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MOACHUTEJIbBHAS 3AININCKA

[Iporpamma 10 (u3uKke Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IIOJIO)KEHHM M TpeOOBaHMUW K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTEeNbHON MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétom denepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «DOuzukay.

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHMIl K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
KOHLEMNHU MpenoiaBanus yueoHoro npeamera «Ousukay.

Conmepxanue mporpaMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YAIOIIMXCS W OPraHMU3alMI0 H3YUYCHUS
Gbu3MKM Ha NeATeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke yuduTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00yUYeHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00I11eT0 00pa30oBaHUs.

[Tporpamma 1o gu3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro maTepuana
1o rogaMm oOydeHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKaHUS U
ydeTe BO3PAaCTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOUN
MOMOIIY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl O Y4eOHOMY TIPEIMETY .

®duszuka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, Ouosorued, acrpoHoMuend u GU3HICCKOU
reorpagueii, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCcTaBiIsieT HauOoJiee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOrO METoja
MO3HAHUsA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa W3 TIaBHBIX 3ama4d (PU3NYECKOTO O0pa3oBaHUS B CTPYKType OOIIETOo
o0Opa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE IMpeJrojiaracT OBJIaJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIPCTUPOBATL AAHHBIC M HCIOJb30BATh HAYYHBIC JI0KA3aTCJILCTBA
JJIA IIOJIYYCHHA BBIBOOBY.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOTO 00LIero o0pa3oBaHus
omnpeneneHbl B KOHLENLMM IpenoaaBaHust yudeOHoro mnpeamera «®Duszuka» B
oOpazoBarenbHbIX opraHu3anusax Poccuiickoin @expepauuu, pearnu3yrOMHUX
OCHOBHBIE 00111€00pa30BaTeNbHBIE TPOTPAMMBI.

[enun n3ydenust GU3nKM:

npuoOpeTeHre HMHTEpeca M CTPEMJICHUS OOYyYaroluXcsi K HaydYHOMY
W3YYEHUIO TPUPOJbI, PA3BUTUE HUX HMHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MTO3HaHUS U (popMuUpoBaHUe
MCCIIEA0BATEIBCKOTO OTHOIIEHUS K OKPYIKAIOIUM SIBICHUSAM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yJsibTaTa H3y4yeHUs
OCHOB CTPOCHUSI MaTepUu U PyHAaMEHTAIBbHBIX 3aKOHOB (DU3UKH;
dbopMHupoOBaHUE TPEACTABICHUNA O PO (DU3UKH JUIsI PA3BUTHUS JAPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM;

pa3BUTHE  MpEACTaBICHUHM O  BO3MOXHBIX  cepax  Oyaymiei
npo¢eCCUOHANILHON JIEATEIbHOCTH, CBS3aHHON ¢ (DU3UKOM, MOJTOTOBKA K
JajabHenIleMy 00y4YeHHIO B 9TOM HaMpaBJICHUMU.

JlocTKeHHE 3TUX IIeJIeld MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 06pa3oBaHus 00ECIEYNBACTCA PEIICHUEM CIICTYIONIUX 3a/1a4:

npuoOpeTeHne 3HaHWK O JAWCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DSJICKTPUYECKUX, MATrHUTHBIX M KBaHTOBBIX
SIBJICHHSIX

NpUOOpPETEHNE YMEHUHN OIMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS NPOCTEHINNX pacyeTHBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyeckux MoJIeJIeH, TBOPUYECKUX u
IPaKTUKOOPHUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI Ha0JI0/1aTh MPUPOIHBIC SIBICHUS U BBIIOJIHATH OMBITHI,
naboparopHbie  pabOTBl M AKCIEPUMEHTAIBHBIC HUCCICIOBAHHS C
UCTIOJb30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHPopManuend (PU3NUYECKOr0o COAECpKaHUs,
BKJIFOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKU, aHATU3 U
KPUTHUYECKOE OLIEHUBaHUE NH(POpMAIIH;

3HaKOMCTBO CO cepaMu MPoPecCHOHATBHON JCSITEILHOCTH, CBSI3aHHBIMU
C (Qu3MKOH, MU COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKOI HAYKH.



OO01Iee YrciIo YacoB, PEKOMEHAOBAHHBIX JIJIsl U3y4eHUs GU3UKN Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8 kinacce — 68
gacoB (2 waca B Hegenmwo), B 9 kmacce — 102 wyaca (3 waca B Hememo).

[Ipennaraemsiii B mporpaMMe mno (us3muke nepedeHs JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHATEIbHBIM, YUUTENb JI€1aeT BbIOOp MpU MPOBEACHUU
7ab0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEN
oOyyJaronuxcsi, CucKa SKCIEPUMEHTANbHBIX 3aJaHuil, MpeIaraéMblx B paMKax
OCHOBHOTO IOCYJJapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uka 1 e€ poJb B MO3HAHUHU OKPYKAKOIIEro MUpa.

dusznka — Hayka o mnpupone. SBneHus npuponbl. PU3HMYECKHUE SBICHUS:
MEXaHUYECKHUE, TEILUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocts u3mepennii MexiyHapoHasi cucteMa euHuL.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH M3y4aloT IPUPOIY.
EcTecTBeHHOHAYUHBINT METOJl TO3HAHUA: HAOJIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE THIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C TOMOIIIbIO MoIeNel

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHUS.

2. ®usnyeckue MpuOOPHI U MPoLEeypa NPSIMbIX U3MEPEHHUM aHAJIOTOBBIM U
1M (POBBIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHne EHBI ASEHUS KAl H3MEPUTEIBHOTO MPUOOpa.

2. HM3mepeHue pacCTOSHUM.

3. H3mepenne o0bEéMa XKUIAKOCTH U TBEPIOTO TeJa.

4. OnpezneneHue pa3MepoB MaJbIX TEN.

5. M3mMepeHue Temmeparypbl MpPU HOMOIIM KUIAKOCTHOTO TEPMOMETpa H
JIaTYNKA TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTh MOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OoJbllle, YeM OOJbIlle BhICOTa
ycCKa.

IlepBoHaYabHbIEC CBEACHUA O CTPOCHUM BellecTBa.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenune wyactuil BemecTBa. CBA3b CKOPOCTH JBHXKEHHUSI YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddys3us. BzammomelicTBue YacTHIl
BEILIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOEHUE Ia30B, JKUIKOCTEH U TBEPIABIX
(KpUCTAIITMYECKUX) Tell. B3auMOoCBs3b MeXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HaGmrogenue OpoyHOBCKOTO JABMKCHHUS.

2. HaGmonenue nuddyzum.



3. HaGmionenue ~ sBneHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTaJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM DpSAOB (C  HCMOJIb30BAHUEM

doTorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.

3. OmnbITh 10 OOHAPYKEHHIO AEHUCTBUS CUII MOJIEKYIISIPHOTO MPUTSIKEHUS.

JIBMKeHHMe U B3aUMOJAeiiCTBHE TeJl.
Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHH. Pacuer mytu u
BPEMEHU JIBUKCHMUS.
SBneHue uHepuUMHM. 3aKOH HUHEpUUHU. B3aumopaeicTBHe TeNl KAk NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ] B €IMHULIE
o0beMa BeleCTBa.
Cuiia Kak XapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpPA. SIBIIEHUE TIATOTEHHS U CHUJIA
TskecTH. Chila TSKECTH Ha ApYyrux manerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHonencTBytomas cuil. Craila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUE B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabGnrogenme MexaHHMUeCKOro JIBHKEHUS Tela.
2. N3mepeHune cKOpoCTH MPAMOIMHENHOTO JIBUYKECHUS.
3. HaOunronenue siBieHUS UHEPLIUH.
4. HaOmronenve n3aMeHeHUs! CKOPOCTHU MPH B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MacC M0 B3aUMOJICHCTBUIO TEJL.
6. CrokeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnsie pabomsl u onvimol.
1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IlIapuKa B KUIKOCTH,
MOJIEIIH DJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jiajee).

2. OmpepeneHue CpeHEN CKOPOCTH CKOJBXKEHHS Opycka WM IapuKa IO
HAaKJIOHHOM IIJIOCKOCTH.
Onpenenenue NIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTspkeHus (medopmarun)
MIPYKUHBI OT MTPUIIOKEHHOU CUJIBI.

5. OnpITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.



JaBnenue. CrnocoObl yMEHbUIEHUS U YBEIUYECHUS J1aBiieHUd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0bema, TemmepaTypsl. llepemaua naBneHus
TBEPJBIMU TEJIAMH, XUIAKOCTIMU MU razaMu. 3akoH [lackans. IIHeBmaTtmueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TIyOuHBI. ['mapocratnuueckuit
napagokc. Coobmiaromuecs: cocyibl. [ 'nipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CyIIECTBOBaHHUS
BO3ymIHONW 000souku 3emau. OmbiT Toppuuennu. M3mepenue armochepHOTo
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenava naBneHUs KUJIKOCTHIO U Ta30M.

Coobmaroiuecst Cocy/ibl.

['mapaBauyueckui rpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCUMOCTh BBITJIKUBAOUIEH CHUJIBI OT 00bEMA NOTpYKEHHOM YacTu
TeJIa U TUIOTHOCTH XKHUJIKOCTH.

PaBeHCTBO BhITANIKMBAOUIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YCIIOBHE IUIABAaHMS TEJ: IUIABAHUE WIIA NOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEMN TE€Na U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B
YKUJIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIONICH CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
NOTPYXKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIECH CUJIbI, IEMCTBYIOLIEN HA TEJO
B JKMJIKOCTH, OT MaccChl Tela.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHUJIBI,
JNEHUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpyKEHHOW B
YKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUJKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIpENIEJIEHUE €€ IPY30II0ABEMHOCTH.

Pa6oTa u MOIIHOCTH. JHEPIHSl.

Mexanunueckas paboTa. MoIHOCTb.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. lIpumeHenwe mpaBuiia paBHOBECHUSI pbluara K OJIOKY.
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«3omotoe mpaBmwiio» MmexaHukd. Kosdduuuent monesnoro neictBus (mamee —
KIIJ]) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTrnueckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpaleHne 0OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUYKEHUHU TeJa

110 TOPU3OHTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOU JHEPIUU.
8 KVIACC

TenuoBbie IBJICHUS.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHUAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUH.
CmaurBaHU€ U KalWJUISIpHBIC sIBIICHUS. TemIoBOe pacuIupeHue U CxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. BHyTpenuss osHeprus. CnocoObl HM3MEHEHHUS BHYTpPEHHEH DSHEpruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bunet TEIUIONEpEIauHn:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TeIIoBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAasd TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTypbl KHIICHHS OT arMoc(epHOro
JTaBJICHUA.

BrnaxxnocTh Bo3ayXa.

DHeprus TOIUIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpuniunel padotel TernoBbix aurarenedt KIIJ[ temmoBoro nBurarens.
TerutoBble IBUTATENN U 3aIIUTA OKPYKAOIIEN CPEIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO JABUKECHHUS.
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10.
11.
12.
13.

Ha6mronenue nuddyszun.

HaGmroienre sBjieHU CMaYMBaHKS M KaIMILIAPHBIX SIBJICHUM.
Habnronenue TenioBoro paciuiupeHus Ted.

N3meHeHne naBieHUs rasa Mpu W3MEHEHUM 00bEMa UM HarpeBaHUM WU
OXJIQKJICHUH.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunsl Tenonepenayu.

OxJtaxJIeHUe TPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
HaGmronenne kuneHus.

HaGmro1eHre mocTosTHCTBA TeMIIepaTyphl IPH TUTaBICHUH.
Mopenu TetuIoBBIX IBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OMnBITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIU caxapa.
OnpITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH M
TBEPABIX TEIL.

OmnpezeneHue gaBiaeHUs BO3yXa B OJJTIOHE HITPUILA.

OnbITHl, JNEMOHCTPUPYIOLIME 3aBUCHUMOCTb JABJICHUSA BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnoTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHEHUST BHYTpPEHHEH DSHEPrud Tejla B pe3ysbTaTe
TertonepeaaYr ¥ paboThl BHCITHUX CHJI.

HccnenoBanne sIBISHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJIOTHON M
ropsiueu BOJIBI.

Onpenenenne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEeThIM METAINIMYECKUM LIUJIUHIPOM.

Ornpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCrapeHusl.

OrnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JbJA.

JJleKTpU4YecKre U MATHUTHBIE SBJICHUS.

Onektpuzauust Ten. J[Ba poaa 3ieKTpuuecKux 3apsaoB. BzaumopeiicTBue
3apsoKeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUSA
3apSKEHHBIX T€J OT BETUYHHBI 3apAJI0OB U PACCTOSHUS MEXKY T€JIaMu).

Onexktpudeckoe mnoiae. Hanpsok€HHOCTE diekTpudeckoro nosist. IIpuHnmn
CYyNEPHO3ULIMH JIEKTPUUECKUX TT0JI€H (HAa KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsii.
Crpoenune aroma. [IpOoBOJHUKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuima TokKa.  DJIEKTPUUYECKOE  HAIpPsIKEHHE.
CornpoTuBieHNE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
ais ydactka uenu. l[locienoBarenbHOe W mapajUleIbHOE  COEAUHEHHE
ITPOBOTHUKOB.

PaGota u M™MomHOCTh dyekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DNeKTpUYECKUe ey U MOTPeOUTeIn dIEeKTpUIecKoi s3Heprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosnie. MarHuTHoe 1ose 3eMJId U €ro 3Ha4eHue IJIA KU3HU Ha 3eMmiie.
OneiT  Opcrega. MarHuTHoe 1oJe  3JIEKTpUYecKoro Toka. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|elicCTBME MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL TOCTOSSHHOTO TOKa. MCMoyib30BaHWE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fBnenne snekTpoMarHuTHOM MHAYyKUMH. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco0b1 MOy YEHUS ANEKTPUUYECKOM SHEPIUHu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIHUS.
3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsAJI0B.
[IpOBOIHUKH U AUDIEKTPUKH.
MonenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJISL.
M cTOYHUKYN TOCTOSIHHOTO TOKA.
JIeHCTBUS DIEKTPUYECKOT O TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuibpl TOKa aMIepMeTpOM.
. I3MepeHune 37eKTpUIEeCKOTr0 HANPSHKEHUSI BOJIBTMETPOM.
. Peocrar 1 marasuH COIpOTHUBIICHUN.
. Bzaumo1ericTBHE TOCTOSAHHBIX MArHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MTOJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJjie Toka. DJIEeKTPOMAarHuT.

JlercTBME MarHUTHOIO TOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanne sSBICHUS 3JIEKTPOMArHUTHON MHIYKIWH.

Omnbitel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.

DIIEKTPOreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJACHUIO JJIEKTpU3ALMM Tell MHIYKUUWeH U 1pu
CONPUKOCHOBEHMH.

HccnenoBanne HAEUCTBUS DJIEKTPUUECKOTO IIOJSI HA IPOBOJHUKUA U
JTUIJIEKTPUKHU.

COopka u npoBepka padOoThl JIEKTPUUYECKOH LIETTH TOCTOSSHHOTO TOKA.
V3MepeHne 1 peryupoBaHue CHJIbI TOKA.

N3mepenue n peryjJnpoBaHue HAPSIKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PESUCTOPE.

OneITHI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTD JJIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW IIOIEPEYHOIO
CeYeHUs U MaTepHaa.

[IpoBepka mnpaBwiIa CIOKEHUS HAIPSHKEHUW IPU IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IPU MAPAIEIBHOM COCIMHEHUH
PE3UCTOPOB.

Onpenenenue pabOThl AAEKTPUUECKOT0 TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOW HaA
pe3ucrope.

HccnenoBanye 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIAMIIOYKY, OT
HaIpPsHKEHUS Ha HEH.

Onpenenenue KII/[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aMMOJICHCTBUS ITOCTOSSHHBIX MAarHUTOB.
M3ydyeHne MarHMTHOrO IIOJSA  ITOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00OBEIMHEHNN U Pa3JICICHUH.

HccenenoBanue AeCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KATyIIKM C TOKOM M MarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyLIKe.

18. I3yueHue AeiCcTBUSI MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBUrarelbHOW yCTaHOBKH.

21. ONBITEI 1O MCCIIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHMH:
VCCIICIOBAHNE W3MEHECHHMM 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Mexannyeckue siBJICHUS.

Mexannueckoe JaBwkeHHe. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCHUTENBPHOCTh MEXAHHYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBxkeHne. HepaBHoMmepHoe mpsiMonnHelHOe aBHkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiMHEHOe nBmkeHue. (CBoOoaHOE
najgenue. Onbitel ['anues.

PaBHOMepHOEe ABmkeHHE 1O OKpyx)HOcTU. [lepuox m vacrora oOpamieHwUs.
JluneriHas u yriioBast CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Tepsblii 3ak0H HbtoTroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYIIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHMUS ITOKOSI, APYTHUE BUJIbI TPEHHUSL.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J[Bmxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue marepuanbHOi TOuKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETVIEHHON OChIO BpaileHusi. MoMeHT cuiibl. LleHTp TsxecTwu.

Nmnynbee Tena. M3menenne mmmyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexannyeckass paboTra W MOIIHOCTh. PaboTa cui TSKecTH, yHIpyrocT,
TpeHusi. CBs3b SHEpPruu U paboThl. [loTeHIIMampHasT YHEPTUS Tela, MOTHATOTO HaJl
IIOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKONW AHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPrHUH.

Hemoncmpauuu.

1. Halnrogenme MexaHMueCKOro JBMXKEHUS Tejla OTHOCHUTEIBHO Pa3HBIX TE

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

CpaBHeHME NyTeM W TPACKTOPUU ABMIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanne Npu3HaKkoB PAaBHOYCKOPEHHOIO JIBUXKEHUS.

HaGnronenue 1BH>KEeHMs TeJla O OKPYKHOCTH.

HaOntonenne MexaHUYeCKUX SIBICHUN, IPOUCXOASIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEJILHO KaOMHEeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHHSI T€Jla OT MAacChl TeJla U JIEHCTBYIOLIECH Ha HETO
CHUJIBI.

HabGnronenune paBeHCcTBa CHII TIPU B3aUMOICHCTBUN TEJ.

W3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMmItysabca rpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMIyJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHue UMITyJIbCca MpU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peak THBHOTO JIBUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH IPU CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTUU IPU IBUKECHHUU TeJa MO/ IEHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoucTpyupoBanue Tpakra Juisi pa3roHa W JaJIbHEHUIIEro paBHOMEPHOIO
JBYDKEHUS MIApPUKa WA TEIICHKKH.

OrnpeneneHue CpelaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM JBUMKECHHS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JBIKEHUU T10
HAKJIOHHOM IMJIOCKOCTH.

VccnenoBanne 3aBUCUMOCTH ITYyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJTUHAKOBEI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXKCHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenue kodhGUIHEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue pabOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHH Tella
110 TOPU30HTAITLHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CHJIBl  YOPYroCTH TMpU MOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.
Mexanuveckue Ko0Jae0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: TTepro,
4acToTa, aMIUINTya. MaremaTnyecKui U NpYyKUHHBIM MasaTHUKH. [IpeBpamenne
DHEPTUU TIPH KOJIeOATETHHOM JIBHKCHUU.

3aryxatouue — koneOanus.  BoiHyxkaennole — kosnebanus.  Pe3zonanc.
Mexannyeckue BoJIHBL. (CBOWMCTBA MEXaHMYECKUX BOJH. [IpomonbHble U
MIONIEPEYHbIE BOJHBI. JI[MMHA BOJXHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanuueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomMKkOCTh 3ByKa W BbicoTa ToHA. OTpaxeHue 3Byka. MHbpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieO0aHMM TEI MO AEUCTBUEM CHJIBI TSDKECTH U CHIIBI
YIIPYTOCTH.

Hab6ntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmroieHre BoIHYKI€HHBIX KOJIEOaHUM U pe30HaHca.
PacnpocTpaneHue npo10JibHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).
HaOntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI.
. AKyCcTHYECKU pe30HaHC.
JIa60pamoprle pabomul u onvimeol.
1. OmpeneneHre YacTOThl W TepuoJa KoJieOaHUM MaTeMaTH4YeCKOIo
MasITHHKA.

