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MNOACHUTEJBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

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

dusuka SBISETCA CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKHE 3aKOHbI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
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 COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIaHHBIE W  KCIOJB30BaTh  Hay4HbBIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

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

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

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

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

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

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

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

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS 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. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOIEC U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIBHKEHHUS.
HabGntonenue siBeHUs] UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnwie pabomul u onvimol.

1
2
3
4. HabnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJIEHCTBUU TeE.
5
6.

1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT IPHIIOKEHHOW CHJTBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znea 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JaBJE€HUsI raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue necTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YCJOBHE IUIaBaHUA TEN: IJIABAHUE WIIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOHN B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH HaA TEJIO B KHUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
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 MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTHH.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHHMS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTs BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENMN U 3aLATA OKPYKAOIIEH CPEIbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.
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Hab6mronenne 6pOyHOBCKOTO IBYKECHHSI.

Hab6mronenune nuddysun.

HaOmoieHue sIBIICHUI CMaYMBaHKSI U KaIMJUIAPHBIX SBJICHH.
HaOmroieHre TerIoBOro paciiupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a MpU U3MEHCHUHM O00bEMa W HArpeBaHWUU WIIHU
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITePaTyPhI.

Bupl Temionepenayu.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue nipy COBepIICHHH Pa0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGmronenne mocTostHCTBA TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJLTOHE HIIPUILA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCHUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanre sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Ctpoenne aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YIEIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
o ydactka uend. [locnegoBarenbHOe W mapajlieIbHOE — COCTMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J|elICTBME MAarHUTHOIO T10JIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMonb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DIIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pojia SIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHnKH TOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. I'a30BbIM pasps.

. I3mepenue cuibl Toka aMIepMETPOM.
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. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COIpOTUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJNEKTPU3ALMU TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS  DIIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JIVAJIEKTPUKHU.

CO6opka u npoBepka pabOoThI JIEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepeHne n peryJnpoBaHue HANPSIKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 pPE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IONEPEYHOIO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM IPU  MOCJIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKAa IPU NApaJIEIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIIEIAEMOM HaA
pe3ucrope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IIPU  HX
00BbEIMHEHUH U Pa3/IeIICHUN.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
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. OnbITEI 1O MCCIENOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOM WHIYKLHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTona. Bropon 3axkoH Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNEpHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMMIynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cusl TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJIa, OHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUECKOTO JABUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCUETA.
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9.

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

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

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

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

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

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

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYEeCKOM dHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

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

3Byk. ' poMKkoCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk 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).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

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

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO TaeHUS.

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS 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. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopnwie pabomul u onvimol.

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

2. M3ydeHue xapakTEpPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.
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3. I/ICCHGI[OBaHI/Ie 3dBHUCUMOCTH yIJia IPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHWA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTUYECKON CHIJIBI cOOMparoten
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOoBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JI1 CUCTEMATU3aluU
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHUH JAHHOIO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMalTHUX YCIIOBHUSIX;

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

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

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

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

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

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

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

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

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

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAINHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBECHHBIC CBS3U TMPU HM3YYCHHUH (PHU3NIECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBHIBOJIbI C MCIIOJIb30BAaHUEM JIETyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEIILHO BBIOMPATh CIOCOO perieHus y4eOHOW (u3nIecKou
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

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

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

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

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



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

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

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

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYXIaThb IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

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

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIsL pelieHns (U3NUECKUX 3HaHU;

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

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

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



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaThb HPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHsT B NPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CUJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETUYECKas M TMOTEHIMalbHAs JHEPTusi), MpH OMHCAHWUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



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

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33Ja4yl 3alMCBIBATh KPaTKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXXYIIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIWCTBYIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DPU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLlEeH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTEM CpPaBHEGHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (QHU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJWYHO JeNaTh KpaTKhe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALINEH;

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

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACBIIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3MUECKUX  SIBIICHUNW B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

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



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
$u3nYECKUit CMBICTT MCIOJIb3YEMbIX BEITUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUxX
IaroB C ONopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE MCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IYUYECHHH OT I[BETa H3JIyyarolled (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IPOBEPsSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
POBOJHUKOB): TUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAO)KEHHOW MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON DHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (hPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkrue 3aKOHOMEPHOCTH;

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



Heneil ¢ mocuea0BaTebHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YUYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcenl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapat Kypca (U3uKH,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JIeSITEIbHOCTD TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmarius
(ympyras, mjiacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCIYCKaHUsI W TOTJIONMEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



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

pacro3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KUHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacToTa KosjeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHUCEI
NP SIIEPHBIX PEaKlUsAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOWMCTBA (PUBMUECKUX SIBICHU,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcucTeMy u3  2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIJIOBUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

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



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPaKEHHUS CBETa OT yIJia MaJeHUs W yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
bU3MYeCKUX BETUYHH B BUAC TaONHIl U TPaPUKOB, N1€JaTh BBHIBOIBI 110
pe3yibTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAroNie JIMH3bI, PAJANOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIIMYMHBI M aHATIM3UPOBATh TOJTYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHas MOJEelb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TOJOKCHUSI, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy pEeHIeHNH YYeOHO-TIPAKTUYECKUX 3a7ad, ONMTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTU MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpeie;



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

UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJUYIHO TPEICTABIIATh PE3YIbTAThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTLHOCTH, TPU O3TOM TPAMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE OcHoBHBIE BUABI AeITEJIHLHOCTH
HaunmenoBanmue
Ne (undposbie)
pa3iesioB U TEM Konrpoasnsie  Ilpakrnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpaMmmasl padoTbI padoTbI
pecypcsl
Paznen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro Mupa
BrisiBnenue paznnauii Mex1y GU3NYeCKUMU U
XUMHUYECKUMH NpeBpanieHusMU. PacrioznaBanue u
bubmuoreka [JOK N
®du3nka - HayKa Kiaccuukanus GU3NUECKUX SIBICHUM:
11 2 https://m.edsoo.ru/7f
0 mpUpoje 416194 MEXaHUYECKHUX, TEIIOBbIX, SJIEKTPUUECKHUX,
MarHUTHBIX U CBETOBBIX. HalOitoieHne u onucanue
(UBUYECKUX SIBJICHUN
OmnpeneneHre UEHbI AEIEHUS Kb
M3MEpUTENbHOTO npudopa. 3mepenue mTuHEeRHBIX
pa3MepoB TN U MPOMEKYTKOB BPEMEHU C YUETOM
norpenrHocteil. Ismepenue o0bEMa KUIKOCTH U
TBEpOTO Tena. 3mepenne temneparypsl Ipu
bu6mmoreka [JOK MMOMOIIH KUIKOCTHOI'O TEpMOMETpa U JaTUuKa
dusznyeckue N
1.2 2 1 https://m.edsoo.ru/7f TeMIiepaTypbl. BbITloIHeHNE TBOPUYECKUX 3aJaHUN
BEITUYUHBI
416194 TI0 MTOUCKY CITOCOOOB M3MEPEHHsT HEKOTOPBIX
(bU3MYECKUX XapaKTEPUCTHK, HAIPUMED, Pa3MEPOB
MaJibIX 00bEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIIUX PACCTOSHUMN, MAITBIX
MPOMEXKYTKOB BpeMeHH. OOCyKIeHHE
IpeiaraéMblix CriocoooB
BbiasuKeHMe rmnoTes, 06bACHAOLWMX NPOCTbIe
EctecTBeHHOHAY bubnmoreka [JOK
. AIBJIEHUA, HaNpUmep: — NoYeMy OCTaHaB/MBAETCA
13 YHBII METO/T 2 1 https://m.edsoo.ru/7f

IIO3HAaHUs

416194

ABVKYLLEecs No ropusoHTasIbHOM NOBEPXHOCTU TENO; —
noyemy B *KapKylo NOroay B CBET/NION oaexae



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

npoxnagHemn, yem B TEMHoM. MpeanokeHme cnocobos
npoBepKu runoTes. NposeaeHNe nccaegoBaHMA No
npoBepKe Kakonnnbo rmnotessbl. MocTpoeHne
npocrenwmnx moaenen pusnyeckmx sBaeHnn (B snage
PVUCYHKOB W/IM CXeM), HanpuMmep nageHue npeamera;
NpPAMOJIMHENHOE pacnpocTpaHeHue cBeTa.

