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IMPOI'PAMMA

MPEJIMETHOM OBJIACTU «<ECTECTBEHHO-HAYUYHBIE IIPEJIMETbI»

PaGouas mporpamma no yaebromy npeamety «Pusnka» cocrtaBieHaHA OCHOBE!

® OCHOBHOH 00pa30BaTENFHON MPOrpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a takxe (enepanbHOil paboueii mporpaMMbl BOCIIUTAHHUS;

e nmpukaza MuHucrtepctBa mnpocBemenus P®  or 24  wosOps 20221, Ne 1023
“00 yrBepxkaeHUU (eaepabHON aJanTHPOBAHHOW OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMBbI
OCHOBHOTO 00mero o0pa3oBaHusi JUIsi 0Oy4YarOMIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH
310pOBbs";

® peecTpa NPUMEPHBIX 00111€00pa30BaTENbHBIX IPOTPAMM;

yuebnoro mwiana ' bOY mkomnsi-uarepnara Ne 5 r.o. Tonpsrru.

HOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ynbTaTaM OCBOEHHMs Ha ©0a30BOM ypPOBHE OCHOBHOIA
oOpa3zoBarenbHOUN Tporpammel, npeactaBieHHbx B PI'OC 000, a Takxke ¢ yuérom (denepanbHO
paboueii nporpammsl Bocriutanus u KoHuenimu npenogaBanus yueOHoro npeamera «Pusnkay.

Copepxanue mporpamMmbl M0 (U3MKE HaANpaBieHO Ha (OPMUPOBAHHME E€CTECTBEHHOHAYUHOU
IPaMOTHOCTH OOY4YarOLIMXCA M OpraHU3alui0 U3y4dyeHHMs (DU3MKM Ha JeATebHOCTHOW ocHoBe. B
IporpaMMe 1o (pu3MKe y4uThIBAIOTCS BO3MOXHOCTH Yy4€OHOTO ImpeaMeTa B peanu3aliuy TpeOoBaHUiMA
®I'OC OOO k mIaHUpyeMbIM JMYHOCTHBIM U METalpeAMETHBIM pe3yibTaTaM OOyueHHs, a TaKxke
MEXIMPEIMETHBIE CBA3M €CTECTBEHHOHAYUHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO OOLIETO
o0Opa3oBaHHUsI.

[IporpaMMa 1o ¢u3uke ycTaHaBIMBAeT paclpeneieHre y4yeOHOro Mmarepuaia Mo Trojaam
o0y4eHus (1o Kiaccam), pejiaraeT NpUMEPHYIO MOCIIeA0BAaTENbHOCTh U3YYEHHs TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MIPEIMETHOTO COAECPKAHMSI U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

IIporpamma no ¢usuke pazpaboTaHa C IEJIbI0 OKAa3aHUS METOAMYECKON MOMOIIM YYUTEIIO B
co3aaHuu pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY.

dusnka SBISAETCS CHCTEMOOOPA3yIOUIMM ISl €CTeCTBEHHOHAYYHBIX Y4YEOHBIX MpPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBJICHHM, M3y4yaeMbIX XUMHUEH,
Ouosiorueit, actpoHomMue u ¢uznyeckoi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IPeJoCTaBiseT Haubosee sicHble 00pa3iibl MPUMEHEHHS HAyYHOTO METO/1a MO3HaHUS,
TO €CTh CIT0c00a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 riaBHBIX 3a7ad (U3MUECKOTo OOpa3oBaHMs B CTPYKType oO0IIero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH U MHTEpECa K HAyKe Y O0yJaroIuXCsl.

WN3ydyenne ¢usukn Ha 0a30BOM ypOBHE TMpeArnojaraeT OBJAJACHHE CIEIYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

Hay49HO OOBSCHSTH SIBJICHUS,
OLIEHUBATh U MTOHMMATh OCOOEHHOCTH HAyYHOT'O MCCIIEIOBAHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCTIOJIB30BaTh HAyYHbIE JOKA3aTeNbCTBA AJISl IOJyUYEHUS BBIBOJIOB.

enmn wu3ydeHuss (U3MKM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs OIpeIesieHbl B
Konuenmuu mnpenonaBanus ydeOHoro mnpeamera «dDusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUSIX
Poccuiickoit ~ @enepanuu, peaqu3ylOUIMX OCHOBHbIE  0O0IIE00pa3oBaTeIbHBIE  MPOrPAMMBI,
yTBepKIE€HHON pemenneM Komnernn MunuctepctBa mnpocsenieHus Poccuiickoit ®Penepanuu
(mportoxon ot 3 nexadps 2019 r. Ne [IK4BH).

esun uzyvyenusi pU3NKu:
npuoOpeTeHne UHTepeca U CTPeMIICHHs 00YUYaIOUIMXCsl K HAyYHOMY M3YYEHUIO PUPOIBI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE MpPEJICTABICHUA O HAy4YHOM METOJE IMO3HaHWs U (POPMUPOBAHHE HCCIIEAOBATEIBCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSM,;
(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUs KaK pe3y/ibTaTa M3Y4E€HUS OCHOB CTPOCHMS MaTepUH U
(byHIaMEeHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMHpoBaHKE PEJCTABICHUN O pOJIM (U3UKU JJIs PA3BUTHUS IPYTUX €CTECTBEHHBIX HayK, TEXHUKU
U T€XHOJIOTHIA;
pa3BUTHE IPEJCTaBICHUH O BO3MOXHBIX c(epax Oyaymedl npodeccuoHanbHON AeATeNBHOCTH,
CBSI3aHHOU C (PU3MKOH, MOJATOTOBKA K JalIbHEHIIEeMy O0yYeHHIO B 3TOM HalpaBJICHUH.

JlocTukeHue 3TuX 1eeil mporpaMMel 0 (U3MKE HAa YPOBHE OCHOBHOI'O OOLIEro 00pa3oBaHMs
o0ecreynBaeTcs pelIeHueM CIeIyIONUX 3a4ay:
npuoOpeTeHne 3HAHMH O JAUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
JIIEKTPUYECKUX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSAX;
IpUOOpeTeHne YMEHMH ONMChIBaTh U OOBIACHATH (PU3NYECKUE SBIEHUS C UCIOJIb30BaHUEM
MOJyYECHHBIX 3HAHM;
OCBOCHHME METOJIOB pEIICHUS IPOCTEHIIMX pacyETHBIX 3aJady C MCIOJIb30BaHUEM (PU3MUYECKUX
MOJEJIEH, TBOPUYECKUX U IPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HaOMI0JaTh NPUPOAHbIE SBJICHUS U BBIIOIHSThH OIBITHL, JJAOOPATOPHBIE pAbOTHI U
AKCIIEPUMEHTAIbHBIE UCCIIEJOBAHMSI C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;
OCBOEGHHE NMPUEMOB PabOTHI ¢ MH(OpMaIe (U3MUECKOro coaep)kaHusl, BKIOYas MUH(OPMAIHMIO O
COBPEMEHHBIX JTIOCTHIKCHUSX (DU3HMKH, aHATIN3 ¥ KPUTHUECKOE OLIEHUBaHUE MH(POPMALINH;
3HaKOMCTBO CO c¢epaMu HpodEeCCHOHATBHOM JAEATENbHOCTH, CBS3aHHBIMH C (U3MKOH, W
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSX (PU3NUECKON HAYKH.

[Ipemiaraemserii B nporpamme 1o ¢Gu3uKe NnepedeHb JadopaTOpHBIX paboT M OMBITOB HOCHT
PEKOMEHAATeNbHbIM XapaKkTep, yUUTeb JeaeT BbIOOp MPOBEACHUS JJAOOPaTOPHBIX PabOT U OIBITOB
C Y4€TOM HMHAMBHYaJbHBIX OCOOCHHOCTEH 00ydYaromMxcs, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi,
IpeJUlaraeéMblX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 10 (pU3UKe.

COJEP/KAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKILEr0 MUPA.

®usnka — Hayka o mpupoze. SABneHus npupoasl. PusnUeckue SBICHUA: MEXaHUUYECKHE,
TETJIOBBIC, AJICKTPUIECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenUUMHBL. M3mepenue Qusnmyeckux BenuuuH. Dusnueckue MOpUOOPHI.
[TorpemnocTs n3MepeHnid. MexayHapoiHasi CUCTEMaA €IHHMII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH M3y4aroT MpUpoay. EcTecTBeHHOHay4HBIH METOA
MO3HAHMS: HAOJI0IEHHE, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBMXKCHHE TUIIOTE3, SKCIEPUMEHT IO
MPOBEpPKE THUIOTe3, OObsACHeHWE HalIromaemMoro sBieHus. Onucanwe (HU3MYECKUX SIBICHUN C
IOMOIIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHndeckue, TEIIOBbIE, dJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. dusmueckne MpUOOPHI U TMPOIEIypa MPSAMBIX H3MEPEHU aHAOTOBBIM M ITU(PPOBHIM
prudopom.
Jlabopamopmuvie pabomol u onvimel.
Omnpenenenue EHbI ASICHUS MKAIBI H3MEPUTEIHLHOTO TPHOOopa.
N3mepenue paccTosHUM.
N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Ornpezenenne pa3MepoB MajbIX TEJ.
N3mepenne Temneparypsl Py NOMOILIHN KUAKOCTHOTO TEPMOMETPA U TATUNKA TEMIIEPATYPBI.
[IpoBeaenue uccneaoBaHus MO MPOBEPKE TMIOTE3bI: AAIBHOCTh MOJIETA MIAPUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKa.
Paznen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA.
CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE AUCKPETHOE
CTPOEHHUE BEILIECTBA.

oakrwnE



JIBrokeHue wyactuil BemecTBa. CBsA3b CKOPOCTH JABMIKEHHMS 4YacTHI[ C TEMIIEpaTypoil.
BbpoynoBckoe nBuxkenue, auddysus. BammoneiicTBMe wYacTHil BemIecTBa: MPUTSDKCHUE W
OTTaJKUBaHUE.

ArperaTHble  COCTOSHMSI ~ BEUIECTBA: CTPOCHHE  Ta30B, JKUAKOCTEM W TBEPABIX
(KpUCTaUIMYECKUX) Tell. B3auMOCBs3b MEXKIYy CBOMCTBAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBL.

Jemoncmpavyuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHSL.
2. HaoOmoaenue nuddysum.
3. Habmronenwe sBIEHWH, OOBSCHSIOMMXCS NPUTSHKECHHEM WM OTTAJIKWBAHUEM YaCTHI]
BElIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. Omnenka nuamerpa aToMa METOJIOM PsJIOB (C MCTOJIb30BaHUEM (hoTorpaduii).
2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIAPHOTO MPUTSHKCHHUS.

Pazjnen 3. /IBuskenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe aBuxeHue. PaBHOMepHOe U HepaBHOMepHoe JBHkeHHe. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JBIKEHUH. Pacuér myT 1 BpeMeHH JIBHKECHHUSL.

SBnenue uHepuuy. 3aKOH UHEpLUUH. B3auMoaeiicTBue Ten Kak NpuyMHa U3MEHEHHSI CKOPOCTH
IBUKEHMsI Teld. Macca kak mepa MHepTHOCTH Tena. IlnotHocth BemiecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BhEMA BEIeCTBa.

Cuna xak xapakTepucTuka B3aumosencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBl C NIOMOILBIO TUHAMOMETpa. SIBJIeHHE TATOTEHHS U cuiia TshKecTH. Cuila TSHKECTH Ha JPYrux
mwiadHerax. Bec Ttema. HeecomocTh. CroxeHHe CHJI, HalNpaBiICHHBIX [0 OJHOM HPSIMOIL.
PaBnopnelictByromas cui. Cuia TpeHus. TpeHue CKonbXeHUsl U TpeHHe NoKos. TpeHue B mpupojie u
TEXHUKE.
emoncmpayuu.

HabntoieHne MexaHn4eckoro JIBUKEHUS Teja.
N3mepenne ckopocTu NpsIMOJIMHEWHOTO IBUKEHUS.
Habntoienue siBieHUsI HHEPLMH.
Habmtoienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHue CKOPOCTH PpABHOMEPHOTO [BWKEHHS (IIapuKa B JKUJIKOCTH, MOJEIH
AIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).
2. OmpepneneHue cpeaHed CKOPOCTH CKOJNBXKEHUS OpycKka WM IIapuKa IO HAKJIOHHOMN
IJIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TENA.
4. OnpITel, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (nedopmarii) TPYKHUHBI OT
MIPUIOKEHHOMN CHUIIBI.
5. OmbITEL, NEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKEHHS OT Beca Tela |
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3o0B.

HaBnenne. CriocoObl yMEHBIICHHUS W yBeIWUYeHUs NaBieHus. JlaBieHue raza. 3aBUCUMOCTH
JaBJIEHUS Ta3a OT 00BbEMa, Temmeparyphl. [lepenaya naBieHuss TBEPABIMH TEIaMH, KUJIKOCTIMH U
razamu. 3akoH Ilackans. IlHeBMarhueckue MalIMHBL. 3aBUCHUMOCTb JIaBJICHUSI >KUJIKOCTU OT
rryouHsl. ['uapoctaTudeckuii mapagokc. CooOmiarontuecs: cocyanl. ['uapaBinueckiue MEXaHU3MBbI.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAaHUS BO3MYIITHOM
obonoukn 3emmu. Omnbit Toppuuemm. W3mepenune atmochepHOro [aBlieHUS. 3aBUCUMOCTH
aTMoc(epHOro MaBJICHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr mist u3mepeHus atMochepHoro
JaBJICHHUS.

JleiicTBHE KUIKOCTH M ra3a Ha NOTPYKEHHOE B HUX Tejlo. BrlTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

1. 3aBucumocCTb JaBiIeHUS ra3za OT TEMIEPATYpPHI.

ocoarwhE
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[lepenaua naBneHUs KUIKOCTHIO U Fa30M.
CooOmarommuecs COCY/Ibl.
I'mapaBnnueckuit mpecc.
[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOrpYyKEHHON YacTH Tejla M IUIOTHOCTU
AKHUJKOCTH.
PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BBITECHEHHON KUJAKOCTH.
8. VYcioBue ruiaBaHus TeN: IUIABAaHUE WM MOTPY>KEHHE Tell B 3aBHCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeNa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOrpy>KEHHOM B JKUJIKOCTh YaCTH
Tena.
OrnpenenieHne BbITAIKUBAKOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUAKOCTb.
3. TIpoBepka HE3aBHCHMOCTH BBITAJKUBAIOIICH CHIIBI, NEHCTBYIOIICH Ha TEIO B KUAKOCTU, OT
Macchl Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT IJIIOTHOCTHU KHUAKOCTH.
5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOJKM U  ONpelesieHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTDH. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJOK, HAaKJIOHHAsA IUIOCKOCTb. lIpaBuiio paBHOBecusi peluara.
[Ipumenenue npaBuia paBHOBeCHs pbldyara K Ooky. «3osoToe npaBuio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noteHuuanbHas sHeprus. lIpeBpaienue omHOro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyrol. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.

emoncmpayuu.

1. Tlpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Omnpenenenue pabOThl CUIIbI TPEHUS IPU PABHOMEPHOM JIB)KEHUU Te€Ja MO0 FOPU30HTAIIBHOM
MTOBEPXHOCTH.
2. HccrnenoBanue ycioBHid paBHOBECHS phlUara.
N3mepenue KII/I HakJIIOHHOMN TUIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUsI MEXAHUYECKOU SHEPTUU.

o UTEWN
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Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUM CTPOEHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyJd. OMbIThL, MOATBEP)KJIAIOLINE OCHOBHBIE IMOJIOKEHHSI MOJEKYISpPHO-
KMHETUYECKOW TEOpHUH.

Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOr0 COCTOSHUU BemecTBa. Kpucrtammnyeckue u
amopdubie Tena. OObSICHEHUE CBOICTB ra3oB, >KUIKOCTEH M TBEPIBIX TNl Ha OCHOBE IMOJIOKEHHIMA
MOJIEKYJISIpHO-KUHETHUeCKol Teopud. (CMmauMBaHMe U KaNnWUISIpHbIE SBICHHUS. TeruioBoe
paclIMpeHNE U CXKATHE.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHUS YacTHll. BHyTpeHHss
sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPruu: Temionepeaada u copepiienne padotsl. Busl
TeIUIoNepe1ayn: TeIIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE.

KonnyectBo TemnoTel. YienpHass TeMIOEMKOCTh BEIIECTBA. TE€MIIOOOMEH M TEIMJIOBOE
paBHOBecHe. YpaBHeHHE TermjoBoro OamaHca. [lnaBieHune W OTBepAeBaHHME KPUCTAILTUMYECKUX
BEIIECTB. YAenbHas TeroTa miasineHus. [lapoodpasoBanue n konaencanus. Mcenapenue. Kunenue.
VYaenvHas Teriota mapooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTypbl KHUIEHHS OT aTMOC(EpHOro
JaBJICHUSL.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IebHAasl TEIJI0TA CTOPAHHUS.



[Tpunnumner padoTs! TemnoBsix asurarenei KIIJ[ termmoBoro apurarens. TemioBbie ABUTATENIN
1 3aIllUTa OKPYKAIOIIEH Cpe/Ibl.
3aKOH COXpaHEHHS U MPEBPALECHUS SHEPTUU B TEIUIOBBIX MpOleccax.
emoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
Habmtoienue siBjaeHuit cMauMBaHUs U KaWUISIPHBIX SBJICHUM.
Haburoienre TemioBoro pacimpeHus Tedl.
W3meneHue gaBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bune! Teronepenayu.
OxnaxaeHne Ipu COBEPLUICHUN PaOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CUIIAMHU.
0. CpaBHeHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
1. HaOroneHue KuneHus.
12. HaGnroieHre OCTOSTHCTBA TEMITePaTyphl IPH TJIaBJICHUH.
13. Mozaeny TEemIoBhIX IBUTATEIEH.
Jlabopamopuvie pabomul u onsimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO IPUTSIKEHUS.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOTIOCHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Ormpezenienne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT ero o0béMa U HarpeBaHUS
WJTU OXJIQXKICHHUS.
[IpoBepka rumote3pl JWHEHHOW  3aBUCUMOCTH  JOJUHBI  CTOJOMKA  JKUJIKOCTH B
TEPMOMETPHUUECKOUN TPYOKE OT TeMIIepaTyphI.
7. HabmrogeHve n3MeHEHUs] BHYTPEHHEH SHEPTuu Teja B pe3yibTare TeIIonepeaadu U paboThl
BHEIIIHUX CHII.
8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MPH CMELTUBAHUU XOJIOAHON U rOpsSYei BOJIBI.
9. Ompenenenue KOIWYECTBA TEIUIOTHI, TMOJYYCHHOTO BOJOH TPH TEIIOOOMEHE C HArpeThIM
METAJUIMYECKUM IIUIMHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCIapeHUs.
12. OnpeneneHne OTHOCUTENHFHON BIAKHOCTH BO3IyXa.
13. OnpeneneHue yaensHOM TEIJIOTHI MJIaBICHUS JIbA.

Pazjnen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. JIBa pona 3MeKTpUUYECKHX 3apsioB. B3ammonelcTBUE 3apsyKEHHBIX TeEl.
3akon Kymnona (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apSDKCHHBIX TEJl OT BEIUYHHBI 3apsifoB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onektpuueckoe Tmone. Hanpspk€HHOCTH dieKTpuueckoro mojst. [IpuHuum cynepno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsiaoB. DJIEMEHTAPHBIN AIeKTprudeckuil 3apsa. CTpoeHue atoma.
[IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DONEeKTpUYECKH TOK. YCIOBHS CYIIECTBOBAHUS AJICKTPHUYECKOTO ToKa. M cTOUHUMKH
MOCTOSIHHOTO TOKa. JISHCTBHUS SIEKTPUUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KMIKOCTAX U razax.

Onekrpuueckas nenb. Cuiia Toka. JieKkTpuueckoe HanpsikeHue. ConpoTUBICHHE TIPOBOIHUKA.
YneneHOE comnpoTuBieHue BemecTBa. 3akoH Owma s ywyactka nenu. IlocnmemoBarenbHOoe U
napajuieJIbHOE COEIMHEHHUE MPOBOHHUKOB.

PaboTta u MomtHOCTH 3MeKTprUyecKoro Toka. 3akoH J[xoynsa—JIeHma. DiekTpudeckue enu u
MOTPEOUTENH IEKTPUIECKOM sHeprun B ObITy. KOopoTkoe 3aMbIkaHueE.

[locTtostHHbIE MarHuThl. B3anMoaelcTBHE TNOCTOSHHBIX MarHuTOB. MarmurtHoe mode.
MarnuTtHoe nosie 3eMJId ¥ €ro 3HaueHue s ku3Hu Ha 3emuie. OnbIT Dpcreaa. MaruuTHoe mose
ANEKTpUYECKOro Toka. [IpuMeHeHue 3IeKTpOMarHuToB B TeXHHUKE. JleficTBHe MarHUTHOTO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOIO TOKa. MCroyib30BaHUE AJIEKTPOBUTaTENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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Onbitel  Dapaness.  SBneHne  3ieKTpOMarHUTHOM  uHAYKIWU.  [IpaBumo  Jlenna.
Onexrporenepatop. CrmocoObl TMONTY4YeHHS DIEKTPUYECKOH OHEPruM. JNEKTPOCTAHIIMUA HA
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUH.

Jemoncmpayuu.

RRoOo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

DnekTpu3zanus Tenl.

JIBa pojia 2JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.
HcTouHNKH TOCTOSHHOTO TOKA.

JlelicTBUSA SIEKTPUYECKOTO TOKA.

DNEKTPUYECKHUM TOK B KUJIKOCTH.

I"a3oBbIl pa3ps.

N3mepenne cuiibl TOKka aMIepMETPOM.

N3mepenne 31eKTpuyecKoro HarpsKEHUs BOJIbTMETPOM.

Peocrar u marasuH cCOpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHS MOTI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIT OpcTena.

MarsuTHo€e noje ToKa. JIeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOoABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

OnpbiTel @apanes.

3aBUCHUMOCTD HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOZHUKHOBEHUS.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomsl u onsimel.

oakrwdE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIUEH U PH COMPUKOCHOBEHUH.
I/ICCJ'IGJIOBaHI/Ie HeﬁCTBHﬂ QJICKTPHUYICCKOIO I10JIA Ha ITPOBOAHUKH U JUDJICKTPUKH.

C6opka 1 mpoBepka pabOoThl ANEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenue u perympoBaHue CUIbl TOKA.

W3mepenue u perympoBaHue HaIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUIYIIErO 4YEpe3 pPE3UCTOp, OT CONMPOTHUBIIECHUS
pe3ncTOpa U HANPSKEHUS Ha PE3UCTOPE.

OHBITI:I, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPUYCCKOTO COIMMPOTHUBIICHUSA IMMPOBOAHUKA OT
€ro JJIMHBI, TUIOIIAIU MONIEPEYHOr0 CEYEHHS U MaTepHaia.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA TPH TMOCIEI0BATEIBHOM COCIWHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MAPAIIIEIBHOM COSIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTopP.

Onpenenenre MOIIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pEe3UCTOpE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.
Omnpenenenne KII/I nHarpeBarens.

HccnenoBanne MarHUTHOIO B3aMMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

I/I3yqu1/1e MAaramMTHOIO II0JIA MTOCTOSHHBIX MAarHuTOB ITPU UX O6’BG}II/IH6HI/II/I " pasacIICHUN.
HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBHSI KaTYIIKH C TOKOM U
Mar"iuTa OT CHJIbI TOKA U HAalIPpABJICHUA TOKA B KaTYIIIKC.

N3ydenue neiicTBUsI MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTaTEs.

N3amepenne KIIJI anmekTpoaBuraTeIbHONM YCTAHOBKH.

OneITEl 1O HUCCICOOBAHUIO SABJICHHUA BHGKTpOMaFHHTHOfI WHAYKIWH: HUCCIICAOBAHUC
M3MEHEHUN 3HaYeHUs U HaNPaBJIEHUSI HHAYKLIIHOHHOTO TOKa.



9 KUIIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO  JBIDKEHUs. PaBHOMepHOe mpsMojuHeiHoe jaBwxkeHue. HepaBHomepHoe
npsiMosiHetHoe JBIkeHue. CpeiHsst © MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOoyckopeHHOE mpsiMoiinHeliHOe aBvxkeHue. CBoOomHoe mnageHue. OIBITHI
lanunes.

PaBHomepHOe aBMKeHHE MO OKpyxkHocTH. [lepmon u uvacrora oOpamienus. JluneitHas wu
yIJ0Basi CKOpocTHU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[TepBriii 3axkoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akon HeroTona. Ilpunumn
CYIEPIO3ULIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPeHUs CKOJIbKEHHUsI, CUJIa TPEHHS MOKOs,
JPYTUe BUIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOTHOTrO majeHus. [IBuxeHue
wia"et Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMocTh U meperpysku.

PaBHOBecue marepuanbHOl TOukH. AOGCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHeHue wummnynbca. MMmynabc cuiibl. 3aKOH COXpaHEHHUS HMITYJIbCa.
PeaktnBHOE NBHXKEHUE.

Mexanunueckas paboTa ¥ MOIIHOCT. PaboTa CHIT TSKECTH, YIPYTrOCTH, TpeHus. CBS3b SHEPTUU
u pabotel. [loTeHImanpHast HEPrus Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHnnanbHas
SHEprusi ckato mpyxuHbl. Kunernmdeckas sHeprusi. TeopemMa O KMHETHYECKOW HHEPrUU. 3aKOH
COXpaHEHUs MEXaHWYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaGmromeHrne MEXaHMYECKOTO JIBIDKEHUS Tella OTHOCHTEIBLHO Pa3HBIX TENl OTCUETA.
CpaBHeHME TyTed M TPACKTOPUM JBMKEHHSI OJHOTO M TOTO K€ TEJla OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

N3mepenne cKkopoCcTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.

Habmroienne ABM>KEHUS TeNa Mo OKPY>KHOCTH.

Halmronenne MexaHnueckux sIBIEHUM, MPOUCXOIANIUX B cucTeMe oTcuéra «Temexka» mpu

€€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCUTEIHHO KaOuHEeTa (PU3UKU.

7. 3aBUCHUMOCTH YCKOPEHHMsI TeJla OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HabGnrogenue paBeHCTBA CUIT TIPU B3aUMOJICHCTBUU TEI.

9. V3MmeHeHme Beca Teya MPU YCKOPEHHOM JIBFKCHUH.

10. IMepenaya ummynbca Mpu B3aUMOICHCTBUU Tell.

11. IlpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHre UMIyibca Mpu HEYIPYroM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbCa TIPH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnroieHrne peakTUBHOTO JIBUKECHHUSI.

15. CoxpaHeHne MEXaHUYECKOM dHEPruu Npu CBOOOAHOM Ma/IeHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU MpU ABMKCHUH Tella O]l ACUCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpyupoBaHue TpakTa A pa3roHa W JAbHEHIIET0 PaBHOMEPHOTO IBWKECHHS IIapHUKa
WJTU TEJICKKH.

2. OmpepneneHue CpeHEN CKOPOCTH CKOMBKEHHs OpYyCKa WU JABMXKECHUS [IapUKa 10 HAKJIOHHOM

MJIOCKOCTH.

OrnpezenieHne yCKOpEHUs Tela Mpy paBHOYCKOPEHHOM JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.

4. UWccnegoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHHU IIPH PABHOYCKOPEHHOM JIBHXKEHUHM Oe3
Ha4aJbHOW CKOPOCTH.

5. TlpoBepka rumnoTe3bl: €ciiv MPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HadallbHOM CKOPOCTH ITYTH
OTHOCATCSI KaK pPSAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIME MPOMEKYTKA BpPEMEHHU
OJIMHAKOBBI.

6. VccnemoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHJIBl HOPMATBHOTO JaBJICHUS.

7. Omnpenenenue kodpuimeHTa TPCHUS CKOTBKCHHUS.
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8. Omnpenenenue xECTKOCTH MPY>KUHBI.

9. Ompenenenue pabOTHI CHIIBI TPEHHS MIPH PAaBHOMEPHOM JABM)KCHUHU TeJla 10 TOPU30HTAITBHON
MTOBEPXHOCTH.

10. OmpeneneHue pabOTBI CUJIBI  YIPYTOCTH TMPH TMOABEME Tpy3a C  HCIOIH30BAHUEM
HEMOJIBYKHOTO U MOJABHKHOTO OJIOKOB.

11. V3ydenue 3akoHa COXPaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJ1e0aHus H BOJHLI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKH KojeOaHUM: IEepUOJ, 4YacToTa,
aMIUIMTyga. MareMaThyeckMili W IPYXUHHBIM  MaATHUKW. [IpeBpaiueHue 5sHeprum  Ipu
K0JIe0aTeIbHOM JIBUKECHUH.

3aryxawomue kojeOanus. BeiHyxaennole konebanus. Pe3zonanc. MexaHuyeckue BOJIHBI.
CpoiicTBa MexaHMuecKUX BOJIH. IIpojonpHble U nonepeyHslie BONHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakenue 3Byka. THPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.
PacmipocTpanenue npofoiabHBIX U MOTEPEYHBIX BOJIH (Ha MOJICIH).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUUYECKHUI pe30HaHC.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acToThl ¥ Mepuo/ia KoueOaHuil PyKUHHOTO MasgTHHKA.
3. HccnenoBaHue 3aBUCMMOCTH TepHOJa KojJeOaHUN MOJBEHICHHOTO K HUTH Ipy3a OT AJIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpUOIa KoJeOaHU MPYKMHHOTO MasiTHHKA OT Macchl Tpys3a.
[IpoBepka HE3aBUCUMOCTU Mepuoja KojiebaHWH Tpy3a, MOJABEHIEHHOIO K HUTH, OT Macchl
rpy3a.
6. ONBITHL, IEMOHCTPHUPYIOUINE 3aBUCUMOCTh TEPHOAa KOJIICOAHUH TMPYKHUHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yCKOpeHUs: CBOOOIHOTO A ICHUSI.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJIE M JICKTPOMATHHUTHBIC BOJIHBI.

DneKTpOMarHuTHOE MoJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 37eKTpOMarHUTHBIX BOJIH. VCIIOIb30BaHNE 3I€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBa CBETA.

Jlabopamopnusie pabomot u onvimel.

1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBI0 MOOMIIBHOTO Tesie(oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JIlyueBass mogmenb cBera. Mcrounuku cBera. IIpsMosnHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connia u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH oTpakeHHUs CBETa.

IIpenomiienne cBera. 3akoH mpenomiieHus cBera. [losHOe BHyTpeHHee OTpaK€HHE CBETa.
Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUXCBETOBOAX.

JIunza. Xop nyueit B smH3e. OnTuyeckas cuctema (oroarnmapara, MUKpPOCKOIA U TEJIeCKOIa.
I'ma3 kak ontudeckas cucteMa. bIM30pyKkoCTh U 1adTbHO30PKOCTb.

Paznoxenue Genmoro cBera B crnekTp. OnbiTel HbtoToHa. ClojkeHHE CIEKTpaJbHBIX LIBETOB.
Hucnepcus ceera.