2. Ompepenenne 4acTOThl U IEPHOJIa KOeOaHUii MPYKMHHOTO MasITHHUKA.

3. HccnenoBanme 3aBUCUMOCTH TiepHo/ia KoeOaHUii MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTU MEPUOIA KOJCOAHUN PY>KUHHOTO MasiTHUKA

OT Macchl rpysa.
5. [IpoBepka HE3aBHCHUMOCTH TEpUO/a KOJIEOAHWI rpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoJa  KoJjieOaHUi
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTHU NPYKUHBI.
7. U3mepenHue ycKopeHus CBOOOIHOTO TaCHUSI.
JJIEKTPOMATHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTpOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
3neKTpoMarHuTHeIX BOJH. Illkana snekTpomarHuTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.
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OnekTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomosl u onvimol.

1. V3yueHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsmosmmnHenHoe
pacnpoctpaHeHue ceera. 3atMenusi Connua u Jlynel. Otpaxenue cera. [linockoe
3epKajo. 3aKOH OTPAYKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHuss cBera. [lonHoe BHYTpeHHee
OoTpakeHHe cBeTa. VICNonb30BaHME TMIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom oayder B JsmH3e. Onrmueckas cucrema ¢oToamnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrThyeckas cucTeMa. bIn30pyKocTh U
JalTbHO30PKOCTh.

Paznoxxenne Oenoro cBera B chnektp. Omnbitel HptorTona. CrioxxeHue
CIIEKTpaJIbHBIX LIBETOB. /(nucnepcust ceera.

Hemoncmpayuu.

[IpsiMOTMHEWHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTryecKkuii CBETOBO/I.

Xon nyuel B coOuparoliei JInH3e.

X0/ 1y4e B pacCerBaroLIcH JIUH3E.

[Tosyyenune n300paxeHuil ¢ HOMOUIBIO JTUH3.

[TpunHun geiictBus doToamnmapata, MUKPOCKOTIA B TEIIECKOIIA.

10. Mopenb riasa.

11. PaznosxeHue 6ei0ro cBeTa B CIEKTP.

12. [TonydyeHue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIja OTpaK€HUsI CBETOBOTO Jydya OT yrJia
NaJCHUs.

2. W3ydeHue xapakTepUCTUK M300paKEHUsS MPEIMETa B IIJIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHUSI CBETOBOIO JIy4da OT yrJjia
NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIIO».
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4. TlomyuyeHune N300pakeHHI ¢ MOMOILBIO COOMPAIOLIEH JIMH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomien
JIMH3BI.

6. OIBITHI 110 PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepes
[[BETOBBIC (PUIIBTPHI.

KBaHnTOBBIC SIBJICHUS.

Omnwitel Pe3epdopna u minanerapHass mojenb atoma. Mognens aroma bopa.
Hcnyckanue v noroiieHue ceeta aroMmoM. KBanTel. JInHeityaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-usiydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombsl.  PagmoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBs3M aTOMHBIX siiep. CBsA3b Macchl W dHepruu. Peaknuu cuHTe3a U
nenenus snep. Uctounuku sneprun ConHua v 3BE3/I.

SnepHas sHepretuka. JleMCTBUS pPAgUOAKTUBHBIX H3JIYyYEHUW HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIyUYEHHUs U MOTJIOMICHHUS.

2. CrnekTpsl pa3IMuHbIX Ta30B.

3. CnekTp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpaius uznyueHus: OpUPOJHBIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HalnrogeHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyYCHHS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE HHEPIUM YaCTULBI O TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTENHEHO-0000IAIONINN MOAYJH TIPEAHA3HAYEH JJIsi CUCTEMAaTU3alluu
u  0000IIeHUs  MPEIMETHOTO  COACpXKaHUST UM ONbITa  JEATEIbHOCTH,
NPpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKHU, a TaKkKe IJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 0 (u3uke i 00ydaromuxcs,
BBIOPABIIIKX ATOT yU4E€OHBIHN MpeIMeT.

[Ipy M3ydyeHUH AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pE3yJdbTaTOB  OoOydeHus, (GopMHupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBaHUS



SIBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATH (pu3nyeckue
ABJICHUS, NPUMEHsASA I[IOJyYEHHBIC 3HAHUs, pelarb 3aJayd, B TOM UUCIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHUMITHANBHO AESITEIBbHOCTHBIN XapaKTep JAHHOI'O pas3Jielia peaau3yercs
32 CuéT TOro, 4YTo OOydYarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaThb W HAYYHO OOBACHSTH
bu3ryueckue sBICHUS B OKPY’KAOIIEH MPUPOJIE U TOBCEAHEBHOM JKU3HU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUU, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYUYEHUs] TEOPETUYECKUX BBIBOJIOB;

O0OBSACHATh HAYYHBIE OCHOBBI HAaM0OJIee BAXKHBIX JIOCTHKCHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, IPAKTUYECKOTO UCIIOIB30BaHUS PA3IMYHbIX UCTOYHHUKOB
DHEPrMU Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPTUU.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKJIKOYAET JKCHEPUMEHTAJIBbHOE
uccienoBanne 0000mIaroNIero xapakrepa. Moayib 3aBepiiacTcsi MPOBEICHUEM
JMArHOCTUYECKOM U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIIEr0 00pa30BaHUsl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenue (pu3uKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAPaBICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METAITPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare uyuenust Gpu3NK1M Ha YPOBHE OCHOBHOTO 00IIEero oopa3zoBaHus

y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nYecKoil HayKH;

- IGHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOr0 M T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- TOTOBHOCTb K AKTUBHOMY Y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKY;

- OCO3HAHHE BAXXHOCTH MOPATHHO-ITHYECKUX NPUHLHUIIOB B ACSITEIbHOCTU
YYEHOrO;

3) 3¢TeTHYECKOro BOCIIUTAHMSL:

- BOCHPHUSTHE ICTETHUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HaHUE IIEHHOCTH (PU3MUECKON HAyKM KakK MOLIHOIO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTUS TEXHOJIOTHM, BaKHEWILIEH COCTaBIISIOLIEH
KYJIbTYPHI;

- pa3BUTHE HAay4YHOU JIFOOO3HATEILHOCTH, MHTEpeca K MCCIIe0BATENbCKON
JeSITeNIbHOCTH;

S) <¢opmupoBaHusi  KYJbTYpPbl  310POBbSI M  3MOLMOHAJIBLHOIO
0/1aromnoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a >KHU3HM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTH TPaBUI OE30IacHOrO TIOBEJIEHUS Ha
TpaHCIIOPTE, HAa JOPOTax, C IEKTPUUYECKHUM U TEIUIOBBIM OOOpPYJOBaHHUEM B
JOMAIIHUX yCJIOBUSIX;

- chOpMHpPOBAHHOCTh HaBbIKa peQIIEKCUHU, MPU3HAHME CBOETrO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE y4yacTHE€ B PEUICHMM MPaKTUYECKHX 3aJau (B paMKax CEMbH,
oOpa3oBareiabHOM  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIC U (DU3UIECKUX
3HAHM;

e - HHTEPEC K MPAKTUUECKOMY M3YUYEHUIO POQeccuid, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUA:

e - OpHEHTalMs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM MJi1 pelieHus 3aaad B
00JIaCTH OKPY’KAIOWICH Cpenbl, IUIAHUPOBAHMS TOCTYNKOB W OIEGHKH WX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEN CPEbI;

e - OCO3HaHHE TJI00AILHOTO XapaKTepa SKOJOTMYECKUX MpoljieM W MyTed X

pELICHUS;

e §8) ajmanTanuM K HM3MEHAKIIMMCSH YCJIOBHSAM CONHAJIbHOM M NMPHUPOJHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJCUCTBUU TMPU BBIMOTHEHUH HWCCIACAOBAHUN U
MPOEKTOB (HU3MYECKON HANPABICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHHUIM
APYTHX,

e - TOBBIUIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH YE€pe3 IMPAKTUYECKYIO
JIEATENBHOCTD;

e - MOTPEeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHnciie GOPMYIHPOBATH
UJIeU, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHMPOBAHHE CBOETO Pa3BUTHUA B IPHOOPETCHUH HOBBIX (HHU3UUCCKHUX
3HAHUM;

e - CTPEMJICHUE aHAJIM3UPOBAThH U BBISBIISITH B3AUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCMOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

e - OILICHKA CBOMX JICMCTBUH C Yy4€TOM BIMSHHS Ha OKPYXKAIOIIYI Cpeny,
BO3MOJKHBIX TJI00aJIBbHBIX ITOCJIEICTBHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOSHHS MporpamMmbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus y odydaromerocs OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJbTaThl, BKJIIOYAIOUIIE T03HAaBaTEIbHbIC YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHUKAaTHBHbIE  yHUBEpCajJbHble  y4eOHble  JEWUCTBUSA,  PEryJISTHUBHbIC
yYHHUBEpCaJIbHbIE Y4eOHbIE ICHCTBUSL.

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jioruueckue AeicTBUA:
e BBIABIATh W XaPAaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIECTBEHHbIM NPU3HAK KJIaCCU(PUKALNN, OCHOBAHMS IS
000011IeHNSs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMSI B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAILUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBS3M IMPU H3YYEHUH (DU3UUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BBIBOJBI C UCIOJb30BAHUEM JI€TYKTUBHBIX
Y MHIYKTHBHBIX YMO3aKJIFOUEHHH, BBIJIBUTATh THIIOTE3bl O B3aHMOCBS35X
(u3NYECKUX BEJTUYHH;

CaMOCTOATENILHO BbIOMpAaTh CHOCOO peleHus Yy4yeOHoW (u3muecKkoit
3a/lauyi (CpaBHEHUE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp HambOojee
MOJXOJSIIETO € Y4ETOM CAMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarTejbLCKHe 1eCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIE0BATEIbCKUI HHCTPYMEHT [TO3HAHMS;
MPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OMbIT, HECIOKHbBIN
¢u3nyecKuii IKCHEPUMEHT, HEOOJBIIOE HCCIEAOBaHNE (HU3HUUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAILIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITeNILHO (OPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3yjibTaTaM
IIPOBENEHHOIO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEATON0XKEHHS 00 X PAa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c ungopmanmueii:

MPUMEHSTh PA3TUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TP TOUCKE U
orOope MHPOPMAIMKM WIM JAHHBIX C Y4ETOM MPEIOKEHHON yueOHOM
buznueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
Pa3TUYHBIX BUIOB ¥ JOPM TIPEICTABIICHHUSI,;

CaMOCTOATENFHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHPOpMAIMU W WIUIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAIIASMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH:

B XOJIe OOCYXIEHUS y4eOHOro MaTepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud U IOJICpKaHUE
Oaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTABIISATh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
Jajgora, 00HapYyKMBATh PA3IMUUE U CXOCTBO MO3UIIHUIM;



BBIPAXKaTbh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABISATh PE3yIbTAaThl BBIIOIHEHHOTO (PU3NUYECKOIO OIBbITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMAThb W MCHOJIb30BAaTh  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUIYAIbHOM palbOThl MpPHU PEIIEHUH KOHKPETHOH (u3nyeckon
poOJIEMBI;

IIPUHUAMATH LIEJIA COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATH JECHCTBUSA
no €€ JOCTHXEHUIO: paclpeiensiTs poiH, OoOCYXKIaTh IPOLECCh U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUrasi Ka4€CTBEHHOI'O PE3yJsbTara 1o
CBOEMY HAIIPABJIICHUI0O WU KOOPIMHMPYS CBOM JEUCTBHUS C JAPYIUMU
YIeHaMU KOMaH/bl;

OLIEHUBATh KauyeCTBO CBOET0 BKJIAaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSATENIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIMNUX
JUTsl petieHust GU3N4eCKuX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3JUYHBIX TMOJXO0JAaX TMPHUHITHS  pEHICHUM
(MHAMBUIyaTIbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATUE pEIICHUN
TPYIION);

CaMOCTOSATEILHO COCTABIISTH AJITOPUTM pellieHus GU3NUeCcKOM 3aauu WK
IJlaHa HCCIEOBaHUSI C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIJlaracMble BApUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHBbIN HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IJlaH €€ NU3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHKEHUS  (HEIOCTHKEHHUS) PE3yJbTaToB
JEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM 4YMCIIE B XOJ BBIIIOJIHEHUS
(¢u3MYeCKOro UCCIEOBAaHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa LIEJIU U YCIOBUSAM,;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WU AUCKYCCHUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTHUKY IPYTroro;
NPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



HNPEJAMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 7 Kjacce peMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBl (PUINYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEpPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHUYEeCKOoe [JBUXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpHUs, paBHOACHCTBYOIIAs
cuna, jaedopmanus  (ympyras,  IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pa3nuuath sBiaeHUs (qudQy3us, TEIIOBOE IBMKEHHE YACTHIl BEIECTBA,
paBHOMEpPHOE  JIBIJKEHUE, HEPaBHOMEPHOE  JBWXKEHHE, MHEpIUs,
B3aMMOJICHCTBUE Te€J, paBHOBECHE TBEPJBIX TEJI C 3aKPEIIEHHON OCBHIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TENaMH, >KUIKOCTSIMH H
razamy, armMocepHoe JaBiCHHME, IUIaBaHHUE Tel, IMPEBpallCHUs
MEXaHUYECKON PHEpPruM) MO OMHCAHHUIO MX XapaKTePHbIX CBOWCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBJICHUUA B
OKpY’KalollleM MHpe, B TOM uHcie (U3UYECKUE SIBJIICHUS B MPHUPOJE:
OpUMEPHl ABMXKCHUS C PA3ITUYHBIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupose, JACUCTBUE CUJIBI TPEHHs B NPHUPOJE U TEXHHUKE, BIHUSIHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, pblUyaru B
TeJe YelOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUMH;
OTKCHIBaTh M3yYEHHBIC CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIb3YS
¢uznyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEILIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TpeHus, JAaBieHue (TBEPAOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKMBAOIIAS CHJIA, MEXaHWYECKas padoTa, MOLIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOI()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETUYECKass W TMOTEHIHalbHas 3HEPrus), NMpU OMHCAHUM MPaBUIBHO
TPakTOBaTh  (PU3MUECKUI  CMBICH  HUCIOJIB3yeMbIX  BEJIMYUH, HX
0003HAaYeHUsI W €IUHULBl (PU3MYECKUX BEIUYUH, HAXOAUThb (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTHMHU BETMYHMHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepu3oBaTh CBOWCTBA Tel, (U3MUYECKUE SIBJICHUS M MPOLECCHI,
WCIIOJIB3YS TIpaBUJia CJIOXKEHUsI CuJl (BAOJb OJIHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIIO paBHOBEcHUs priyara (0Joka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
OHEPruU, TPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHAa U
3aMUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOIMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyd B 1—2 JEHCTBHS, HCMOJB3Yys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHalln3a
YCJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (HPU3UIECKUE
BETUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJIs pElIeHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUUUHBI;

pacrio3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPU TTOMOIIH
(bU3HYEeCKUX METOJIOB, B ONTMCAHUU UCCIICIOBAHMS BBIICISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pasidyaTh M MHTEPIPETUPOBATH
MOJIYYCHHBIA pE3yJbTaT, HAXOJIUTh OIMMOKKM B XOJE OIbITa, JelaTh
BBIBO/IBI TI0 €T0 pe3yJibTaTaM;

NPOBOAUTH OMNBITHl 1O HAOMIOJECHUIO (U3UYECKUX SIBJICHUW WIHU
bu3nUecKux CBONCTB TEN: dbopMyIupoBaTh IpOBEPSiIEMbIE
MPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py0BaHUS,
3aMUCHIBATH XOJ OMbITa U (HOPMYITUPOBATH BBHIBO/IbI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MAacChl Tela,
o0béMa, CHUIBI M TEMIEpPaTyphl C MCIOJB30BAHUEM aHAJOTOBBIX H
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKO BEJIMUUHBI OT
JpYyrol ¢ HCMOJb30BAHUEM NPSIMBIX HM3MEPEHHUI (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JABWXKYIIETOCS Tela OT BPEMEHHM [BHXKCHHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHUJIBI TPEHHUS OT TUIOIIAI CONMPUKOCHOBEHUS TEJ, CHIIbI
YIOPYTrOCTU OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONICH CHIIBI OT 00BhEMa
MOTPYKEHHON YaCTH TeJa U OT IIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHIMA
IJIaBaHUsl TEJ, YCJIOBUU paBHOBecHs pblyara U OJIOKOB), Y4acTBOBaTb B
IUIAHUPOBAHUM  Y4EOHOTO UCCIEIOBaHUs, COOUpaTb YCTAHOBKY U
BBITIOJIHATh W3MEPCHHUsI, CIEeNys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



MPEIIOKCHABIX TaOMUIT W TPaUKOB, JENaTh BBIBOJBI 1O pe3yjbTaTam
WCCJIeIOBAHNUS,

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (HU3NUYECKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUIAKOCTH M TBEPAOrO Tejla, CHIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3AyXa, BBITAJKHUBAIONIAs  CHJA, JICHCTBYIOIIAas  Ha
MOTPY’KEHHOE B JKUIKOCTH TENO, KOA(DPHUIIMEHT TMOJIE3HOTO NCUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl TNPENJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUU H3MEPEHUM COOMpaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHNE HCKOMOW BEIMUNHBI;

COOJTI0IaTh MTpaBUiIa TEXHUKN 0€30MTaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

yKa3bIBaTh MPUHIIMIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYJbl, OapomeTp,
phIyar, MOABMKHBIN M HETIOABMKHBIN 0JI0K, HAKJIOHHAS TUTOCKOCTH;
XapaKTepU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONUCaHud (B TOM 4YHUCIE:
MOAIIMITHUKKN, YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUM TIpecc,
MaHOMET], BRICOTOMED, TTOPIITHEBON HACOC, aPEOMETP), UCIIONIB3YS 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SBJICHUN M HEOOX0AUMbIE (PU3NUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAWTH  NPUMEPHl  (HAXOAUTh  HH(OpPMAIMIO O  TPHUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHHUS (PU3MUECKUX 3HAHWNW B IOBCEIHEBHOMU
KU3HH 711 oOecrieueHrus: 0€30MMacHOCTH TPpU oOpaIeHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH Cpejie;

OCYIIECTBJIATH OTOOpP HCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIITUXCS
3HAHMA W TYyTEM CpPaBHECHHsI Pa3IUYHBIX HCTOYHUKOB BBIJCISITH
uH(DOPMAITUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOMU;

HCIIOJIb30BaTh MPU BHITIOJIHEHUN YUYEOHBIX 3aJJaHU HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3HUECKOTO  COJEp)KaHHS, CIPABOYHBIE MaTepUaIbl,
pecypchl cetu MaTEpHET, BlIageTh MpuéMaMy KOHCIIEKTUPOBAHHS TEKCTA,
npeoOpa3oBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MHCHbMEHHBIE U YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMammu (PU3NUECKOTO COJepKaHUs, B TOM
quciie MyOJUYHO JejaTh KpaTKHuE COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIECNOBAaHWN, TPHU ITOM TPaAaMOTHO UCIOJIB30BAaTh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3HKH, COMPOBOXKAATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenesiarh
00s3aHHOCTH B TpyHIE€ B COOTBETCTBMU C IOCTABICHHBIMU 3aJayamH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JECHUCTBHUM, aJEKBAaTHO OLICHUBAaTh
COOCTBEHHBI  BKJIaJ B  JIEATEJIbHOCTh  [PYNNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K koniy o0yuenus B 8 Kkiacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAOIIUXCSI YMEHUMN:

MCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(dHbBIe Tena, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE IO, MPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacCUIMPEHUE M CKATHE, TeIuionepenaya,
TEIJIOBOE pPaBHOBECHE, CMAuMBaHUE, KAWJUIAPHBIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauIM3auus (OTBEpIEBaHUE), KHUIIEHUE,
Teruionepeaaya (TEmI0MpPOBOTHOCTb, KOHBEKIIUS, U3IIy4YeHUe),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3apAJIOB, JEHUCTBUS SJIEKTPUUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHUE MArHUTOB, JEICTBUE
MarHUTHOTO TOJS Ha TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAs MHAYKITHS)
M0 OINHCAHWID MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBICHUC;

pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpY’XKalollleM MHpe, B TOM uHcle (HU3UYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KalWUISIpHBIE SBJIEHUS B MPHUPOJE,
KpUCTalNIbl B TMpupojae, usnydyenue CoiHIa, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, SJIEKTPUUECKUE
ABJICHUSI B atMocepe, dIEKTPUYECTBO KUBBIX OPraHM3MOB, MArHUTHOE
nosie 3emMiiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO TOJS JUIsl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (U3UYECKHUX
SIBIICHUIM;