Hroro no pazgeny
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Paznea 2. [leppoHauyanbHble CBeleHHS O CTPOEHHMH BellecTBa

2.1

2.2

2.3

Crpoenue
BEIIIECTBA

JBrxenue u
B3aMMOJICVICTBUE
YaCTUII
BEII[ECTBA

ArperaTHble
COCTOSTHUS
BEIIIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/7f
416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f
416194

but6mmoreka [IOK
https://m.edsoo.ru/7f
416194

HaOnroeHue u MHTEpIpETAIHS OIBITOB,
CBUJICTEILCTBYIOMIMX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUH BEIECTBA: OIBITHI C PACTBOPECHUEM
pa3NIUYHBIX BemecTB B Boje. O1eHKa pa3MepoB
aTOMOB U MOJIEKYJI C UCIIOJIb30BaHUEM
dororpaduii, MosydeHHBIX HA ATOMHOM CHIIOBOM
mukpockorne (ACM) — mabopatopHasi paboTa 1o
TteMme: «OlieHKa TuaMeTpa aToMa METOJIOM PSAOB (C
ucrnonbs3oBanueM dortorpadpuit)». OnpeneneHue
pasMepoB MabIX Tell

Habmroienue u o0bsicHeHne OpOYHOBCKOTO
IBUKEHUS U sBieHus auddysun. [IpoBenenue u
00BsICHEHHUE OMBITOB IO HAOIIOICHUIO TETLIOBOTO
pacmpenus razoB. [IpoBeaenne u o0bsiCHEHHE
OTIBITOB TI0 OOHAPYKEHHUIO CHIT MOJIEKYJISIPHOTO
MPUTSXKCHUA U OTTAJIKMBaHUSA

Omnucanue (C UCTIOTB30BAHUEM MPOCTHIX MOJIETIEH)
OCHOBHBIX Pa3jIN4Mil B CTPOEHUU T'a30B, )KUIKOCTEN
1 TBEPABIX Tell. OOBsACHEHUE MATIOW CKUMAEMOCTH
KUIKOCTEN U TBEPABIX TEJ, OOIBITION
CKUMaEeMOCTH Ta30B. OOBSICHEHUE COXPAHCHUS
(GhopMBI TBEPIBIX TSN U TEKYUECTH KUIAKOCTH.
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[IpoBeneHne OMBITOB, JOKA3BIBAOIINX, YTO B
TBEPAOM COCTOSIHUM BOJIBI YACTUIIBI HAXOISTCS B
CpeHEeM Jajbllie APYT OT Apyra (INIOTHOCTh
MEHBIIIE), YeM B KHJKOM. Y CTAHOBJIICHHE
B3aUMOCBSI3M MEXY OCOOCHHOCTSIMU arperaTHbIX
COCTOSIHUH BOJIBI M CYIIECTBOBAHUEM BOIHBIX
opranuzMoB (MC — 6uonorusi, reorpagusi)

Pa3pgen 3. /IBu:xeHne u B3aumMojieiicTBUe TeJl

HccenenoBanue paBHOMEPHOIO IBUKEHHS,
olpeeneHue ero npusHakoB. Habmonenue
HEPaBHOMEPHOT'O JIBUKEHHUS U ONPEACICHUE €ro
OTJIMYUI OT pABHOMEPHOT'O JBM)KECHUSI.
Omnpenenenne CKOPOCTH PaBHOMEPHOT'O IBUKEHUS

Mexanunyeckoe bubmotera [JOK (1apuka B )KUJKOCTH, MOJIETH JIEKTPUUECKOTO
3.1 3 https://m.edsoo.ru/7f .
JIBIDKEHUE 416194 aBromMoOwss u T.1.). Onpeenenue cpeaHeit
- CKOPOCTH CKOJIbXXEHHS OpycKa WJIH IIapHKa 10
HAaKJIOHHOM Iu1ocKkocTy Pemenune 3aiaq Ha
OIIpEJIETICHUE IIyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JBM)KEHUS. AHANIN3 rpauKoB
3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHU
OObsicHEHHE U IPOTHO3UPOBAHUE SIBJICHUH,
00yCIIOBJICHHBIX UHEPIUEN, HAIPUMED, YTO
IIPOUCXOAUT IIPU TOPMOKEHUU WU PE3KOM
Nuepuus, bubnnorexa [JOK MaHeBpe aBTOMOOMJISI, T0YEMY HEBO3MOXKHO
3.2 macca, 4 https://m.edsoo.ru/7f MI'HOBEHHO IIPEKPATUTh ABUKEHUE HA BEJIOCUIIENE
IUIOTHOCTH 416194 UM caMoKare U T. 1. IIpoBenenue u aHanus

OTIBITOB, IEMOHCTPUPYIONTUX H3MEHEHUE CKOPOCTH
JIBIDKCHHMSI TeJla B Pe3ysbTaTe ICUCTBUS HA HETO
Ipyrux Tei. Pemenue 3amay Ha onpeeieHne
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Macchl Tejia, ero 00béMa U INIOTHOCTH.

3.3

Cuna. Bunsl cun
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but6mmoreka [{OK
https://m.edsoo.ru/7f
416194

N3ydeHne B3auMOJEHCTBUS KaK IPUUNHBI
M3MEHEHHS CKOPOCTH TeJla WIH ero e(opMaInu.
Onucanue peanbHbIX CUTYalUN B3aUMOJAEHCTBUSA
TEJ ¢ IOMOUIbIO MOJIENIEN, B KOTOPBIX BBOJAUTCS
MOHSTHE U U300pakeHne CUIIbL. M3yueHue cuibl
ynpyroctu. MccinenoBanue 3aBUCUMOCTH CHIIbI
YIPYTOCTH OT yJJIMHEHUS PE3UHOBOTO IIHYpa WU
MPYXUHBI (C MOCTpoeHHeM rpaduka). AHaIU3
MIPAaKTUYECKUX CUTYyalUi, B KOTOPBIX MPOSIBISAETCS
JIeHICTBUE CUJIBI YIIPYTOCTH (YIPYTOCTh Msua,
KPOCCOBOK, BETOK JIEpeBa H JIp.). AHAJIU3 CUTYaIIHH,
CBSI3aHHBIX C ABJICHUEM TAroTeHus. O0bsicHeHne
OpOUTAJILHOTO IBUYKEHUS IJIAHET C
UCIIO0JIb30BAaHUEM SIBJICHUS TSATOTEHUS U 3aKOHA
uHepuuu. M3zMepenue Beca Tenna ¢ IOMOIIbIO
nuHaMomeTpa. OO0CHOBaHME ITOTO crocoda
U3MepeHus. AHaIU3 U MOJEIUPOBAHKE SABJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAJILHOE MOJIyYEeHHE
IIpaBUJIa CJIOKEHMSI CUJI, HAIIPABJICHHBIX BJIOJIb
oIHOM TIpsiMoit. OTipeieNieHne BETUIMHBI
paBHOAEHCTBYIOIEN cuil. MI3ydeHne cuibl TpeHus
CKOJIbJKEHUS U CWJIBI TpeHUS Nnokos. MccnenoBanne
3aBUCUMOCTH CHJIbI TPEHMSI OT CUJIbI JABJICHUS U
CBOICTB TPYIIMXCSI IOBEPXHOCTEU. AHANIN3
MPaKTUYECKUX CUTYaluH, B KOTOPBIX MPOSIBISETCA
JIeNCTBUE CUITBI TPEHMUSI, UCIIOJIB3YIOTCSL CLIOCOOBI €€
YMEHBIICHUS WK YBEIHUEHUS (KaTaHUE Ha JIbDKaXx,
KOHBKaX, TOPMOKEHHE aBTOMOOWIIS,
HCIIO0JIb30BAaHUE MMOAIINITHUKOB, TUIABAHUE BOAHBIX
KUBOTHBIX U Ap.). Pemenue 3anay c



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

UCIIOJIb30BaHUEM (OpMYIT Ui pacuéra CHUIIbI
TSYKECTHU, CUJ1 AHAJIN3 U MOJIEITMPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE MTOTyYEHUE
IIpaBUJjIa CJIOKEHUS CUJI, HAIIPABJICHHBIX BIOJb
oaHOM npsiMoi. OnpenesieHre BeTUYUHbI
paBHOAEHCTBYIOLEN cuil. VI3ydeHne cuiibl TpeHus
CKOJIbXKEHUS U CUJIbI TpeHUs 1oKosi. MccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHSI OT CUJIbI JABJICHUS U
CBOMCTB TPYIIUXCS TOBEPXHOCTEH. AHAIU3
MPAaKTUYECKUX CUTYyalUl, B KOTOPBIX MPOSIBISAETCS
JEHCTBUE CUITBI TPEHHUS, UCTIONB3YIOTCS CLIOCOOBI €€
YMEHBIICHUS WK YBEIHUEHUS (KaTaHHe Ha JIbDKaX,
KOHBKaX, TOPMOXKEHHE aBTOMOOWIIS,
WCII0JIb30BAaHUE MOIIUITHUKOB, TUIABAHUE BOAHBIX
JKUBOTHBIX U Jp.). Pemienue 3anau c
MCIIOJIb30BaHuEM (OpMYJI Ui pacuéTra CHUJIIbI
TSDKECTHU, CUJIBI YIIPYTOCTH, CUITBI TPEHUS
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Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B

