1leBnoB B.A. U3natenbcTBo
"Vyurens", 2001

KoutponbsHbie paboTsl 1o ¢usuke 7-9 knaccel. Mapon A.E., Mapon E.A.
N3parensctBo "l[Ipocsemienue”, 2003

Metonunueckoe nocodue. Puznka 7 knacc. Gunonosud H.B. M.: JIpoda, 2018
KM ®usuka 7 kinacc. 3opun H.U. M.: BAKO, 2011

®usuka 7 kinacce tectol. Kypoukuna I'.JI. M.: M3par-1lIkomna XXI Bek, 2003
COopHauk 3ama4 o ¢pusuke 7-9 kimaccel. M: IIpocsemenue, 2011

Tectsl no ¢pusnke 7 kinacc. Yebortapena A.B. M.: Dk3ameHn, 2010
KoHTpoibsHbIE U caMOcTOsITeNbHBIE Pa0oThI 10 dusuke 7 kiacc. [')pomiieBa
O.1. M.: Dx3amen, 2010

8 KJIIACC

®usuka. Konrponbasie padboTsl. 7-8 kiaccol. [1leBnoB B.A. U3natenbcTBo
"Vuurens", 2001

KonTtposnbsHbie paboTsl 1o pusuke 7-9 knaccel. Mapon A E., Mapon E.A.
NznarensctBo "IIpocBenienue", 2003

Metoanueckoe nmocooue. dusnka 8 kinacc. Punonosuy H.B. M.: JIpoda, 2018
KM ®usuka 8 kiacc. 3opun H.M. M.: BAKO, 2011

®usuka 8 kinacce tectol. Kypoukuna I'.JI. M.: Uzpat-1lIkona XXI Bek, 2003
COopnuk 3anau no gusuke 7-9 knaccel. M: IIpocsemienue, 2011

Tectsl o ¢pusnke 8 kinacc. Yeborapena A.B. M.: Dk3ameHn, 2010
KoHTponbsHbIe U caMocTosiTeNbHBIE PaboThl 10 dusuke 8 kiacc. ['pomiieBa
O.H. M.: Dx3amen, 2010

9 KITACC

KonTtponbshbie paboTsl o ¢pusuke 7-9 knaccel. Mapon A.E., Mapon E.A.
NznarensctBo "IIpocBemnienue", 2003

Metoanueckoe nocodue. duzuka 9 kinacc. 'yrnuk E.M., Yepnukosa O.A..
M.: dpoda, 2018

KM ®usuka 9 kinacc. 3opun H.U. M.: BAKO, 2011



[IpoekTHas aesTeabHOCTh yyamuxcs ¢uszuka 9-11 knaccel. JIeimapea H.A.
M3natenscTBo "Yuutens", 2008 CoopHuUK 3a1a4 1o ¢puszuke 7-9 kinaccol. M:
ITpoceenienue, 2011

Tectrl no ¢usuke 9 kinacc. ['pomuesa O.U.. M.: Dk3ameHn, 2011

KoHTposbHEIE B camocTosITeIbHBIE Pa00THI IO (hu3uke 9 kiacc. ['poMiieBa
O.1. M.: Ox3ameH, 2010 ®usrka KOHTPOJIbHBIE padOTHl B HOBOM (hopmare 9
kiacc. 'onosa 1.B. M.: Uatennexrt-Lientp, 2012

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

7 KJIACC

http://school-collection.edu.ru/

http://elkin52.narod.ru/

http://class-fizika.ru/

https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/
https://learningapps.org/index.php?overview s= category=0 tool

http://www.physbook.ru/index.php/PhysBook:DnekTponHsiii_yueOHUK (HU3HK
u https://physics.ru/

http://astronom-ntl.narod.ru/

https://uchi.ru/

https://vpr.sdamgia.ru/

https://oge.sdamgia.ru/

8 KITACC

http://school-collection.edu.ru/

http://elkin52.narod.ru/

http://class-fizika.ru/

https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/
https://learningapps.org/index.php?overview s= category=0 tool

http://www.physbook.ru/index.php/PhysBook:DnekTponnsiii_yueOHUK (PU3UK
u https://physics.ru/

http://astronom-ntl.narod.ru/

https://uchi.ru/



https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/

9 KJIACC
http://school-collection.edu.ru/
http://elkin52.narod.ru/
http://class-fizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://www.all-fizika.com/
http://physics03.narod.ru/
https://learningapps.org/index.php?overview s= category=0 tool

http://www.physbook.ru/index.php/PhysBook:DnekTponHsiii_yueOHUK (PU3UK
n

https://physics.ru/

http://astronom-ntl.narod.ru/

https://uchi.ru/

https://vpr.sdamgia.ru/

https://oge.sdamgia.ru/
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