ONKCHIBATh M3yUCHHBIE CBOMCTBA TEN M (PU3MUYECKHE SIBJICHUS, UCTIONb3YS
bu3nyeckue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJeNbHAas TEIJIOEMKOCTh BEIECTBA, VYJElbHAs TEIUIoTa
TUTABJICHUS, yJeNTbHAs TEIUIOTa MapooOpa3oBaHUs, yaelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOAM(PUIIMEHT TMOJE3HOTO JEHCTBUA TEIJIOBOM



MAIllMHBI, OTHOCUTEJIBHASI BIIAXXHOCTH BO31yXa, JJIEKTPUUYECKUM 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIICHUE IPOBOJHMKA,
yAeNbHOE  CONpPOTUBIIEHWE  BeIllecTBa, pabora U  MOIIHOCTh
ANEKTPUUYECKOTO  TOKAa), MpPH ONHCAHUM TMPaBUIBHO  TPAKTOBATh
(GU3MYECKUI CMBICI UCHOJIb3YEMbIX BEJIWYUH, 0003HAUEHUS U €IUHULBI
bu3nYeCKuX BEIWYUH, HAXOIUTH (OPMYIBI, CBS3BIBAIOLINE JTaHHYIO
(¢u3MYECKyl0 BEIUWYHMHY C JAPYTUMHU BEJIMYMHAMM, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (PU3UUYECKUE SIBICHUS M MPOLECCHI,
WCIIOJb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUHU
CTpPOEHUS BEIECTBA, MPUHLHII CYNEPHO3ULUHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsia, 3akoH OMa 11 yyacTKa LEenu, 3aKOH
[xoyna—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUM, IMpPU HOTOM J1aBaTh
CIIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTH4eCcKoe
BBIPAXXEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalMil NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHUE U3 1—2 JOTrHYECKUX
iaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadyd B 2-3 JCUCTBUSA, HCIOIB3YS 3aKOHBI U
dbopmynbl, CBsi3bIBatONIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS  peUIeHWs 3a7add, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEOOXOouMble il €€ pelIeHHs, IPOBOAMTH pacu€Thl U CpPaBHUBATH
NOJy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh TPU OMOIIU
(GuU3MYECKUX METOJO0B, MCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BbBIACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLEHUBATh IPABWIBHOCTH IOPSAKA
IIPOBEJCHUS UCCIIEIOBAHUS, J€1aTh BBIBOJIBI;

NPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUM WU
(bu3MYeCcKUX CBOMCTB Tell (KamWLUIPHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCThIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3Iy4aromieil (MOrIonaroiei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJABI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, OJJEKTpU3alus TEl U B3aUMOJCUCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MAarHuTHOIO IO0JI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA,



CBOMCTBA OJEKTPOABHUTATENSI TOCTOSHHOTO TOKa): (OpMyIHUpOBATH
MPOBEPSEMbIC MPENOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITAa U (DOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHAThL ~ MOpsSIMbIE  U3MEPEHUs  TeMIepaTypbl, OTHOCUTEIbHOMU
BJIQXXHOCTH BO3JyXa, CHUJbI TOKAa, HAIMPSHKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYWH, CPAaBHUBATH
PE3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MOTPEIITHOCTH;
MPOBOJIUThH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEJIMYUHBI OT
Jpyrol C UCIOJb30BaHWEM TMPSMBIX  HM3MEpPEHUM  (3aBUCHUMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U YACIbHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UOYIIETO 4epe3 IMPOBOAHUK, OT HANPsOKEHHs] HAa  IPOBOJHUKE,
UCCJIEIOBAHME TIOCJEOBATENIbHOTO U  MapajlIebHOTO  COCAMHEHUH
MPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBHITIOJIHATh W3MEPCHHUsI, CIEeNys NPENIOKCHHOMY IUIaHy, (DUKCHPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBHUCHUMOCTA B BHUJIE TaOIUI] U TPaduKoB,
JieJaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEIOBaHNS,

MPOBOJAUTh KOCBEHHbIE U3MEpeHUs (PU3MUEeCKUX BeIUYUH (yIenbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE TMPOBOAHMKA, padoTra U
MOITHOCTh 3JIEKTPUYECKOI0 TOKAa): IUIAaHUPOBATh H3MEPEHUSs, COOUpaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAysl MPEMAJIOKEHHON MHCTPYKUHH, U
BBIYHCIIATh 3HAUCHHE BEJIMUMHBI;

cOOJII01aTh MpaBUiIa TEXHUKM 0€30MaCHOCTH NPHU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJBTMETP, CUETUUK DJICKTPUUYECKOM DHEPTUM, HJIEKTPOOCBETUTEIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEAOXPAHUTEIHN, STIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb NOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUU U HEOOXOJMMBIE
dbuznYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PpUCYHKaM (KUJKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHEIO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUYECKUX
Henen ¢ nociaeAoBaTeNIbHbIM U NapajlyieIbHbIM COSJUHEHUEM 3JIEMEHTOB,
pasnnyas yCI0BHbIE 0003HAYEHUS 3JIEMEHTOB JICKTPUYECKUX 1IETICH;



OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOpPMALMIO O  MPUMEPaAX)
IPAKTUYECKOI0 HCIOJb30BaHUsl (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 11 obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu 1
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KaloIeH cpejie;

OCYIIECTBIATh TOUCK HHPOpPMAIMH (PU3NYECKOTO COACPKAHUS B
WNuTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMAILIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTepaTypy  (PU3MUECKOro  COAEpKaHMs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetd VHTepHET, BlajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHUS,
0000mas wHbOPMAIIMIO €3 HECKOJBKUX HWCTOYHUKOB (PU3UUECKOTO
COJEepKaHUs, B TOM UHKCIEe MyOJUYHO TPEACTABIATH pPE3yJbTaThl
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON NEATENbHOCTH, MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIM TOHATHUIHBIA anmapar Kypca (QU3UKH,
COIIPOBOX/IAaTh BBICTYIUICHUE MTPE3CHTALINCH;

IpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUM (PU3UIECKUX
IPOLIECCOB paclpeiessaTh OOS3aHHOCTH B TpPyNIE€ B COOTBETCTBUH C
MOCTAaBJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBINOJHEHUEM IJIaHA ACHCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITENIbHOCTD TPYIIIBI, BHICTPAauBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K konIy oOyuenus B 9 Kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHasi TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Aehopmarius
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEo,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhI UCIYCKAHUS U TOTJIONICHUs, anbda, 0eTa- U raMMa-u3Iy4deHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE IBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TE€J, PEAKTUBHOE [BUKEHUE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKECHUE
3ByKa, MNPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAXKEHUE U TPEITOMIIEHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeJIoro cBeTa B
CHEKTp M CJOXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CHIEKTpa
U3Jy4YeHUs) 0 OMUCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpyXamImeM Mupe (B TOM uuciae (QU3MYECKHE SBICHUS B MIPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIIaHEeT COJIHEYHOW CUCTEMBI, PEAaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 53XO0, IBETa Tell,
ONTUYECKHUE SIBICHUS B MPUPOJIE, OUOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapuOIETOBOIO M PEHTTCHOBCKOIO H3JIY4YEHHH, €CTECTBEHHBIH
panvoaKTUBHBIM (POH, KOCMHUYECKHE Jy4yHd, PaJAHOAKTHBHOE H3JIy4YeHHE
MPUPOJHBIX MHUHEpAJOB, JEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUW Ha
OpraHu3M 4eJIOBeKa), NMpPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MpuU3HAKH) (U3UYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
¢dbu3nyeckue BeNWYUHBI (CpEIHSs W MIHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepeMEeIlleHHe, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CWia YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HUMIYJbC Tela, WMIIYJIbC CHIIBIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, IOTEHUUAlbHAas HHEpPrus Tena,
MOAHATOTrO HAJ MOBEPXHOCTHIO 3EMJIM, NTOTEHUHUAJIbHAS SHEPIUsl CKATOU
NPY>KUHBI, KUHETHYECKas SHEprus, IOoJHAsg MEXaHW4YecKas >SHeprus,
NEPHUOJ ¥ YacTOoTa KOJIeOAHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeslb NPEJIOMIICHHUS CPEAbl), TP ONMUCAaHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEITUYMH,
0003HAaYeHUsT W €IUHULBl (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JAPYTHMMH BEIMYMHAMM,
CTPOUTDH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBICHUS U IPOILECCHI,
UCIIOJb3Ys 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MacCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa M 3aIMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 2—3 JTOTHYECKUX
[1aroB € ONopod Ha 2—3 W3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
bu3nyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacdy€THbE 3ajayd  (ONMparoluecs Ha cucrtemy u3 2-3
YpaBHEHUI), UCOJbB3YS 3aKOHBI U (POPMYJIbl, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIW3a YCIOBUS 3aJlayd 3allMChIBaTh KpaTKOe
YCIIOBUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHUs], IPOBOAUTH PacuEThl U
OLICHUBAaTh PEAJIUCTUYHOCTh IIOJYYEHHOTO 3HA4YeHUs (pu3snueckoin
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PEUIUTh NP MOMOIIH
($u3MYECKUX METO/OB, HCIOJIb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  MPEIINOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAIKA
NPOBEJCHUS  HMCCIEJOBAHMSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONIBITOB;

OPOBOAMTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WU
¢u3nyeckux CBOWCTB Ten (M3y4yeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl PHEPrHM, 3aBUCUMOCTh IEPHUOAA KOJeOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY 1Bl MAJIbIX KOJIeOaHHH, MPAMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, MU3yUeHUE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMeTa B coOuparolien
JUH3€, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB M3JIYUYECHMS):
CaMOCTOATENBHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  OMNbITA U €ro  Pe3yJbTaThl,
(GbopMyJIHpPOBATH BHIBOJIBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpeaesnss
CpellHee 3HA4YeHHE HU3MepsIeMOl BeIMYMHbl ((POKYCHOE pacCcTOsHHE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEeHHUs
(M3MepuTeNnbHOTO MpUbdopa);

IPOBOAMTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HadajdbHOM CKOpPOCTH, Mepuoia
KoJIe0aHUIl MaTeMaTH4YEeCKOr0o MAasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)keHUsl CBeTa OT yrja MaJeHus W yria MNpejloMJIeHHs OT yria



najicHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSTEIBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BUAE TaOIUIl M T'paHUKOB, JeJaTh BBIBOJIBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

MPOBOJIUTHL KOCBEHHBIC W3MEPCHHUS (U3MYECCKUX BEIHYUH (CPEIHSISA
CKOPOCTh ¥ YCKOPEHHE Tella TpPU PABHOYCKOPCHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs, >XECTKOCTh MPYKUHBI, KOIDPUITUEHT
TPEHUS] CKOJBXKEHUS, MeXaHudeckas pabdoTa M MOILIHOCTb, 4YacTOTa U
nepuosl KoneOaHWii MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
onTHYEeCKas Cujaa CcOOMparomeld JIMH3bI, PaJHMOAKTUBHBIM  (HOH):
IUIAHUPOBATH HM3MEPEHUs, COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAYEHWE BEJIMYMHBI U aHAJIU3UPOBATH MOJIYYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHI,

COOJTI0IaTh MTpaBUJIa TEXHUKN 0€30MTaCHOCTH TIPH paboTe C 1abopaTOpHBIM
o0opyTOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU HW3YUYEHHBIX (U3UYECKUX MOJIETei:
MaTepualibHasi TOYKa, A0CONIOTHO TBEPIOE TENO0, TOYEHHBIA HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENh aTroMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO S/APa;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl HAa MX ONuUcaHus (B TOM 4YHUCIE:
CIUJOMETp, MATYMKU TIOJOKCHHS, PACCTOSHHS W YCKOpPEHHUsS, pakKeTa,
9XOJIOT, OYKH, TMepuckom, (oroamnmapar, ONTHYCCKHUE CBETOBOJIHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHONB3Yysd 3HAaHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH M  HEOOXOoauMble (u3MUYEcKue
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX TPOIECCOB
Py pEelIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie M cOOMparouiei JIMH3E;
NPUBOANTh  MpPUMEpPhl  (HAXOAWTh  HMHPOpPMAIMIO O  TIPHUMEPaXx)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3MYECKUX 3HAHUA B TTOBCEIHEBHOM
KU3HH JIJIs1 oOecriedueHnss 0€30MacHOCTH TpU oOparieHn ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH cpejie;

OCYIICCTBJIATh TOUCK WHPOpMAHUK (U3HYECKOTO COJCpPKaHHUS B
HuTepHeTe, caMoCTOSTENHHO (POPMYIIUPYSI TOUCKOBBINA 3alpoOC, HAXOIUTh



IyTH OTPEJCIICHUS JOCTOBEPHOCTH IMOJYYCHHONH MH(POpPMAIIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUH M JIONOJHUTEIbHBIX HCTOYHHKOB,;

UCIIOJIb30BaTh MIPH BBIMOJIHEHUH YY€OHBIX 3aJaHUi HAYYHO-IIOMYJIAPHYIO
JUTepaTypy  (PU3UYECKOro  COACpKaHMsI, CIPABOYHBIC MaTepHAIbI,
pecypcbl cetd MHTepHET, BIaAeTh MpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3oBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIC COOOINCHHS Ha OCHOBE
uHGOpMAIIUd U3 HECKOJbKUX HCTOYHHUKOB (DHU3MUECKOIO COACPIKAHMS,
yOJIMYHO TPEACTABIATh PE3yIbTaThl IPOSKTHOW WIIM MCCIICI0BATEIbCKOM
NEATCIIbHOCTH, TPH 3TOM TPAaMOTHO  HCIOJb30BaTh  W3yYCHHBIH
MOHATUHHBIA anmapar HM3yd4aeMoro pasjeia (U3MKH W CONPOBOXIATh
BBICTYIUICHHE Tpe3CHTalueli ¢ y4&ToM OCOOCHHOCTCH ayJauTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NMPOrpaMMbI Bcero

Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 ®du3nka - HayKa 0 IpUpoae 2
1.2 dusnyeckre BEIIMINHBI 2
1.3 EcTecTBeHHOHAay4YHBIN METOJ] TO3HAHUS 2

Wroro no pazneny 6

Paznea 2. IleppoHavyanbHble CBeleHHS O CTPOEHHUH BelllecTBA

2.1 Crpoenue BemiecTBa 1

)9 JIBr>xeHne 1 B3aUMOICHCTBHE YaCTHII )
' BEIlIECTBA

2.3 ArperaTHbl€ COCTOSIHUSI BELIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBukeHune U B3auMo/ieiicTBHE Tel

3.1 Mexannueckoe OBUKEHUE 3

3.2 HNuepnus, Mmacca, IIIOTHOCTh 4

KonTpoJsbHble

padoThbI

IIpakTHyeckue

padoThI

DJIEKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6mmoreka [IOK



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

3.3

Cuia. Buner cunn

Hroro no pasneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

4.1

4.2

43

4.4

[aBnenue. Ilepenaya naBnenus: TBEpAbBIMU
TeJIaMH, KUIKOCTSIMH U Ta3aMH

JlaBiaeHue xKuJIKOCTU

ATMocdepHOe naBiieHue

JlericTBUE XKUJIKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPIUs

5.1

52

53

PaGora v MoLHOCTE

[IpocTeie MexaHU3MBI

MexaHnyeckast SJHeprus

Hroro no pasneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

8 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

1.1

1.2

CrpoeHue 1 cBONCTBA BEIIECTBA

TemnnoBsle poreccsl

Hroro no pasneny

Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHUSA

2.1

2.2

23

24

DnexTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
Y UX B3aHUMOJICHCTBHE

IToCTOSIHHBIN 2TIEKTPUYECKUN TOK
MarsuTHbIE SBICHUSA

DNIeKTpOMarHuTHasE MHIYKIUS

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Beero KonTpoJsbHble
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTHyeckue
padoThI

1.5

14.5

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce



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

9 KUIACC

KoandecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM

Ne i/m KonTpoJsbHble
NMPOrpamMMbl Bcero
padoThI
Pa3zgen 1. Mexann4yeckue siBJICHUSA
L1 MexaHndeckoe IBMKEHHUE U CITOCOOBI €0 10
' OIUCAHUS
1.2 B3aumogelicTBue Ten 20 1
1.3 3aKOHBI COXpaHEHUs 10
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckue K0Je0aHUA U BOJHBI
2.1 MexaHnndeckue KoneOaHus 7
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8 1
Hroro no paszneny 15

Pa3jen 3. DieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI

DNEeKTpOMarHUTHOE TOJIE U

3.1 6

SJICKTPOMArHUTHBIC BOJIHBL
Uroro no pazgeny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHS CBETA 6

IIpakTHyeckue

padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK


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

4.2 JIunH3bl ¥ onTHYECKKE TPUOOPHI

43 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KBanToBble IBJIEHUA

5.1 Hcnyckanue u morioneHue cBeTa arToMOM
5.2 CrtpoeHue aTOMHOrO s1pa
5.3 SlnepHble peakuuu

Uroro no pazgeny

Paznea 6. IloBToOpuTE1HH0-00001IAKO NI MOYJIb

[ToBTOpeHHE 1 0000IIEHNE COMePIKAHUS

6.1
Kypca Qpu3uku 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KonnyectBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE

padoThI padoTsbI pecypesI

®dusuka — HayKa 0 IpUPOJIE.
SBnenus npupoabl. Pu3ndyeckKue 1
SIBIICHUS

Mexann4deckue, TeIUIOBEIC,
JIIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKkue BEITMUNHBI U UX
n3MepeHue

Ypok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH MOMOIIU
KHUJKOCTHOTO TEPMOMETpA U JaTUUKA
TEMIEPATYphI"

Kak ¢u3uka u npyrue ectecTBeHHbIE
HAyKH U3y4aloT MPUPO.Y.