4.1

JlaBneHue.
ITepenaua
JTaBJICHUS
TBEPABIMU
TeJIaMH,
JKUJIKOCTSIMH 1
razamu

bu6mmoreka [JOK
https://m.edsoo.ru/7f
416194

AHanu3 U 00bSICHEHHUE OINBITOB U MPAKTHUECKUX
CUTYaIHii, B KOTOPBIX MPOSBISAETCS CUJIA IaBICHHUS.
Ob6ocHoBaHMEe cIOCOOOB YMEHBILICHUS U
YBCIIUUCHUA JTaBJICHUS. I/I3yqu1/1e 3aBUCUMOCTH
JTABJICHUS Ta3a OT 00bEMa U TEMIIEpaTypHhI.
N3ydenune ocobeHHOCTEN nepeaayuu AaBIeHus
TBép)II)IMI/I TEJIaMH, )KUAKOCTAMU U Ira3daMu.
O6ocHOBaHUE Pe3yIbTATOB OIBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIIOM,
KHUJIKOM M ra3000pa3HOM COCTOSHUSX.
OKCHEepUMEHTAIbHOE JJ0KA3aTEIbCTBO 3aKOHA



https://m.edsoo.ru/7f416194
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[Tackans. Pemenue 3agaq Ha pacué€r naBieHUs
TBEPJIOTO TENA

4.2

JlaBneHnue
KUJIKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f
416194

HccnenoBanue 3aBUCUMOCTH JaBJICHUS JKUIKOCTH
OT TJIyOUHBI OTPY>KEHHSI U IFIOTHOCTH JKUJIKOCTH.
Hab6nronenue u 00bsiICHEHNE THAPOCTATHYECKOTO
napajiokca Ha ocHoBe 3akoHa [lackans. M3yuenne
cooOImaromuxcs cocy1oB. Pemenne 3amad Ha
pacuér naBieHus xKuaKocTH. OObICHEHNE
NpUHINIA JEWCTBHUS THIPABINIECKOTO Tpecca,
THEBMATHYECKUX MAIIHH. AHAIN3 U 00BSICHEHHE
NPAKTHYECKUX CUTYAIIUH, ICMOHCTPUPYFOIIHX
NPOSIBJICHUE JTABJICHHS )KUAKOCTH U 3aKOHA
[Mackass, HarpuUMep MPOIECCOB B OPraHU3MeE MPH
rJ1yOOKOBO/HOM HBIPSIHUU

4.3

4.4

ATMocdepHoe
JIaBJICHUE

JenicTBue
JKUJIKOCTH U
rasza Ha
MIOTPYXKEHHOE B
HUX TEJIO

bu6mmoreka [JOK
https://m.edsoo.ru/7f
416194

but6mmorekxa [{OK
https://m.edsoo.ru/7f
416194

DKcrepuMeHTaTbHOE O0HAPYKEHHE aTMOC(EPHOTO
JaBJeHUs. AHAIU3 U 0ObSICHEHUE OTIBITOB U
MIPAKTHUYECKUX CUTyalUH, CBA3aHHBIX C IEUCTBUEM
atMocdepHoro napineHus. OObsCHEHNE
CyILLIECTBOBaHMs aTMocdepsl Ha 3emiie u
HEKOTOPBIX IJIAHETaX UM €€ OTCYTCTBHSI Ha IPYTHX
rianeTax u Jlyne. O0bscHeHrEe H3MEHEHUS
IUIOTHOCTH aTMOC(EPHI C BBICOTOM U 3aBUCIMOCTH
aTMOC(epHOro JaBJIeHUS OT BBICOTHI. Perienne
3aJ1a4 Ha pacy€T aTMOCHEPHOTo AaBJICHUS.
Nzyuenue ycrpoiictBa 6apomeTpa-aHepouaa
DKcIepuMEeHTabHOE OOHAPYKEHHUE AEUCTBUS
JKHUJIKOCTH U Ta3a Ha MOrpyXEHHOE B HUX TEJIO.
OnpezeneHye BHITAIKUBAIOIIEH CHUJIB,
JIEHCTBYIOIIEH Ha TEJ0, MOTPYKEHHOE B )KUJKOCTb.
ITpoBenenue u 00CykA€HNE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD BBITAIKMBAIOLIEH
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CHUJIbI, ICCTBYIONIEH HA TEJO B KUJIKOCTH, OT
00bEMa MOTrpy)EHHOM B )KUIKOCTh YaCTH TeJa M OT
IJIOTHOCTH XKUJKOCTH. [IpoBepka He3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIbI, ICHCTBYIONIEH Ha TEJO B
JKHJKOCTH, OT Macchl Teaa. MccnenoBanue
3aBHCHMMOCTH Beca Tella B BOAC OT 00bEMa
IIOTpy>KEHHOM B JKHUJKOCTb 4acTH Teia. Pemenue
3a/1a4 Ha MPUMEHEHUE 3aKOHa ApXuMeza U YCIOBUS
raBanus ten. KoHcTpyupoBaHue apeoMerpa win
KOHCTPYMPOBAHUE JIOJIKU U ONIPECIICHHE €€
Ipy30M0AbEMHOCTH

Uroro no pazgeny

Paznea 5. PaGora n MoIHOCTDH. JHEprus

21

BKCHepI/IMeHTaHBHOG OIIpCACIICHUC MEXaHHYeCKOH
pa60TI>I CHJIBI TSAKECTHU IMPU MAACHUHN TCJIa U CUJIBI

Pa6 bu6mmoreka [JOK TPCHH ITIPU PABHOMCPHOM NEPEMEIICHUN TeIa MO
aborta u . R
5.1 3 https://m.edsoo.ru/7f TOPHU30HTAJILHON MOBEPXHOCTH. Pacyér MoniHoCTH,
MOIIIHOCTh . N
416194 pa3BUBaeMOM MpH MoabEMeE 1o JecTHuIle. Pemenne
3a/1a4 Ha pacy€T MeXaHU4ecKou paboThl U
MOIIIHOCTHU
OrnpesiesieHre BBIUTPHIIIA B CHIIE TIPOCTHIX
MEXaHU3MOB Ha MPUMepe pblyara, MoABUKHOTO 1
HETIOJIBMYKHOTO 0JI0KOB, HAKJIOHHOM TIJIOCKOCTH.
UccnenoBanue ycnoBus paBHOBECHS pbluara.
but6mmoreka [OK N
[Ipoctoie OO6Hapy>keHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
5.2 5 https://m.edsoo.ru/7f
MEXaHU3MbI Pa3IMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,

416194

UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE B
KUBBIX OpTaHU3Max. JKCIIEPUMEHTAIbHOE
JTI0KAa3aTeNbCTBO PABEHCTBA PadOT MPHU MPUMEHEHUN
NpocThIX MexaHu3mMoB. Onpenenenue KIT/]
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HaKJIOHHOH IJIOCKOCTH. PelieHue 3agad Ha
MIpUMEHEHHUE MTpaBUjIa paBHOBECHS pblyara u Ha

pacuér KII/I.
M bubmuoreka [JOK
eXaHUYeCcKas
5.3 . 4 1 https://m.edsoo.ru/7f
SHepit 416194
Hroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO
YACOB I1O0 08 12

[TPOTPAMME
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8 KUIACC

KoanuecTBOo 4acoB DIeKTPOHHBI OcHoOBHBIE BUABI JeITEJILHOCTH
HaunmenoBanmue
Ne e (undposnie)
pa3ie/ioB H TeM Konrpoabnbie IIpakTnyeckue
n/n Bcero oOpa3oBareJib
MPOrpamMMbl padoThI padoThI
HbIE pecypchbl
Pazgen 1. TermioBble iBJICHUSA
HaGnronenue u uaTEprpeTanus OnbITOB,
CBUJIETEILCTBYIOMIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BELIECTB B BoJie. Pemenue 3a1a4 no
OLICHUBAHMIO KOJIMYECTBA AaTOMOB MJIM MOJIEKYJ B
eauHuile o0bEMa BellecTBa. AHaAIN3 TeKCTa JPEBHUX
aTOMUCTOB (Hampumep, pparmeHTa noamsl Jlykpemnus
«O mpupoe Bemien») ¢ U310KEeHHeM 000CHOBaHUMA
aTOMHOM runotessl (cMbIciioBoe uTeHue). OneHka
Bubarorexka yOeIUTEeNIbHOCTH ATUX 000cHOBaHMM. OOBsICHEHNE
11 Crpoenue u 7 IIOK OpOYHOBCKOTO JBIKEHUS, siBiIeHUs quddy3un u
' CBOMCTBA BEILIECTBA https://m.edsoo. pa3IMYMi MEXy HUMHU Ha OCHOBE TIOJIOKEHHU I
ru/7f4181ce MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH CTPOCHUS

