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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yJabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTeNbHOM ITporpaMMel, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BociTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

[Iporpamma no ¢pu3uKe Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
MOJIOKEHW ¥ TpeOOBaHW K pe3yJabTaTaM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
o0Opa3oBaTeNbHOM ITporpaMMel, ipeacTaBieHHbIX B DI'OC 00O, a Takxke ¢ yueToMm QeneparbHOi
paboueii mporpaMMbl BOCIIMTAHHS U KOHIENIIMH NperojaBanus yaeOHoro npeamera «Duznkay.

Coneprkanue mporpamMmMsl 1o (pu3rke HarpaBIeHO Ha POPMUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOMIMXCSI U OPTaHM3AIMIO M3YUYeHUsT (PU3UKU Ha JEATEIbHOCTHOW OCcHOBe. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TIpeAMeTa B pealH3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYeMbIM JIMYHOCTHBIM M METAIllPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHuUs.

[Iporpamma no (u3MKe yCTaHABIMBAET pacmperesieHHe ydeOHOTro MaTepualia 1o ToJam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPIKaHUS M yIeTe BO3PACTHBIX 0COOCHHOCTEH
00yJaronuxcs.

[Iporpamma mo ¢u3suke pazpaboTaHa C METHI0 OKa3aHUs METOAMYECKON TOMOIIN YIUTEIFO
B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY MIPEAMETY.

Ou3zrKa ABISETCS CUCTEMOOOPA3YIONINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsoTHeH, acTpoOHOMUEH U (PU3MYECKO# reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTY4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OpaHa u3 TNMaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Imiero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE MpEAINoaraeT OBJIAJCHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb!

® Hay4dHO OOBSCHSTH SIBICHUS,

® OILIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

® UHTEPHPETUPOBATH JAHHBIC U UCIOIH30BATh HAYUHBIE JOKA3aTENbCTBA ISl TIOTYYCHUS

BBIBOJIOBY.
Henn u3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMIPEICIICHBI B
KOHIIETLMHU TpernoiaBaHus ydeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoit @enepariuu, peaan3yonX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.
Henu nzyyenus Gpus3nku:
e npuoOpeTeHHEe HHTEpeca M CTpeMJeHHs oOOydalolMxcs K HAaydHOMY H3yYEHHUIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE MPEJCTABICHUA O HaydyHOM MeTOoAe TMO3HaHus U (HopMupoBaHHE
HCCIIEI0BATENICKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ylbTaTa U3y4eHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;



e (opMupoBaHHE MPEJCTABICHUNA O POM (HUZUKU sl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHOM
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, OJArOTOBKA K JAIbHEHIIEMY O0YYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:

e npuoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,

TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHWEe YMEHHMH ONHCHIBaTh M OOBICHATH (PU3MYECKHE SBICHHS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB PEIICHUS MPOCTEUIIMX PACUYETHBIX 3a7ad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHWH HAOIIONAaTh MPHUPOJHBIE SBJICHUS W  BBINOJHATH  OIIBITHI,
nabopaTopHble pabOTHl M SKCHEPUMEHTAJIbHBIE HCCIEOBAHUS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOGHHE INPHEMOB Pa0OTHI ¢ WMHPOpPMANUEH (HU3NIECKOTO COACPKAHUS, BKIIOYAS
WHPOPMAIIMI0O O COBPEMEHHBIX JOCTH)KEHUSX (GU3WKH, aHAIM3 W KPUTHYECKOE
OlleHMBaHME MH(OPMaLIUY;
® 3HAKOMCTBO cO chepamu nMpodecCUOHATBEHOM MeATETLHOCTH, CBI3aHHBIMU C (U3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JOCTMKEHUSIX (PU3MUYECKON HAyKH.
OO6mIee 9nCII0 4YacoB, peKOMEHI0OBAHHBIX JIs M3y4deHus (u3uku Ha 6a30BoM ypoBHE, — 238
4yacoB: B 7 Kiacce — 68 yacoB (2 4yaca B Henemo), B 8 kiacce — 68 yacoB (2 4yaca B Heneno), B 9
knacce — 102 gaca (3 gaca B HeeInio).