N bu6mmoreka [IOK
EctecTBeHHOHAYYHBIIT METOT 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NIECKUX
SIBJICHUU C IIOMOILLIO MOAeNeN

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: NaTbHOCTD MONIETA IIAPHKA,
MyIIEHHOTO TOPU30HTAILHO, TEM
Oosble, yeM OoJIbIIe BHICOTA ITycKa"


https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

16

17

Crpoenue BemiectBa. OMBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIIECTBA

JIBM>KEHHE YaCTHII BEIlleCTBa

Ypok-uccnenosanue « ONbITHI 110
HAOJIOCHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»

AFpCFaTHBIe COCTOSAHHA BCUICCTBA

B3aumocBs3p Mexly cBOWCTBaMU
BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

Mexannueckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
NIBIDKECHUE

Ckopoctb. Enunuiel ckopoctu

Pacuet nmyTu u BpeMeHU IBUKEHUS

Wuepuus. 3akoH UHEPIUH.
B3aumopeiicTBre Ten Kak TpUYMHA
W3MEHEHUS CKOPOCTH JIBHXKCHHUS TEJl
IInorHOCTE BemecTBa. PacueT Macchl
u 00beMa Tella 0 €ro IMIOTHOCTH

JlaGopatopHas pabota «OnpeneneHne

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05¢c6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0aed

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

19

20

21

22

23

24

25
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28

29

IIJIOTHOCTU TBEPAOTO TEJIA»
Pemenue 3agay mo reme "IOTHOCTE
BemecTBa"

Cuna xak xapakTepuCTHKa
B3auMozeincTaus ten. Cuna
ynpyrocti. 3akoH ['yka

JlaGopatopHas pabora «3yuenue
3aBUCUMOCTH PaCTSKEHUS
(nepopmann) npyKUHBI OT
MIPUIIOKEHHOMN CUIIBD»

SBnenue Tarorenus. Cuna TAKECTH
CBsI3b MEX]ly CUJION TSKECTH U
Maccoii Tena. Bec tena. Pemenne
3azay o teMme "Cuia tsokectd"”

Cuna TsKecTH Ha IpyruX IUIaHETax.
du3nyecKue XapakTepUCTUKY TUIAHET

N3mepenue cuil. lunamomeTp

Bec Tena. HeBecoMmocTh

CnoxxeHue IByX CHUJI, HalpaBJIE€HHBIX
110 OJAHOU MPSIMOM.
PaBHOpelicTBYIOIIASA CHIT

Pewenue 3ampau no reme
"PaBHoaeiicTBytomas cun"

TpeHue CKOJIbKEHHS U TPEHUE MTOKOSI.
Tpenue B npupoJIe U TEXHUKE

JlabopaTtopHnas pabota «M3yuenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al23c¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK
https://m.edsoo.ru/ff0al 8cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [{OK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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31
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33
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3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CUJIBI IaBJICHUS U
XapakTepa COIPHUKACAOIIUXCS
MTOBEPXHOCTEN»

Pewrenue 3amau Ha onpeneneHue
PaBHOAECHCTBYIOLIEN CHJIBI

Pemenue 3agaud mo remam: «Bec
tenay, «I'padhuueckoe n3odpakeHne
cuy, «Cunsl», «PaBHOACHCTBYIOIIAS
CHID»

KonTponbHas pabora o temam:
«MexaHndeckoe JBIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n3o00pakeHne Cu,
«CHIIBI»

Hasnenue. CriocoObl yMEHBIICHUS U
yBEJIMYEHUS 1aBJICHUS

JlaBrieHue ra3za. 3aBUCUMOCTD
IaBJIEHUS ra3a OT 00bEMa,
TEMIIEPATY PBI

[Iepenaua naBneHust TBEPABIMU
TeJIaMU, JKUAKOCTIMM U ra3zaMH. 3aKOH
ITackans

,Z[aBJ'IeHI/IC B XXUJIKOCTH U rase,
BBI3BAHHOE JCHCTBUEM CHUJIIBI TSHKECTH

Pemenue 3anau o reme «/lapneHue B
JKUJIKOCTH U Ta3e. 3akoH [lackams

Coobmarommumecs: Cocy /bl

https://m.edsoo.ru/ff0alcc8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a20a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2718

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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41

42

43

44

45

46

47

48

I'mppasinueckwmii npece

Manomertpsl. IlopiiHeBoi
JKMJIKOCTHBIM HACOC

Atmocdepa 3emnn. [lpuunnel
CYLIECTBOBaHMS BO3AYIIHOM
000504k 3emin. 3aBUCMOCTb
aTMOC(EpHOTO AaBJICHUS OT BHICOTHI
Ha/l ypOBHEM MOPS

Bec Bo3agyxa. ATMOC(epHOE JaBlIcHNE

W3mepenne atMocepHOTo JaBICHHUS.
OnsiT Toppuuennu

3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl YPOBHEM
MOpsI

bapomerp-anepoun. AtmochepHoe
JaBJICHNE HA Pa3INYHBIX BBICOTAX

Pemenue 3ama4d mo Teme
"ATtmocdepHoe nasneHue"”

JlericTBHE )KMAKOCTH U ra3a Ha
MOTpy’KEHHOE B HUX TEJO.
ApxumenoBa cuiia

JlaGopaTtopHas pabota «OnpeneneHue
BBITQJIKUBAIOIICH CHIIBI,
JICHCTBYIOIIEH HA TEII0, TOTPYKEHHOE
B JKUJIKOCTB)

https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2dag

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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58

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCIMOCTH Beca
Tella B BOJIE OT 00BEMa MOTpyKEHHOU
B )KUJKOCTb YaCTH TeJIa»

IIlnaBanue Ten

JIaGopatopHas paboTa
"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYUPOBaHUE JIOAKU U
ompeeneHue e€ rpy30no -EMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3ayxonaBaHuey,
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
U Ta30B»

Mexannueckas pabota

MormHocTs. EqUHUIIBI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU
noaséMe 1o jectauue"

[IpocTteie MexaHu3Msbl. Poryar.
PaBHOBecue cuit Ha ppruare

KontponbHas padoTa o teme
«JlaBneHue TBEpABIX TN, KUIKOCTEH
u ra3oBy» / Beepoccuiickas
MpoBepoyHas pabora

PesepBHEIit ypok. Paborta ¢ TekcTamu
1o Teme «/laBieHne TBEpABIX TeN,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3182

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [{OK
https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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60

61

62

63

64

65

66

67

KUJKOCTEH U ra3oBy» / Beepoccuiickas
MpoBepoyHasi pabora

Peryaru B TexHuke, OBITY U IPUPOJE.
JlaboparopHas paboTa
«HccnenoBanue yciaoBUi paBHOBECHS
pbIdara

Pemmenue 3agad mo reMme «YCiI0BUS
PaBHOBECHSI pbIyara

KoaddunmenT mone3noro nqeicTBus
MexaHusma. Jlaboparopnas pabora
«3mepenne KIIJI HaknoHHOM
IJIOCKOCTHY

Pemenue 3agau no teme "Pabora,
MortrHocTh, KITI"

MexaHnueckasi Heprusi.
Kunernueckas 1 moTeHManbHas
SHEprus

3aKOH COXpaHEHHS] MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT 110 TEME
"DKcnepUMEeHTaIbHOE ONpee/IEHUE
M3MEHEHUS KUHETUYECKON 1
MOTEHIMAJIbHON HEPTUH MIPU
CKaTBhIBAaHUM TeJIa 110 HAKIIOHHOM
MJIOCKOCTH"

KonTponbhas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrIit ypok. Paborta ¢ TekcTamu

0.5

0.5

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a48a6

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [JOK


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

o teMme "MexaHnueckoe naBimkeHue"

PeseprubIil ypok. Pabora ¢ Tekctamu
68 o teMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

12

https://m.edsoo.ru/ff0adeec6



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU U UX ONBITHHIC
MTOATBEPKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJT
Mopenu TBEPIOTO, )KUIKOTO U
ra3o000pa3HOro COCTOSHUI BelllecTBa
OOBsicHEeHHE CBOWCTB TBEPIOTO,
YKHUKOTO U Ta3000pa3HOTr0 COCTOSTHUI
BEIIIECTBA Ha OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KUHETUUECKOU TEOPHUH

Kpucrannuueckue u amopgHbie Tena

CMauduBaHue 1 KanmnuJIJIAPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

TemnoBoe pacmMpeHne u cxaTue

Temneparypa. CBs3b TEeMIIEpaTyphI CO
CKOPOCTBIO TEIIOBOTO JIBUKCHHUSI
YACTHIL

BuyTtpennss sHeprus. CriocoOsl

U3MEHEHUS BHYTPEHHEN SHEPrUun

Bunael rerionepenaun

KoanuecTBo 4acoB

Bcero

KonTpoJabusbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nu@poBbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5a26

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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12
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14
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16
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18

19

20

21

Ypok-koupepenmus "IIpakTrueckoe
HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoepekeHus "

KomndecTBO TEIIOTHI. Y aenbHas
TCIINIIOEMKOCTD

YpaBHEeHHE TEIJIOBOTO OaslaHca.
TemnooOMeH 1 TETIOBOE paBHOBECHE

JlaboparopHnast pabota
"UcciienoBaHue SIBICHHS
TEII000MEHa MPU CMENTUBAHUN
XOJIOJTHOM Y Topsiueit BOAbI"

Pacuet xonnuecTBa TCIIJIIOTHI,
HCO6XOIH/IMOFO IJI Harp€BaHus TEj1a
" BBIACTIACMOT'O UM IIPH OXJTAKACHUN

JlaGopaTopnas pabora "OnpeneneHue
yIENbHOU TEIJIOEMKOCTH BemecTBa"
DHeprus TOIINBA. Y JebHas TeIoTa
CTOpaHHS

[InaBnenue u oTBepIEeBaHUE
KPUCTATIMYECKUX TeJl. Y 1eJbHast
TEIUIOTa IUIABIECHUS

JlaGopaTopHnas padora "OnpexneneHue
YIENbHOU TEIJIOTHI TIaBICHUS JIbaa"
ITapooGpazoBaHue U KOHIEHCALMSL.
Ucnapenue

Kunienue. Y nenpHas Temiora

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a6976

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [{OK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napooOpa3oBaHMs U KOHJCHCAIIUH.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS
0T aTMOC(EepHOTO TaBICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCUTEIHHOM BIXKHOCTH BO3/TyXa"

Pemenwue 3aa4y Ha onpeesieHue
BJIQYKHOCTH BO3JIyXa

[TpuHUIMIIBI paOOTHI TEIIIOBBIX
neurareneii. [laposast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KII] TermoBoro nBuratessi.
TemnoBble ABUTATENN U 3aIIUTA
OKpYKaroIIe cpeabl

3aKOH COXpaHEHUs U MPEBPAICHUS
SHEPTUH B TEIJIOBBIX MPOIIECCax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "TeroBbIe ABICHUSA.
H3MeHeHue arperaTHbIX COCTOSHUI
BergecTna"

KonTponbhas pabota no teme
"TemnoBele aBiIcHUd. M3MeHeHNE
arperaTHbIX COCTOSIHUM BeniecTna'
Dnekrpusarus Ten. /[Ba pona
AIEKTPUUECKUX 3aps 0B
VYpok-uccnenoBanue "IneKkTpusanus
TeJ UHIYKIUEH U pH
COMPUKOCHOBEHHUH"

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8312

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3aumopeicTere 3apsyKEHHBIX TEIL.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpspkeHHOCTD 3JIEKTPUUYECKOTO
nosist. [IpuHnmn cynepnosuuun
JIEKTPUYECKUX MOJIEH

Hocurenu snekrpryeckux 3apsoB.
DnemeHTapHbIi 3apsia. CTpoeHue
aToma

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHHUS AIEKTPUUECKOTO 3apsaa
Pewrenue 3ana4d Ha mpuMeHeHUe
CBOMCTB 3JIEKTPUUYECKUX 3aps10B
DJIEKTPUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHus. McTounukmn
AIEKTPUYECKOTO TOKA

JlericTBUs 3JIEKTPUYECKOTIO TOKA

VYpoxk-uccnenoanue "Jleiictere

SJICKTPHUYCCKOTI'O IT0JIA Ha ITPOBOJHUKHA

U JUDJIEKTpUKHU"

DNEeKTPUYECKUA TOK B METaJIIaxX,
JKHIKOCTSIX U ra3ax

DneKkTpuyecKas 1erb U €€ COCTaBHbIC

qacTu

Cuna Toka. JlabopatopHas pabora
"N3mepeHue U peryupoBaHUE CHUITBI
TOoKa"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6



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

42

43

44

45

46

47

48

49

DNEKTPUUECKOE HATIPSKEHHE.
Bonbrmerp. JlabopaTopHas padora
"N3mepenue u peryirpoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie MMPOBOJAHUKA.
Y aenbHOE COIIPOTUBJICHHUC BCIICCTBA

Jlaboparopnast paboTa "3aBUCHUMOCTH
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIIA !
MOTIEPEYHOr0 CeUeHHsI U MaTrepuaia”

3aBUCHUMOCTE CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Jj1sl yqacTka
enu

JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, UJIyIIEro Yepe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

IlocnemoBarenbpHOE U mapajICJIbHOC
COCOIMHCHUS ITPOBOAHUKOB

Jlaboparopnas padota "IIpoBepka
NpaBUjIa CI0XKEHUS HANPSDKEHUH MpH
MOCTIeI0BATEIbHOM COSIUHEHHUH JABYX
pe3ucTopoB”

Jlaboparopnas padota "IIpoBepka
NpaBuUJIa IS CHIIBI TOKA MTPH
napajieIbHOM COSTMHEHUHN
pe3ucTopoB”

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9e14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaas8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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51

52

53

54

55

56

57

58

Pewrenue 3ana4d Ha mpuMeHeHUe
3akoHa OMa /1J1s1 pa3InyHOro
COEIMHEHUS IPOBOJIHUKOB

PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

Jlaboparopnast pabota "Onpenenenue
PpaboThl U MOILIIHOCTHU AJIEKTPUUYECKOTO
TOKa"

DneKTpuyYecKre e U MOTpeOUTenn
AIEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

ITocTossHHBIE MArHUTEL, UX
B3aUMOJICHICTBUE

VYpoxk-uccnenoanue "M3yuenue
HOJIEW IIOCTOSHHBIX MarHuTOB"

MaruutHoe 1osie. MarautHoe 1ojJjie
3eMJId U €ro 3HaUEHHME JUISA JKU3HU Ha
3emie

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "DIIEKTPUUECKHUE 3apsIlIbl.
3apspKeHHBIC TeJla U X
B3aumoaecTBus. [locTosTHHBIN
AJIEKTPUYECKUNA TOK"

KonrponsHas pabora o Teme
"DneKTpuUecKue 3apsbl.
3apspKeHHBIC TeJla U X
B3aumoaecTBus. [locTOsTHHBIN
anekTpudeckuii Tok" / Beepoccuiickas

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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60

61

62

63

64

65

poBepoyHas pabora

PesepBubIii ypok. Paborta ¢ Tekctamu
o TeMe "[locTosHHBIN
anekTpudeckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

OmnsIT Opcrena. MaruuTHoe nosie
JIEKTPUUYECKOr0 TOka MarHutHoe
0JI€ KaTyIIKHU C TOKOM

[TpuMeHeHne IIEKTPOMArHuTOB B
texuuke. Jlaboparopnast pabora
"N3yueHune neicTBUS MarHUTHOTO
OJIs1 HAa MMPOBOJIHUK C TOKOM"

DneKTpOoABUTaTENb IOCTOSHHOTO
Toka. Mcrons3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOMCTBAaxX M Ha TPAHCIIOPTE.
JlaGoparopnas pabota
"KoHcTpynupoBaHU€E W U3yUYEHUE
paboThI AneKkTpoaBUraTens”

OmneiTel @apazesi. 3akoH
ANEKTPOMArHUTHOW MHIYKITHH.
[IpaBuno Jlenma

DnexrporenepaTop. CriocoObl
MOJTYYECHUS AIEKTPUUIECKON SHEPTUU.
DNEeKTPOCTaHIUHU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTHU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUECKUE U

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢



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

MAarHUTHBIE sIBJIeHUS"

KonTtponbnas paboTa mo teme

66 "DnexkTpuuecKkrue U MarHUTHhIE
SIBIICHUS"

67 PesepBHblii ypok. Pabota ¢ Tekctamu
o Teme "TernoBsie siBiIeHUS"

68 PezepBHslii ypok. Pabota ¢ Tekctamu

o teme "MaraurtHsle sBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e



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

9 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
] ara u@poBbIe
Jlj;n Tema ypoxa Bcero Kontpoanneie  IlpaxTuieckue 1I1l3yl1em/m :)16[()1;1;03aTeanble
padoThI padoThI pecypenI
MexaHnnueckoe JBHKEHUE. 1
MarepuanbHas TOYKa
Cucrema orcuetra. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOIIMHEHOE 1 bubnuotexa [JOK
JIBMKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE
nerokeHue. CpenHsisi ¥ MTHOBEHHAas 1
CKOPOCTH
[IpsamonnHENHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh IPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KECHHS. 1
I'padux ckopocTu
Jlaboparopnast pabota "Onpenenenue
YCKOpEHHUS Teja Npu bubnuotexa [JOK

PaBHOYCKOPEHHOM JABUXEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUI0CKOCTH"

CBoOoanHoe mageHue teir. ObITh
T'amnnes

PaBHOMEpHOE ABMKEHUE 110 bu6muoreka [IOK

okpyxHoCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael 76



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

10

11

12

13

14

15

16

17

18

19

20

21

22

oOparmienus. JIuneiinas u yriaosas
CKOPOCTH

LleHTpOCTpEMUTENIEHOE YCKOPEHUE

IlepBeb1it 3ak0oH HproToHa. BekTop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTByOIIAA crita

Tpetnii 3akon HeroToHa.
Cynepno3unus cui

Pewrenue 3ana4d Ha mpuMeHeHUe
3aK0HOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Perrennie 3amgaud o reme «Cuia
YIPYTOCTHY

Jlaboparopnas pabota «OnpeaeneHne
KECTKOCTH TIPYKUHBD)

Cuna tpenus

Pemenue 3anau mo teme «Cuna
TPEHUSD»

JlaGopaTopHnas pabdora "OnpexneneHue
Kod(UIIMEeHTa TPEHUS CKOJBKCHHUS"
Pemenue 3amau no treMe ""3aKOHEI

Herorona. Cuna ynpyroctu. Cuna
TpeHus"

Cuna TSKEeCTH ¥ 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO

bubmuorexa [JOK
https://m.edsoo.ru/ff0ae612

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae982

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeca2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ace28

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af738

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0afa26

bubmuorexa [JOK
https://m.edsoo.ru/ff0af8be

but6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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24

25

26

27

28

29

30

31

najcHus

Ypok-koudepenius "JIBuxeHue Te
BOKPYT I'PaBUTAIIMOHHOTO LIEHTpa
(Conueunast cucrema). ['anaktuku"

Pemenue 3amau nmo reme "Cria
TSDKECTH W 3aKOH BCEMHPHOTO
TATOTEHUS"

IlepBas kocMHUecKas CKOPOCTb.
HesecomocTs n neperpysku

PaBHOBecue maTepuanbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHONW OCBIO BPAILCHHUS.
MowmeHnT cunsl. LleHnTp TsKecTH

PaBHOBecue maTepuanbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OCBIO BPAILCHHUS.
MowmeHnT cunsl. L{eHTp TsKECTH

Pertenuie 3amgaud mo reme "MoMeEHT
cuibl. LenTp TsKecTH"

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

TeMe "MexaHnuecKoe ABIKECHHUE.
BsaumonelictBue Ten"
KonrponsHas pabora o Teme
"MexaHHYEeCKOE IBHKEHHE.
BzaunmopnetictBue ten"

Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0af5{8

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

but6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ff0b06ec

Bbu6nuoreka [JOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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36
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42

43

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEyIIPYyroe B3auMOJECHCTBUE

Pemrenue 3aga4d mo teMe "3akoH
COXpaHEHUs uMItyjbca'

Ypok-koHpepeHnus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexannueckas paboTa ¥ MOIIIHOCTb

PaGora cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

JlaGopaTopHas paborta «OnpeneneHue
paloThI CUIIBI TPEHUS IPU
PaBHOMEPHOM JIBUKEHUH TeJa 10
TOPU30HTAILHOM TOBEPXHOCTH»

CBs13b SHEPTUH U paOOTHI.
[ToTenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUHU

3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe

Jlaboparopnast pabora «M3yuenue
3aKOHA COXPAHEHUS SHEPTUN
KonebartenbHoe IBUKEHUE U €TO
XapaKTePUCTUKU

3aryxaromue KoneOaHusl.
Brinyxnennsie koneOanus. Pezonanc

MaremaTuuecKkuid U Py KUHHBINA
MasiTHUKU

https://m.edsoo.ru/ff0b07fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b0a84

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0db8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b1858

but6mmoreka [IOK
https://m.edsoo.ru/ff0b20{0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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46

47

48

49

50

51

52

53

54

VYpok-uccnenoBanue «3aBUCUMOCTh
neproja KoaeOaHuid OT KECTKOCTH
IPY>XUHBI ¥ MACCEL IPy3a»

IIpeBpatieHue sHEprun Npu
MEXaHUYECKUX KOIeOaHUsAX

Jlaboparopnast pabota «Ornpezaenenue
94acTOTHI U TIeproJIa KOJIeOaHMH
MPY>KHHHOTO MasTHUKa

Jlaboparopnast pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpHOJIa KoJeOaHuit
rpy3sa, MOABEIIEHHOr0 K HUTH, OT
MAaccChl Tpy3a»

Mexaunueckue BoJIHBL. CBOWMCTBA
MEXaHU4EeCKHX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

VYpok-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

VYpok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTb 3BYKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

VYpoxk-koHpepeHuus "YIipTpa3Byk u
nH(ppa3ByK B IPHUPOJIC U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

but6mmoreka [{OK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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60

61

62

63

64

TeMe "3aKOHbI COXPaHEHHS.
MexaHuueckue KojieOanusi U BOJIHbI"

KonTtponbhas paboTa mo teme
"3akoHbI COXpaHeHus. MexaHndyeckue
KoseOaHus U BOJTHBI"

DNeKTPOMarHuTHOE TOJIE.
DEeKTPOMarHuTHbIE BOJTHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3IEKTPOMATHUTHBIX
BOJIH J1J1s1 COTOBOM CBsI3U"

Ypoxk-uccnenopanue "M3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHna"

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJIMHBI BJIGKTPOMaFHI/ITHOfI
BOJIHBI

DneKTpOMarHuTHas IpUpoia CBETA.
CxopocTth cBeta. BonHoBbIe cBOCTBa
cBeTa

Hcrounuku csera. [IpsmonnHeitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUs
Connua u JlyHsl

3aKOH OTpa)K€HHsI CBETA. 3epKaJia.
Pemenue 3aa4y Ha mpUMeHEeHHE
3aKOHA OTPAKCHHSI CBETa

[Ipenomnenue cBera. 3aKoH

https://m.edsoo.ru/ff0b2510

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b2abe

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢

bubnuorexa [JOK
https://m.edsoo.ru/ff0b31d0

but6mmoreka [{OK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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67
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70