BerecTBa. OObSICHEHHE OCHOBHBIX Pa3IMuuil B
CTPOEHUH Ta30B, KUIKOCTEH U TBEPIBIX TEI C
HUCIIOIB30BAHUEM ITOI0KEHUH
MOJ'IeKy.]'IHpHOKI/IHeTI/IquKOI\/II TGOpI/II/I CTpOGHI/ISI
BCIICCTBA. HpOBC}IGHI/Ie OIIBITOB I1I0 BBIpaHII/IBaHI/IIO
KPHUCTAJJIOB MOBAPEHHOW COJIM WJIU caxapa.
[TpoBeneHme 1 0OBICHEHUE OIBITOB,
IIGMOHCTpI/Ip}IIOH_[I/IX KaHI/I.H.IISIpHBIe SABJICHUA U ABJICHUC
cmauuBanust. OObsSCHEHHE POJIN KaMIUISIPHBIX



https://m.edsoo.ru/7f4181ce
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SIBJICHUU AJId ITOCTYIJICHHA BOAbI B OPraHu3M
pacrenuii. Habmoienue, nposeeHue 1 00bsICHEHNE
OTIBITOB 110 HAOJIOEHUIO TETNIOBOTO PACIIUPEHUS
ra3osB, XXKuUAKOCTel U TBEPABIX Tes. OObsCHEHUE
COXpaHeHUs 00bEMa TBEPBIX TEIl, TEKyUeCTH
KUOAKOCTHU (B TOM YHUCJIC, pa3HUIIbI B TCKYUYCCTH IJIA
Pa3HBIX KUJIKOCTEH), naBiaeHus ra3a. [IpoBenenue
OIIBITOB, JCMOHCTPUPYIOMINX 3aBUCUMOCTDb OJAaBJICHUA
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WiIn
OXJIAXKACHUA, U UX 00BsSICHEHHE HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYCHHsI. AHAIU3 MPAKTUYECKUX
CUTYallUi, CBSI3aHHBIX CO CBOMCTBaMHU ra3os,
KUAKOCTEH U TBEPBIX TEll.

1.2

TeruioBbie
MPOLECCHI

21

BbubGnaunoreka
LHOK

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

O06ocHOBaHME MPaBUII U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHUE pa3IMYHBIX CIOCOOOB U3MEPEHUS U ILIKAT
temneparypbl. HabmoaeHne u 06bscCHEeHNE OIBITOB,
JEMOHCTPHUPYIOIINX U3MEHEHHE BHYTPEHHEN SHEPTHU
TeJa B pe3yJibTaTe Terionepeaun 1 paboThl BHELITHUX
cwit. HaGmoieHre u 0o0bsCHEHNE OTBITOB,
00Cy>XJIeHUE MPAKTUYECKUX CUTYaLIUH,
JAECMOHCTPUPYIOIIHX PA3JIMYHBIC BUABI TCIIONCPCAAYn:
TCIIIOIMPOBOAHOCTE, KOHBEKIINIO, U3JTYUCHHUC.
UccnenoBanue siBIeHUS TEMI000MEHA TTPU
CMEIIMBaHUM XOJIOJHOM U Topsyeil BOMBI.
HabnroneHue ycTaHOBIIEHUS TEIJIOBOTO PaBHOBECHS
MEXly ropsueil 1 XoJ01Ho# Booi. Onpenenenue
(U3MepeHHe) KOJIMUYECTBa TEIUIOTHI, OJyYEeHHOTO
BOJIOM ITPH TEMJIOOOMEHE ¢ HAarpeThIM METAJUIMYECKUM
numuHApoM. Onpeaenenne (M3MEpeHne) yaeIbHON
TEIUIOEMKOCTH BellecTBa. Pemenne 3aaay, CBA3aHHBIX



https://m.edsoo.ru/7f4181ce
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C BBIYMCIICHUEM KOJINYECTBA TEIJIOTHI U TEIIIOEMKOCTH
pu TeriooOMeHe. AHalU3 CUTYaluid TPaKTHUECKOTO
HCII0JIb30BAaHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB, HAIPUMEP, B LIETSAX SHEProcOepeKeHUs:
TEIUIOU30JISIIHSL, SHEProcOeperaone KpbIiim,
TEPMOAKKYMYJISITOPHI U T. A. HaOmonenue sBieHwmii
ucrapeHus 1 KonjaeHcauuu. Mccnenosanue nponecca
UCTIApEHHS PA3JIMYHBIX XUAKoCcTeH. OObsICHEHHE
SIBJICHUM MCIIApPEHHsI U KOHJICHCALIMM Ha OCHOBE
aTOMHO-MOJIEKYJIsipHOrO yueHusi. HaOntonenue u
00BsICHEHUE Mpollecca KUIEHUS, B TOM YHCIIe
3aBUCUMOCTH TEMIIEPATyphl KUIICHUS OT AaBJICHUS.
Omnpenenenue (M3MepeHre) OTHOCUTEILHON
BJIAKHOCTH Bo3ayxa. HabmroneHnue npotecca
IIJIABJICHUS KPUCTAJUIMYECKOrO BEIIECTBA, HAIIPUMED,
apaa. CpaBHEHUE MPOIECCOB IUIABIICHUS
KPUCTAJUIMYECKUX TEJl U pa3MAT4eHUs IIPU
HarpeBaHuu amop¢HsbIX Ten. OnpeneneHue
(u3MepeHue) yAeabHON TEeIUIOTH TUIABJICHUS JIbJA.
OOnbsicHeHHE SIBJIEHUH MJIaBIECHUS U KPUCTATU3ALH
Ha OCHOBE aTOMHOMOJIEKYJIIPHOIO y4eHUs. Pemenue
3a/1a4, CBA3aHHBIX C BBIYUCIEHUEM KOJIMYECTBA
TEIJIOTHI B MTPOIIECCaxX TEIIONEepeIauy PH IIJIaBJICHUN
Y KPUCTAJUIM3alN, UCTTAPEHUU U KOHACHCAIUN.
AHaM3 CUTyalui MPAaKTHYECKOTO NPUMEHEHUS
SIBJICHUH TUIABJICHUS U KPUCTAJIIM3ALMY, HAIpUMED,
IIOJIyYEHUE CBEPXUUCTBIX MATEPUAJIOB, COJIEBas IPEIIKa
U J1p. AHanu3 paboThl U OOBACHEHHE IPUHITUIA
JIEUCTBUS TEIUIOBOTO ABUraresid. Beruncienue
KOJIMYECTBA TEIUIOTHI, BBIIEIAIOLIErOCs IIPU CrOPAHUU




pa3nuuHbIX BUAOB TorunBa, U KII/] aeurarens.
OO6cyx1eHne YKOJIOTHYECKUX TTOCIEICTBUI
HCIIO0JIb30BaHUs JIBUTaTEI€l BHYTPEHHETO CTOPaHMs,
TEIJIOBBIX U THAPO3JIEKTPOCTAHIUI

Hroro no pazgeny

Paznen 2. Duekrpuyeckue

28

U MAarHuTHbIC SIBJICHUA

HalGnronenue u npoBeieHre ONBITOB 10 AJIEKTPHU3AIUN
TEJI IPU COMTPUKOCHOBEHUH W MHAYKIHEH.
Hab6nronenue u 00bsICHEHNE B3aUMOIEHCTBUS
OJHOMMEHHO U PA3HOMMEHHO 3apsSKEHHBIX TEIL.
OOBsicCHEHHE NTPUHITUIIA JCHCTBUS AJIEKTPOCKOTIA.
OOBsiICHEHUE SBJICHUH JICKTPU3AIMH ITPH