Jemoncmpayuu.
[IpsamonuHeiHOE pacipoCTpaHEHHE CBETA.
OTtpaxxkeHue cBeTa.
[Tonyuenune n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiieHue ceera.
OnTHYeCcKU CBETOBO/I.

o S A o

N

ok~

agrownPE



Xom ydeit B coOuparoniei JInH3e.
XoJ J1ydeil B pacCeuBaroEen JTUH3E.
[Tonyuenune n300pakeHMIA ¢ TOMOIIBIO JIMH3.
[Tpunun neiictBus goroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10 Monens rinasa.
11. Pa3noxenne OEIOTo CBETA B CIIEKTP.
12. Tlony4yenue 6esoro cBeTa Mpu CI0KEHUU CBETa PAa3HbBIX LBETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCHMOCTHU yTila OTPaKEHUSI CBETOBOI'O JIy4a OT yIjia MaJIeHus.
W3yuenne xapakTepUCTHK U300paKeHNUs IPeMETa B IJIOCKOM 3epKaje.
HccnepoBanue 3aBUCMMOCTH yIvia MNPEJOMIIEHHMS CBETOBOTO Jyda OT yrja HaJeHus Ha
IPaHULE «BO3yX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIEH JTMH3BI.
OnBITHI 1O Pa3JIKEHUIO OEJIOTO CBETA B CIIEKTP.
OmnBITH IO BOCIIPHUATHIO IIBETA TIPEAMETOB ITPH WX HAOIIOICHNUHN Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3z[e.11 12. KBanToBbIe sIBJICHHUS.
OmnbiTel Pesepdopna m mmanerapnas mojens aroma. Moxaens aroma bopa. Hcnyckanue u
norJionieHue ceera atoMoM. KBanTel. JIuHeliuaTeie ClIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTta- U ramma-u3nydeHus. CTpoeHHe aTOMHOTO siapa. HykimonHas
MOJeJNIb aTOMHOTO sAnpa. M3oronsl. PannoaktuBHble npeBpaienus. [lepuoa nomypacnaga aTOMHBIX
anep.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsIOBOIO M MACCOBOIO YHUCEI. JHEPIHsl CBA3MU
aTOMHBIX siiep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a u aeneHus saep. MICTOUHUMKM 3HEpruu
CoiHna u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4EHUHN Ha )KUBBIE OPTaHU3MBI.
emoncmpayuu.
CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.
CrexTpsl pa3Iu4HbIX Ta30B.
CrnexTp Bomopoa.
Habmtonenue TpekoB B kamepe BuibcoHa.
Pabora cuérurka HOHU3UPYIOMINUX U3ITYUEHHH.
Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopuvie pabomsl u onvimol.
1. HalGmropeHue CIUIOMIHBIX U TMHEWYATHIX CTIEKTPOB H3ITYUCHHUS.
2. HWccnemoBaHuWe TPEKOB: W3MEpPEHUE DOHEPrUM YACTHIBI IO TOPMO3HOMY TyTH (IO
¢dororpadusam).
3. H3mepeHune paaroakTHBHOTO (OHA.

IToBTOpHTE/IBLHO-000011IAK0 NI MOLYTb.

[ToBTOpHUTENEHO-0000IIAOIIIMIT MOY/Ih TPEAHA3HAYEH JUISI CUCTEMATHU3alMK M O000OIICHHS
NPEIMETHOTO COJEPKAaHUS M ONbITa JIEATENbHOCTH, NMPUOOPETEHHOTO MPH M3YYEHHUU BCETro Kypca
¢Gbu3MKKM, a TakXe IS MOJArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy IO (pU3uKe Jid
o0yyJaromuxcs, BEIOPaBIINX 3TOT Yy4eOHBIH MpeaMerT.

[Ipu u3ydeHnn TaHHOTO MOJYJISl PEATU3yIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI AESITEILHOCTH, Ha
OCHOBE KOTOPBIX OO€CreYrBaeTCsl JOCTHKEHHUE MPEAMETHBIX M METalpeIMETHBIX IIaHUPYEMbIX
pe3ynbTaToB 00ydeHus, (HOpMHpYeTCs €CTECTBEHHOHAy4yHas TPaMOTHOCTh: OCBOEHHE HAay4HBIX
METOJIOB HCCIIEIOBAaHUs SIBICHUN TMPHUPOABI M TEXHHUKH, OBJIAJICHUE YMEHUSMHU OOBICHSITH
¢dbu3nueckue sIBICHUs, IPUMEHSS NOJyYeHHbIe 3HaHUs, pellaTh 3a/1a4, B TOM YHCJIE KaueCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHATBEHO NEATENIBHOCTHBIM XapakTep JaHHOTO pas3felia peain3yercs 3a CYET TOro, 4To
oOyuJaroIuecs BHIMOJHSIOT 33/IaHUS, B KOTOPBIX UM IMPEAIaraercs:

Ha OCHOBE MOJIyYEHHBIX 3HAHWM pacro3HaBaTh U HAYYHO OOBACHATH (U3NYECKUE SBIICHUS B
OKpY>Karollel NpUpoJIe U MOBCEAHEBHON KU3HH;

HCIIOJIb30BaTh HAay4YHbIE METObl HMCCIEAOBAHUA (DU3MUECKHUX SBJICHUNA, B TOM YHUCIE I
IIPOBEPKHU TMIIOTE3 U TOIYUEHHS TEOPETUYECKUX BBIBOJIOB;
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OOBSACHATH HAYYHBIE OCHOBBI Han0oJIee BaXKHBIX IOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTH, HallpuMep,
MPAKTUYECKOT0 MCIOJb30BaHUS Pa3IUYHbIX HCTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAILICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BHIOB YHEPIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

W3yuenune (Gu3MKM HA ypOBHE OCHOBHOI'O OOILIETO 0Opa3oBaHMs HAINPABICHO HA JOCTHIKEHHE
JIMYHOCTHBIX, METANIPEIMETHBIX U NIPEIMETHBIX 00pPa30BaTENbHbIX PE3YIbTATOB.

B pesynbrare uzydenus Gpu3NKu Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs y 00y4aromerocs
OyayT c(hopMUpPOBaHbI CIAESAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIMTAHHUS:
(] mposiBlIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NUECKON HayKH;
] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCUICKUX YUEHBIX -(DU3HUKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
(] TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U STHYECKUX
po0JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (QU3UKY;
[ ocO3HaHME BaKHOCTHU MOPAIbHO-ITUUECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOTIO;
3) 3cTeTHYECKOr0 BOCIIUTAHMSI:
] BocTIpHSITHE OCTETHYECKMX KadecTB (pu3mueckod HayKu: €€ TapMOHHYHOTO TIOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 O3HAHMSA:
] oco3HaHMe LIEHHOCTU (PU3MUECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIIAIONIEH KYIbTYPHI;
[l pa3BUTHE HAy4YHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
] oco3HaHMe IEHHOCTH Oe30macHOro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MMpE,
BAXHOCTU NpPaBHJI OE30MaCHOrO IOBEACHHUS HAa TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUUYECKHUM H
TEIUIOBBIM 000PYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;
) chopMHpOBaHHOCTh HaBbIKa pediekcuy, IPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTo K€ IpaBa
y IpYIroro 4ejoBeKa;
6) Tpya0BOro BoCIUTAHUS:
[] akTUBHOE YydYacTUe B peIIeHUH MpPaKTHUECKUX 3agad (B pamMKax CceMbH, 0Opa3oBaTeNbHOU
OpraHM3allu, ropoja, Kpas) TEXHOJOTHYECKON U COLMAIbHOM HaIlpaBI€HHOCTH, TPEOYIOIUX B TOM
qucie U GU3NIEeCKUX 3HAHUH;
] MHTEpeC K MPaKTUYECKOMY U3y4eHUI0 podeccuil, CBI3aHHbIX ¢ (U3HUKOM;
7) 3K0JI0THYECKOT0 BOCTIMTAHUSA
[ opueHTanusl Ha MpUMEHEHHE (PU3UYECKUX 3HAHWM JJIs pelieHus 3a/ad B 00JacTH OKpYyKarolen
Cpelbl, IUIAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEICTBUN AJI OKPY>KAIOIIEN CPEbl;
[ oco3HaHME INI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pelieHus;
8) aganTanuu K M3MEHSIOIIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
[ moTpeOHOCTh BO B3aMMOJCHCTBUM MPU BHINOJHEHUH HCCIEAOBAHUNW U IMPOEKTOB (PU3UUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TeIbHOCTb;
] motpeGHOCTh B (hOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIHpoBaTh HJIEH, TMOHSITHA,
TUIOTE3bI O (PU3NUYECKUX 00BEKTaX U SIBICHUSX;
] ocozHanue Ae@UIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 0071aCTH (PU3HUKHY;
) mIaHUpOBaHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;
[] cTpemileHHe aHAJIM3UPOBATh U BBIBIIATH B3aUMOCBS3U IPUPOIBI, OOIIECTBA U YKOHOMHUKH, B TOM
qHCIIe ¢ UCIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;
[] olleHKa CBOMX JEHUCTBHHA C Y4ETOM BIMSHUSA Ha OKPYXKAIOIIYIO Cpely, BO3MOXXHBIX II00OATBHBIX
HOCJIEOCTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI



B pe3ynbrare ocBoeHUs IpOrpaMMbI 1O (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus y
oOyuatomerocsi  OyayT  copmMupoBaHBI MeTallpeAMeTHbIe  Pe3yJbTAThbI,  BKIIIOYAIOIIUE
MO03HABATEIbHBIC YHUBEPCAIbHBIC yIeOHBIC IEHCTBHS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YUCOHbIC
JCWCTBUS, pETYISTHBHBIC YHUBEPCAbHBIC YUeOHBIC ICHCTBHSL.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

ba3soBble Jiornyeckue 1eMcTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JUIsE 0000IIEHUS M CPABHEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTHUBOPEUMS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U HAOIIOJCHUSAX,
OTHOCSAIINXCS K (PU3HUECKUM SIBIICHHSIM;

BBISIBJIATh TPUYMHHO-CIICCTBEHHBIE CBSI3U INPU H3Y4YEHUU (QU3UYECKUX SBJICHUH M IPOLECCOB,
JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM JEIAYKTUBHBIX M HMHIYKTHBHBIX YMO3aKJIIOUYEHWH, BBIIBUTATb
TUIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIMYUH;

CaMOCTOSITENTLHO BBIOMPATh CIIOCO0 penieHns yueOHoU (pu3mueckoi 3a1aun (CpaBHEHHE HECKOIBKUX
BapUaHTOB pELICHUs, BBIOOP Haubosiee MOIXOASAIIET0 € Y4ETOM CAMOCTOSTENILHO BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBbie nccienoBarebckue 1eiCTBHUS:

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;

IPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJJaHYy OINbBIT, HECJIOXHBIH (usnueckuit
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BAaHUE (PUZNYECKOTO SIBIICHUS;

OLIEHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpPMAIHIO, [TOJYYEHHYIO B X0JI€ MCCIEeI0BAHUs
WM SKCTIEPUMEHTA;

CaMOCTOSITENILHO  (OPMYJIMpPOBaTh 000OLIEHUS M BBIBOABI 110 pe3yJbTaTaM HPOBEAEHHOIO
HaOJIOACHNS, OTIBITA, UCCIICOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHelIIee pa3BUTHE (PU3NUYECKUX IMPOLECCOB, a TAaKXKe BBIIBUraTh
MIPENIOJIOKEHNS 00 X PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Padora ¢ unopmanmeii:

MPUMEHSTh Pa3IMyuHble METO/Ibl, UHCTPYMEHTHI U 3alpOChl MpU MOUCKE U 0TOOpe MHPOpMALlUU UIIN
JAHHBIX C YU4ETOM MPEeATIOKEHHON yueOHOH Pu3nuecko 3a1auu;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO Pa3INYHbIX BUAOB U (HopM
IIPE/ICTaBIICHMS;

CaMOCTOSITENILHO BbIOMpATh ONTHUMAJIbHYIO (POpMY IpeacTaBieHNs HHPOPMALMU U WILTIOCTPUPOBATh
pelaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, IuarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSAMHU.
KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

B X0J1e 00CyXJIeHHUs y4eOHOro MaTrepuania, pe3yabTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB 331aBaTh
BOIPOCHI TI0 CYIIECTBY 00CYXAaeMOM TeMbl U BbICKa3bIBaTh UJIEH, HAICJICHHbIE HA pEIlIeHUE 3a/1a4l
U TOJ/IepKaHue OJ1aro)kenaTenbHOCTH OOIIEHUS;

COTOCTABJIATh CBOU CYXKJEHHUS C CYXKIECHUSMHU JIPYyrMX YYacCTHHUKOB JMajnora, OOHapyKHUBaTh
pa3anyune U CXOJACTBO MO3HUILINN;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOoJIMYHO TPEACTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (M3MUYECKOro OmbITa (IKCIEPHUMEHTa,
WCCTIEIOBAHUS, TIPOEKTA);

MOHMMAaTh M UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M WHAMBUIYAIbHON PabOTHl MpHU pelICHUU
KOHKPETHOU (pr3ndecKoit mpoOiIemsr;

IIPUHUMATh L€ COBMECTHOM J€ATENbHOCTH, OPraHHU30BBIBATh IEMCTBHUSI MO €€ JOCTHKEHHIO:
pacmpenensaTh poiau, 00CYyXIaTh MPOIECCH U Pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHUS
HECKOJIBKUX JIOEH;

BBINOJIHATE CBOIO YacTh pabOThI, OCTUTAsl KAUECTBEHHOTO PE3yJbTaTa 10 CBOEMY HAIIPABICHUIO U
KOOPJAUHUPYSI CBOU AEHCTBUS C APYTUMHU WIEHAMU KOMaH/bI;

OLIEHMBAaTh KadyeCTBO CBOEro BKJIaAa B OOMMHA MNPOAYKT IO KPUTEPUSM, CAMOCTOSITEIBHO
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



Camoopranuszaumus:

BBISIBIISATH NMPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOMIUX Ul PEUICHUsT (PU3NIECKUX
3HAHUIM;

OPHEHTUPOBATbCS B PA3IMYHBIX IOAXOJAX MPHUHATUS pEUICHUH (MHIUBUIYaJbHOE, NPUHITHE
peleHys B IpyIie, IPUHATHE PeIeHU rpymnmnoil);

CaMOCTOSITENIHO COCTABIISATh AITOPUTM pPEHICHUs (PU3MUECKON 3aJa4 WM IJIaHa UCCIEIOBAHHS C
y4€TOM HMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh IpejilaracMble
BAPUAHTHI PELICHU;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTDH 3a PEILIECHHE.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

J1aBaTh a/IeKBATHYIO OLICHKY CUTYalLlUH U IIpeJylaraTh IUlaH €€ N3MEHEeHMS;

OOBSICHATh NMPUYUHBI JOCTIDKEHHS (HEAOCTIDKEHHSI) Pe3yJbTaTOB JAEATENbHOCTH, JaBaTh OICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHBBI B JICATEIBHOCTD (B TOM YHUCIIE B XOJ BBIIOJHEHUS (PU3NYECKOTO UCCIIETOBAHUS
WIA TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHMBILUXCS CHTyallUd, YCTaHOBJIEHHBIX
omr0OO0K, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa EJIU U YCIOBUSM;

CTaBUTh ceOS Ha MECTO APYroro 4YejlioBeKa B XOJE CIOpa WIM JUCKYCCHH Ha HAy4dHYIO TEMY,
[IOHUMaTbh MOTHUBBI, HAMEPEHHUSI U JIOTUKY PYToro;

MPU3HABATh CBOE MPABO HA OMIMOKY NMPH PEUIeHHH (DU3WYECKHX 3a]ad WM B YTBEPXKACHUAX HA
Hay4HbIE TEMbI U TaKOE K€ IPaBo APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y oOydeHus B 7 kJiacce IpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
cpOpMUPOBAHHOCTH Yy O0YJAIOIIUXCS YMEHHIA:

UCMOJIb30BaTh MOHATUA: (PU3NYECKHE U XUMHUYECKHUE SBJICHUS, HAOII0IEHHE, SKCIIEPUMEHT, MOJIENb,
TUIOTEe3a, €IWHUIBl (U3NYECKUX BEIUYMH, aTOM, MOJIEKYyJa, arperarHble COCTOSHHS BelIeCTBa
(TBEpmoe, KHJIKOE, razoo0pazHOe), MEXaHMYEeCKoe JABMKEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOIAsA cuia, aedopmanus (ymnpyras, miacTuyeckas),
HEBECOMOCTB, COOOIIAIOMINECS COCYIBI;

pasnuyath sABiAeHUS (AUPPy3Hsi, TEIIOBOE NBHUKEHHE YACTHIl BELIECTBA, PABHOMEPHOE JIBHIKEHUE,
HEPAaBHOMEPHOE [IBKEHUE, WHEPLUSA, B3aUMOJECHCTBUE TE€J, pPaBHOBECHE TBEPABIX TEI C
3aKperIEHHON OCBIO BpaLICHMs, Iepefada JaBiIeHUS TBEPABIMU TENAMH, KUIAKOCTSIMH M Ta3amH,
aTMoc(epHOe JaBJeHUE, IJIaBaHUEe Tell, IPEBpAIEHUs] MEXaHWYECKOH SHEpruM) MO OMUCAHUIO MX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HMUECKOE SIBJICHMUE;
pacrio3HaBaTh NPOSIBICHUE M3YUEHHBIX (U3NUYECKUX SBJICHUH B OKPY)KAIOLIEM MHpE, B TOM 4YHCIE
¢u3nueckue SBJICHUS B MPUPOJE: NMPUMEPHI JBHKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOH H
HEXXHBOM MpHpoJie, NeHCTBUE CUITBI TPEHUS B MIPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBICHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO, ppIYary B TeJe YelI0BeKa, IPU 3TOM NEePEBOAUTDH MPAKTUYECKYIO
3ajjauy B yueOHYIO, BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIA;
OINMCHIBATh M3yYEHHBIE CBOICTBA Te€l M (PU3MYECKHUE SIBICHUS, UCHONb3YS (PHU3MUECKUE BETUUUHBI
(Macca, 00BbEM, TUIOTHOCTH BEILECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTb, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC TeJa, CUJla TPEeHUs, JaBieHue (TBEPIOTo Tena, )KUJIKOCTH, Ta3a), BEITAIKUBAIOIIAs
cujia, MeXaHudeckass paboTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOI(Q(UIMEHT IOJIE3HOTO
NeHCTBUSI MEXaHU3MOB, KMHETHYECKass W MOTEHLMaJbHas SHEPrus), MpU OMHMCAHUU MPABHIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICT UCIOIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €AMHUIBI (PU3UUECKUX
BEJIMYMH, HaXOAWTHh (OPMYIbI, CBS3BIBAIOLINE JaHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IPah)UKU U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

XapaKTepu30BaTh CBOMCTBA Tell, GU3NYECKUE SBJICHUS U IPOLIECCHI, UCIONb3Ysl MPaBUIA CIOKEHUS
cwil (BIOJIb OJHOW mpsiMOil), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena, IPaBUIO PAaBHOBECHS
pblyara (6J0Ka), «30JI0TOE€ MPABUIO» MEXAHUKH, 3aKOH COXPaHEHMs MEXaHHMYECKOW SHEpruu, Npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alIMCHIBATH €T0 MATEMaTHUYECKOE BHIPAKCHUE;
OOBSICHATh (PU3MUECKHUE SBICHUS, POLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH



o0BbsCHEHHE M3 1—2 JIOTMYECKHX MIaroB ¢ OMOpod Ha 1—2 WM3y4YeHHBIX CBOWCTBA (PU3MUYECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemate pacuéTHble 3ajauyud B 1—2 JEeHCTBUS, HCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOLIUE
¢u3nyeckue BETMYMHBL: HA OCHOBE aHajIM3a YCJIOBUS 3a/a4d 3alUCHIBATh KPaTKOe YCIOBHE,
MOJICTaBIATh (hU3MUECKHe BEIWYMHBI B (DOPMYJBI U MPOBOJIUTH PAcu&Thl, HAXOAUTH CIIPABOUYHBIC
JaHHbIe, HEOOXOUMBIE IS PELICHHS 3a]1a4, OLEHUBATh PEATUCTUYHOCTD MOIYYeHHON (PU3UUECKOi
BEJIMYMHBI;

pacro3HaBath Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPU TOMOIIH (PU3UUYECKUX METOJI0B, B OIIMCAHUH
UCCIIEIOBAaHMS  BBIACNATH  MPOBEpSAEMOE  MpEANnoioxkeHue  (TUIoTe3y),  pasiauyaTth |
MHTEPIPETHPOBATDH MOJYYCHHBII pe3ylbTaT, HAXOJUTh OMIMOKU B XOJI€ OMBITA, JIENaTh BHIBOJBI IO
€ro pe3yibTaram;

IPOBOJUTH OMBITHI MO HAOMIONEHHIO (U3NYECKUX SBICHUA WM (U3NYECKUX CBOWMCTB TEI:
dbopMynupoBaTh TMpoBepseMble MPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 IMPEAJI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 OIBITa U (POPMYIUPOBATH BHIBOJIBI,

BBITIOJTHSATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CUJIbl U TEMIIEPATYPHI C
MCIIOJIH30BAHNEM aHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aMMCHIBATH MMOKA3aHUS MPHOOPOB € YIETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

NPOBOJUTH  HCCIENOBAaHHE 3aBHUCHUMOCTH OJHOM  (PU3UYECKOH BEIWYMHBI OT JPYro C
UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUI (3aBUCUMOCTH TYTH PAaBHOMEPHO IBMXKYIIETrocs Teiaa OT
BPEMEHHU [IBWKCHUS Tella, CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela, KadecTBa 00paboTKu
MOBEPXHOCTEH Ted M HE3aBHUCUMOCTH CHJIBI TPEHHsI OT IUIOMIAAN COINPHUKOCHOBEHUS TEN, CHIIbI
YIOPYTOCTH OT YIUIMHEHUS MPY>KUHBI, BHITAJIKUBAIOLIEH CHIIBI OT 00bEMaA MOrpyKEHHOM YacTu Tena u
OT IJIOTHOCTH >XUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IIIYyOWHBI, Ha KOTOPYIO
MIOTPYXEHO TEJO, YCIOBUI IUIaBaHUS TEJl, YCIOBHUM paBHOBECUS pblyara U OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUHM y4eOHOTrO HCCIEIOBaHUSA, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIEIys
MPEUIOKEHHOMY IIJIaHy, PUKCHPOBATH PE3YyIbTAThI MOJYYCHHON 3aBUCHMOCTH (DU3MYECKUX BEIUYHH
B BUJIE€ NIPEUIOKEHHBIX TaOJIMIl U TpaUKOB, AeTaTh BEIBOBI MO pe3yJbTaTaM UCCIEI0BaHMS;
IIPOBOAUTH KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA JKUJIKOCTU H
TBEPAOrO TeNa, CUJIa TPEHUS CKOJIBKEHHUS, JaBICHUE BO3/1yXa, BEITAJIKMBAIOIIAs CUJIA, NEHCTBYIOLIAs
Ha TOTPYKEHHOE B JKUIKOCTb TeJO, KOA(P(UIUEHT IOJIE3HOrO AECUCTBUS MPOCTHIX MEXAHHU3MOB),
cliefysl NpeasIo)KeHHON MHCTPYKLUUHU: TPU BBIOJHEHUH W3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE NCKOMOM BEIIMYUHBI;

co0Jr01aTh MpaBMiIa TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAIOLINECs COCYZbl, OapoMeTp, pblyar, MOJBHMXHBIH W HEMOJBUXKHBIM OJIOK,
HaKJIOHHA MJI0CKOCTh;

XapaKTepu30BaTh MPUHLUIBI AEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM
Ha UX ONUCaHMs (B TOM YHCIIe: MOJMIMITHUKH, YCTPOWCTBO BOAOIPOBOA, THIPABINYECKUH Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOJb3Yys 3HAHUSA O CBOMCTBAX (PH3UYECKUX
SIBJICHUN ¥ HEOOXO0AUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHI (HAXOAUTH HHGPOPMALIMIO O TpUMepax) NPaKTUYECKOTO HCIOJIb30BaHUS
(bu3NyecKUX 3HAHWI B MOBCEAHEBHOW KHU3HU JJIs oOecrieueHusi Oe30MacHOCTH MPU OOpalIeHUH C
npubopaMu M TEXHMYECKMMM YCTPOWCTBAMH, COXpPAaHEHHS 3/0pOBbS U COONIONEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpY>KaIOIlel cpefe;

OCYILIECTBIATh OTOOp HCTOYHHUKOB HH(popmaimu B VHTepHeTe B COOTBETCTBHM C 33JaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U MMYTEM CpPaBHEHHUS Pa3IUYHBIX UICTOYHHKOB
BBIJICJIATH HH(POPMALIMIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEJJOCTOBEPHO;
MCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4EOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy GU3HUECKOTO
COJIEp/KaHus, CIOPAaBOYHBIE MaTepuaibl, pecypcel ceth VHTepHeT, BnageTh NpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMAIUK U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIE KpPAaTKHUE NMHUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHHUKOB
nHpopManuu (U3NIECKOT0 COACPKAHUSA, B TOM YHUCJIE MyOJWYHO JeNaTh KpPaTKUE COOOIICHHS O
pe3yJabTaTrax MPOEKTOB WM Y4EOHBIX UCCIICAOBAHUM, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh U3yYCHHBIH
MOHSATUHHBIN anmapart Kypca (U3uKH, COTPOBOXKIATh BHICTYIIJICHUE TTPE3CHTAIIUCH;

IPU BBIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIIENOBAHUM pacrpeneniarTh OOsS3aHHOCTH B TPYIIE B
COOTBETCTBUH C MOCTABJICHHBIMU 3aJ]auaMU, CJIEAUTH 3a BHIIIOJHEHHEM IUJIaHa JAEMCTBUIM, aeKBAaTHO



OLICHUBATh COOCTBEHHEIH BKJIaa B JACATCIBHOCTL TPYIIIBI, BBICTpAaMBATh KOMMYHHUKATUBHOC
B3aHMOﬂeﬁCTBHC, YUYUTBIBASI MHCHUC OKPYXKAIOIIUX.

K konmy oOydenus B 8 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE IOJDKHBI OTPaKaTh
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

HCIIONIB30BaTh IOHATHSA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE ABUKEHUE AaTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHME W aMOp(Hble Tela, HACHILEHHbI H
HEHACBIIICHHBIN I1ap, BIAXKHOCTh BO3/1yXa, TEMIIEpAaTypa, BHYTPEHHS SHEPIUsl, TEILUIOBOM IBUIATEIIb,
JJIEMEHTApHbI JJIEKTPUYECKUM 3apsfl, DJJICKTPUYECKOE II0JIe, IPOBOJAHMKM M JUAJIEKTPHKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

pasnuyath sBJIeHUs (TEIJIOBOE pacCIIMpPEHHE U C)KaThe, TeIulolepenaya, TEIUIOBOE pPaBHOBECHE,
CMa4yMBaHUE, KallMJULIPHBIC SBJICHUSA, WCIApPEHHME, KOHICHCAUus, IUIABJICHHE, KPUCTAIUIM3ALUS
(oTBepAeBaHME), KHUIEHUE, Temonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3JIy4€HHE),
JJIEKTPU3aLMs TeJl, B3aUMOJCHCTBHE 3apsloB, JCHUCTBUA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MArHUTOB, AECUCTBME MAarHUTHOIO IOJs Ha NPOBOJHUK C TOKOM,
ANIEKTPOMAarHuTHas WHIAYKLMS) MO ONUCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE M3YUYEHHBIX (U3NYECKHUX SBJICHUN B OKPYKAIOUIEM MHpE, B TOM YHCIE
¢bu3nyeckue sBIECHUS B MPUPOJIE: OBEPXHOCTHOE HATSXKEHHME M KalMJUIAPHbIC SBJICHUS B IPUPOJE,
KpUCTaUTBI B Tipupoae, uznydenue ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE
pOCBl, TyMaHa, HHeEs, CHEra, JJIGKTPUUYECKHE SIBJIEHUS B arMocdepe, 3IEKTPUYECTBO KHUBBIX
OpPraHU3MOB, MAarHUTHOE MoJie 3eMiId, Apeiid IMOII0COB, POJIb MAarHUTHOTO TOJS Ui JKU3HHA Ha
3emiie, MOJIAPHOE CHUSHHME, MPU 3TOM IMEPEBOJUTHIPAKTHUYECKYIO 3a/ady B Y4eOHYIO, BBIIEIATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN ) PU3NICCKUX SBIICHUIA;

OIUCHIBATh M3YUYECHHBIE CBOWCTBA Tel U (PU3NYECKHUE SBJICHUS, UCIONb3Ys (PU3MUECKUE BEIHYMHBI
(Temrieparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJe€lbHas TEIUNIOEMKOCTb BEIIECTBA,
yJelbHas TEIUIoTa IUIABJIEHHUs, y/AeldbHas TEloTa MapooOpa3oBaHUs, yJelbHas TEIUIOTa CrOpaHHs
TOIUIMBA, KO3(PPUIMEHT MOJE3HOTrO0 JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTENbHAsl BIAXKHOCTH
BO3[lyXa, DJIEKTPUYECKUM 3apsi, cuila TOKA, DJJIEKTPUUECKOE HAaNpsHKEHUE, CONPOTUBIICHHE
IIPOBOJHMKA, yJI€IbHOE CONPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUECKOT0 TOKa), IPH
ONMCaHUM TPABUIIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCHOJIb3YEMBIX BEIMYMH, 0003HAUEHHUsS U
€IUHULIBI (U3NYECKUX BEJIWYUH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLIUE JAHHYIO (PU3HMUECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCHMOCTEH (PHU3MUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOHCTBAa Teld, (PU3MUECKUE SBJIEHUS U MPOLECChl, HCHOJIb3ysd OCHOBHBIE
ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPHM CTPOCHMS BELIECTBA, MPHUHIMI CYNEPHO3ULUN
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH OMa /s yyacTka IelH, 3aKOH
Jlxoyns—JIeHna, 3aK0OH COXpaHEHUs! SHEPTHH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUYECKHE MTPOLIECCH U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalluil IPaKTHKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBISBIATh MPUYMHHOCIEACTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE U3
1-2 noruyeckux IIaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH, PUINUECKUX
3aKOHOB WJIHA 3aKOHOMEPHOCTEH;

pemate pacué€THble 3aJauyud B 2—3 JEHCTBUS, HCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOLIUE
¢u3nyeckre BETUYMHBL: HAa OCHOBE aHajM3a YCJIOBHS 3a/Ja4M 3alUChIBATh KpaTKoe YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS PELIEHUS 3a/lauM, BRIOMPATh 3aKOHBI U (hOPMYIIbI, HEOOXOIUMBbIE
IS €€ peleH sl, IPOBOIUTH Pacy€Thl U CPABHUBATH MOIYUYEHHOE 3HaUeHUE (PU3HUECKON BEITUYHHBI C
W3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PELIMTh MPHU MOMOIIN (GU3UUYECKUX METOAOB, UCHOIb3YS
OIMCAaHUE MCCIENOBAHNSA, BBIACIATh IPOBEPSIEMOE IPEIIOJIOKEHAE, OLICHUBATH IPABHIBHOCTD
MOpsAJIKA IPOBECHUS HCCIEN0BaHus, 1€IaTh BbIBObI;