71

72
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74

MMpECIOMJIICHUSA CBCTA

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO
OTpa)KeHUS B ONTHUYECKUX CBETOBOAAX

Jlaboparopnast pabota "HUccnenoBanue
3aBHCHMOCTH YTJIa TIPEITOMIICHUS
CBETOBOI'O JIy4a OT YyIJIa MaJeHHs Ha
rpaHule "BO34yX-CTEKIIO0

nn
VYpok-koudepenius "Mcnonbp3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAKCHUA:

CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3b"

JInazel. OnTHYecKas cuia JTHH3bI

[TocTpoeHne N300paKeHMH B THH3AX

Jlaboparopnast pabota "Onpenenenue
(OKYCHOTO PACCTOSIHUS I OIITUYECKOM
CHUJIBI COOMpArOIIeH JTNH3HI"

VYpoxk-koHpepenuus "OnTuyeckue
JIMH30BbIE TPUOOPH"

['na3 xak ontuyeckas cucrema. 3peHue

VYpoxk-koHpepenuus "ledexTsr
3penus. Kak coxpanurts 3peHue"
PaznoxeHnue 6enoro cBeTa B CIEKTP.
OmnsiTel HeroToHa. Cnoxenue
CHEKTpaJIbHBIX 11BETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0b3aea

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b3f2¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b444a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b4206

bubmmorexa [JOK
https://m.edsoo.ru/ff0c0a7e

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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84

85

86

JlaGopaTopnas pab6ora "OnbITh IO
pa3oKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCTIPHSTHIO [IBETA MTPEIMETOB IIPU MX
HAOJTIOJICHUY Yepe3 I[BETOBHIE
¢bunbTph"

VYpok-nipaktukyM "BoiaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepenus u quppaxuus”
OmnebiTsl Pesepdopaa u miianerapHast
MOJIEIb aTOMa

[Toctynater bopa. Moaens atoma bopa
Hcnyckanue v OIIOLIEHUE CBETA
atoMoM. KBanTsl. JIuneiiuarsie
CHEKTPbI

VYpoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKAHUS"

PamnoakTUBHOCTE U €€ BHUJbBI

Crpoenune atomHoro saapa. Hykinonnas
MOJIETh

PannoakTuBHBIC IPEBpAIICHHS.
N3oTomnsl

Pemenwne 3amay no teme:
"PannoakTuBHBIEC TpeBpamieHus"
[Tepuon nmonypacnana
VYpoxk-koHpepenuus "PagroakTuBHbIC
W3ITyYeHUs B IPUPO/JIE, MEIUIIMHE,
TexHUKe"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0e2a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c144c

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1672

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c18ac

bu6nuoreka [JOK
https://m.edsoo.ru/ff0clal4

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

bubmmorexa [JOK
https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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89

90

91

92
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94

95
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SAnepHble peakuu. 3aKOHBI
COXpaHEHUs 3apsiIOBOIO U MacCOBOIO
qucel

BHCPFI/IH CBA3U ATOMHBIX ACP. CBs3b
MacCChbl U SHEPIr'unu

Pemenue 3amau mo reme "Anepueie
peakuun"

Peakuuu cunTe3a u feiaeHus sep.
Wctounuku sHeprun ConHIa U 3BE3]T
VYpoxk-koHpepenuus "AnepHas
JHepreTuka. JlencTaus
PaaMOaKTUBHBIX U3TyUYEHUH HA KUBbIE
OpraHusmsl"

[ToaroroBka K KOHTPOJILHOM paboTE MO
TeMe "DIJIEKTPOMArHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBsbie siBneHus"

KonTtponbhas paboTa mo teme
"DIeKTpOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHbIE BOJTHBI.
KBanrtoBsie siBeHus"
[ToBTOpenue, o6o0IICHNE.
JlaGopartopHnbie pabOTHI 1O KypCy
"BzaumoneiictBue Ten"

[ToBTOopenue, o6o0menue. Perenne
PACUCTHBIX U KaYCCTBCHHBIX 3aJa4 I10
teme "TeroBbie mporecch”

[ToBTOpenue, o6o0menue. Perenne

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

but6mmoreka [JOK
https://m.edsoo.ru/ff0cld7a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1e88

but6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

Bbu6nuoreka [JOK


https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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98

99

100

101

102

pacyYEeTHBIX U KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIX gBUrareicii'”

[ToBTOpenue, o6o0menue. Pemenne
pacueTHbHIX U KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ[ snexkrpoycraHoBOK"

[ToBTOpenue, o6o0IICHNE.
JlabopaTtopHbie pabOTHI 1O KypcCy
"CBeTOBbIC SIBJICHUS"

[ToBTrOopenue, o600menue. Padora ¢
TEKCTaMU 1o TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHHKe"

[ToBTOopenue, o6o0menue. Padora ¢
Tekcramu 1o teMe "Konebanus u
BOJIHBI"

[ToBTOpenue, o6o6menue. Pabota ¢
TekcTaMmu 1o TeMe "CBeToBEIE
siBiieHus"

[ToBTOpenue, 0600meHne. Pabora ¢

TekcTtaMmu 1o TeMe "KBaHToBas u
sanepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102
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https://m.edsoo.ru/ff0c2a22

but6mmoreka [{OK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢52

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2d6a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

but6mmoreka [{OK
https://m.edsoo.ru/ff0c3044
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INPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBLHOMW NPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

7 KIIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111ero 00pa30BaHus

HCIIOJIB30BATh N3YUCHHBIC ITOHATHUSA

pasiinydaTth ABJICHUA IO OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOC SIBJICHUC

pacro3HaBaTh TNPOSIBICEHHE U3YyUCHHBIX (HU3UUECKUX SBJICHUH B
OKpYy arollleM MUpE, B TOM 4uclie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IMEPEBOJMUTH MPAKTHUECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYILLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUINUECKUX SABJICHUIN

ONUCHIBATh H3YYCHHBIE CBOMCTBA T€l U (PU3MYECKHE SBICHMUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, IMPU OINUCAHUM MPAaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIONB3yEMbIX BEJIHYUH, WX
0003HaYeHMS M €AUHULIBI (PU3NYECKUX BEITUUUH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (DH3MUECKYI0 BEIMYMHY C JPyTUMH
BEJIMYMHAMH,  CTPOMTb  TpapUKd  HM3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMIUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHHUS U TPOIECCHI,
WCNOJIb3YySl H3YyYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTbh CJIOBECHYIO
(GopMyTHpPOBKY 3aKOHa H 3allHCHIBAaTH €T0  MaTeMaTHYCCKOE

BBIpa)KEHUE

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
4yuclie M B KOHTEKCTE CHUTyallMl NPaKTHMKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIIBIATh IPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JIOTMYecKux maroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBICHHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemaTth pacuéTHble 3afaud B 1 — 2 neHCTBUS, UCIONB3Ysl 3aKOHBI U



1.8

1.9

1.10

1.12

1.13

1.14

(bopMyIbl, CBs3bIBaONIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaJIM3a
yCIIOBUSL 3aJlaud  3alUChIBATh KPAaTKOE YCIOBUE, IMOJCTaBIATh
¢u3nyeckre BeIUYUHBI B GOPMYJIBI U IPOBOAUTH PacuéThl, HAXOAUTh
CIPaBOYHbBIE JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUsS 3a7ay, OLICHUBATh

PCATTUCTUIHOCTD HOHy‘IGHHOﬁ (I)I/I3I/ILI€CKOI\/'I BCIINYHHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh IMPH TOMOIIN
(1)I/I3I/I‘IGCKI/IX MCTOOOB, B OIMMCaHUU HUCCICOOBAHUA  BbIACIIATH
MpoBepsieMOe  MpeANojiokeHue  (TUmoresy),  pa3iuyatb |
UHTEPIPETHUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ oIibITa, A€JaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

IPOBOANTH OIBITHl O HAOMIONEHHWIO (DHU3NYECKUX SBICHUN WIH
¢u3nyeckux  CBOMCTB  Tel:  (OPMYJIHMPOBaTh  MPOBEPSEMbIE
NPEANONIOKEHNS,, COOMpaTh  YCTaHOBKY W3  IPEIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI

BBINOJIHATH NPSIMbIE U3MEPEHUS C HCIOJIb30BAHUEM AaHAJOIOBBIX M
uU(ppOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHHUA MPUOOPOB C y4ETOM

3a/laHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJUTH  MCCIENOBAaHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBI OT JPYyrod C HCHOJIb30BAaHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOrO MCCIIEOBaHUS, COOUPATh
YCTAaHOBKY M BBINOJIHITh U3MEPEHMUSI, CIIEAYsI NPEJI0KEHHOMY IUIaHY,
(buKcupoBaTh pe3yJbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOJIHUI U TPAPHUKOB, EJIaTh BBIBOIBI

10 pe3yJibTaTaM UCCIICAOBAHU

IIPOBOJIUTh KOCBEHHBIE H3MEPEHMs (PU3MUECKUX BEIMYUH, CIEays
MPEUIOKEHHONW MHCTPYKIIUH: MIPH BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HCKOMOH

BCINYHHBI

coOmogaTh TMpaBuUia TEXHUKM Oe3omacHOCTH Tpu  pabore C

nabopaTopHBIM 000pyI0BaHUEM

yKa3plBaTh HPUHLUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLHUIBI JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
UCHONb3ysd 3HaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HE0OXOoaUMBbIe PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KUIACC

Kon
MPOBEPSIEMOT 0
pe3yabTara

1.1
1.2

NPUBOAUTH TNpUMEphl (HAXOAUTh HMHPOPMALUIO O MpUMepax)
MPAKTUIECKOTO UCTIOIH30BAHUS (DU3UUECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM Ui obecriedeHuss O€30HacHOCTH TpU  OOpallleHUuH ¢
npuOOpaMy ¥ TEXHUYECKUMU YCTPOICTBAMH, COXpPaHEHUs 3710POBbs U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTI'O ITOBCACHUS B OKPY)KaIOHleﬁ cpeae

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(poOpManuu B ceTu MHTEepHeT B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
AMEIOINUXCA 3HAHUM W IyTEM CPABHEHHS PAa3JIMYHBIX HMCTOYHMKOB
BBIIENIATh MH(POPMALIMIO, KOTOpasi SBISETCS MPOTHMBOPEYMBON HIU

MOXET OBITh HEJOCTOBEPHOI

HCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOIIOMYJISIDHYIO ~ JIUTEpaTypy  (pu3uueckoro  coaepKaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl ceTth MHTepHeT, BIAAcTh
npuéMaMi KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

cO371aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 WCTOYHMKOB uHGMOpManmuu (U3NYECKOTO
COJIEpXaHUsA, B TOM YHCJIE MyOJUYHO JeNiaTh KpaTKUE COOOIICHUS O
pe3ynbTatax MpPOEKTOB WM Yy4eOHBIX HCCIENOBaHUM, TpPU 3TOM
rPaMOTHO HCIOJb30BaTh M3YYCHHBIM MOHSATHUWMHBIA ammapar Kypca

(I)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

IIpU BBIITOJIHCHHUUN y‘IC6HBIX IMPOCKTOB U I/ICCJ'IGI[OBEIHI/Iﬁ pacnpeaciiaTb
0053aHHOCTH B Tpynre B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aJad4aMHu,
CJICIUTH 3a BBIIIOJIHCHHCM IIJIaHA HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIad B JCATCIBHOCTL TI'PYIIIbI, BbICTPAWBATDH
KOMMYHHKATHUBHOC BSaHMOHCﬁCTBHC, YUUThIBaA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM

o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111ero 00pa30BaHus

HUCIIOJIB30BaTh IIOHATHUA

pasiinydaTth ABJICHUA IO OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB W Ha



1.3

1.4

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘{CCKOG SABJICHHUC

pacno3HaBaTh MpPOSBIECHUE W3YUYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIleM MHpE, B TOM 4Hcie (U3NUECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BbIIEIATH

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUIN

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SBICHMUS,
UCTIONB3ys (U3MYECKHE BEIMYWHBI, TPU OINUCAHWU MPABUIBHO
TPaKTOBAaThb  (PU3MYECKUI  CMBICT  HCIOJB3yEeMBIX  BEJIHMYUH,
0003HaYCHHS U €IUHMIIBI (PU3HUECKUX BETUYMH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIUYHMHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIMYUH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBLI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaTr€MaTu4cCKOC

BBIpa)KCHUE

OOBACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TE€JN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CJIEACTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IaroB C NOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBa

(bU3NYECKHX SBICHUH, PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

peuiaTh pacuéTHble 3afauud B 2 — 3 JNEHCTBUSI, UCIONB3Ysl 3aKOHBI U
(dhopMybl, cBsA3bIBaIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4¥ 3alIUChIBAaTh KPATKOE YCIIOBUE, BBIABIISITH HEJOCTATOK
JMaHHBIX JJIs pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoMuMBIC ISl €€ peIIeHHs], POBOIUTh PAacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaueHue (PU3NYECKOM BETUYMHBI C HW3BECTHBIMU

JaHHbIMH

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH IOMOIIX
(Gu3NYECKUX METO/I0B, UCIIOJIb3YsI OIIMCAHUE HCCIIEI0OBAHNUS, BBIIEIATh
IIPOBEPSEMOE IPEATNONIOKEHUE, OLIEHUBATH IPABWIBHOCTH IOpsIIKa
IIPOBEJICHUS UCCIIEJOBAHMUS, JICJIaTh BBIBOIBI

MPOBOJIUTH OIBITHI TI0 HAOMIOJACHUIO (PHU3MUECKUX SIBICHUH WU

¢u3nyeckux  CBOMCTB  Ted:  (OpPMyJIHpOBaTh  NpPOBEpsieMble

MPENANOJIOKEHNS, COOMpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

O60py,HOBaHI/I$I, OIMIKCBIBATh XO/J OIIbITa U Q)OpMYJ'II/IpOBaTL BBIBOJbI

BBIIIOJIHATDL IIPSMBIE HM3MEPEHUsS C HCIOIb30BAHMEM AHAJIOIOBBIX
npuOOPOB U AATYMKOB (PU3MUECKUX BEIMYNH, CPABHUBATH PE3YJIbTATHI

M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCIEAOBAaHWUE  3aBUCHMOCTH  OJHOW  (DU3UYECKOM
BCIIMUYUHEBEI OT IIpyI‘OfI C HCIIOJIB30BaAHUCM HpHMBIX I/ISMepCHHfll
IJIAHUPOBAaTh HCCIEOBAaHUE, COOUPATh YCTAHOBKY H BBITIOJHSTH
U3MEpeHus, ciexys  INpeIoKeHHOMY  IUIaHy,  (UKcHpoBaTh
pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH B BHJE TaOJIWIl U TpaduKOB,

ACJIaTh BBIBOJBI 1O PE3YJIbTaTaM UCCICAOBAHUA

NPOBOJUTh  KOCBEHHbIE  M3MEpeHHs  (U3NYECKUX  BEJIMYUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUMH, M BBIUHUCIATH 3HAYCHHE

BCINYHNHBI

coOnrofarh IMpaBWia TEXHMKM Oe3omacHOcTH 1npu pabore ¢

1a00paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh MNPUHIUIMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHMS, HCHOJIb3YS
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHHMH U HEOOXOaUMbIe

¢du3nvecKre 3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIHHBIE
npHOOPHI IO CXeMaM U CXEMaTHYHBIM PHCYHKaM, COCTABIISITh CXEMBI
JNEKTPUYECKUX IeTeld ¢ TMOCIeJOBATeIbHBIM W  IapallIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE  0003HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IIeTIeH

MPUBOJIUTL TpUMEpHl (HAXOAUTh WHPOPMALMIO O MPUMEpPAX)
MPAKTUIECKOTO UCTIOIh30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU s obOecriedeHHss O€30MacHOCTH TMpU  OOpaimieHuu ¢
npuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMHU, COXPAHECHHUS 3I0POBhS U
COOJTIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie
OCYIIECTBIISATh MOUCK UHPOPMALIUU (HPU3HYECKOTO CONCPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE WMCIOIIMXCS 3HAHUK W IyTEM CpaBHEHUS
JIOTIOJTHUTEJIBHBIX HCTOYHUKOB BBLICIATh WH(POPMAIHIO, KOTOpas

SIBJIIETCS TPOTUBOPEUMBOM UM MOXKET OBITH HEZOCTOBEPHOI

HCIIOJIb30BAaTh IIPU  BBINIOJHCHUU y‘-Ie6HBIX SaI[aHI/II\/JI Hay4YHO-



1.19

1.20

9 KUIIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

1.1

1.2

1.3

1.4

MOMYJIAPHYIO JIUTEPATypy (PU3UYECKOrO COJEpXKaHUs, CIpPaBOYHBIE
Marepuanbl, pecypchl cetu MHTepHeTr; BinaaeTb npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIICHUS,
000011ass UHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJepXaHUs, B TOM 4YHCIE MyOJIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HWJIM HCCICNOBATENbCKOW ACATEIBHOCTH, IPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN IOHATUHHBIN anmapar Kypca

(bu3HKH, COPOBOXKIATh BRICTYIUICHUE TIPEe3eHTalnel

IIPU BBINOJIHEHUM Y4YEOHBIX NMPOEKTOB M UCCIEAOBAaHUHA (PU3NYECKUX
MIPOIIECCOB pacHpeAesaTh 0OS3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
MIOCTABJICHHBIMHM  3aJja4aMH, CIEAWTH 32 BBIIIOJHEHUEM IIJIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLICHHUBATh
COOCTBEHHBIH BKJIaJ B JI€ATEIBHOCTb TPYyNINbl, BBICTPAUBATh
KOMMYHHMKAaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAL  T'OTOBHOCTH

paspeniath KOHMIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pa3iiniaTth ABJICHUA IO OHNHMCAHWIO HX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (i)I/I3I/I‘I€CKOC SIBJICHUC

pacro3HaBaTh TPOSIBIIEHUE W3YyYEHHBIX (HU3UUECKUX SBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJMUTH MPAKTHUECKYIO 3a7auy B yueOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) QU3HUUECKUX SIBJICHUI

OIIMCHIBATh HW3y4YCHHBIE CBOWCTBA Tel MW (HU3MUYECKHE SIBICHUS,
UCTONB3ysd (U3UYECKHE BEIHYMHBI, IMPU OINUCAHUM MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3YyEMBIX  BEJIMYUH,
0003HaYCHHS M AUHUIIBI (PU3NUYECKUX BEITUUMH, HAXOIUTH (HOPMYJIHI,

CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUMYMHY C JPYTHUMH



1.5

1.6

1.7

1.8

1.9

1.10

BCJINYHMHaAMHU, CTPOUTH Fpa(bI/IKI/I HU3YYCHHBIX 3aBUCHUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBICHUS M MPOLECCHI,
WCIOJIb3Ysl W3YyYCHHBIC 3aKOHBI, IIPH OTOM [aBaTb CIIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTU4eCcKoe

BBIpa)KEHUE

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IOMOIIBbIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacu€THble 3a7aud (OMMpAroLIUecss Ha cuctemMy u3 2 — 3
YPaBHEHMI), HCHOJB3YsT 3aKOHbl U  (QOPMYIbI, CBSA3bIBAIOILUE
¢u3nuecKkre BEJMYMHBI: HAa OCHOBE AaHalM3a YCIOBHS 33/a4d
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIIME MU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUIS pelIeHUs,, MPOBOJAUTh pPacuyé€Thl M OLEHHUBATh PEATUCTHYHOCTh

MOJIy4E€HHOTO 3HAa4eHUs (PU3NUECKON BETHUNHBI

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPU MOMOILU
(GU3MYECKUX METOJIOB, UCIIONb3Ysl ONMUCAHUE HCCIIEIOBaHUS, BBIACIATH
MIPOBEPSEMOE NPEIAIOIO0KEHUE, OLICHWBATh NPABUIBHOCTh TOPsAKA
MIPOBEICHUS UCCIICNOBAaHUA, JEJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3ysibTaThl HAOIIOJICHHI 1 OTIBITOB

MPOBOJUTH OIBITHI 1O HAOMIOJACHUIO (PU3MUECKUX SIBICHUH MU
(U3MUECKUX CBOWMCTB TEN: CAMOCTOSATENFHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

MPOBOJIUTh TPU HEOOXOMUMOCTH CEPHIO TPSMBIX H3MEPEHHIA,
OmpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHbl (PoKycHOe
paccrosiHue CcOOMparoIei JUH3bI), 00OCHOBBIBaTH BBIOOP crocoba

U3MEepeHus (U3MEPUTEIHHOTO PHOopa)