DIIEKTpUUYECKHE .
bubnnoreka COIIPUKOCHOBEHUH TEJI U UHAYKLUEH C
3apsbl. .
P LIOK HCIIOJIb30BAaHUEM 3HAHUHN O HOCUTENSAX dJEKTPUUECKUX
2.1 3apsKeHHbIE Tena 7
https://m.edsoo. 3apsA/I0B B BemiecTBe. Pacno3naBanue u 00bsICHEHUE
1 UX . N
. ru/7f4181ce SIBJIEHUW JIEKTPU3ALMU B TIOBCETHEBHOW KU3HU.
B3aUMOJICHCTBUE -
HaOmronenue u oObsICHEHHUE OIBITOB,
WJUTFOCTPHUPYIOMIUX 3aKOH COXPaHEHUs
ANEKTPUUECKOTO 3apsiaa. HabmoeHre onpIToB 1o
MOJEIIUPOBAHUIO CUJIOBBIX JIMHUMN 3EKTPUIECKOTO
nosist. MccnenoBanue AEMCTBUSA 3EKTPUUYECKOTO TOJIS
Ha MPOBOJIHUKH U TUAJIEKTPUKH.
HaGnronenune pa3anvHbIX BUIOB ICUCTBUS
bubnuoTeka AIIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITHX BUIOB
29 ITocTosiHHBIN 20 1 [HOK JIEHCTBHS B TIOBCEIHEBHOM sxm3HU. HaOmroneHue
' ANEKTPUUECKUHN TOK https://m.edSO0 = BO3HHMKHOBEHHS ra30BOTO pa3psijia U AJIEKTPUIECKOTO
Tu/7f4181ce TOKa B XHUAKOCTH COOpKa U UCTIBITAHHE

AIIEKTPUYECKON LIENU MOCTOSIHHOTO ToKa. Mi3mepenue
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CuJIbl TOKa amriepmerpoM. 3mepenue
JIEKTPUUYECKOTO HANPSKEHUS BOJIBTMETPOM.
ITpoBenenue u 00BSICHEHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD 3JIEKTPUYECKOTIO
COIIPOTHUBIIEHUS IPOBOJAHUKA OT €r0 JUIMHBI, IUIOIAAN
IIONIEPEYHOro ceueHus u marepuana. Mccnenosanue
3aBHCUMOCTH CHUJIBI TOKA, IPOTEKAIOIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HanpspkeHus Ha pesucrope. [IpoBepka npasuia
CJIOKEHMSI HAIIPSHKEHUH ITPU [10CIIEI0BATEILHOM
COEZIMHEHUU JIBYyX pe3uctopos. IIpoBepka npasuia
JUI CWJIBI TOKA IIPH MapajyieIbHOM COEMHEHUU
PE3UCTOPOB. AHAJIN3 CUTYALMH OCIEI0BATEIBHOTO U
[apaJUIEIbHOTO COEANHEHNS IPOBOJHUKOB B
JIOMAIITHUX 3JIEKTPUUYECKUX ceTsx. Pemenue 3aaay c
UCIIob30BaHueM 3akoHa OMa u hopmyn pacuéra
AIIEKTPUYECKOTO CONIPOTUBIICHUS ITPU
MOCJIEZI0BATEIHLHOM U NapajlieIbHOM COEIMHEHUU
npoBOJHUKOB. OnpeaeneHne padoThl AIEKTPUUECKOTO
TOKa, MPOTEKAIOUIETO uepe3 pesucrop. Onpenenenne
MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pesucrope. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
yepes JaMIOYKy OT HalpsKeHUs Ha Hel.
Onpenenenne KIIJ[ narpesarens. MccnenoBanue
npeoOpa3oBaHus SHEPTUH NPU MOIbEME Ipy3a
anektpoasuratesneM. O0bsICHEHNE yCTpOHCTBa U
IIPUHIINIA JEWCTBUS TOMAIIHUX
AIIEKTPOHArpeBaTeIbHbBIX TPUOOPoB. OObsICHEHNE
IIPUYUH KOPOTKOTO 3aMbIKaHHsI U IPUHIINIIA JEHCTBUS
IIJIaBKUX NpefoxpanuTenen. Pemenne 3amad ¢




KCIOJIb30BaHueM 3aKkoHa Jlxoyns—Jlenna

HccnenoBanre MarHUTHOI'O B3aUMOIEHCTBUS
IIOCTOSAHHBIX MArHUTOB. I/I3yquHe MArdmuTHOI'O I10JI1
IIOCTOSAHHBIX MAarHUTOB HpI/I nx O6’I>CI[I/IHCHI/II/I 158
pasaenenuu. McciienoBaHue MarHuTHOrO
B33HMOIICI>’ICTBHSI ITIOCTOSAHHBIX MAIrHUTOB. HSy‘lCHI/Ie
MarHUTHOTO TIOJISI ITOCTOSTHHBIX MAarHUTOB MPH UX
00beIMHEHNH U pa3jieiieHuu. [IpoBeieHre onbITOB 10
BU3YaJIM3aIUH MOJIS TOCTOSTHHBIX MarHUTOB.
W3ydeHue siBneHUs] HAMarHUYMBaHKS BEILIECTBA.
UccnenoBanue neicTBus 3J€KTPUUIECKOTO TOKA Ha

bubnuoreka
MarHTHLe LIOK MarHuTHY1o ctpenky. [IpoBenenune onsiToB,
2.3 6 1.5 JIEMOHCTPUPYIOUINX 3aBUCUMOCTb CHJIBI
SIBIICHUS https://m.edsoo .

u/7fA181ce B3aWMOJICVCTBUS KaTYIIKK C TOKOM U MarHuTa oT

- CHUJIBbl U HAINlPaBJICHUS TOKA B KaTyIlIKe. AHAIIN3
CUTyaluil IPAKTUYECKOTO MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOICTBaX, MPOMBIIUIEHHOCTH, MEAUIINHE).
N3yueHune neicTBUS MArHUTHOTO TOJISI HA IPOBOJAHUK
¢ TOKOM. M3yueHune elCTBUS 3JIEKTPOABUTATEIS.
N3mepenne KII1/] amekTpoaBuraTenbHOM yCTaHOBKH.
Pacnio3HaBaHnue u aHaIM3 pa3IMYHBIX TPUMEHEHUN
AIIEKTpOABHUraTeNel (TpaHCHIOPT, OBITOBBIE YCTPOICTBA
u ap.)

bubnuoreka OTMBITE IO UCCIIEIOBAHUIO SIBJICHUS

24 DJIeKTpOMarHuTHas 4 [HOK ANEKTPOMATHUTHON MHAYKIMU: UCCIIETOBAHNE
' WHTYKITAS https://m.edso0 = w3MeHeHuUH 3HAYCHHS U HAMTPABICHHUS HHIYKIIHOHHOTO
Tu/7f4181ce TOKa
Uroro mo pazneny 37
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

HanMeHoBaHIe KOIHICCTRO YACOB DJIeKTPOHHBbIE OcHoBHBIE BUABI J1eITeILHOCTH
Ne (undposbie)
/1 pa3aeaoB H TEM Kontpoabubie IIpakTnuyeckue oGpa3oBaTeb
NMPorpamMmbl Bcero
padoTbl padoThI HbIE PecypChl
Pa3zgen 1. Mexannueckue siBJICHUA
AHanu3 1 00CyXICHHUE PA3IMYHBIX TIPUMEPOB
MEXaHUYECKOro JBUKeHus1. O0CyKIeHuE rpaHHmIl
NPUMEHUMOCTH MOJIENIN «MaTepHalbHas TOUKay.
Onucanne MEXaHNYECKOTO ABM)KCHUS Pa3IMUHbIMU
cnocobamu (ypaBHeHue, Tabnuia, rpaduk). AHau3
YKU3HEHHBIX CUTYallUul, B KOTOPBIX MPOSBIISAETCS
OTHOCHUTEIIbHOCTh MEXaHHYECKOTO JIBFKCHUS.
Ha0roieHne MeXaHu4IeCcKOro JIBIKEHUS Telia
OTHOCHUTEIILHO pa3HbIX Tes oTcuéra. CpaBHEHHE
Mexanunueckoe bubnuoteka MyTEW U TPACKTOPUI ABUKEHHS OJHOTO U TOTO ke
11 JBUKECHHE U 10 1 [HOK TeJa OTHOCUTENBHO Pa3HbIX TeN OTcuéTa. AHAIN3
' CIIOCOOBI €T0 https://m.edsoo. = tekcra I'anunes 06 OTHOCUTEIBLHOCTH ABUKECHUS,
ONMCAHHUS ru/7f41ada6 BBITOJIHEHHE 33JaHUI IO TEKCTY (CMBICIIOBOE