IPOBOJUTH ONBITHl MO HAOMIONEHHIO (U3MUECKUX SBICHUH MM (PU3MYECKUX CBOWCTB Teln
(KanmuJUTApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0bEMa, TeMIepaTrypbl, CKOPOCTH
Iporecca OCTBIBAHUS M HarpeBaHMs IpPU HU3IY4YEHUU OT LBeTa M3Jlydaromied (MOrjaouaromeil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOIbI OT TEMIIEPATyphl JKUIKOCTH U IUIOLAAU €€ IOBEPXHOCTH,
JNEKTPU3aLKs T M B3aUMOACUCTBHE DJIEKTPUYECKHX 3apsioB, B3aUMOJCHCTBHE IOCTOSHHBIX



MarHMTOB, BU3yaJIM3alysl MATHUTHBIX ITOJIEH MOCTOSIHHBIX MarHUTOB, ACUCTBHS MATHUTHOTO IIOJIS HA
IIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATENS ITOCTOSHHOTO TOKA):
(GopMynHMpoBaTh NPOBEpSEMBbIE IMPEANOJNOKEHHUs, COOUPAaTh YCTAHOBKY H3 IPEIJI0KEHHOTO
000pyZI0BaHUs, OIHMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI;
BBIIIOJHAT NPSIMBIE M3MEPEHHs TEMIIEPaTypbl, OTHOCUTEIbHOW BJIA)XHOCTH BO31yXa, CHJIBI TOKAa,
HANpSOKCHUST C HCIOJb30BAHWEM aHAJIOTOBBIX MPHOOPOB M JAaTYMKOB (DU3MYECKHX BEIHYHH,
CpaBHUBATh PE3YJIbTATHl U3MEPEHUH C YUETOM 3a/1aHHON a0COIIOTHON MOIPEIIHOCTH;
NPOBOJUTH  HCCIEIOBAHME 3aBHCUMOCTH OJHOM  (PM3UYECKOM BENMYMHBI OT JpPYyrod ¢
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCHUMOCTH CONPOTUBIICHUS MPOBOJHHKA OT €ro JUIMHBI,
IJIOIIAAU IIONEPEYHOr0 CEYEHUS U YIEIbHOI'O COIPOTHUBIICHHS BEIECTBA IPOBOJHUKA, CWJIBI TOKA,
UIYUIETO Yepe3 NPOBOAHMK, OT HAIPsKEHUS Ha MPOBOJHUKE, UCCIECJOBAHUE ITOCIEI0BATEIBHOIO U
napajieIbHOTO COSIMHEHHUI MPOBOJHUKOB): IJIAHUPOBATh HCCIENIOBaHHUE, COOMpATh YCTAHOBKY H
BBINOJIHATh M3MEPEHMs, CleAys NPEAJOKEHHOMY IUIaHy, (UKCUPOBATh PE3y/bTaThl IOJIYYEHHOM
3aBUCUMOCTH B BUJIE TaOIUI] U TpaHUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BAHMS;
IIPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIMUYMH (ylelbHas TEeIIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE IIPOBOAHUKA, pad0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHMUS,
coOHMpaTh SKCIEPUMEHTAJIbHYI YCTaHOBKY, CJlelys MpeI0)KeHHOW WHCTPYKLUHU, U BBIYUCIATH
3HAYEHUE BEJINYMHBL;
co0Jr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB UM TEXHUYECKUX YCTPOMCTB C OIOPOi
Ha UX OmucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, IapoBas TypOHHa,
aMIepMeTp, BOJBTMETP, CUYETUUK DJIEKTPUUECKONM HSHEPruu, 3IIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPUOOpPHI (IPUMEPHI), IEKTPUUYECKUE NPEJOXPAHUTENIH, JIEKTPOMArHuT,
AJIEKTPOABHUTATENb MMOCTOSIHHOTO TOKA), MCHOJB3Yys 3HAHHUSA O CBOMCTBAaX (DM3WYECKHUX SIBICHUU U
Heo0XoauMble GU3NYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCTbIE TEXHHUYECKHUE YCTPOHCTBA M HW3MEPHUTENbHBIE NPUOOPHI IO CXeMaM u
CXEMAaTU4YHBIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBHUIaTellb
BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMBbl JJIEKTPUYECKUX Lenel cC
MOCJIe/IOBATENbHBIM M MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3iindas YCIOBHbIE 0003HAUYEHUS
2JIEMEHTOB JIEKTPUUYECKUX LIETIEH;
IPUBOANUTH NpPUMEPbl (HAXOAWTh HH(POPMALHUIO O MpUMepax) MNPAKTUYECKOTO HCIIOJIb30BAHUS
(¢bu3NYeCKUX 3HAHWM B MOBCEAHEBHOW KHU3HU JJs o0ecrieueHusi Oe30MacHOCTH MPU OOpalIeHUH C
npubopaMM M TEXHMYECKHMMM YCTPOWCTBAMH, COXpPAHEHHs 3/10pOBbS U COOJIOAECHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOLIEN CPELE;
OCYILIECTBIATH MOUCK MH(POpMaIuK Gpusnueckoro coaepxanus B IHTepHeTe, HA OCHOBE UMEIOLIUXCS
3HAHUW W NYTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHMKOB BBIACNIATh HHQOPMAIMIO, KOTOpas
SBIISICTCSA IPOTUBOPEUMBON MIIM MOXKET OBITh HEZJOCTOBEPHOI];
MCIOJIb30BaTh MPU BBINOJIHEHUH YUEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy PU3HUECKOTO
COJEp/KaHus, CIOPAaBOYHBIE MaTepuaibl, pecypcbl ceth VHTepHeT, BnageTh NpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(POPMALIUK U3 OJHON 3HaKOBOM CHUCTEMBI B IPYTYIO;
co3JlaBaTh COOCTBEHHbIE MUCHMEHHBIE U KPaTKHUE YCTHbIE COOOUIEHHs, 00001mas MHPOPMALUIO U3
HECKOJIbKUX HMCTOYHHMKOB (DU3UYECKOTO COJEp)KaHHA, B TOM YHCIE NyOIMYHO NPEICTaBISTH
pe3yJIbTaThl MPOEKTHON WJIM MCCIEA0BATEIBCKON IEATENBHOCTH, TP 3TOM I'PaMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOKIAThH BHICTYIIJIEHUE MPE3eHTaIUEN;
IPU BBINOJHEHUHM Y4YeOHBIX MPOEKTOB M HCCIENOBAaHMNA (PU3NYECKUX IPOLECCOB paCIpENeisTh
00513aHHOCTH B TpyNIle B COOTBETCTBUHU C IOCTABJIEHHBIMM 3aJjauaMH, CJIEIUTh 3a BHIIOJHEHHEM
IUTaHa JeWCTBUI M KOPPEKTUPOBATH €r0, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTD
Ipynnbl, BbICTpauBaTh KOMMYHUKATHBHOE B3aMMOJECHCTBHE, MPOSIBIISAs TOTOBHOCTHh pa3pemniaTh
KOH(QJIUKTBI.

K xoHny oOydeHus B 9 KJjacce npeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHU:
UCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCYETA, MAaTEpUANIbHAs TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JIBHXKeHUs, AedopMmanus (yrnpyras, iacTU4eckas), TpeHHe, eHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEINO, LIEHTP TAKECTU
TBEPIIOTO Tea, paBHOBECHE, MEXAaHMUECKUE KOJICOAHUsI U BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
JIEKTPOMArHUTHBIE ~ BOJIHBL, IIKajda 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30pPYKOCTb H



JAbHO30PKOCTh, CIIEKTPbI UCITYCKAaHUs U MOIJIOMIEHHUS, anb(a, OeTa- U raMMa-u3Iy4eHus, U30TOIbI,
sJIepHasi SHEPreTHKa;

e pa3nnYaTh ABJICHUA (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBUXKEHUE, PABHOYCKOPEHHOE
NPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMAJCHHE TeJl, PABHOMEPHOE JBIKEHHE IO OKPYXHOCTH,
B3aUMOJICHICTBHE T€J, PEaKTUBHOE [BM)KEHUE, KOJIeOAaTeJbHOEe JBMXKEHHE (3aTyXarouue MU
BBIHY)KJICHHbIE KOJICOaHMs), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, MPSMOJIHMHEHHOE
pacrpocTpaHeHHe, OTpPaKEHUE M IPEJIOMIICHHE CBETa, II0JHOE BHYTPEHHEE OTpaKeHHE CBETa,
pas3ioxeHue Oenoro cBeTa B CIHEKTP M CIOXKCHHE CIEKTPAJIBHBIX I[BETOB, IHCIEPCHS CBETA,
€CTECTBEHHAsl paJInOAKTUBHOCTb, BOZHUKHOBEHHUE JINHEHYATOr0 CHEKTPa MU3Iy4EeHHs) IO ONMCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX AJaHHOE (PU3NYECKOE SIBICHHE;

e pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3MUECKUX SIBJICHUI B OKpYXKaloLeM MHUpe (B TOM 4HCIe
¢usnveckue SBICHHUS B MPUPOJE: NPWIMBHI U OTJIHBBI, ABIKeHHE IUIaHeT COJIHEYHOH CHUCTEMBI,
PEaKTUBHOE [BM)KEHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE,
celicCMUYeCKHe BOJIHBI, I[yHaMH, X0, LBETa TeJl, ONTUYECKHE SBJICHUS B MPUPOAE, OMOIOTHYECKOEe
JeWcTBUE BUAMMOIO, yIbTPAapHUOJIETOBOTO U  PEHTICHOBCKOTO H3Jy4eHHUH, €CTECTBEHHBIH
pPaIMOaKTUBHBIA (OH, KOCMHUYECKHE JTY4H, PAJAMOAKTHBHOE HW3IYYCHHE IMPHPOIHBIX MHUHEPAJIOB,
JeCTBUE paJIMOaKTUBHBIX U3IYyYEHUH HAOPraHU3M YelloBeKa), IPU 3TOM MEPEBOJUTH IPAKTUYECKY IO
3ajady B yueOHYIO, BEICIISTH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3UIECKUX SBICHHIA;

e OIIMCHIBATh H3YYEHHBIE CBOICTBAa Tel W (PU3MUECKUE SIBICHUSA, MCIOJB3YS (U3NYECKHE BEIMYMHBI
(cpenHsist 1 MTHOBEHHAasl CKOPOCTh Te€ja MPU HEPAaBHOMEPHOM JABM)KEHUHU, YCKOPEHHE, NEpEMEILEHUE,
IyTh, YIJOBasg CKOPOCTb, CHJIa TPEHMsI, CHJIa YINPYIOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOIO
NaJeHUs, BeC Tejla, WMIIYJIbC Tejla, HUMIYJIbC CHJIbI, MeXaHuyeckas paboTa U MOIIHOCTb,
NOTEHIMAJIbHAs SHEPrusl Teja, IMOJHATOrO HaJ TMOBEPXHOCTBIO 3E€MJIM, IMOTEHIHUAJIbHAs 3HEPrus
CKaTOW TPYKUHBI, KWHETHYECKass HSHEpPrus, IOJHAs MeXaHWYecKas JHEprusi, MEepHoJ W YacToTa
KoJIeOaHUM, JUIMHA BOJIHBI, T'PDOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTb CBE€Ta, IIOKa3areib
NPEJIOMIICHUSI CPEIbl), MPH ONMCAHWU TPABWIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOIB3yEMBIX
BEJIMYMH, O003HAUEHUS M EJUHMIBI (PU3UYECKUX BEJIUYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE
JMAaHHYI0 (HU3MYECKYI0O BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapUKd H3yYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

e  XapakTepU30BaTh CBOWCTBA Tej, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, MCIONb3ys 3aKOH COXPaHEHUS
SHEPIUuH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLUI CYNEPHO3UIMUA CHJI, TPUHIUI OTHOCUTEIbHOCTH
lanunest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS M IPEIOMIICHHUS
CBETa, 3aKOHBl COXpPAHEHMs 3apsAJOBOIO M MAcCOBOTO YMCEN MPHU AJEPHBIX PEAKIUAX, IPHU 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

e OOBACHATH (PU3HUECKHUE MPOLIECCH U CBOMCTBA T€J, B TOM YHUCIIE U B KOHTEKCTE CUTyallui IPAKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISIBIIATh MPUUYNHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE W3
2—3 JIOTMYECKHX IIaroB ¢ OMOpoi Ha 2—3 M3Y4YEHHBIX CBOMCTBAa (U3NYECKUX SBICHUH, PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

e pemarh pacuy€THbIC 3aJaud (OMMpArOIIMECs HA CUCTEMY M3 2—3 ypaBHEHHIi), HCHOJb3ys 3aKOHBI U
(dbopMyIibl, cBA3bIBarOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJlM3a YCIIOBUS 3ajjaud 3alluChIBaTh
KpaTKO€ YCIIOBHE, BBISABIISATH HEJOCTAIOIIME WM H30BITOUHBIE JaHHBbIE, BHIOMPATh 3aKOHBI H
dbopMynbl, HEOOXOMUMBIE ISl PEIICHUs, MPOBOAWTH pPACYETHl M OICHWBATH PEATHCTUYHOCTH
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTH MPHU MOMOIINA (PUIUIECKUX METOAOB, HCIOIB3YS
ONMCaHWE HCCIEeNOBaHUA, BBIACIATH IMPOBEPSEMOE MPEAINONOKEHHE, OLEHUBATh MPAaBUIBHOCTD
MOpsiIKa TIPOBEICHUS UCCIICOBAHMS, IETaTh BHIBOIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHHH
U OIIBITOB;

e TPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUYECKUX SBICHUM MM PU3NYECKUX CBOWCTB Tel (M3ydeHue
BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpPaHEHUS HHEPIUHU, 3aBUCHUMOCTh IepHoAa KoJjeOaHHi
IPY>KUHHOTO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCHUMOCTb OT aMIUIUTY[bI
MaJIbIX KOJIeOaHUH, MPSAMOJIMHEHHOE PAacIpOCTPAaHEHUE CBETa, Pa3NIoKEHHE Oeoro cBera B CIEKTD,
U3y4yeHHE CBOWCTB M300pakeHUs B IUIOCKOM 3€pKajleé M CBOWCTB M300pa)KeHUs IpeAMeTa B
cobupatomeid  TuH3e, HAOMIONEHHE CIUIOUIHBIX M JIMHEHYaThIX  CIIEKTPOB  HM3IIyYCHHS):
CaMOCTOATENIbHO COOMpAaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 0O0OpYHAOBaHHS, OMHCHIBATH XOJI
OTIBITA ¥ €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBL;



NPOBOANTH TPH HEOOXOIMMOCTH CEPHUI0 NPSAMBIX H3MEPEHHMH, ONpenenss CpeiHee 3HadeHHUe
U3MepsIeMOil BETMUYMHBI ((POKYCHOE pacCTOsSHHE coOuparomeil JIMH3bI), 00OCHOBHIBATH BBIOOP
croco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

MPOBOJIUTH HCCIICAOBAHHE 3aBUCHUMOCTEH (DU3NYECKUX BEJIMYUH C HCIOJIB30BAaHUEM IPSMBIX
U3MEpPEHNUH (3aBUCHMOCTh IYTH OT BPEMEHHM NpPU PAaBHOYCKOPCHHOM JBIKCHHH 03 HayajbHOM
CKOpOCTH, TepHoa KojJeOaHHH MaTeMaTHYecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJa
OTpaXEHHUsI CBETa OT yIJIa MAafCHUS W yIrila NpPEIOMIICHHS OT YIja IajeHus): IUIAaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (UKCHUPOBATh pPE3YIbTAaThl IOTYYECHHOU
3aBUCHMOCTH (DM3MUYECKUX BEIMYMH B BUJE TAaONHIl U IpaHKOB, JAEIaTh BHIBOABI IO PE3yJIbTaTam
HCCIIC/IOBaHMS;

IPOBOANTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tella TPpH
PaBHOYCKOPEHHOM  JIBUKCHUHU, YCKOpEHHE CBOOOJAHOTO TaJaeHHs, JKECTKOCTh NPYKUHBI,
KO3 (DUIIMEHT TPEHHs CKOJIBKEHUS, MEXaHWdeckas padoTa M MOIIHOCTh, YacTOTa U MEPUOJ
KoJIeOaHUH MaTEeMaTHYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CHJa COOMPAIOUICH JIMH3HI,
paaMoOaKTHBHBIA (DOH): IUIAHUPOBATH M3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATh M3MEPEHHUS, CIEeAys NPEAIOKEHHONW WHCTPYKIMH, BBIYHCIATH 3HAYCHHWE BEIUYMHBI H
aHAIM3UPOBATh MOIYYCHHBIE PE3yJIbTAThl C YYETOM 3aaHHOMN ITOTPELIHOCTH U3MEPEHHIA;

cOOJII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuuaTh OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3MYECKMX MOAENel: MarepualbHas TOYKa,
a0COIOTHO TBEPIOE TEN0, TOYCUHBIH MCTOYHMK CBETA, JyY, TOHKAs JIMH3a, IJIaHETapHas MOEIb
aToMma, HyKJIOHHAsi MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLIUIBI JEUCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha MX ONMHUCaHUS (B TOM YHCIIE: CIIUIAOMETD, JATYUKH MOJOKEHUS, PACCTOSHHUS U YCKOPEHHsI, PaKeTa,
9XO0JIOT, OYKH, TEPHUCKOM, (OToanmapar, ONTHIECKUE CBETOBOABI, CIIEKTPOCKOI, AO3UMETP, KaMepa
Bunbcona), ucmons3ys 3HaHUS O CBOWCTBaxX (DPM3UYECKHX SIBICHHH W HEOOXOIUMBbIE (DU3UUECKHUE
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXE€Mbl UM CXEMAaTUYHble PHUCYHKHM M3YYEHHBIX TEXHHUYECKHUX YCTPOICTB,
W3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHUYECKUX IPOILECCOB NMPH PEUICHUH Y4eOHO-TIPAKTHYECKUX
3aJja4, ONTHYECKHE CXEMBbl JJIS MOCTPOCHUs M300pa’keHHil B IJIOCKOM 3epKaje U coOuparouien
JIMH3E,

IPUBOANUTH TpUMEpPHl (HAXOAUTh HHGPOPMALMIO O MpUMepax) NPAKTUYECKOTO MCIIOJIb30BAaHUS
(bu3nUecKuX 3HAHWU B MOBCEIHEBHOW JKM3HHU IS oOecredeHus] 0€301MacHOCTH MPHU OOpamieHnH ¢
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMH, COXpPAaHEHHs 3/0pOBbS M COONIONEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEeH cperie;

OCYILLECTBIATh MOUCK HH(popManMu Qusnyeckoro cojnepkanuss B HHTepHeTe, caMOCTOSTEIHHO
dbopMynHpys TOHMCKOBBIA 3allpoC, HAXOIHWTh MYTH ONpEIENCHHs TOCTOBEPHOCTH ITOJyUYEeHHON
nH(pOpMaLUY Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJTHUTEIbHBIX HICTOUHUKOB;

WCTIOJIB30BATh TPH BBITIOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYISIPHYIO JINTEPATYPY PHU3UIECKOTO
COZIepKaHus, CIpaBOYHBIE MaTepuajbl, pecypchl ceth VIHTepHeT, BlaxeTh NpUEMaMu
KOHCIIEKTHPOBaHUS TEKCTa, TpeoOpa3oBaHust HH(POPMAIH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE MH(OPMAIIMU U3 HECKOIBKUX
WCTOYHHUKOB (DU3UYECKOTO COJICPIKAHUsS, MYOIMYHO TIPEACTABIATH PE3YIbTAThl MPOSKTHOW WIIH
HCCIIEIOBATENCKONW JEATENbHOCTH, MPH TOM T'PaMOTHO HCHOJIb30BATh M3YYEHHBIM MOHSATHIHBIN
ammapar W3ydaeMoro paszena (GU3MKH W CONPOBOXKIATH BBICTYIUIGHHE TpE3eHTAued C ydEéToM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7A, 7B, 9B, 10A KJIACC

Ne 11/m1|| HammeHoBaHue pa3iesioB u TeM nporpaMmmsl [KonndectBo|| DnekTponHbie (1 poBbie) 00pa3oBaTeNbHbIC
9acoB pecypcsl

Paznen 1.@u3uka u e€ posb B NO3HAHUU OKPYKAIOLIEr0 MUpa

11 ||®u3smka - Hayka 0 IPUPOJIE 2 [[bubmmoTeka [TOK
https://m.edso00.ru/7f416194]]



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

Ne 1i/m1|| HaumeHoBaHue pa3iesioB u TeM nporpaMmmsl [KonndectBo|| DnekrponHbie (1 poBbie) 00pa3oBaTeNbHbIC
qacCoB PECYpPChI
Bcero
12 ||®usnyeckrie BETHYHHBI 2 [[bubauoreka IIOK
https://m.edsoo.ru/7f416194]]
1.3 ||[EcTecTBeHHOHAYYHBIH METO]I IIO3HAHUS 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
WToro o paszerny [ 6 [ |
‘Pa3)1e.11 2.[lepBoHaYa/IbHBIE CBEEHHUSI 0 CTPOEHUH BeleCTBA ‘H
2.1 |[CtpocHue BelecTBa 1 [[bubauoreka [IOK
https://m.edsoo.ru/7f416194]]
2.2 ||/IBMKCHHE M B3aUMOJICHCTBHE YACTHII 2 [[BubmuoTeka [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194]]
2.3 ||ArperaTtHble COCTOSIHHS BEIIECTBA 2 [[bubmuoreka [TOK
https://m.edsoo.ru/7f416194]] |
‘I/ITOFO 10 pasjaeny H 5 H ‘
‘Pamen 3./IBH:KeHHe U B3aNMOeiicTBHE TeJl m
3.1 |MexaHHUYECKOE IBHIKCHHE 6 [[bubmuoteka [IOK
https://m.edsoo.ru/7f416194]]
3.2 |Wuepiusi, Macca, MIIOTHOCTh 8 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f416194]]
3.3 ||Cuma. Bumsl cun 19 [[bubmauoreka [IOK
https://m.edsoo.ru/7f416194]] |
‘I/ITOFO 0 pazaeny H 33 H ‘
‘Pamen 4./1aBJieHHe TBEPABIX TeJI, ) KMIKOCTEH U ra3oB m
4.1 ||daBnenue. [lepenava naBieHus 3 [[BubmuoTeka [JOK
TBEPBIMH TEIIAMU, KUJIKOCTIMH U https://m.edso0.ru/7f416194]]
razamu
4.2 || [laBneHHE KUIKOCTH S [[bubmmoTeka [TOK
https://m.edsoo.ru/7f416194]]
4.3 ||ATMOCchepHOe TaBlIeHNE 6 [[bubmamnoreka LIOK
https://m.edsoo.ru/7f416194]]
4.4 ||/leficTBUE )KUIKOCTH H Ta3a HA 7 [[BubmuoTexa [JOK
MOTPYXEHHOE B HUX TEJO https://m.edsoo.ru/7f416194]] |
WToro mo paszerny T |
‘PezepBHoe BpeMs H 3 H ‘H
OBHIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
Peuesoii pexcum

7 A xnacca 2023-2024 yuebHoro roaa
Cypnonenaror [JaBeiios A.C.
Ha | 4eTBepTH

Jara 3ByKH Ilens
18.09-22.09 B ABTOMaTH3aIUA
25.09-29.09 D ABTOMaTH3aIUA

2.10-6.10 B-® Juddepeniuariys
9.10-13.10 M ABTOMaTH3AIMSA
16.10-20.10 H ABTOMaTH3AIMSA
23.10-27.10 M-H Hduddepennmannus

Ha Il yeTBepTH
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Hara 3ByKH Ilens
7.11-10.11 pil| ABTOMaTH3aIUs
13.11-17.11 JA-T Juddepennmanus
20.11-24.11 J ABTOMaTH3aIUs
27.11-1.12 JI-JIb Judbepeniuariys

4,12-8.12 I1 ABTOMaTH3AaIUI
11.12-15.12 b-I1 Juddepenumanus
18.12-22.12 be-I1p Juddepenumanus
25.12-29.12 II-T-K Juddepenuariys
Ha Il geTBepTH
JHara 3ByKH Ilenb
9.01-12.01 K ABTOMaTH3aIUs
15.01-19.01 r ABTOMaTH3aIHUS
22.01-26.01 K-I Hduddepennmanus
29.01-2.02 C ABTOMaTH3aIUI
5.02-9.02 C-1I Jduddepennmanus
12.02-16.02 1-T Juddepennmanms
19.02-22.02 3 ABTOMaTH3aus
26.02-1.03 3-3b Hduddepennmanus
4,03-7.03 C-3 ABTOMaTH3ALN
11.03-15.03 K ABTOMaTH3aHA
18.03-22.03 K-3 Juddepennmanms
Ha |V gyeTtBepTh
Jlara 3ByKHU Llens
1.04-5.04 X ABTOMaTH3aus
8.04-12.04 A ABTOMaTH3aHA
15.04-19.04 A-S Hduddepennmanus
22.04-27.04 E ABTOMaTH3aIUI
2.05-3.05 E-O Juddepennmanus
6.05-8.05 E-O Juddepennmanus
13.05-17.05 bl ABTOMaTH3aIUI
20.05-24.05 bI-1 Hduddepennmanus
PeueBoii pexum
7 «b» xacca
2023 - 2024 yuebHoro rosa
Cypnonenaror Asepbsinona E.H.
| yerBepThH
Hdara \ Heanb
2.09 —13.09 JUATHOCTHUKA
16.09- 20.09 0 aBTOMAaTH3alUI
23.09 - 27.09 0-0b g hepeHIHanns
30.09-4.10 I aBTOMAaTH3alUI
7.10 - 11.10 . ACAe A eperupais
besyoapuwiii O, 080lIHbIE CO2NACHbLE
A-T muddepeHnmanus
14.10 -18.10 0B0lIHbIE CO2NACHbIE 8 CILOBAX C
npeonoeamu
21.10-25.10 0-1m, 0b - Ob nuddepeHmanus
Il yeTBepTH
Jara 3ByKH Henn
511-811 M aBTOMAaTU3AIUS
UHMOHAYUSA 8 BOND.NPEOJl
11.11 -15.11 M-0 muddepeHIanus




18.11 - 22.11 H aBTOMAaTH3aIUI
25.11-29.11 H-J i depeHumanus
c ABTOMATH3AIIHS
2.12-6.12 UHMOHAYUSA BOCKIL.NPEOIL.

9.12 - 13.12 3 aBTOMAaTH3aIUI
16.12 — 20.12 ¢,Ch — 3, 3b i depeHumanus
2312 _27.12 c- I mudhepeHIranus

) ' couemanus mvcs, mcs
Il yerBepTH
Hdara 3ByKH Heab
8.01-10.01 -T nuddepenunanus
13.01-17.01 11 | aBTOMAaTHU3aINA
20.01 -24.01 X aBTOMAaTHU3aIUA
UHMOHAYUSL 8 NOBECME. NPEOL.
27.01-31.01 I - K middepenpanus
COUCMAanUsl HCu, W, Yu
C-1I
10.02 - 14.02 cll08ecHoe yoapeHue 8 ClI0IHCHbIX I[I/ICI)CI)CpeHL[I/IaHI/IH
cn06ax
3.02-7.02 3 - K nuddepenumanus
10.02 - 14.02 1 aBTOMAaTHU3aIU
Jl02uueckoe yoapenie
17.02 -21.02 q - 11 nuddepenunanus
9-Tb
25.02 -28.02 360nKUE co2ll. B kKonye u cepeoune ci. Auddepentpanms
3.03-7.03 m aBTOMATH3AIINS
COUEMAanUsL CY, 34, HCY KAK W
' ' COUeMAaHusL C4, 34, HCU KAK Uy
18.03 -21.03 q - g nidbepenumanus
IV yerBepTh
Jara 3BYKH Hean
30.03 - 3.04 9 — I - 10 muddepeHnmans
7.04 —11.04 J-p nuddepenumanus
14.04 — 18.04 J - JIb nuddepenunanms
' ' naysa 8 pacnpocmp.npeoi
21.04 — 25.04 P — pb nuddepenunanus
' ' naysa 6 pacnpocmp.npeoi
28.04 — 30.04 K-T Augdeperumans
Jlo2uueckoe yoapetue
505 — 8.05 X aBTOMAaTHU3aIUSA
' ' HenpouUsHOCUMbLE CO2NL.38VKU
12.05-16.05 K—T—X nuddepenumanus
19.05 — 23.05 r, I'b ABTOMAaTH3alusA
25.05 — 28.05 X, Xb aBTOMaTHu3anuia
Peuesoii pesicum
96 «xmacca Ha | wuyerBeprp 2023-2024 y4eOHOTO0 roja




Cypooneoacoe Ilpucaesa J.A.

Jama 36yKu Henw
9.09 -13.09 o aBTOMAaTH3aIUs
16.09 —20.09 0-0n nuddepeHmanus
23.09 - 27.09 I aBTOMaTH3aIs
30.09 -4.10 II-1b nuddepeHmanus
be3yoapusiii O, 080tiHbIE
coanacHvle
7.10-11.10 I-T mudhepeHIranus
0601IHbIE CO2NIACHbIE 6 CTIOBAX
¢ npeonozamu
14.10-18.10 0-11, Ob-TIb nuddepeHmanus
21.10 - 25.10 H aBTOMAaTHU3aLUI
Il yeTBepTH
Jama 3eyku Lenv
5.11-8.11 M aBTOMAaTHU3alUI
UHMOHAYUS 8 BOND.NPEDL.
11.11-15.11 M-0 muddepeHmanus
18.11 - 22.11 H-1I g hepeHIranus
25.11-29.11 C aBTOMAaTH3AIMI
UHMOHAYUSA BOCKIL.NPEOIL.
2.12-6.12 3 aBTOMAaTH3aIMI
9.12 - 13.12 C,Ch — 3, 3b muddepeHmanus
16.12 - 20.12 c-1II g hepeHIranns
coOYemanusi movcs, mcs
23.12 -27.12 0-T nuddepeHmmranus
11l yerBepTh
Mama 3eyku Ienw
9.01-17.01 I, X
aBTOMAaTH3aIs
UHMOHAYUS 8 NOBECMB..NPEOL.
20.01 -24.01 HI-K
nuddepeHmas
couemanus Jcu, Wi, yu
27.01-31.01 Cc-1I1
clogecHoe yoapenue 8 g depeHmanys
CIIOJHCHBIX CTLOBAX
3.02-7.02 3-K muddepeHmanys
10.02 — 14.02 q
aBTOMaTHU3aIUs
Jlo2uyeckoe yoapeHue
17.02 - 21.02 Y-II1 b depeHmanus
24.02 -28.02 Y-Th
360HKUE CO2Il. 8 KOHYE U g hepeHIHaAs
cepeoune CI.
3.03-7.03 i
aBTOMaTHU3aIUs
COUemanus cu, 34, Hcd Kax uy
10.03 — 14.03 ILI-111 dpdepermans
COUemanus cu, 34, Hcd Kax u
17.03-21.03 Y-111 nuddepeHmanus
IV 4gerBepTh
Jama 36yKu Henw
31.03 -4.04 J-1b muddepeHnmaus
naysa 6 pacnpocmp.npeo
7.04-11.04 p -pb nuddepeHmaus

naysa 6 pacnpocmp.npeoil




14.04 — 18.04 K aBTOMAaTH3aIUI
Jlo2uiecKkoe yoapenue
21.04 — 25.04 r aBTOMAaTH3aIUI
28.04 — 30.04 X aBTOMAaTHU3alUI
HEenpou3HOCUMble CO2L.38YKU
5.05-8.05 K-T-X nuddepeHmanus
12.05 —-16.05 T, Ib aBTOMaTH3aLMs
19.05 -23.05 X, Xb aBTOMAaTHU3alMI

PeueBoii MaTepuaJ Mo pa3sBUTHIO CAMOCTOSITEJILHOM PeYn HA YPOKaxX PU3NKHU

Kaacc 7a,76, 96,10a
1 yeTBepTH

BBenenue. JIBUKEHUE W B3aMMOACHCTBUE TEIL.