MPOBOJIUTH HCCIENIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYUH C
WCIIOJIb30BAaHNUEM MPSAMBIX U3MEPEHHUM: IJIAHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl

HOJ'[y‘-IeHHOI\/JI 3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJINYNH B BHIC Ta6J'[I/IIII/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3YJIbTaTaM UCCIICAOBAHUA

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKUX  BEJIUYHH:
TUTAHUPOBATh U3MEPEHUs], COOMPaTh 3KCIIEPHUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CIEeAys NPEeII0KEHHOW HWHCTPYKIIMH,
BBIUMCIIATh 3HAYEHHE BEJIWYMHBI M aHAJIU3UPOBATh I1OTYYEHHbIE

pe3yJIbTaThl C YU4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmoaTh MpaBWiia TEXHUKH O€30mMacHOCTH TMpu  padore ¢

n1abopaToOpHBIM 000pYIOBaHUEM

pa3nuyaTh OCHOBHBIE NPHU3HAKU M3YUYEHHBIX (U3UUECKUX MOJENIEH:
MaTepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEIO, TOUYCHHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOJECJIb aTOMHOTI'O gapa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/I3I/ILICCKI/IG 3aKOHOMCPHOCTHU

UCTOJNB30BaTh CXEMbl M CXEMAaTH4YHbIE PHUCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, A3MEPUTEIBLHBIX pudopoB 3
TEXHOJIOTUYECKUX TPOILIECCOB MPH PEHICHUU Y4EOHO-TTPAKTUYCCKIX
3aaa4, OIITHUYCCKUC CXEMBI IAJId MMOCTPOCHUA I/I306pa)K€HI/If/'I B IINIOCKOM
3epKayie ¥ coOMparoIei TMH3e

MPUBOAUTE TpPUMEPHl (HAXOIWUTh HMHPOPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BAHUS (DU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM I oOecnedeHus Oe30macHOCTH TpH  OOpalieHuH C
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMHU, COXpAaHEHHUS 3/10POBbs U

cOOI0ACHHSI HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpYKalollel cpene

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETU
WutepHer, camocTosATenbHO (HOpMyTUpysl TOMCKOBBIM  3ampoc,
HaXOJUTb IIyTH  OINpPEACIEHUS  JOCTOBEPHOCTH  IOJy4EHHOH
uHpOpMallMM HAa OCHOBE HMMEIOLIUXCS 3HAHUN M JIOTOJIHUTEIBHBIX

HUCTOYHHUKOB

UCIIOJIb30BaTh IPU  BBHINOJHEHMM YYEOHbIX 3aJaHUA  Hay4HO-
MOMYJIAPHYIO JIUTEPaTypy (PU3UYECKOrO COJEpXKaHUS, CIPaBOYHBIE
Marepuaibl, pecypchl cetu MHTepHeT; BinaAeTh npuémMamu

KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus WH(POPMAIMU U3 OJHON



1.20

1.21

3HAKOBOW CHUCTEMBI B APYTYIO

co3/aBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHbIE COOOIICHMS Ha
OCHOBe WH(pOpPMAIMM M3 HECKOJIBKUX HCTOYHMKOB (U3NUECKOTO
CoJlep’KaHusl, MyOJIMYHO MPEICTAaBISATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENIbCKOM  AESATENbHOCTH,  IIPU  3TOM  T'PaMOTHO
HCMOJIb30BAaTh N3YUCHHBIM MOHATUWHBIA anmapaTt u3y4aeMoro paszena
(GU3MKH U COMPOBOXKIATh BBHICTYIUICHHE Mpe3eHTALUe C y4&Tom

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IIPU BBINOJIHEHUM Y4YEOHBIX NMPOEKTOB M UCCIEAOBAaHUNA (PU3NYECKUX
MPOIIECCOB pacHpeAesTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
MIOCTABJICHHBIMM ~ 3aJja4aMH, CIEAWTHh 34 BBIIIOJHEHUEM IIJIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJIeKBaTHO  OLICHHUBATh
COOCTBEHHBIH BKJIaJ B JI€ATEIIBHOCTh TPYyNIbI, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTH

paspemniath KOHMOIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon

pa3aeiia 3JIEMCHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

1.2

1.3

1.4

1.5

duzuka — Hayka o mpupoje. SBieHus HPUPOAIBI.
@dusnyeckue SIBICHUSA: MEXaHUYECKHE, TEIUIOBBIE,

SJICKTPUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBbBIC

duznueckue BenuyuHBL. M3MepeHune  QunuecKux
BenuunH.  @usmyeckne  npubopel.  [lorpemHocTh

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

ECTCCTBGHHOHayLIHHﬁ MCTOA IIO3HAHUHA: Ha6J'IIO,I[eHI/Ie,
MMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKCHUC THIIOTC3,
9KCIICPUMCHT 110 IIPOBCPKE TUIIOTE3, 00BsICHEHHE

Ha0JII01aeMOT0 SIBJICHHUS
Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH

[TpakTuyeckue pabOTHI:

HH#Par##HI3MepeHne pacCTOSTHUM.
#i#Par#Ht#3Mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

HH#HPar###OnpenencHie pa3MepoB MajbIX Tell.
H#HH#Par##HI3Mepernre  TeMnepaTypbl NpU  OMOIIH

JKUJKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

2.2

23

24

#HH#HParf##CTpoeHNEe BELIECTBA: aTOMBI U MOJIEKYJIBI, X
pazMepbl.  OnbIThI,  JOKa3blBalOLIUE  JUCKPETHOE

CTPOCHUC BCIICCTBA

#HiHPartHH [ Bukenune YaCTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWXKEHHUS  YacTHI[ C  TEMIEpaTypoi.
BbpoyHoBckoe nBmxenue, nuddysus

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSHKEHUE U

OTTaJIKUBAaHHC

HH#HPar###ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE



2.5

2.6

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.
B3anmocBs3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U HUX aTOMHO-MOJIEKYJISIPHBIM

CTPOEHHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIBI

[TpakTuyeckue pabOTHI:

#H##Par###Onenka quaMeTpa aToMa METOJIOM PSAOB (C
UCToNib30BaHueM (otorpaduii).

#H#HPart###OnbITE o HaOJIFOJEHUTO TEIJIOBOTO
pacUIMpEeHHUsI Ta30B.

HHHPar###OnbITEI IO  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O MTPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanuueckoe JBUKEHHUE. PaBHOMEepHOE u
HEPAaBHOMEPHOE JABU)KECHUE

HiH#HPar###CKopoCTb. Cpennsist CKOPOCTh npu
HEPaBHOMEPHOM JBWKEHUU. Pacyér myTu W BpeMeHH
JIBUKECHUS

SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneictBue
TeJ Kak MPUYMHA U3MEHEHHs CKOPOCTH JBHUYKEHHUS TeJl.
Macca kak Mepa HHEPTHOCTH Tea

#i#HPar###InotHocTs BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHULIE 00BbEMA BEIIeCTBA
Cuna kak XxapakTepHCTHKa B3aUMOJICHCTBUS Tel

Cuna ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
MOMOILBIO TMHAMOMETpPA

HiHtPar###SIBnenne tiaroreHus um cuia Tsokectu. Cuia
TSKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTts
Cuna tpeHusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
TpeHue B mpupoJie U TEXHUKE

HH#Par##H#CnoxkeHre CWJI, HaIpaBJICHHBIX [0 OJHOU
npsiMoil. PaBHOAECHCTBY OIS CUIT

[TpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JIBM)KCHUS



3.11

3.12

(wapuka B OKMJKOCTH, MOJENU  3JEKTPUUYECKOro
aBToMOOWIIT W Tak pganee). OmnpenerneHue cpeaHen
CKOPOCTH CKOJBXEHHS Opycka WIM IIapukKa [0
HaKJIOHHON  IulocKocTH. OrmpeneneHue  IIIOTHOCTH
TBEPJIOTO Telna. OnbITHI, JI€MOHCTPHUPYIOIIHE
3aBUCHUMOCTh pacTsbKeHUs (nedopMainuu) NpyKUHBI OT
OpUIOKEHHOM  cuibl.  OMNBITBI, J€MOHCTpPHUPYIOIIUE
3aBUCUMOCTh CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tesla U

XapakTepa COMPUKACAIONINXCS TIOBEPXHOCTEH

dusnyecKue [BICHHUA B IPUPOJE: IIPUMEPHI ABHKCHHUSA C
pa3IMYHBIMUA CKOPOCTSIMU B KMBOW U HEKMBOU IIPUPOIE,

JIeMCTBUE CUITBI TPEHUS B IPUPOIE U TEXHUKE

TexHuueckre yCTpoiCcTBa: AMHAMOMETP, MOAIITUITHUKA

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEN 11 TA30B

4.1

4.2

43

4.4

4.5

4.6

4.7

4.8
4.9

JaBnenue TBEpnoro Ttena. CrnocoObl yMEHBIIEHUS U

YBCIIMYUCHUA NABJICHUS

I[aBJ'IeHI/IC rasa. 3aBUCUMOCTh JaBJICHHA Ira3a OT O6’LéMa,

TEMIIEpaTypbl

Hepenaqa JaBJICHUA TBépI{BIMI/I TCJIaMHU, XXUAKOCTAMU U

razamu. 3axoH ITackans. ITHeBMaTHUEeCKHE MAIIINHEI

3aBUCUMOCTb  JIaBICHHUSA KHUJIKOCTH OT  IIyOWHBI
I'mapocratuueckuit napagokc. CooOIaonecs: Cocy/Ibl.
I'mppaBnuyeckne MEXaHU3MBI

ATtmochepa 3emin u atMocdepHoe naBieHue. [IpuanHb
CYILIECTBOBaHMs BO3AYLIHOM oOojouku 3emiau. OnbIT
Toppuuemu. 3aBUCUMOCTb aTMOC(EPHOTO JABIECHUS OT
BBICOTBI HaJ] YPOBHEM MODs

W3mepenue armochepHoro nasnenus. [IpuGopsl ams
U3MEpeHus: aTMOC(EepHOTO JTaBICHHUS

JlefictBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HHUX
Tesno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH
Apxumena

IInaBanue ten. Bo3gyxomnasanue

[TpakTuyeckue pabOTHI:



4.10

4.11

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOJIE OT
o0béMa TOrpyKEHHOM B JKUIKOCTH YacTH Teja.
Ornpenenenre BBITAIKUBAIOMICH CUJIBL, IEUCTBYIOIIEH Ha
TEN0, NOrpyk€HHoe B  KHIKOcTb.  lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHUJIBI, AEHCTBYIOILEH
Ha TEJIO B KUAKOCTH, OT Macchl Tena. OnbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CHWJIBI, IEUCTBYIOIICH Ha TEJNO B YKHIKOCTH, OT 00BEMaA
MOTPY>KEHHOW B JKUJKOCTh YAaCTH Tela U OT IUIOTHOCTH
JKUJKOCTH. KoHcTpyupoBanue  apeomeTpa WU
KOHCTPYMpPOBAHUE  JIOAKM U  OmIpeaciieHue  e€

Ipy30I0AbEMHOCTH

duznueckue SBJICHUA B npupoac: BIIMAHUC
aTMoc(epHOro JaBJiIeHHs Ha KUBOM OpraHu3M, IIaBaHHE
pBIO

TexHUYeCKHUe YCTPOWCTBA: COOOIMIAONINECS COCY/IBI,
YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHI Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1
52

53

54

5.5

5.6
5.7

5.8

59

Mexanndeckast pabora
Mexannuyeckasis MOIITHOCTD

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAS

rwiockocTh. [IpaBuio paBHOBecHs pblyara
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3070TOC  TpaBwiIo»  MexaHWKH.  KoaddummeHT
MIOJIE3HOTO IenCTBUS MEXaHH3MOB. IpocTsie

MEXaHU3MbI B OBITY U TEXHHUKE

[ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

[Tonnass mexaHuueckasi dHEprusi. 3aKOH H3MEHEHHUS U
COXpPAHEHHs MEXaHUYECKOW SHEPTUH

[TpakTuueckue pabOTHI:

#Hi#HPar#Ht#Onpenenenue pabOTHl CWIIBI TPEHHUS TIpU



pPaBHOMEPHOM IBW)KCHMM TeJla 10 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBanue ycClIOBUH  PaBHOBECHS
peiuara. M3mepenune KIIJ[ HakIOHHONW TMIJIOCKOCTH.

N3yuenue 3axoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

@usnueckue SABICHUA B IPUPOLE: pbYard B Tele

5.10
YyeJI0BeKa
TexHuueckne yCTpOMCTBA: pblYar, MOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KNIACC
Kox Kon
IIpoBepsiemble 3J1eMeHTHI COAEPKAHNUS
pasaena 3JIeMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJSAPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUsl BemecTBa. Macca ©  pa3mepsl
. Mosiekya.  OmbITBI, MOATBEPKIAIOIMIMNE  OCHOBHBIC
MOJIOXKEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMI BemiecTBa. Kpucrtammmdeckne u amopdHbie
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
TEOPUH
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TermoBoe paclIMpeHne U CKaTue
66 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO
. TEIJIOBOTO JABMYKEHUS YaCTHI]
67 Buytpennss sueprus. Criocodbl N3BMEHEHUsI BHYTPEHHEN
. SHEpPrUU: Terionepeaaya U CoBepIIeHrne padoThl
6.8 Bunel teronepenayu: TEMJIONPOBOJHOCTh, KOHBEKLHUS,

W3ITy4eHue



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

Komnuecto TCIIJIOTHI. Y nenbHas TEIIOEMKOCTh

BEIECTBA

TenmooOMeH ¥ TEIUIOBOE paBHOBECHE. YpaBHEHHUE

TEIUIOBOI0 OanaHca

IInaBnenue u OTBCPACBAHUC KPUCTAIIIMYCCKUX BCUICCTB.

Y nenbHas TEIJIOTA MJIaBICHUS

[TapooOpazoBanne u  KoHAeHcamus.  Vcmapenwue.
Kunenue. VYaenbHas  Ttemiota mapooOpa3oBaHUSI.
3aBUCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO

JaBJICHUS
BrnaxHocTs BO3ayxa
DHeprus TOIMBA. Y IeJbHAs TEII0Ta CTOPAHUS

[Mpuanumer  pabotel  TerioBbix — aurareneit  KIIJ]
TEINIOBOT'O JBUTraTeiisd. TeIIoBhIe ABHTATCIIM M 3aIlluTa
OKpYXaIoIIeil Cpeasbl

3aKOH COXpaHEHHUS M MPEBPAIIECHUS SHEPTUHU B TEIJIOBBIX

mporeccax

[IpakTrdyeckne pabOTHI:

HH#HPar###OnbITEI IO  OOHAPY)KEHUIO JIEUCTBHS  CHII
MOJIEKYJISIPHOTO TPUTSKEHUSI.

HAHParf##0ONBITHL IO  BBIPALIMBAaHUIO  KPHUCTAJUIOB
IIOBApEHHOM COJIM WM caxapa.

H#HHPar#H##0npITel 10 HAONIONEHHIO  TEIJIOBOTO
paciIupeHusi ra3oB, )KUJIKOCTEeH U TBEPABIX TEI.
##HPar#H##OnpeneneHue naBieHUs BO3[yXa B OallJloHe
HITIpUIIA.

HH#HHPar#H##0ONbITE, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHus WIH
OXJIQKICHUSI.

###Par###] I[poBepka TUNOTE3bl TUHEHHON 3aBUCUMOCTHU
JUIMHBl  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIlepaTyphl.

#iHtPar#H#HaOmonenue M3MEHEHUs BHYTPEHHEM
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6.19

SHEPTUU Tela B pe3ysbTaTe TeIuionepenad u padboTsl
BHEIIHUX CHUIL

#H#HPar##llccnienoBanne SBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUK XOJIOJIHOU U rOpsiueid BOJIBI.
#H#H#Par###0Onpenenenue KOJINUeCTBa TEIUIOTHI,
MOJIy9eHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTUIECKUM IHITUHAPOM.

##HPar###Onpenenenue  yACIbHOM  TEIUIOEMKOCTH
BeEIIEeCTBA.

#H##Par###lccnenoBanue mpolecca HCIapeHus.
##HPar###OnpeneneHue OTHOCHTEIIBHONW — BJIAXKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHue yJIeabHOW TEIIOThI TIJIABJICHUS

IbA.

Ousnueckue SBICHHS B TPUPOJAE: TOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIC SIBICHHS B IPHPOJIE,
KpUCTaJIIbl B IIpUpoae, u3inyyeHue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHES, CHera.

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBI, IPHUMEPHI
HCIIOJIB30BAaHUS KPUCTAIIOB, JKMJIKOCTHBIA TEPMOMETP,
JaTYNK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCT'O CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE SABJIEHUA

7.1

7.2

7.3

7.4

DnekTpusanus Teil. J[Ba poaa 3IeKTpuYeCcKux 3apsioB
B3aumoneiictBue 3apspkeHHbIX Teln. 3akoH  KyioHa
(3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TET OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXTY TeTIaMU)
Onexrpuueckoe noje. Hanpsyk€HHOCTh 31EKTPUUYECKOTO
nojs. [lpuHIUN Cynepno3uuuM AIEKTPUUECKUX MOJIeH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuyeckux 3apsaoB. OJIeMEHTapHBIN



7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

anekTpuueckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u
JTUAJICKTPUKU

3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsaa
DOnexkTpuueckuid  TOK.  YCJIOBHA  CYILECTBOBaHHS
3JEKTPUYECKOTO TOKA. MICTOUHHMKM MOCTOSHHOTO TOKa
[evictBus 3IIEKTPAYECKOTO TOKa (TemoBoe,
XUMUYECKOe, MAarHUTHOE). OJEKTPUYCCKUA TOK B
KUIKOCTAX U rasax

Onektpuueckas uenb. Cuia TOKa. DJIEKTpUUECKOE
HaIpshKEHUe

CornpoTuBieHue MIPOBOJHUKA. VY nenbHOE
CONPOTHUBIICHNE BEILIECTBA

3akon Oma aJig yyacTka 1enu

[locnenoBarenbHOE W HapajjielbHOE  COEOUHEHUE
MIPOBOJIHUKOB

PaGora M MOUIHOCTH SJEKTPUYECKOTO TOKa. 3aKOH
Jxoyisa — Jlenua

DNEeKTPUYECKHE IEeMH W TMOTPEOUTENN 3ICKTPUICCKOM
sHepruu B ObITy. KopoTkoe 3ambikaHMe

[TocTostHHbIE MarHuTHl. B3anmonelcTBHE MOCTOSHHBIX
MAarHuToB

MarnutHoe mosnie. MarHutHOe TIoNe 3€MIIM M €ro
3Ha4YEHME JJIS KU3HU Ha 3emiie

OmneiT Opcrena. MarHutTHoe 1oJie 3JIEKTPUYECKOTo TOKA.
[IpuMeHeHne 2EKTPOMarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.
DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKAa. Mcnonb3oBaHue
3JEKTPOJIBUraTeieil B TEXHUYECKHX YCTpPOMCTBAaX MU Ha

TpaHCIIOpTE

OnbiTel  @apanesd.  SIBleHHME  BIEKTPOMATHUTHOMN

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOTreHePaTop. CriocoOmr MOJTy4YEeHUS
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BHGKTqueCKOﬁ SHCPIUU. SHCKTpOCTaHHI/II/I Ha

BO300HOBIISIEMBIX HCTOYHHUKAX SHECPTrHUn

[IpakTrueckue pabOTHI:

OnbITHl MO HAOMIONEHUIO 3IEKTPU3ALMH TeNl UHIYKIHEeH
Y IIPU CONIPUKOCHOBEHUU.

HccnenoBanue JeHCTBHS DIIEKTPUYECKOrO IIOJISL  Ha
MIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka palOOThI DSJIEKTPUUYECKOH Ienu
MIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

W3mMepeHune u peryaupoBaHue HapsHKEHUs.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO Yepes3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnbITHI, JI€MOHCTPHUPYIOINE 3aBUCUMOCTh
JIEKTPUUYECKOTO CONPOTHUBICHHUS HPOBOJHHKA OT €ro
JJIMHBL, TUTOMIAAW TONICPCYHOT'0 CCUHCHUA U MaTCpHraJia.
[IpoBepka mpaBuia CIOXKEHHUS HAOPSOHKEHUN  TIpU
MIOCJIEI0OBATEIbHOM ~ COCIMHEHUHM JABYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH MapaiieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
UIEKTPUUECKOTO0 TOKA, WAYILIEro 4Yepe3  pPEe3HucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUUYECKOrO0  TOKa,
BBIJIENIIEMOM Ha pe3uctope. VccnenoBanue 3aBUCUMOCTH
CUJIbI TOKA, UAYUICTO 4CpEC3 JIaMIIOUYKY, OT HAIIPAKCHUA
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHSI IMOCTOSHHBIX MAarHHUTOB.
W3ydeHue MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB MIPH
Hnux OG’bGI[I/IHeHI/II/I u Pa3saCICHUN. HCCHGI{OB&HI/IG
JIEUCTBUS JJIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJKY.
OnpITEl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHS KAaTyIIKH C TOKOM M MarHuTa OT CHJIBI

TOKAa W HaIpaBJICHUA TOKa B KaTYyHIKEC. I/I3yquI/Ie
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7.22

JEUCTBUS MarHuTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.