yteHue). OnpeneneHue cpeiHed CKOpoCTH
CKOJIb)KEHUSI OpyCKa WM IBYKEHUS [IapUKa 0
HaKJIOHHOM TIOCKOCTU. AHAJIU3 U 00CYyXK/IeHUE
Croco00B MPUOIMKEHHOTO OIpeIeTICHUS
MIHOBEHHOU ckopocTh. Onpeenenue CKopocTi
PaBHOMEPHOTO JIBUKEHUS (IIapHKa B )KUJIKOCTH,
MOJIEJIN HIIEKTPUYECKOT0 aBTOMOOWMIIA U T. 11.).
Ornpenenenne myTu, IPORJEHHOTO 32 JaHHBII
IIPOMEXYTOK BPEMEHH, U CKOPOCTH TeJja 110
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rpaduKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOTO
JBYKEHUs OT BpeMeHH. OOCyKIeHNEe BO3MOKHBIX
MPHUHIUIIOB JACUCTBUS MPHUOOPOB, U3MEPSFOIINX
CKOpOCTH (CITUAOMETPOB). Brruncienue myt u
CKOPOCTH TIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEIHOM
JIBIKeHUU Tena. OnpeneneHue NpouIeHHOTO My TH
Y YCKOPEHUS IBUKEHUS TeJa 1Mo rpaduky
3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
HpﬁMOJ’IHHCfIHOFO ABWKCHUA TCJIa OT BPECMCHHU.
[IpoBepka rumoTe3bl: €Ciii IPHU PAaBHOYCKOPEHHOM
JIBMOKEHUH 0€3 HaYaJIbHOW CKOPOCTH Iy TH
OTHOCSTCS KaK psiJl HEUETHBIX YUCEIl, TO
COOTBETCTBYIOIIUE TPOMEXKYTKH BPEMECHH
onnHaKkoBbI. OmpeneseHe YCKOPeHus Tela mpu
PaBHOYCKOPEHHOM JIBH>KEHUU 110 HAKIOHHOMN
IJIOCKOCTH. VI3MepeHne nepruoaa v 9acToThl
oOparieHus Tena 1mo okpy>kHoctu. Onpenenexue
CKOPOCTH PaBHOMEPHOTI'O IBYDKEHUS TEa I10
OKpyXHOCTH. Permienue 3a1a4 Ha onpeieneHue
KHHEMAaTUYECKUX XapaKTEPUCTHK MEXaHUYECKOTO
JBUKESHHSI pa3TUYHBIX BUOB. Pacrio3HaBanue u
MpUOIMHKEHHOE OMUCaHNe Pa3IMYHbIX BUJIOB
MCXaHUYCCKOI'0 IBUKCHUA B IIPUPOAC U TEXHUKE
(Ha mpuMepax cBOOOIHO MATAFOIINX TN, IBHKCHHS
KHNBOTHBIX, HeOECHBIX TCJI, TPAHCIIOPTHBIX CPEIACTB

U 1p.)

1.2

BzaumopeiictBue
TEN

20

BbubGnauoreka
LHOK
https://m.edsoo.

ru/7f41a4a6

Ha6J'IIO)IeHI/IC n O6CY)KI[€HI/IC OIIBITOB C ABMXKCHHUEM
TEJ1a IIPpU YMCHBUICHUUN BIIMAHUA JPYTUX TECII,
OPCIATCTBYOINHUX IBUKCHUIO. Ananmm3 TekcTa
T"amunes ¢ onmmcadyueM MBICJICHHOTO OKCIICPUMCHTA,
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000CHOBBIBAIOIIETO 3aKOH MHEPLIMH; BHIIIOJTHEHNE
3a/laHui MO TEKCTY (CMBICIOBOE UTEHUE).
OO6cyxeHre BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA
WHEpLUHU B Pa3JIMYHBIX CUCTEMAX OTCUETA.
Habmonenue u o06cyx)aeHne MexaHuuecKux
SIBJIGHUH, IPOMCXOAIIUX B CUCTEME OTCUETA
«Tenexka» npu € paBHOMEPHOM U YCKOPEHHOM
JIBM>KEHUHM OTHOCHTEIBHO KaOWHEeTa (hU3HKH.
JlelicTBUA ¢ BEKTOpAMH CHJI: BBIITOJTHEHUE 3aJaHUI
I10 CJIO’KEHUIO U BBIUUTAHUIO BEKTOPOB.
HaGumroienue n/unu npoBeJieHHe OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS Tena
OT MPUJIO)KEHHOW K HEMY CUJIbI U MACCHI TeJa.
Ananu3 u 00bsSCHEHHE SBJICHUN C HCIOIb30BAHUEM
BTOpOro 3akoHa HeroroHa. Pemenne 3amau ¢
HCII0JIb30BaHNEM BTOpOTro 3akoHa HbroToHa 1
npaBmiIa cioxeHus cuil. OnpeneneHue ;KECTKOCTH
MpYKUHBI. AHAIN3 CUTYyalui, B KOTOPBIX
HaboAa0TCs yrpyrue aeopManum, u ux
00BsICHEHHUE C UCIOJIb30BaHNEM 3aKkoHa ['yka.
Pemenue 3anay ¢ ncnosib3oBaHneM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS
CKOJIbKEHUS OT CHJIbl HOPMAJIBHOTO J1aBJICHUSI.
OO6cyx1eHre pe3yabTaTOB UCCIIeI0OBaHUS.
Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHS.
N3mepenue cunel TpeHus nokosi. Pemenue 3aga4 ¢
UCIOJIb30BaHUEM (POPMYIIBI I CHIIBI TPEHUS
CKOJIbJKEHUS. AHAJIN3 IBUKEHMSI TEJ TOJIBKO 110
JIeMCTBUEM CHIIBI TSXKECTHU — CBOOOIHOTO MAICHUSI.
OOBsicHEeHHE HE3aBUCUMOCTH YCKOPEHUS




CcBOOOIHOTO IMaieHus1 OT Macchl Tea. OleHka
BEJIMYMHBI CHUJIBI TATOTEHUS, ICHCTBYIOIICH MEXTY
JIBYMsI TeJlaMH (JUT pa3HbIX Macc). AHaIIN3
JIBMOKEHUS HEOECHBIX TEJI IO JIEHCTBUEM CHIIBI
TATOTEHUS (C UCIIOJIb30BAHUEM JIOMOJHUTEIIBHBIX
MCTOYHUKOB MH(OpMaun). Pemenne 3agau c
HCIOJIb30BAHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U
(hopMyIIBI 1715 pacdyéTa CUIIBI TSHKECTH. AHAIIN3
OPUTHHAIILHOTO TEKCTa, OMHCHIBAIOIIECTO
MIPOSIBIICHUS 3aKOHA BCEMHUPHOTO TITOTCHHUS,
BBITTOJIHEHHE 33JJaHUI TI0 TEKCTY (CMBICIIOBOE
yrenue). Habnroaenne u o0CyKeHHE ONBITOB IO
M3MEHEHHIO Beca Tejla MPH YCKOPSHHOM JIBUKCHUU.
AHanu3 ycIoBHil BOSHUKHOBEHUSI HEBECOMOCTH U
neperpy3ku. Perrenue 3a1a4d Ha onpeielicHHE Beca
TeJa B Pa3IMYHbIX YCIOBUSAX. AHAIH3 CHII,
JEHCTBYIOIINX HA TEJIO, MOKOSIIeeCs Ha OIOpe.
OmnpeeneHne MEHTPa THKECTH PA3THYHBIX TEIL.