1. Yro wusyuaet pmsuka? (Ou3nka u3ydaeT sIBICHUS B IIPUPOJE)

2. Yro wHazbBaloT ¢Qusndeckumu BenumuuHamMu? (DuzndeckuMu BEIUYUHAMH Ha3bIBAIOTCSA

XapaKTePUCTUKU TeJl, KOTOPhIE MOTYT ObITh M3MEPEHbI Ha OIBITAX)

3. HazoBute Heckonpko ¢Qusndeckux BenuuuH. (PuznyeckMU BeTMUMHAMU SIBIAIOTCA —Macca,
CKOPOCTbh, 00BEM, TeMIepaTypa, Bpemsi, MyTh U T.1I.)
Uro takoe CU?(Cucrema CU — mexayHapoHas CUCTEMa U3MEPEHHUs)
Uro Ha3bIBaeTCd MeXaHWYeCKMM  ABKeHueM Tena? (MexaHWYecKMM —[IBHOKEHHEM — Tela
Ha3bpIBaeTcs MpoIecC U3MEHEHMs €ro MOJ0XKEHHsS, OTHOCHUTEIBHO KaKOro-To Teja)
6. Kakoe Teno sBisgercs MarepuaibHOH Toukoi? (MaTepHabHOM TOUYKOH SBJISCTCS TENO, pa3Mepam
KOTOpPOTO MOXKHO TIpeHeOpedb)
Uro nHaspBatoT Tpaektopueir? (TpaekTopueil Ha3pIBaeTCs JIMHUS, 0 KOTOPOH IBMKETCS TEIO)
8. Kakoe nBmwxeHue HaspiBaeTcsi paBHOMepHBIM? (PaBHOMEpHBIM Ha3bIBa€TCsl JIBU)KEHHUE Tela, €CIH

3a paBHBIE NPOMEXYTKH BPEMEHH HPOXOJUT OIAMHAKOBBIM IYTh)

oa s

~

2 4YeTBepTH
JIBIDKEHUE U B3aUMOAEHCTBHE TE.

1. UYro Ttakoe mHeprus? (MHepuust 3TO SBJIEHHWE COXpPaHEHHS CKOPOCTH Tella IIPH OTCYTCTBUH
JIEHCTBHUS Ha HETO JIPYTHX Ten)

2. UYro wnaszmBatoT Maccod Tena? (Macca Tena 3T0 (u3MUecKas BeIMUMHA, XapaKTEPU3YIOIIas ero
WHEPTHOCTD)

3. Hasparb ocHOBHyW enuHUIly w3MepeHuss Macchl Ten. (OCHOBHAs eMHHUIIA WU3MEPEHUS MacChl —
KHJIOTPaMM, KT')

4, Kakum criocobom omnpezaensor maccy Ten? (Maccy Tena onpenessioT myTéM B3BEIIMBAHHUS Ha
HIKOJIbHBIX BECax)
5. Uro naspBaroT MioTHOCThIO? (IIMOTHOCTH — A3TO (Qu3Mueckas  BENUYMHA, KOTOpas — paBHA

OTHOIIIEHHIO MAacChl Tela K ero 00bEMy)

6. UYro MoxxHO cka3aTh O IUIOTHOCTH BemiecTB? (PasHbie BemiecTBa MMEIOT pa3Hble OOBEMBI NPHU
OJIMHAKOBOW Macce)

7. Yro Takoe cuna?(Cuia-310 (usndeckas BeIMUYUHA, XapaKTePU3yoIllas IECHCTBUE OJHOrO Teja Ha

Apyroe.)

8. B uém m3mepsercs cuna? (Cuna usmepsiercs B Hetoronax — H).
3 4eTBepTH

JBmwkeHne u B3auMojeiicteue Tes. Pabora u Momuocts. CTpoeHHE BEIIECTBA.
1. Kakyro cunmy HazpBaroT cuimoil TshxecTn?(CHitol TSDKECTH Ha3BIBAIOT CHITY, C KOTOpPOW 3emiist
MIPUTATUBAET K cebe Tera)
2.  Hazsars Bunsl gedopmannu. (Hedhopmanus 370 n3MEHEHNE IEPBOHAYAIEHOTO TTOJIOKEHHS TeJla)
3. Uemy paBHO yckopeHue cBobogHoro tena?(yYckopenue cBoboaHoro naaenus pasHo 9,8 H/m = 10
H/m)
4.  HasBarp Buasl cunbl TpeHus. (Cuma TpeHHS KadeHUs, CHJa TpPEHHs IIOKOs, CHjia TPEHHS,
CKOJIBYKEHUS )
5. B uém u3mepsieTcs Mmexanuueckas pabora? (Mexanuueckas padora usmepsiercs B Jxoymax — Jk)
6. Korna mexanmueckas padora paBaa mymio (0)? (Mexanudueckas pabora paBHO HyJio (T.e. paboTa

HE COBEPINALETCS) KOTIa CKOPOCTH Tella MEePICHIUKYIIIpHA HAITPABICHUIO CHLTBI)
1. B uém m3mepsiercst monHOCTh? (MotmHOCTE m3MepsieTcs B Barrax - 1BT)



8. U3 uero cocroar BemectBa? ( BemecTBa coCTOAT U3 MOJIEKYJI, aTOMOB M HOHOB).

4 yeTBEPTH
Pabota u MmomHOCTE. CTpoeHue BemecTBa. JIaBlieHHe TBEPABIX TeIl, JKHIKOCTEH 1 ra3oB.
1.  Kak pacnonararorcs gactuubl BemectBa? ( HacTuipl 1000ro BemiecTBa HAXOASITCS B MOCTOSHHOM
OeCTIOPSIOYHOM IBYKCHHUSA ).
2. Uro naszeBaroT quddysueit? ( Juddysus — 370 siBIieHHE, KOT/Ia CMEIIMBAIOTCS BEMIECTBA CAMU C
co0oif)
3. B uewm usmepsercs naBneHue?(naBnenue uaMepsercs B [lackansix)
4, Chopmymmpytite 3akoH [Tackans.(JKuakocTr u ra3el Iepear0T OKa3plBaeéMOe Ha HUX JAaBIICHUE TIO
BCEM HAIPABJICHHUSIM OJTMHAKOBO)
5. Uro Ha3pBaroT aTMOc(epHBIM HaBieHHEM?(aTMOC(HEpPHBIM [aBICHHEM - Ha3bIBAlOT JaBJICHUC
OKaspIBaeMoe aTMocdepoit 3eMiTi Ha BCe, HAXOISIMINECS Ha HEH TIpeIMeTHI )
6. Hazsats mpubop 11 u3mMepeHust atMochEepHOTO TaBICHUS(IIPHOOP TSI H3MEPEHUS aTMOCc(hepHOTO
JaBIICHHUS — Ha3bIBaeTCA OapoMeTp)
7. Hassare mpubop Ansi M3MEpeHUs] AaBICHUS B >KUAKOCTIX(MPUOOp Ui M3MEpEHUs OaBIICHHS B
KUJKOCTSX — Ha3bIBAETCS MAHOMET))
8. Kakwue cuiibl eficTBYIOT Ha Telo, orpykeHHoe B kuakocTs?(Ha Teno, morpykeHHoe B )KHJIKOCTb
JEHCTBYIOT 2 CHUJIBI — CHJIa TsDKECTH(HAIIpaBIeHHAs BHU3) M CHJIA BBITAJIKUBAHUs(HANIPABICHHAs BBEPX))







MMOYPOYHOE IVIAHUPOBAHUE
7 A,7B, 95 KJIACC

No Tema ypoka KonnuectBo DneKTpoHHBIE MU POBBIC 00pa30BaTEIbHBIC
/1 4acoB pecypcbl
‘ Bcero |
‘1 H(DI/ISI/IKa — HayKa o mpupojie. SIBIeHus npuposl H 1 H
‘2 HCDI/BI/IquKI/Ie SIBIICHUS H 1 H
‘3 H(DI/ISI/I‘ICCKI/IG BEJIUYMHBI U UX U3MEPEHUE H 1 H
4 |[Ypok-uccinenosanue "M3mepenne TemnepaTypsl Py MOMOIIN KHUIAKOCTHOTO 1
TEPMOMETpPA U JaTYUKA TeMIEepaTyphl"
5 ||Meronbl HayuHoro no3Hanus. Onucanue GU3NIECKUX SIBICHUHN C TOMOIIBIO 1 [[bubmuoteka [IOK
Mo/ieei https://m.edsoo.ru/ff09f72a]]
6 ||Ypoxk-uccnenoBanue "lIpoBepka rumoTe3sl: JalbHOCTD MOJETA MIAPHKA, 1 (1]
MYIIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITycKa"
7 Crtpoenue BemectBa. ONbIThI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff09fe0a]]
8 JIBMOKEHUE YaCTHUII BEIICCTBA 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a013e]]
‘9 HYpOK-I/IccneILOBaHHe «OnBITH IO HAOJIOICHUIO TETIIOBOTO PACIIMPEHHS Ta30BY H H
‘10 HArperaTHme COCTOSTHUSI BEIIIeCTBA H H
11 ||OcobeHnHOCTH arperaTHbIX COCTOSIHUM Boibl. O000IIeHNE IO pa3aeny [[bubmuoTeka [IOK
«[TepBoHayYaNbHbIE CBEACHUS O CTPOCHUH BEIIECTBAY» https://m.edsoo.ru/ff0a0378]]
12 |[Mexannyeckoe IBMWKeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABIKEHHE 2 [[bubmuoreka [IOK
https://m.edsoo.ru/ff0a05c6]]
13 ||Cxopoctb. Equauiibl ckopoctu 2 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a079c]]
14 |[Pacuer myTH ¥ BPEMEHHU JABHXKEHHUS 2 [[bubmunoreka LIOK
https://m.edsoo.ru/ff0a0ae4]]
15 ||Wuepums. Macca — Mepa MHEPTHOCTH Tel 2 [[bubmuoreka [IOK
https://m.edsoo.ru/ff0a0c10]]
‘16 HHHOTHOCTL BelecTBa. PacueT Maccel 1 00beMa Tela 1Mo €ro IMIOTHOCTH H 2 H[[BI/IGJ‘II/IOTCK& [HOK



https://m.edsoo.ru/ff09f72a
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Ne Tema ypoka KonmuecTtBo DneKTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
n/m 4acoB pecypchl
‘ Bcero ‘
L I |https://m.edsoo.ru/ff0a0fee]]
‘17 HHaGopaTopHan pabora «OmnpeiesieHue IIIOTHOCTH TBEPJOTO TeJIa» H 2 H
18 |[Pemenwue 3anau mo teme "IL1oTHOCTH BemecTra" 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0al123c]]
‘19 HCI/IJ‘Ia KakK XapaKTepuCTHKa B3auMojiericTBus Teil. Cuia ynpyroctu. 3akoH ['yka H H
20 |JTaboparopHas paboTa «M3ydeHne 3aBUCUMOCTH PACTsHKEHUS (e opmalinn)
MIPYXUHBI OT MPUIIOKEHHOMN CHUITBD»
‘21 HHBneHHe Tarotenus. Cuiia TsSHKecTu H H
22 ||CBs3b MEXKAY CHIION TSDKECTH M Maccoil Tena. Bec Tena. Pemenue 3amay no teme [[BubmuoTeka [JOK
"Cua Tsokect" https://m.edsoo.ru/ff0al778]]
23 ||Cuna TskxecTd Ha Apyrux miaaHetax. Gusndeckue XapaKTepUCTUKU TIaHET 2 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0a1502]]
24 ||U3mepenue cwi. JluHamomeTp 2 [[BubmmoTeka LIOK
https://m.edsoo.ru/ff0al8cc]]
25 |Bec Tena. HeBecomocTh 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/ff0al778]]
26 ||CioxeHHe IBYX CHUI, HAPABICHHBIX 110 OJTHOW MpsiMOW. PaBHOMEHCTBYIOIIIAS CHIT] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0ala70]]
‘27 ‘PGHIGHI/IG 3amad o Teme "PaBHonelicTByromast cu” H H
28 ||Cwia tpenus u e€ Buabl. TpeHHE B IPUPOJC U TEXHUKE [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0alb9c]]
29 |JIaboparopHas pabota «3ydeHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT 1 [[bubmnoreka LIOK
CHJIBI JIaBJICHHSI U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEI» https://m.edsoo.ru/ff0alcc8]]
‘30 ‘PCI_HCHI/IC 3aJla4 Ha oTpefieNieHue paBHOACHCTBYIONIEH CHUITBI H H
31 ||Pemenue 3amau o temam: «Bec Tenay, «I['paduyeckoe n300pakeHUE CUI», [[bubmuoTeka [IOK
«Cunbl», «PaBHOIEHCTBYOMIAS CHII» https://m.edsoo.ru/ff0alde0]]
32 ||[KoHTpoabHas pabora o Temam: «MeXxaHHdecKoe JIBIKeHue», «Macca, 1
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe nzodpaxenue cuiny, «CHIIb»