Konctpyupoanue u A3y4YeHUE paboThI
BIIEKTPOABUTATEIA. N3smepenne KITA
3JIEKTPOJBUTATEIIbHOM YCTaHOBKH. OnbITHI o

HCCICAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIIUHA:
HUCCIICAOBAaHUC W3MEHEHHH 3HadYeHHUSI U HaIpaBJICHUA

WHIYKIUOHHOI'O TOKa

@dusnyeckue SABICHUS B INPUPOJE: IIEKTPUUYECKUE
ABICHUST B  aTMocdepe, DIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JI€ 3eMJIH, Opei( IMOIIOCOB,
POJIb MAarHATHOTO TOJIA JJI )KU3HU Ha 3eMJIe, IOJISIPHOE

CHAHUC

TexHuueckue yCTpOWCTBA: AJIEKTPOCKOMN, aMIepMeTp,
BOJILTMETp, PEOCTaT, CUETUUK DJICKTPUUECKON SHEPIuu,
9JIEKTPOOCBETUTENFHBIE ~ TPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb

NMOCTOAHHOI'O TOKA, reHEPATOpP IMOCTOSAHHOT'O TOKA

[IpoBepsiemble 2IEMEHTBI COAEPKaAHUSA

MEXAHUWYECKHUE ABJIEHUA

9 KJIACC
Kon
Ko nnemenTa
pasnena
8.1
8.2
8.3
8
8.4
8.5

Mexannueckoe JABWKEHHE. MarepuaibHas TOYKa.

Cucrema orcuéra
OTHOCUTEIHLHOCTh MEXaHUYECKOTO IBUKEHUS
PaBHOMepHOE TPSAMOTHHEWHOE TBHKEHUE

#H##Par##HHepaBHoMepHOE NPAMOJIMHENHOE JBUKCHUE.
CpenHsst W MIHOBEHHass CKOpPOCTb Tela  IIpU

HCPaBHOMCPHOM ABHXKCHUH

Yckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEITHOE

JIBIKECHHE



8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

#H#HPar###CBooOonHoe magenne. OnblTe! [ anuies

H#H##Par##H#PaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
[lepuon u yacrota oOpamienus. JIuHeilHas u yrioBas

CKOpoCTH. LleHTpoCTpeMHUTENBHOE YCKOPEHHE
[Tepsbsiii 3akoH HproTOHA

Bropoii 3akon HeroTona

Tpernii 3akoH HproToHA

HHHPar#H#H#1 [puHIMI Cyneprno3uiuy Uil
Cuna ynpyroctu. 3akoH ['yka

#HHParf##Cunia  TpeHMs: CWJIa TPEHUS CKOJIBbKEHUS,

CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIbI TPEHUS

#H#Par##H#Cuna TSKECTH M 3aKOH  BCEMHPHOTO

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS

JBwxenne  miuaHer  Bokpyr  Comupma.  Ilepsas

KOCMHUYecKasi CkopocTb. HeBecoMocTh U neperpy3ku

PaBHOBecue maTepranbHON TOUKH. AOGCOIIOTHO TBEPAOE

TCJIO0

H###Par###PaBHoBecue TBEPAOro Tena C 3aKPEIIEHHOMN

OChI0 BpanieHus. MoMmeHT cuibl. LIieHTp Tsxectn
Nmmnynsc Tena. U3menenne umiynbca. Mmmyibe cuibl
3aKOH COXpaHEHMsI UMITyJIbCa

#HHHPar###PeakTUBHOE IBUKECHUE

Mexanunueckast paboTa 1 MOLTHOCTb

PaGora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b

SHEPruM U paboThl

HOTCHI_II/IaJIbHaSI OHCPIHUd TCJa, IoaHATOIrO Hanqg

MOBEPXHOCTHIO 3eMJIU
[ToreHmanbHast SHEPTUsl CHKATON MPYKUHBI

#H##Par##H#Kunernueckas  sHepruda.  Teopema o

KMHETUYECKOU SHEPrUu
HH#HParf##3aKoH COXpaHEHUS MEXaHUYECKOW YHEPTUU

[TpakTuyeckue paboOTHI:

OnpeneneHne CpeaHEel CKOPOCTH CKOJBKECHHS Opycka



8.28

8.29

WIM JBIKEHUS NIapUKa [0 HAKIOHHOW ITOCKOCTH.
OmpezenieHne yCKOpEHHUs Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKIIOHHOW TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauadbHOU CKOPOCTH.
[IpoBepka THMOTE3BI: €CIU TIPH PABHOYCKOPEHHOM
IBUKEHUM 0€3 HadyallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAJl HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHHU OJIUHAKOBBI.

UccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHHS
OT cCcuibl HOpMaJbHOTO JaBieHus. OmnpeneneHue
KodpduureHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTU TpYyKuHBL. Omnpenenenue pabOTHl  CHIIBI
TpEHUsT TpPU PABHOMEPHOM JABWKEHUU Tela IO
TOPU3OHTAIBLHON TMOBepXxHOCTU. OmpeneneHue padOThI
CWIbl  yOPYroCTM  HpU  TMOABEME  TIpy3a €
UCIIOJIb30BAaHUEM  HEMOJBMKHOTO ¥ TMOABHXKHOTO
OJI0OKOB

duznyueckue sSBJICHUS B MPUPOAE: MPUIUBLI U OTIUBBI,
nBrkeHrne IuiaHeT COJIHEYHOM CHCTEMBbI, PEaKTUBHOE

ABHUIKCHUC KUBBIX OPraHU3MOB

TexHuueckue YCTpOﬁCTBaZ CIIAOMETD, JaTYMKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5

KonebarenbHoe nukenue. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUI: TIepUO/], YacTOTa, aMILTUTYAA

MaremaTrnueckuit u NPy KUHHBIN MAasITHUKH.
[IpeBpatieHre SHEPrUX IpU KOJIeOATEIHHOM JIBHKEHUH
3aryxatomme KosebaHus. BbIHYXIeHHbIE KoJeOaHUs.

Pe3onanc

Mexanuueckue BOJHBI. CBONCTBAa MEXaHUYECKUX BOJIH.
HponoanHe n HOHepe‘{HBIe BOJIHBI. I[JII/IHa BOJIHbBI U
CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B

TBép,I[OM TCIIC, CEMCMHUYECKHUE BOJIHBI

3ByK. 'poMKOCTb U BBICOTa 3ByKa. OTpaXkeHHE 3ByKa



10

11

9.6

9.7

9.8

9.9

WHdpa3Byk U yabTpa3ByK

[TpakTrueckue pabOTHI:

OmnpeneneHnue 4acToThl W Iepuojta  KoseOaHui
MaTEeMaTHYECKOrO0 MasTHUKA.

OmnpeneneHnue 4acToThl W Iepuojta  KoseOaHui
IIPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Tlepuoja  KoJjeOaHMit
MIOJBEIIEHHOT0O K HWUTH Ipy3a OT [UIMHBI HWTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJjeOaHMit
IIPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIposepka
HE3aBHUCUMOCTH nepuoaa KoJIeOaHu’ rpy3a,
MIOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
npy>XuHel. I3mepenune yckopeHus cBOOOTHOTO TaieHUs
dusnyecKkue SBICHUSI B IPHUPOJE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CCHCMHMYECKHE BOJIHBI,
IlyHaMH, X0

TexHudyeckue yCTpPOMCTBA: 3XOJIOT, HCIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 37eKTpOMarHUTHHIX BOJIH
103 DJleKTpoMarHuTHasl npupoja cBera. CKOpPOCTh CBeTa.
' BosiHOBBIE CBOMCTBA CBETA
[TpakTuueckue paboOTHI:
10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUIIBHOTO TenedoHa
Ouznyeckue SBICHHS B MPHUPOAE: OHOIOrHMYECKOe
10.5 neiicTBue BUJIMOTO, yIbTpadroIeTOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI
10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA

11.1

JIyueBas monens cBera. MicTouHMKY CBETa
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11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

[IpsmosnnHeitHOe pacpocTpaHeHHe CBeTa

Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUS

CBCTa

IIpenomsienne cBera. 3akOH MPEJIOMIIEHHS CBETA.

[TonHOE BHYTpEeHHEE OTpAKEHUE CBETA
JIunza. Xop nydeil B TMH3E

OnTrueckast cuctema ¢oTtoamnmnapara, MHUKPOCKONA U

TCJICCKOIIa

I'maz kak omnTuyeckas CcHCTEMa. BJ'II/ISOpyKOCTB u

JAIbHO30PKOCTh

Paznoxenue Genoro ceera B ciektp. OnbiTel HptoTOHA.

CroxeHne CneKTpaJibHBIX LBETOB. Jlucnepcus cBera

[TpakTrueckue pabOTHI:

#iH#Par#H##lccnenoBanue 3aBUCUMOCTH yriaa
OTpa)keHUs CBETOBOTO JIyya OT yrJja MaJaeHusl.
#HH#HPar##l13yueHne  XapakTepUCTHK — U300pakeHHs
IpeaMeTa B IIOCKOM 3epKalle.

#i#H#Par#H#lccnenoBanue 3aBUCUMOCTH yriaa
MPEJIOMJIEHUSI CBETOBOrO JIydya OT yIja MaJeHus Ha
I'PaHULE «BO3yX — CTEKIION.

###Par### lonyuenne wW300pakeHUH C  TTOMOIIBIO
cOOUparoIIe JTHH3BIL.

###Par###Onpenenearne (HOKYCHOTO pacCTOSHUA U
OIITUYECKOM CHIIBI COOMpPAIOIEH JTUH3BI.
HH#HPar###ONBITH 0 Pa3OKEHUIO OEJIoro CBeTa B
CIEKTP.

HHH#Par##H#ONBITEl TI0 BOCIPUSITHIO IIBETA MPEIMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIE (DUIIBTPHI
dusnueckue sBICHUA B npupoae: 3atMenus ConHua u
JlyHbl, 1BeTa TEN, ONTHYECKHE SBJICHUS B arMocdepe
(uBet Heba, pedpakius, paayra, MUPax)

Texnuueckue ycTpoiicTBa: OYKH, HIEPUCKOTI,

¢doToamnmapar, ONTHIECKHUE CBETOBOJIBI

KBAHTOBBGIE ABJIEHUA



12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

OmnbiTel Pezepdopna u muiaHeTapHass MOAETb aTroMa.

Mogens atroma bopa

I/ICHyCKaHI/Ie 1 TIOIJIOIICHHUE CBETA aTOMOM. KBaHTEI

JIuneityaThie CIEKTPhI
PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

Crpoenne atomHoro szapa. HyxkinonHas wmozenb

aTOMHOTO siapa. M3oTomnsl

PaguoakTuBHble mpeBpameHus. Ilepuon mnomypacnana

ATOMHBIX AACP

SnepHble peakuny. 3aKOHBI COXPAaHEHUsS 3apsiIOBOrO U

MaccOBOTO YHCEl
DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

Peakuuu cuntesa u aenenus saep. UCTOUHUKY SHEPTUU

Comuriia u 386311

Snepnas sHepretuka. JledcTBUE — paJHOAKTUBHBIX

M3ITyYeHUH Ha KUBbIE OPraHU3Mbl

[IpakTuueckue padboTHI:

HaOmiogeHue CIUIOMIHBIX M JIMHEHUYaTBIX CHEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEeKOB: M3MEPEHHME HEPTMM YaCTHULIBI
110 TOPMO3HOMY TyTH (110 (hoTOTpadusim).

W3mepeHue paanoakTUBHOTO (poHa

@dusnyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
paavoOaKTUBHBII ¢oH, KOCMUYECKHE JIy4H,
pPaAMOaKTUBHOE M3JIYy4Y€HUE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTHBHBIX MW3JIyYEHUH HAa OpPraHU3M

YCJIOBCKA

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHlyaJIbHBIA TO3UMETp, KaMepa Buiibcona



ITPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM pe3yibTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odopasosanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3UKM B  HAYYHOHM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOMN CBS3H
U TI03HABAa€MOCTH SBJICHMM NPUPOJBI, O POJIM DKCIEPUMEHTa B
dbuzuke, o cucremooOpasyromed poad (UMK B PaA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 3SBOJIOLUHU
(bU3MYECKUX 3HAHWN W WX POJU B IIEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTMHE MHpA, O BKJAJE POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYIKAIOIIETO

MHpA, Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IMOJE), O IBM)KEHUH Kak
crocobe CyIiecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON Teopun
CTPOCHHSI BEIIECTBA, O (PU3MUYECKON CYIIHOCTH SIBICHUH HPUPOJIBI
(MeX&HI/ILIeCKI/IX, TCIJIOBBIX, OJICKTPOMArHuTHBIX U KBaHTOBBIX);
YMEHHE Pa3InyaTh SBJICHHS MO ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILI€CK0€ SIBJICHHUC,
YMEHHE Paclio3HaBaTh MPOSBICHHE M3YYCHHBIX (PH3HMUCCKHUX SBICHUIM
B OKpyXKaromemM MHpPEC, BBIACIAA HNX CYIICCTBCHHBLIC CBOMCTBA

(Tpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMHM ITOHATHUMHOTO amnrapara U CHMBOJIMYECKOIO
SA3bIKa (1)H31/IKI/I 1 HCIIOJIb30BAHHEC UX JIsA PCUICHUA y‘Ie6HI)IX 3aJa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SBJICHUA U

MPOIIECCHI, UCTIONB3YS (yHAAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

YMeHure onmmchIBaTh HN3YYCHHBIC CBOMCTBA TEI U (1)I/ISI/II-I€CKI/IC SIBJICHHA,

HCIIOJIB3Yys (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bnanenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHSA C Y4ETOM
coOuroIeHHst TIpaBUil OE30MacHOro TpyJa: HaONoaeHHe (PU3UIECKUX
SBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY



U3 JJaHHOTO Habopa 00OpYyJOBaHUS MO MHCTPYKLUH, ONHUCBHIBATH XOJ
OTIBITA ¥ 3aIUCHIBATH €T0 PE3YIbTATHI, (HOPMYIHUPOBATH BHIBOIBI;
MIPOBEICHUE TPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUUUH:
YMEHHE IUIAaHHPOBATh HM3MEPEHHs, CaMOCTOSTEIHO COOUpaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY II0 HHCTPYKLIHMH, BBIYHCIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH IOJIYYEHHBIE PE3YJIbTATHI C
Y4€TOM 3aJaHHOM NMOIPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMII;
CaMOCTOSITEJIBHO  COOMpPAaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY U
MPOBOAUTH  MCCIEJOBAHME [0  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYCHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEJIMYMH B BUAE TaOIUI U
rpaduKOB, yUUTHIBATh MOTPEIIHOCTH, ENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCIICA0OBAaHUA

[TonnmManne  XapakTEpHBIX  CBOWCTB  (DU3WYECKUX  MOJesei
(MaTtepuanbHas TOYKa, aOCOJTIOTHO TBEPAOE TENO, MOJAETH CTPOCHHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHas MOJACJIb aTOMHOI'O ;mpa) U YMCHHC TPHUMCHATH HUX IJIA

00BbsACHEHHS HU3UUECKUX MPOIECCOB

YMeHue oOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
qyuciae M B KOHTEKCTE CHUTyalMil NpaKkTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUeHHbIE CBOIMCTBA (PU3NUYECKUX

HBHCHI/Iﬁ, (i)I/IBI/I‘-IGCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMenue pemath pacuérHbie 3agaun (Ha 06aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYJBI, CBSI3bIBAIOIIME  (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATHL KpPATKOC YCJIOBUC 3aJadvu,
BBISIBJISITH HEAOCTAIONINE JaHHbIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIEC I €€ PEIICHUs], UCTIOJIb30BaTh CIIPABOYHbBIC JTAHHEIE,
MPOBOANTh pPAacué€Thl W OLIEHWBATh PEATUCTHYHOCTH MOIyYEHHOTO
3HaueHusl (PU3MUECKON BEJTUYMHBI; YMEHHE OINPEAEIATh Pa3MEPHOCTh

(u3n4ecKoi BEITUUNHBI, TOTYYEHHON NPU PEIICHUH 3a/1a4H

YMeHHe XapakTepu30BaTh IPUHLMUIBI JCUCTBUSA  TEXHUYECKUX
YCTPOWCTB, B TOM 4YHUCIJIE OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIOIb3Ys 3HAHUA O

CBOWCTBaX (PU3MUECKUX SIBJICHUA M HEOOXOAUMBIE (PHU3UUECKUE



10

11

3aKOHOMCPHOCTHU

YMeHHe WCHOJib30BaTh 3HAaHUS O (HU3MUYECKUX SBICHHUAX B
MOBCETHEBHON KHM3HM s oOecnieueHUs OE30MAaCHOCTH  TpPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3I0pOBbsI U  COOJIONEHUS HOPM
HKOJIOTUYECKOTO TMOBENCHHsI B OKpYJXKalolIeld cpene; MOHUMAaHUE
HEOOXOAUMOCTH TMPHUMEHEHHsI JOCTHKCHMHA (UMK W TEXHOJIOTUH

IJId paqMOHAaJIBHOI'O IMPUPOJ0IIOJIb30BAHUSA

OneIT moMCKa, TpeoOpa3oBaHUs M MpeACTaBICHUS HHPOpMAIUH
(Gu3NYEeCcKOro cojiepKaHus C UCIOJIb30BaHHUEM HH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHHUE OLICHMBATh JOCTOBEPHOCTh
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIOIIUXCS 3HAHUN U
JOTOJHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IpPHU
BBITMIOJIHEHUH YYEeOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(hU3MYECKOTro CoAepKaHMsI, CIPABOYHBIE MaTepHUalibl, PECYypChl CETH
WntepHer; BnaneHue 0a30BBIMM  HaBBIKAMH — IpeoOpa3oBaHUs
nH(pOpMalMd W3 OJHOW 3HAKOBOM CHUCTEMBl B JPYIyl0; yMEHHUE
co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHUKOB



INEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
. Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD JBMKECHUS
PaBHOMepHOE 1 HepaBHOMepHOE nBHKeHUE. CpenHsst ckopocTb. Dopmyna ais
1.2 BBIYUCIICHUS cpeliHell ckopocTh: v = S/t
PaBHOMEpHOE TPSIMOJMHEWHOE ABMKEHHE. 3aBUCHUMOCTH KOOPAMWHATHI Tela OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
L3 (1) =x,+vt
['padukn 3aBUCHMOCTH OT BpPEMEHH [UJISl MPOEKIHMH CKOPOCTH, MPOEKIUU
nepeMeIleHus, IyTH, KOOPAMHATHl TpPU PaBHOMEPHOM MPSMOJMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpJIMHATHl TeJa OT BPEMEHH B CIy4yae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABMKECHUS:
2
S =vg # i+ ay = ;
2
@opmynbl JUIsI TMPOEKLUUU TEPEMELICHHUs, MPOCKIMH CKOPOCTH W MPOCKIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
1.4 s. (D=0, - t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'paduku 3aBHCHMOCTH OT BpEMEHH ISl TMPOEKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, TPOEKIUU TMEepEeMEeIIeHUs], KOOpAUHATHl TPH PaBHOYCKOPEHHOM
PSMOJIMHEHHOM JTBM)KCHUHT
CBoOognoe manenune. OopMyJibl, OMUCHIBAIOIINE CBOOOJHOE MMAaJIEHUE Tea IO
1.5 BEepPTHKANM (JBW)KEHHWE Tela BHHU3 WMIU BBEPX OTHOCHUTEIHHO MOBEPXHOCTHU

3emin). I'padmkn 3aBUCUMOCTH OT BPEMEHH [UIsI TPOEKIUH YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MpoeKUu CKOPOCTH W KOOPAWHATHI IIpU CBO6OI[HOM nmaacHuu TCjaa IIO0

BEPTHUKAIN
CKopocTh pPaBHOMEPHOI'O JBMJKEHHs Tejla IO OKpyXHOCTH. Hanpasienue

CKOpOCTH.