1.3

3aKOHEBI
COXpaHEHHUS

10

buobmmoreka
LHOK
https://m.edsoo.

ru/7f41a4a6

Habmonenue u o0CyxkaeHne OMbITOB,
JTEMOHCTPUPYIOIIUX Mepeiady UMITYJIbca TIPH
B3aUMOJICHCTBUU TeJ, 3aKOH COXPaHEHHUS UMITYJIbCa
IpH a0COJIIOTHO YIIPYTOM U HEYIIPYTOM
B3aUMOJICHCTBUY TeJ. AHAIIN3 CUTYallul B
OKPY’KaIOIIeH )KU3HU C UCTIOJIb30BaHUEM 3aKOHA
COXpaHEHUs UMITyJbca. Pacio3HaBaHue siBJICHUS
PEaKTHUBHOTO ABUKEHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aKkOHA COXpaHEHUS UMITYJIbCa AJIs
pacuéra pe3yJbTaToOB B3aUMOICHCTBUS Tl (Ha
MpUMepax HEYNMPYyroro B3auMOICUCTBUSI, YIIPYTroro
LIEHTPAIHLHOTO B3aUMOJICUCTBUSI IBYX OJUHAKOBBIX



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

TEJ, OIHO U3 KOTOPBIX HEMOABHKHO). Pemenue
3a/1a4 C UCII0JIb30BAHUEM 3aKOHA COXPAHEHUS
umnyibca. OnpenesneHue padoThl CUIIbI YIPYTOCTH
IIPY NOABEME IPy3a C UCIIOJIB30BAHUEM
HEMOJBM)KHOT'O U MOABHKHOIO 0J10KOB. M3MepeHue
MOIIHOCTH. VI3MepeHne NOTEeHIMAIBHON YHEPTUU
ynpyro aedopmMupoBaHHON NpyXKUHBL. M3Mepenue
KMHETUYECKOM SHEPIUH Tella 110 JNIMHE TOPMO3HOTO
MyTH. DKCIEPUMEHTAIIBHOE CPAaBHEHUE U3MEHEHUS
IIOTEHIIMAJIbHON ¥ KHHETUYECKOM YHEPTUH TeJla Npu
JBUKCHUHM 110 HAKIIOHHOM IIJIOCKOCTH.
OKcnepuMeHTalIbHAs IPOBEPKA 3aKOHA COXPAaHEHUs
MEXaHUYECKOM SHepruu npu CBOOOJHOM MaICHUH.
IIpuMeHeHKe 3aKOHA COXpAaHEHUsT MEXaHUYECKON
SHEPIHUH I pacu€ra MOTEHIUAIbHON U
KUHETHUYECKOM dHepruil Tena. Pemenne 3aaay ¢
HCIIOIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU

Hroro no pazneny 40

Pasznen 2. Mexannueckue K0J1e0aHUA M BOJHBI

MexaHnyeckue
2.1 7
KOJIeOaHUs

buommoreka
HOK
https://m.edsoo.

ru/7f41a4ab

Hab6mronenue xoaedaHuii moa AefiCTBUEM CHII
TSOKECTH U YIIPYTOCTH U OOHAPYKEHHE MOTO0HBIX
KoJeOaHuil B OKpyKarolieM Mupe. AHanu3
KoJieOaHUH Tpy3a Ha HUTH U Ha TIPYKUHE.
Ornpenenenne 4acToThl KOJIeOaHmit
MaTeMaTUYECKOTO W MPY>KHHHOTO MasiTHUKOB.
Hab6monenue n o0bsCHEHHE SBICHHS PE30HAHCA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUI
MOABEUICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEPUOJIa KOJICOaHHI
rpy3a, MOJABEHICHHOTO K JIEHTE, OT MacChl rpy3a.
Hab6mronenue n 06¢cy)aeHUE OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD IepHoIa
KoJieOaHUH IPYKUHHOTO MasTHUKA OT MacChl Tpy3a
U KECTKOCTHU IIPYKUHBL. [Ipumenenune
MaTEeMaTHYeCKOTO U MPYKHHHOTO MasTHUKOB B
KayecTBE MOJICINICH I OIMMCAHUs KOJICOaHul B
OKpyXarorieM Mupe. Pemenue 3a1a4, CBSI3aHHBIX C
BBIYHCIICHUEM WJIM OIICHKOW 4acTOTHI (TIeproa)
kojebanuil. Mi3amepeHnue yckopeHusi CBOOOIHOTO
MageHus.

2.2

Mexanunueckue
BOJIHBL. 3BYK

bubmmoreka
HOK
https://m.edsoo.

ru/7f41a4ab

OO6Hapy>KeHue 1 aHaJIN3 BOJTHOBBIX SIBICHU B
oKpy>karomiem mupe. Habmronenue
pacipocTpaHeHUs MPOAOIbHBIX U MOTIEPEUHBIX
BOJIH (Ha MOJIeNN) ¥ OOHApY>KEHUE aHATIOTUIHBIX
BUJIOB BOJIH B MPUPOJIE (3BYK, BOJHBI Ha BOJE).
Brrurcnenue IMHBI BOJHBI U CKOPOCTH
pacnpocTpaHeHus 3BYKOBBIX BOJIH.
DKCTIepUMEHTATBHOE OIPEJICIICHIE TPAaHUIT
YaCTOTHI CITBIIIIMMBIX 3BYKOBBIX KOJICOQHHIH.
Ha0uroieHre 3aBHCHMOCTH BBICOTHI 3BYKa OT
9acTOTHI (B TOM YHCIIE, C HCITOJIb30BAHUEM
MY3bIKATBHBIX HHCTPYMEHTOB). Habmonienue u
00BsICHEHHE SIBIICHUS aKyCTHYECKOTO Pe30HaHCa.
AHanu3 OpUTHHATIBLHOTO TEKCTA, MOCBAIEHHOTO
WCIIOJIb30BaHUIO 3BYKa (UJIH YJIbTPa3BYyKa) B
TEXHUKE (IXOJIOKAIMS, yIbTPa3BYK B MEIUITHE U
JIp.); BBITIOJTHEHUE 3aJJaHUH IO TEKCTY (CMBICIIOBOE
YTCHUE)
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Pa3zgen 3. DileKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DIEeKTpOMarHuTHOE
noje u
3.1 6 2

SJICKTPOMArduTHBIC
BOJIHBI

bubanoreka
[HOK
https://m.edsoo.r
u/7f41a4ab

[Toctpoenue paccykaeHuil, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JICKTPUIECKOTO U MAaTHUTHOTO
noJieil. DKCIepruMEHTAIbHOE U3yUeHHE CBOWCTB
ANEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TOMOIIBIO
MOOMIBHOTO TenehoHa). AHAJIM3 PEHTTEHOBCKHUX
CHUMKOB 4€JIOBEUECKOT0 OpraHu3Ma. AHaIu3
TEKCTOB, OMUCHIBAIOIINUX MPOSIBICHUS
ANEKTPOMArHUTHOTO U3JIYUYEHUS B IPUPOJIE: KUBBIC
OpTaHU3MBI, U3Ty4YCHUSI HEOECHBIX TeJ (CMBICIIOBOE
yreHue). Pacro3naBanue U aHainu3 pa3inyHbIX
MPUMEHEHHI AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE.
N3ydeHne BOJTHOBBIX CBOMCTB cBeTa. Pemienue
3aJa4 C UCMOJIb30BaHUEM (OPMYIT I CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJIHBI U YaCTOTHI
CBeTa.

Hroro mo pazneny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA

3aKOHBI
4.1 pacnpocTpaHEeHHUs 6 2
CBETa

bubanoreka
HOK
https://m.edsoo.r
u/7f41a4a6

Haburoienune onbITOB, JEMOHCTPUPYIOMIMX
SBJIEHUE MPSIMOJIMHEWHOTO paCIPOCTPaHEHUs CBETA
(BO3HMKHOBEHHE T€HU U MOJIYTEHH), U UX
MHTEPIpETAIHs C UCIOJIb30BaHUEM TTOHATUS
cBETOBOro Jy4a. OOBsICHEHHE U MO/IEIMPOBAHUE
COJIHEYHOT'O U JIyHHOT0 3aTMeHul. MccnenoBanue
3aBUCHMOCTH YIJIa OTPAKEHUsI CBETOBOTO JIy4ya OT
yria majeHus. MzyueHue cBOWCTB U300paKeHHUs B
MJI0OCKOM 3epkajie. Habmonenne u o0bsicHeHne
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OTIBITOB IO TIOJTYYEHHUIO H300pakeHU B BOTHYTOM
Y BBITTYKJIOM 3epKajiiax. HaGmronenue u o0bsicHeHHne
OTIBITOB T10 TIPEJIOMJICHHIO CBETA HA TPAHUIIC
Pa3IUYHBIX CPEI, B TOM YHCJIEC OIBITOB C IOJTHBIM
BHYTPEHHHUM oTpaxkeHueM. VccnenoBanue
3aBUCUMOCTH yTJjia MPEeIOMJICHHS OT yTJia MajeHus
CBETOBOTO JIy4ya Ha TPAHUILIE «BO3LyX—CTEKIIO.
Pacnio3naBanue siBIIeHUIA OTPAKEHUS U
MIPEJIOMJICHHUS CBETA B MIOBCEIHEBHOM JKU3HHU.
Ananu3 1 oObsICHEHHE SIBJIEHHS ONITUYECKOTO
Mupaxa. Perienue 3a1a4 ¢ UCIoIb30BaHUEM
3aKOHOB OTPAYKEHUS U MIPEIIOMJICHUS CBETA.