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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Ne Tema ypoka KonngectBo DJeKTpOHHBIE TU(PPOBBIE 00pa3oBaTEIbHBIE
n/m 4acoB pecypchl
Bcero
33 ||laBnenue. CriocoObl YMEHBIIICHUS U YBETUYCHUS JTaBICHUS 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a20a6]]
34 ||/laBnenwue raza. 3aBUCUMOCTD JIaBJICHUS raza OT 00bEMa, TeMIIEPaTyphI 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2376]]
35 |[lepenaua naBneHUs TBEPABIMU TEIAMH, KHIKOCTIMHU U razamu. 3akoH [lackamns 1 [[Pubmmoteka [IOK
https://m.edsoo.ru/ff0a25b0]]
36 ||/laBleHHE B )KUJIKOCTH U T'a3e, BBI3BAHHOE JICHCTBHEM CHUJIBbI TSKECTH 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2718]]
37 ||Pemenue 3aga4 no teme «JlaBiacHue B )KUAKOCTH U rasze. 3akoH Ilackamsay 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0a2826]]
38 ||Coobmaromnuecst cocyIbl 1 [[PubmmoTeka [IOK
https://m.edsoo.ru/ff0a2970]]
39 |['mapaBaudecKuid mpecc 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0a3136]]
‘40 ‘MaHOMeTpLI. IlopIHeBOM KUIKOCTHBIN HACOC ‘
41 ||ATmocdepa 3eMin U IPUUUHBI €€ CYIIECTBOBAHUS [[bubmnorexa LIOK
https://m.edsoo.ru/ff0a2b5a]]
42 | Bec Bo3myxa. ATMoc(hepHOe naBiIeHne 1 [[bubmuoreka [IOK
https://m.edsoo.ru/ff0a2b5a]]
43 |[U3mepenue atmochepHoro aasienus. OnbiT Toppuyennu 1 [[bubmnoreka LIOK
https://m.edsoo.ru/ff0a2da8]]
44  |3aBHUCUMOCTH aTMOC(EPHOTO JAaBIEHUS OT BBICOTHI HAJl YPOBHEM MOpS 2 [[bubmnorexa LIOK
https://m.edsoo.ru/ff0a2fc4]]
45 ||bapometp-anepoua. ATMochepHOe JaBICHUE HA PAa3IMYHBIX BBICOTAX 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2fc4]]
‘46 ‘PCI_HCHI/IC 3ajad 1o reme " ATMocdepHoe aaBneHue" 1 ‘
47 ||de¥icTBuUE )KUIKOCTH U ra3a Ha MOTpy>KEHHOE B HUX Tell0. ApXHUMeI0Ba cuila 2 [[bubmuoreka [IOK

https://m.edsoo.ru/ff0a3276]]
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Ne Tema ypoka KonmuecTtBo DneKTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
n/m 4acoB pecypchl
Bcero ‘
48 |JlabopaTtopHas pabora «OnpeneneHre BRITAIKABAIOIICH CHIIBI, IEHCTBYIONICH Ha 1 [[BubmuoTexa [JOK
TEJIO, MOTPYKEHHOE B )KUIAKOCTHY https://m.edsoo.ru/ff0a33fc]]
49 |JlabopaTtopHas pabora mmo Teme «MccmeqoBanne 3aBUCUMOCTH Beca TeJla B BOJIC OT 1 [[BubmuoTexa [JOK
00bEMa TIOTPY)KEHHOM B KUIAKOCTh YaCTH TEJIay https://m.edsoo.ru/ff0a3514]]
50 |[IlnaBanue Ten 1 [[bubmuoreka LIOK
https://m.edsoo.ru/ff0a3a96]]
51 |Jlaboparopnas pabota "KoHCTpyrpoBaHUE apeoMeTpa Ui KOHCTPYHPOBaAHUE 1
JIOJIKU U OTIpeJiesieHHe €€ rPy30MoabEMHOCTH"
52 ||Pewmenue 3amau no temam: «llnaBanue cynos. BoznyxonnaBanuey, «/laBnenue 1 [[BubmuoTeka [JOK
TBEPJIBIX TEJI, XKHIKOCTEH U ra30B»|] https://m.edsoo.ru/ff0a3654]]
‘53 HKOHTpOHBHaﬂ pabota o Teme «JlaBeHue TBEPIbIX TEJ, KUIAKOCTEH 1 ra30B» H 1 H
(OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME | 68 |
IMOYPOUYHOE IINTAHUPOBAHHUE
10A KJIACC
Ne Tema ypoka KonuuecTtBo DnekTpoHHbIe U(POBBIE 00pa3oBaTeIbHbIC
n/m 4acoB pecypebl
‘ Bcero |
‘1 HCDI/BI/IKa — Hayka o mpupojie. SIBneHus mpuposl H 1 H
‘2 HCDI/BH%CKI/Ie SIBJICHUS H 1 H
‘3 qumnqecxne BEJIMUMHBI U UX U3MEpPEHUE H 1 H
4 |[Ypoxk-uccnenosanue "M3mepenne TemnepaTypsl pU MOMOIIN KHUIKOCTHOTO 1
TEPMOMETpA U IaTYNKA TeMIepaTyps”
5 |[Meronsl HayyHOro no3HaHus. Onucanue GU3NIECKUX SIBICHUH C ITOMOIIBIO 1 [[bubmunoreka LIOK
Moienei https://m.edsoo.ru/ff09f72a]]
6 ||Ypok-uccinenoBanue "lIpoBepka THIIOTE3HI: TaTBHOCTD MOJETA MIAPHKA, 1 (]
MYIIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIbIIIe BHICOTA ITycKa"
‘7 HCTpoe:HHe BemecTBa. OMBITHI, TOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA H 1 H[[BI/I6J'II/IOTeKa LHOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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Ne Tema ypoka KonmuecTtBo DneKTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
n/m 4acoB pecypchl
‘ Bcero ‘
L I |https://m.edsoo.ru/ff09fe0a]]
8 |/[IBmxkeHHe yacTHII BEIIECTBA 1 [[Pubmmoteka [IOK
https://m.edsoo.ru/ff0a013e]]
‘9 HVPOK-I/ICCHG,I[OBaHI/IC «OMnBITHI IO HAOJIOJIEHUIO TEINIOBOTO PACILIUPEHUS Ta30B» H H
‘10 HAFpCFaTHBIe COCTOSIHHUS BEIIECTBA H H
11 ||OcobeHHOCTH arperaTHeIX COCTOSIHUH BOIbI. O00O0IIeHHE IO pa3aeTy [[Pubmmoteka [IOK
«[lepBoHayaNbHBIC CBEACHHS O CTPOCHHHU BEIICCTBAY https://m.edsoo.ru/ff0a0378]]
12 || Mexanuueckoe nBuxeHue. PaBHOMepHOE U HEPAaBHOMEPHOE JIBUYKEHUE 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0a05c6]]
13 ||Ckopoctb. EquHuIEI cKOpOCTH 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a079c]]
14 |[Pacuer myTu U BpEMEHU JABUKCHUS 1 [[BubmmoTexa LIOK
https://m.edsoo.ru/ff0a0ae4]]
15 ||Muepums. Macca — Mepa MHEPTHOCTH Tell 1 [[bubanoreka LIOK
https://m.edsoo.ru/ff0a0c10]]
16 |[LmoTHOCTH BemiecTBa. PacyeT Macchl 1 00beMa Tella Mo €ro IIOTHOCTH 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/ffO0a0fee]]
‘17 Hﬂa6opaT0pHa;1 pabota «OmnpeneneHue MmIOTHOCTH TBEPJIOTO TENay H H
18 |[Pemenwue 3agau mo teme "IL1oTHOCTH BemiecTBa" [[BuGmmoTexa LIOK
https://m.edsoo.ru/ff0al123c]]
‘19 HCI/IJ‘Ia KaK XapakTepucTuKa B3aumoeiicteus ten. Cumia ynpyroctd. 3akoH ['yka H H
20 |[JTaboparopHas pabota «/3ydeHne 3aBUCUMOCTH pacTsDKeHUs (1edopmarinm)
MIPYXKUHBI OT IPHIIOKCHHOHN CHITBI)
‘21 HHBHeHHe taroteHust. Cuma TsKeCTH H H
22 ||CBs3p MEXKAY CHIION TSDKECTH M Maccoit Tena. Bec Tena. Pemenue 3a1ay mo teme [[BubmuoTexa [JOK
"Cuia TspkecTH" https://m.edsoo.ru/ff0al1778]]
23 ||Cuna TspKecTH Ha IpYTrHX IuaHeTtax. Gu3ndeckre XapakKTepUCTUKH TUIaHeT 1 [[bubmuoreka [IOK
https://m.edsoo.ru/ff0a1502]]
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Ne Tema ypoka KonmuecTtBo DneKTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
n/m 4acoB pecypchl
Bcero
24  |3mepenue cui. JluHamoMeTp 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0al8cc]]
25 |Bec Tena. HeBecomocTh 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0al778]]
26 ||CrnoxeHue OBYX CHII, HAPABICHHBIX 110 OJJHOW MpsiMOW. PaBHOMEHCTBYOIIAS CHI] | 1 [[Pubmmoteka [IOK
https://m.edsoo.ru/ff0ala70]]
‘27 ‘PeI_HGHI/Ie 3ana4 o teme "PaBHonelcTByromas cui” ‘
28 ||Cwna tpenus u e€ BuAbL. TpeHHE B MPUPOJC U TEXHUKE [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0alb9c]]
29 |Jlaboparopnas paboTa «/3ydueHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT 1 [[bubmuoteka [IOK
CHJIBI JIABJICHHS U XapaKTepa COMPUKACAIOLIMXCS TOBEPXHOCTEH https://m.edsoo.ru/ff0alcc8]]
‘30 ‘PGHIGHI/IG 3aJ1a4 Ha OTpeielieHUEe PaBHOACHCTBYIOIICH CHIIBI ‘
31 ||Pewmenue 3amau no temam: «Bec tenay, «I'paduyeckoe n300pakeHUE CUIT», [[bubmuoteka [IOK
«Cunbl», «PaBHOACHCTBYIOMIAS CHII» https://m.edsoo.ru/ff0alde0]]
32 ||[KoHTpompHas pabora mo Temam: «MeXxaHn4decKoe IBIKeHue», «Macca, 1
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe nzodpaxenue cuiny, «CHIIbI»
33 ||daBnenue. CriocoObl yMEHBIICHUS U YBETUYCHUS JaBICHUS 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a20a6]]
34 ||[daBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS ra3a OT 00bEMa, TeMIrepaTyphbl 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2376]]
35 |[lepemaua naBneHUs TBEPIBIMU TEIAMH, KHIKOCTIMHU U razaMu. 3akoH [lackans 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a25b0]]
36 |[daBneHue B KUAKOCTHU U Tra3e, BEI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a2718]]
37 |[Pemenue 3a1a4 o TeMe «JlaBieHre B )KMIKOCTH M rase. 3akoH Ilackaisy 1 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/ff0a2826]]
38 ||Coobmarontuecst coCyIbI 1 [[bubmmoTeka [ITOK

https://m.edsoo.ru/ff0a2970]]
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Ne Tema ypoka KonngectBo DJeKTpOHHBIE TU(PPOBBIE 00pa3oBaTEIbHBIE
n/n 4acoB pecypcsl
‘ Bcero ‘
39 |['mapaBaudecKuid mpecc 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a3136]]
‘40 HMaHOMeTpBI. [TopurHeBoO# KUAKOCTHBINA HAcOC H H
41 ||At™ocdepa 3emid U IPUIMHBI €€ CYIIeCTBOBaHUS [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2b5a]]
42 | Bec Bo3myxa. ATMoc(hepHOe 1aBiIeHne 1 [[bubmuoreka LIOK
https://m.edsoo.ru/ff0a2b5a]]
43 ||U3mepenue atmochepHoro nasieHus. OnbiT Toppuderum 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a2da8]]
44 |3aBUCUMOCTH aTMOC(EPHOTO JaBICHUS OT BBHICOTHI HAJl YDOBHEM MOPS 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0a2fc4]]
45 ||bapomeTtp-aHepoua. ATMOC(epHOE aBICHUE HAa PA3IMYHBIX BHICOTAX 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ffO0a2fc4]]
‘46 HPemeHHe 3aj1a4 1o Teme " AtmocdepHoe nasiienue" H H
47 ||de¥icTBuE )XKUIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TeJl0. ApXHUMe0Ba cuila [[bubmuoreka [IOK
https://m.edsoo.ru/ff0a3276]]
48 |JIaGoparopHas paboTa «OmnpeneneHne BhITAIKUBAIOLIEH CHITbI, JefcTBYOMEH Ha 1 [[bubmnoreka LIOK
TEJO0, MOTPYKEHHOE B JKUIKOCTH) https://m.edsoo.ru/ff0a33fc]]
49 ||JTaGopatopnas pabota o Teme «lccinemoBaHue 3aBUCUMOCTH Beca Tejia B BOJIC OT 1 [[BubmuoTexa [JOK
00bEMa TIOTPY)KEHHOH B KUJAKOCTh YACTH TEJIay https://m.edsoo.ru/ff0a3514]]
50 |[InaBanue Ten 1 [[PubmmoTeka [IOK
https://m.edsoo.ru/ff0a3a96]]
51 |JIaGoparopHas pabota "KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE 1
JIOJKH U OTIpENIeSICHUE €€ TPYy30M0IbEMHOCTH "
52 ||Pemenue 3ama4 o Temam: «IlnaBanue cynoB. BozmyxoruraBanuey, «J/laBnenue 1 [[BubmuoTexa [JOK
TBEP/BIX TEJN, KUJAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654]]
‘53 HKOHTpoanasI pabota o Teme «J/laBiieHue TBEPABIX Tell, JKUAKOCTEH U Ta30B» H H
‘54 HMexaHquCKaﬂ pabora H H[[BI/I6JH/10TeKa LHOK
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Ne Tema ypoka KonmuecTtBo DneKTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
n/m 4acoB pecypchl
‘ Bcero ‘
L I ||https://m.edsoo.ru/ff0a3f82]]
55 |[MommHocTh. EauHuUIBI MOIITHOCTH 1 [[Pubmmoteka [IOK
https://m.edsoo.ru/ff0a3f82]]
56 ||[Ypok-uccinenoBanue "Pacuétr MOIHOCTH, pa3BUBaEMOM IIPH MOIBEME 110 1
nectauie”
‘57 HHpOCTHe MexaHu3Mbl. Peryar. PaBHoBecue cuil Ha ppraare H H
58 ||Pbruaru B TexHuke, ObITY U ipupojie. JJaboparopnas pabota «VccnenoBanue [[bubmuoteka [IOK
YCIIOBHIA PABHOBECHS PhIUara https://m.edsoo.ru/ff0a478e]]
59 ||Pemenue 3a1a4 1o TemMe «Y CIOBUS PABHOBECHS PhIUara 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a48a6]]
60 |[KoaddumumenT nonesnoro aeiicteus mexanusma. JlaboparopHas padora 1
«M3mepenne KIIJI HaKIOHHOM IIIIOCKOCTU
61 |Pemenue 3agau no reme "Pabota, momuocTh, KITT" 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0a4c48]]
62 |Mexanudeckas sHeprusi. KuneTndeckas ¥ moTeHIIMATbHAS SHEPTUS 1 [[BubmmoTexa IIOK
https://m.edsoo.ru/ff0a4252]]
63 ||3akOH coXpaHEHUsI MEXaHUUYECKON SHEPTUU 1 [[bubmnoreka LIOK
https://m.edsoo.ru/ff0a4360]]
64 ||YpOoK-3KCIIEpUMEHT 110 TeMe "DKCIePUMEHTAILHOE ONPE/ICIICHUE U3MECHCHUS 1
KHHETUYECKOW U OTCHIIMATbHON YHEPTHH MPH CKAaTHIBAHUHU TeJa MO HAKIOHHOU
mockocty"
‘65 HKOHTpOJ‘ILHa}I pabota no Teme «PaboTa 1 MOLTHOCTh. DHEPTU» H H |
‘66 HPa60Ta C TeKCTaMH 1o TeMme "MexaHuveckoe JBUkKeHue" H H[[BI/IGJ‘II/IOTCK& LIOK https://m.edsoo.ru/ff0adee6 |
67 ||[[Pe3epBHblii ypok. PaboTa ¢ Tekctamu o Teme "JlaBieHue TBEPIBIX TeEl, [[bubmuoreka [1OK https://m.edsoo.ru/ffOa4ffe]]
JKUJIKOCTEH U Ta30B"
‘68 H[[PeaepBHmﬁ ypok. PaboTta ¢ Tekcramu no teme "Pabora. MoutHocTs. DHeprus" H 1 H |
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME [ 68 I
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

®dusmka 7 knacc: yueo.sodmeoopazopat.opranuzanuii/C.B. 'poMoB u ap.moj
penaknueiil laneopariesa 0. A.-nm M.: IIpocsemienue, 2019.

®dwusuka 8§ kimace: yueo.misoonieoopazosar.opranm3aimii/C.B. 'poMoB u 1p.moj pegaxiueit
[Tane6parnesa FO.A.-m M.: [Ipoceemenne, 2019.

dusuka 9 knace: yued.msodieoopazopar.opranm3anmit/C.B. 'poMoB u 1p.moj penaxiueit
[Tane6parnesa FO.A.-m M.: [Ipoceemenne, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETH UHTEPHET
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https://www.google.com/url?q=http://fiz.1september.ru&sa=D&ust=1550527145970000

https://www.google.com/url?q=http://www.e-science.ru/physics&sa=D&ust=1550527145976000
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