@opmysa Uid BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYXHOCTU U IMEPHOJ

oOparreHus:
2nR
L=
T

]_[eHTpOCTpCMI/ITeJ'ILHOG YCKOpCHHC. HaHpaBHeHI/IC HOCHTPOCTPEMUTCIIBHOT'O

ycKkopeHusi. @opmyJia 715l BBIYUCICHHS YCKOPEHUS:

Macca. IInotHocTh BemecTBa. @opmyiia I BBIYUCIEHUS IUIOTHOCTH:

_m

V

Cuna — BekTopHas pusndeckas Benmuaraa. CIoKeHUE CHIT
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0

Bzaumopernicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

Tpenue nokost U TpeHue ckoibxeHus. opmyra A BHIYUCICHUS MOIYIISI CHIIbI

TPCHUSA CKOJILXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

Hedopmaruss tenma. Ympyrue u Heynpyrue nepopManuu. 3aKOH YIPyTon

nedopmaruu (3axoH ['yka):

F=k-Al

BcemupHoe Tarorenue. 3aKOH BCEMUPHOTO TATOTEHUSA:
my -M,
F=g L1 _2%
R
Cuiia TshKecTd. Y CKOpeHHe CBOOOTHOTO TaACHHUS.
dopmyna A BHIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas puznyecKas BeIHUrHa.
=m0
Nmnynsc cucremsl ten. U3menenue ummynbca. UMIynibe cuibl
3aKOH COXpaHEHHs UMITYJIbCa JIJIs1 3aMKHYTOM CUCTEMBI TE:
D=0, i, U, =const
PeakTuBHOE JIBUKEHHUE

Mexanuueckast pabora. @opmyria it BBIMUCICHHS paOOThI CHIIBL:

A=F5ooscx

Mexanudeckasi MOIITHOCTb:

=24
I

Kunernueckas n MOTCHIHAJIbHAs SHCPIrus. q)OpMy.TIa JJIS BBIYHUCIICHUA

KUHETUYECKOM OHCEPIUu:

HE)E
Ey ="

Teopema o kuHeTnyeckoil sHeprun. dopmMyna st BBIYUCIECHUS TOTEHIIUATBHOU



1.19

1.20

1.21

1.22

1.23

OHCPIuM TCjia, IOAHATOrO

HaI 3eMIIEH:

E,=mgh

MexaHudeckasi SHEPTHs:

E=E;+E,

3aKOH COXpaHEHMsI MeXaHN4eCcKon sHeprun. Gopmyiia A 3aKOHA COXPAHEHUS

MEXaHHYECKOU SHEPIHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

[IpeBpanieHne MexXaHU4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHUS.

[IpocThie MexaHU3MBI. «3070TOE IPABUIIO» MEXAHUKHU.
Peruar. MomesT cwiisl: M - FI.

VYcioBue paBHOBECHS phluara:
M +M +..=0
[MoxBwxHbIHN 1 HenoABWXKHBINA 0s10ku. KIT/I mpocThIX MeXaHU3MOB,

n= Anonessan
Aﬂrpaqema

[laBienue TBEpIOrO TEINIA.

@dopmya 11 BBIYUCIICHMS 1aBJICHHS TBEPIOTO Tena:

_F
P=5-

JlaBnenue raza. ATMocdepHoe TaBieHue.

FHI{pOCTaTI/I‘-ICCKoe AaBJICHUC BHYTPH KUAKOCTHU.

CDopMyJIa JJI BBIYMCJIICHUA OaBJICHUS BHYTPHU JKUAKOCTH:

p=pgh+p_,

3axoH Ilackans. ['mapaBnudeckuii npecc

3akoH Apxumena. Popmysia Uil ONPEACTCHUS] BBITAIKUBAIOLICH

JIEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B JKUIKOCTD WM ras:

F_jlm_ =pgV

Ycnopue niaBanus Tea. [lnaBanue CYJOB 1 BO3AYyXOILIaBAHUEC

CHITBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHndeckue KoyeOaHHUs. AMHJ'II/ITy,I[a, nepuoa MW 4YacTtora KOJIEOAHHUH.

®dopmyiia, CBA3bIBAIOLIAS YACTOTY U IEPHOJ KOJIECOaHUI:

MaremaTuuecKuil M MNPy XKUHHBIM MasTHUKU. [IpeBpamieHue sHepruum Ipu

K01e0aTeIbHOM ABUKEHUH
3aryxatomue kojaebanus. BeinyxneHHbie konebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpO,Z[OJ'II)HBIC N TIOIICPCUYHBIC BOJIHEI. I[J'II/IHa BOJIHbI U

CKOPOCTD paClpoOCTPaHCHUS BOJIHBI:

h=v-T

3Byk. ['poMKkocTs U BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHUIIE
ABYX CpCA. HHq)pa3BYK " YJIbTPAa3BYK

IIpakxmuueckue pabomul

W3mepenune cpenHedl MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; >KECTKOCTHU
NpPY>XUHBL, KOA((GUIIMEHTAa TPEHUS CKOJIBXKEHHS; paOOTHl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpEeIHEH CKOPOCTH IBUXKEHHS OpycKa MO HAKIOHHOHN IJIOCKOCTH;
yCKOpeHUsi OpycKa Mpu JABM)KCHHUH 110 HAKJIOHHOW IUIOCKOCTH; YacTOThI M
nepuoAa KoyieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U MepHoja
KoJieOaHUH TIPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA pPhIYar;
paboThl CHJIBI YIPYTOCTH MpPU THOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0510Ka; paboThI CHUJIBI YIIPYTOCTH MPU MOJBbEME TPy3a C TIOMOUIBIO TTOABIKHOTO
OoKa.

HccrnenoBanne 3aBUCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa IMOTPYKEHHOM
YacTH TeJa U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI
OT MACCHI T€JIa; CUJIbI TPCHUS CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O AABJICHUSA U OT
poJia TIOBEPXHOCTH; CHIIBI YIPYTOCTH, BOSHHUKAIOUIEH B MPYXKHHE, OT CTEIECHU
nedopMaluu MPY>KUHBI, YCKOpEHUs: Opycka OT yria HaKJIOHA HaIpaBIISIONICH;
nepuoAa (4acToThl) KoueOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoja
KOJICOAHUH TPY)KMHHOTO MAasTHHUKA OT MAacChl Tpy3a M JKECTKOCTH TPY>KUHBL,
UCCJIEIOBAaHHE HE3aBHCHUMOCTH MEpHOJa KOJIEeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHS phluara
Qusuueckue ANeHUs 6 npupode: TIPUMEPHl ABIKEHUS C  pa3IHYHBIMU

CKOPOCTSIMU B )KMBOW M HEXWBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUSI B IPUPOJIEC U

TCXHUKC, TMPUWIHNBBI W OTJIUBBI, JABWKCHUC TIJIAHCT ConHeyHom CHUCTCMBI,



1.31

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSHUE
aTMOC(EpHOTO MaBJICHUS Ha >KMBOW OpraHu3M, IUIaBaHHE DPBIO, BOCIPUATHE

3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea.: CUUIOMETP, NATYUKHA TOJOXKECHHS, PACCTOSHHS U
YCKOpPEHUs, JAUHAMOMETp, MOMAMIUIHUKY, PAKEThl, pblYar, MOJBUKHBIA U
HEMOJBMKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOINAOIINECsT COCYbl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABIUYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACcOC, apeoMeTp, HXOJOT,
UCIIONIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE

TEITJIOBBIE SABJIEHUA

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETHUYECKOM TEOPUU  CTPOCHHUS
BelecTra. Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIECTBA.
Kpucrannnueckue u amopdHbie Tena

JBwxenne wyactun BemecTBa. CBS3b CKOPOCTHM JABWKEHUS YacTHL[ C
Temrneparypoii. BpoyHoBckoe nBmxkenue, Tudpy3us

CmaunBaHue U KallWUISIPHBIE SIBJICHUS

TennoBoe pacHIMpeHHe U CKaTUE

TennoBoe paBHOBecHE

BryTtpennsist sHeprusi. Pabora u Teruiomepenada Kak CIOCOOBI M3MEHEHUS
BHYTPEHHEHN YHEPTUHN

Buap! Teronepenayn: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE

HarpeBanne wu oxnaxzaenue Tten. KoauuecTBO  TEINIOTHI. Y enbHAs

TEIUIOEMKOCTD:

O=am(t,—1)

3aKoH COXPAaHCHUS SHEPruv B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/IC TCIIJIOBOT'O

Oamnanca:

QO +0, +..=0

Hcnapenne u kKoHaeHcauus. M3MeHeHHME BHYTPEHHEH B3HEPrUM B MPOLECCE
ucrapeHuss U KoHaeHcanuu. KurneHue IKMIKOCTH. YJenbHas TeIioTa

napooOpa3oBanus: L = O/m

Brnaxxnocts Bo3myxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

34

3.5

3.6

[naBnenne u Kpuctaumzauus. VI3MeHeHMe BHYTpPEHHEH SHEpruM mpu

IJIAaBJICHUU U KpUCTAJIJIU3allH. YV nenbHas TEIIOTA IJIaBICHUS

A==
m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOIUINBA:

q=0/m

[puniuns! padoTs! TermnoBbix apuratenei. KI1JI termoBoro apuraress

IIpaxkmuueckue pabomvi

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMUECKOTO IMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblil IWINHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HarpeThiM LMIMHIPOM, IOCIIE OIyCKaHHsl €ro B BOJYy KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa; YJAEIbHOW TEIJIOTHI
IUIaBJIeHUs JpAa. MccnenoBaHue W3MEHEHMs TEMIepaTypbl BOABI  IpU
Pa3IUYHBIX YCJOBMSIX; SIBICHHUS TEIUIOOOMEHA NMpPHU CMEIIMBAHWU XOJIOJAHOM U

FOpH‘ICfI BOJBI; IIpO1IeCCa UCITAPCHUSA

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KaNWUIIpHbIE
ABJICHUSI B MPHUPOJE, KPUCTAILIBI B NpHUpoae, uznyudenue ColiHLA, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KanWUIAPbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUraTeslb BHYTPEHHETO

CrOpaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpuzanys Ten. J[Ba Buaa 3IeKTpUYECKUX 3apsi/iOoB
B3aumopneiicTBue 3apspkeHHBIX Tenl. 3akoH Kynona
3aKOH COXpaHEHUs HIEKTPUYECKOro 3apsia

Onektpuyeckoe tmone. Hanpspk€HHOCTh anekTpuueckoro motist.  [lpuHimn

CYTEePIO3UIINH ICKTPUUECKUX MOJICH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenn onexkrpuyeckux 3apsaoB. /[lelicTBHE 3JIEKTPUYECKOTO IO Ha

aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH

[TocTossHHBIN A7eKTpUYECKHUil TOK. JlefcTBUs aiekTpudyeckoro Toka. Cuiia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

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

DJEeKTPUYECKOE COMPOTUBIICHHE. Y JETBHOE MIEKTPUIECKOE CONIPOTUBIICHHE:
R =pl/S

3akon Oma j1st yuacTka anexkrpudeckoit nenu: [ = U/R

ITocnenoBaTenbHOE COEIMHEHNE IIPOBOAHUKOB:
I,=1,. U=U,+U,.: R=R +R,
Hapannenbﬂoe COCAMHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:

U=U;I=1+I;R=2.
’ P72

CMelaHHbIE COCOAMHCHU ITPOBOAHUKOB

Pabora u MmoutHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul

3akon J[>xoyns — Jlenma:

O=I"R-t

Onelr Opcrena. MarHuTHOe MoJie MPSMOTO IPOBOAHMKA C TOKOM. JImHum

MarHUTHOM HHAYKIOUHU

MaruutHoe T110JI€ TOCTOSHHOI'O MAarHurta. B3auMOIENCTBHE IIOCTOSHHBIX

MarHuToB
JelficTBe MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM
Onebitel @apazes. SBnenue snekTpoMarHuTHOM nHAYKUMuU. [TpaBumno Jlenua

Ipaxmuyeckue pabomuol

W3mepeHue  3I€KTPUYECKOIO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI 3IEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJAHHMKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBIICHUS OT JUIMHBI MPOBOHUKA, TUIOMIAIA €r0 TIOMEPEUYHOTO CEUCHUs U

YACJIBHOT'O COIIPOTUBIICHHA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBCpKa npaBujia Uil 3JICKTPUUCCKOTO HAIIPAKCHHUA IIPU HTOCICAOBATCIIBHOM
COCAWMHCHHUHN IIPOBOAHUKOB, IIpaBuWjia OJId CHJIBI JBJICKTPUYCCKOTO TOKa IIpU

napajijieJIbHOM COCANHCHUHN ITPOBOAHNKOB (pCSI/ICTOpBI u HaMHO‘IKa)

Qusuueckue sA6leHUs 6 Npupolde: DBICKTPUUECKUE SBJICHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0J€ 3eMJH, Ipel( MOIIOCOB,

POJIb MArHMuTHOTI'O ITOJIA AJIA Y)KU3HU Ha 3CMJ'IC, IMOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUMK  DJIEKTPHUUYECKOW  DHEPruH,  AIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeJIbHBIC AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUIECCKHE
MpCaAOXPAHUTCIIN, DJJICKTPOMAIHUT, OJICKTPOABUTATCIIbL IIOCTOSIHHOI'O TOKa,

reHepaTop MOCTOSTHHOTO TOKa
OnexkTpoMarHuTHbIe BOJHBIL. [1Ikana 35eKTpOMarHUTHBIX BOJIH
JIyueBast mozenb cBeta. [IpamosinHeEHOE pacIpOCTPaHEHNE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkano

[Ipenomnenne cBeta. 3aKOH MPETOMIIEHHSI CBETA

Hucnepcus ceeta

JInnza. Xox nydeit B nuH3e. DokycHoe paccrosiHue NHMH3BL. OnTuyeckas cuia
auH3bl: D = 1/F

I'ma3 xak ontudeckas cucrema. OnTHaeckue mpruoopsl

IIpakmuueckue pabomul

#i#HtPar#Ht#lI3MepeHne ONTUYECKON CHIIBI coOuparomeid JUH3bL, (OKYCHOTO
paccTosiHus coOuparoIiei JMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETA U
n300pakeHMsl, KOrjla MpeiMeT PAcIoNioKeH B JIBOMHOM (oKyce), MoKazaTelis
IPEOMIJICHUS CTEKIA.

#i#HtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KEHUS, MOITYYECHHOTO C TMOMOIIBIO
coOuparomiel JHH3bI; U3MEHEHUS (POKYCHOIO DPACCTOSHUS JIBYX CIOXKEHHBIX
JMH3; 3aBUCHUMOCTH yTIjla MPEJIOMJICHHs] CBETOBOIO Jy4a OT YIJla MajJeHUs Ha

TPaHULIE «BO3AYX — CTEKJIO»

Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHsl, 1Bera Ted,

OTNITHYECKHUE sIBJICHUS B atMoc(epe (1iBeT Heba, pedpakius, paxyra, MUPax)

Texnuuyeckue ycmpoticmeéa: OYKHM, TIEPHUCKOI, QoToanmapaT, ONTHYECKUE

CBETOBOJIBI
KBAHTOBBIE ABJIEHUA

PaguoaktuBHOCTh. Anbda-, Oeta-, raMMma-usnyueHus. Peakium anbda-u Oera-



4.2
4.3
4.4
4.5

4.6

4.7

pacmana
OmnbiTel Pe3epdopna mo paccessHuto anba-dactuil. [nanerapHas Mozenp aToma
CocTtaB aToMHOTrO sifjpa. M30Tomnsl

[lepuox momypacnaga aTOMHBIX SIAEP

Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO M MAaCCOBOTO YHCEI

Qusuueckue AeneHUs 6 npupode. €CTECTBEHHBI PAaJUOAKTUBHBIA (OH,
KOCMHMYECKHE Jy4YH, pPaJUOAKTUBHOE U3JIy4YE€HUE MPHUPOJHBIX MHHEPAJIOB,

I[Gf/iCTBHG pPaarnOaKTUBHBIX I/ISJ'Iy‘IGHI/Iﬁ Ha OpraHu3M 4CJI0BCKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUIYAJIbHBIN T03UMETp, Kamepa

Bunscona, simepHas sHepreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

 ®wusuka: 8-ii kKiacc: 0a30BbI YpPOBEHb: YueOHUK; 3-€ U3JaHueE,
nepepadotanHoe Ileperiukun M.M., BanoB A.M. AxumonepHoe 0011eCTBO
«M3naTenbeTBO «IIpocBemieHue»
o ®wsuka: 9- Kimacc: 0a30BBIM  YpOBEHb: Yy4eOHUK; 3-€ U3JaHUE,
nepepadotanHoe Ileppimkun WM., I'yraux E.M., WBanoB A.M. u np.
AKIMOHEpHOE o011ecTBO «M3naTenbeTBO «IIpocsemenue»
 O@usmka: 7-i kimacc: 0a30BbIA YpPOBEHb: YYEOHUK; 3-€ U3JaHMUE,
nepepadotanHoe Ileppriikun M.M., BanoB A.M. AxuuonepHoe o0011ecTBO

«H3I[&T€JILCTBO ((HpOCBGIHCHI/IC»

METOANYECKUE MATEPUAJIBI JJIAA YUUTEJISA
1. UHCTUTYT cTpareruu pa3BUTUsI OOpa30BaAHUS:
https://edsoo.ru/Rabochie_programmi po_ uc.htm
Pabouune nporpammsi.

MonuTtopusr popmMupoBaHus PyHKIIHMOHATBHOW IPAMOTHOCTH yYAIIIUXCH.
Bcepocculickas onuMnuaga MKOJIbHUKOB.

Meroanyeckne maTepualsbl.

MeTonn4eCcKre UHTEPAKTUBHBIEC KEHUCHI.

HayuHble nccnenoBaHus.

BupryanbHbie 1abopaTtopHbie paboThl.

Meronuueckre Mareprabl 0 BOCIIUTAHUIO.

2.Metoauueckue mocoous:



dwionosru H.B. ®usnka. 7 kinacc. Metoanyeckoe mocooue.

https://rosuchebnik.ru/catalog/vid-metodicheskoe-posobie umk-liniya-umk-a-
vperyshkina-fizika-7-9/

®unonosuy H.B. ®usnka. § knacc. Meronuyeckoe mocodue
https://rosuchebnik.ru/catalog/vid-metodicheskoe-posobie umk-liniya-umk-a-
vperyshkina-fizika-7-9/

I'yrauk E.M., Yepnukosa O.A. ®usuka. 9 knacc. Meroauueckoe nocodue

https://rosuchebnik.ru/catalog/vid-metodicheskoe-posobie _umk-liniya-umk-a-
vperyshkina-fizika-7-9/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.bubmuoreka I{OK https://m.edsoo.ru/ff0a013¢e

2. Enunas komtexius nudpoBbIX 00pa30BaTebHBIX PECYpPCOB
http://school-collection.edu.ru/catalog/

3. Caiit- «Best ®U3UKA»  http://www.all-fizika.com/

4. ®enepanbHbIN HEHTP HHPOPMAITIOHHO-00pa30BaTEIBHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

5.MHTepakTruBHBIE TaOOpaTopHbIE PAOOTHI:
http://seninvg07.narod.ru/004 fiz lab.htm.

6.BupTtyanbHbie 1a60opaTopHbIe PAOOTHI 110 (PU3UKE:
http://www.allfizika.com/article/index.php?id_article=110.

7.Buptyanbhble 1aboparopHble paboThI 110 Pu3HKe (PUINUECKUI IPAKTUKYM):
http://mediadidaktika.ru/course/index.php?categoryid=3.

8.NurepaktuBHbie Mogenu: http://www.falstad.com/mathphysics.html.

9.Bupryanbnsie 1aboparopusie padotsl oT CIIOIY:
http://barsic.spbu.ru/www/lab_dhtml/.

10.Poccuiickas actpoHOMHUYEecKas ceTh: http://www.astronet.ru/.

11.Poccuiickuii 00pa3oBaTeIbHbIN
[Topran.http://experiment.edu.ru/catalog.asp?

12. Caiit- Pemry EI'D, cnam 'HA
http://phys.reshuege.ru/
http://phys.sdamgia.ru/


https://m.edsoo.ru/ff0a013e
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