4.2

4.3

JIuH3el 1
ONTHYECKHE
npudopbI

Paznoxenue
0eJIoro cBeTa B
CIIEKTP

bubnuoreka
[HOK
https://m.edsoo0.r
u/7f41a4a6

bubanoreka
LHOK
https://m.edsoo.r
u/7f41a4a6

[Tonyuenue n300paskeHH ¢ MIOMOIIBIO
coOuparoiel U pacCeMBaIOIIEH JTUH3.
Omnpenenenue GOKyCHOTO PacCTOSTHUS U
ONITUYECKOM CUITBI COOMparoIIel TMH3bI. AHAIIN3
YCTPOMCTBA U MPUHLHUIIA AEHCTBUS HEKOTOPBIX
ONTUYECKUX MPUOOPOB: (hoToammapara,
MHUKpPOCKOIa, Tejeckona. Mzyyenue monenu rinasza
KaK ONITUYECKOM CUCTEMBbI. AHAIU3 SIBIICHUI
OJIM30PYKOCTH U TATbHO30PKOCTH, IPUHITHITA
JIIEUCTBUS OYKOB

HaGmonenue pasnoskeHus 0eoro cBeTa B CIEKT.
Ha6monenue u 00bsICHEHNE OTIBITOB 10
MOJTyYSHHIO OEITOTO CBETA MPH CII0KEHUH CBETa
pa3HbIX 11BeTOB. [IpoBenenne u oObsiCHEHNE
OITBITOB IO BOCHIPUATHIO IBETA IPEAMETOB IIPU UX
HaOJII0JICHUHU Yepe3 [BETOBBIC (PYIIBTPHI (IIBETHBIC
OUKH)
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Pa3pen 5. KBaHTOBLIE SIBJICHUSA

15

5.1

5.2

Hcnyckanue u
IOTJIOUICHHUE CBETA
aTOMOM

Crpoenue
aATOMHOTO sipa

bubanoreka
[HOK
https://m.edsoo.r
u/7f41adab

bubanoreka
HOK
https://m.edsoo.r
u/7f41a4a6

Ob6cyxnenue nenu onsiToB Pesepdopaa mo
HCCIIEIOBAaHUIO aTOMOB, BBIJIBUKEHHUE TUIIOTE3 O
BO3MOXKHBIX PE3YJIbTAaTaX OMNBITOB B 3aBUCUMOCTHU
OT MPEAINoaraeMoro CTpOeHUsI aTOMOB,
(hopMynupoBaHKE BHIBOJIOB U3 PE3YJIHTATOB
omnbIToB. OOCYXKACHNE TPOTUBOPEUHIL IITaHETAPHOM
MOJIETI aTOMa ¥ OCHOBAaHMM U1 TUNoTe3bl bopa o
CTaIlMOHAPHBIX OpOUTaX AMeKTpoHOB. Habmonenue
CIUIOIIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHS
pasznuuHbIX BemecTB. OObsICHEHNE TUHEHYAThIX
CHEKTPOB U3JTy4YEHUs

OO6cyxeHrne BO3MOXKHBIX THIIOTE3 O MOJEIAX
cTpoeHus saapa. OnpeneneHue cocTasa sep 1o
3aJlaHHBIM MaCCOBBIM U 3aps10BbIM UMCIIAM U IO
MIOJIOKEHHIO B IIEPUOINYECKON CUCTEME DIIEMEHTOB.
AHanu3 U3MEHEHUs COCTaBa s,Apa U €ro MOJI0KEHUS
B IIEPUOANYECKON CUCTEME MPH O~
paanoakTUBHOCTH. MccnenoBaHue TPEKOB (i-4aCTHII
10 roToBBIM (poTorpadpusm. O6Hapyx)eHue u
U3MEpEeHUe paJualiOHHOr0 (POHA C TOMOIIBIO
JO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTU. AHAIN3
OHOJOrMYECKUX U3MEHEHUH, MPOUCXOISALINX O]
JIEMCTBUEM PAJUOAKTUBHBIX U3TyYEHUN.
Hcnonb30BaHne panoakTUBHBIX U3TyYEHH B
MEIULIMHE

5.3

S nepHble peakuuu

Bubauoreka

Pemenue 3aaa4 C MCIIO0JIb30BAHUEM 3aKOHOB
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[HOK
https://m.edsoo.r
u/7f41a4ab

COXPAHEHHUS MAacCCOBBIX U 3apsAOBBIX YUCEI HA
oTpezieNieHUE pe3yIbTaToOB SACPHBIX PEaAKIIHIA;
aHaJIU3 BO3MOYKHOCTHU WJIM HEBO3MOXKHOCTH
sinepHoi peakiuu. OLeHKa YHEPTUH CBSI3U sep C
HCIIOJIb30BaHUEM (POpMYITbl DUHIITCHHA.
OO0cyx/IeHre IEPCIIEKTUB UCITOJIb30BAHUS
YIPaBIsSEMOro TEPMOSAIEPHOIO CUHTE3A.
OO0cyx1eHre MPEUMYIIECTB U IKOJIOTHUYECKUX
po0JieM, CBA3aHHBIX C SEPHOIN SHEPTeTUKOMN

Pa3nes 6. [loBTopuTe1bHO-000011a101M I MOYJIb

IToBTOpEHUE U

000611eHne

6.1 coJiep’KaHus Kypca 9
¢du3uku 3a 7-9

KJacc

BbubGnaunoreka
HOK
https://m.edsoo.

ru/7f41a4ab

BrinonHenue yueOHbIX 3a7jaHui, TpeOyrOIuX
JEMOHCTPALMA KOMIIETEHTHOCTEN,
XapaKTepU3YIOUINX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTh: — IPUMEHEHHUSI TOJTyYEHHbBIX 3HAHUN
JUISL HAYYHOTO OOBSICHEHUS (PU3NYECKUX SIBJICHUI B
OKpY KaroIllel Mpupoie, B IOBCETHEBHOM KU3HU U
BBISABJICHUSI (PU3MUYECKMX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTHi1; — IPUMEHEHUS OCBOEHHBIX
9KCIIEPUMEHTAIBHBIX YMEHUHN AJIs UCCIICOBAHUS
(U3NYECKUX SIBICHUH, B TOM YHUCIIE ISl IPOBEPKU
TUIIOTE3 U BBISBICHUS 3aKOHOMEpPHOCTEN. Penenune
pacuéTHBIX 3aj1a4, B TOM YHCJIE IPEIIO0Iaraomnx
HCIOJIb30BaHKE (PU3MUECKUX MOJENIel U
OCHOBaHHBIX Ha COJIEpKaHUH Pa3IMYHbIX Pa3/IeoB
Kypca ¢pu3uKu. BeimoaHeHne u 3amura rpyninoBbIX
WM UHIUBUYaJIbHBIX IPOEKTOB, CBA3aHHBIX C
coJiepKaHueM Kypca (GU3UKH
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4, ®usuka. 7 xknacc. Terpanp mis madopatopHbix pador. K yueOnuky A. B.
[Teprrimkuna. ®I'OC | iBanoBa Bepa BuktopoBna, MunbkoBa Pauca JImutpueBnaE.E

5. ®usuka. 8 knacc. Terpaas nis nabopaTtopHbix padot. K yuebnuky A. B.
[Tepoimkuna. ®I'OC | IBanoBa Bepa BukropoBna, MunbkoBa Pauca JImutrpueBna

6. ®usuka. 9 knacc. Terpanp ais maboparopHbix pador. K yueoHuky A. B.

[Tepeimkuna. ®I'OC | UBanoBa Bepa Bukroposna, MunbkoBa Panca JImutpueBHa

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.Pabouas mporpamma. @uszuka 7-9 knaccel.

2.0I'0C.0.1. I'pomueBa. KoHTpONIBHBIE M CAMOCTOSTENEHBIE PA0OTHI 1O (hU3KKE 7 Kitace .
3. ®I'OC.O.U. I'pomueBa. KoHTponbHbIE 1 caMOCTOSATENbHBIE Pa0OTHI 1O PU3KKE § Kiace .
4. ®I'OC.0O.1. I'pomueBa. KoHTponbHBIE 1 caMOCTOATENbHBIE PAa0OTHI 1O PuU3KKe 9 Kiace .
5.®I'OC. E.E. KamzeeBa. ®uzuka. Pabouas TeTpaab mo GopMUpOBaHUIO €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH. 7 KJacc.

6. ®I'OC. E.E. Kam3eeBa. ®usnka. Pabouas TeTpaaps no ¢GopMUpPOBAHHUIO €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH. 8 KJj1acc.

7. ®I'OC. E.E. KamzeeBa. ®usnka. Pabouas TeTpaas mo GopMUPOBAHUIO €CTECTBEHHO-

HAy4HOU rpaMOTHOCTH. 9 Kiacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET: bu6moreka LJOK
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