[Ipemyaraembrit B mporpamme 1o (U3MKe TepeueHb JabopaTOpHBIX pabOT U OIBITOB
SIBJIIETCS PEKOMEHAATEIbHBIM, YUUTEIb JIeTaeT BHIOOP MPH MPOBEACHUN Ja00OPaTOPHBIX paboT U
OTIBITOB C YYETOM UHJIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromMXCsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraeMblX B paMKax OCHOBHOTO FOCYJapCTBEHHOT'O IK3aMeHa M0 (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIIACC
Du3uKa U €€ posib B IO3HAHUHM OKPY/KAIOLIEro M1pa.

®dusuka — Hayka o npupoje. SBneHus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTe n3MepeHnii MexyHapoiHasi CUCTEMa €IMHMII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT NMpUpoay. EcTecTBeHHOHAay4YHBIN
METOJl IMO3HaHMUS: HAOIIOJEHHE, IIOCTAaHOBKAa HAay4yHOTO BOIPOCA, BBIABM)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3nYecKuX SBJIEHUH C TIOMOILBIO MOJEEeN

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHUS.

2. O®uznyeckue NMpUOOPHI M MPOIEAYpa MPSMBIX U3MEPEHUH aHaJOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.

ok wnRE

6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE T'UIOTE3bI: AATBHOCTh IMOJIETA IIApUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIIIE BHICOTA MYCKa.
IlepBoHaya/ibHbIE CBeIeHUS] O CTPOEHHUM BellecTBAa.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOi.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPAbIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JIBHYKEHUSI.

2. HabGmonenue nuddysun.

3. HaGnronenue sBIeHHM, OOBICHIIOMIMXCS NMPUTSHKEHUEM WA OTTAJIKHBAHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

JABukeHue U B3auMoaeiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacueT nmyTu u BpeMeHH JIBUKEHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 0ObeMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeicTBus Ten. Cwia ymnpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBIO TUHAMOMETpa. SIBJIEHUE TATOTEHHS U cuila TsbkecTu. Cuia TshKecTu
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Ciioxkenue cui, HalpaBieHHbIX IO OAHOM IMPSIMOM.
PaBnonelictByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUs U TPEHHUE MoKos. TpeHue B npupoie
Y TEXHHKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenne ckopocTr NpsSMOJIMHENHOTO IBU>KECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

ok wnE

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tenla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJyieHre TBEPABIX TeJ, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00beMa, TeMreparypsl. [lepenaua qaBieHus TBEpIIMH TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH [lackans. [IneBMaTmueckue MamIuHbL. 3aBUCUMOCTH JAaBJICHUS JKUJIKOCTH OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE JKUKOCTH U ra3a Ha NMOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



6. 3aBHCHMOCTb BBITAJIKMBAIOUICH CHIBI OT OO0BEMAa MOTPYKEHHOM dYacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh

4acTH TeJa.

2. OmpeneneHue BBITAIKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJO, TMOTPYKEHHOE B

AKUJKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BHITATKHBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeaeieHue eé
Irpy30I0AbEMHOCTH.

PabGora u MOIIHOCTB. JHEprus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs pplyara.
[Ipumenenne mpaBuiia paBHOBeCHs pbldara K OJOKy. «30J0TO€ TMPaBUIIO» MEXaHHUKH.
Koaddumument nonesnoro aevicteus (nanee — KI1/I) mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI
B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckasi v noteHuuanbHas sueprus. [IpeBpanienue oqHOro
BHUJa MEXaHUYECKOUN SHEPTUH B IPYrod. 3aKOH COXpPAHEHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Hamepenne KII/| HakIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.

8 KVIACC

TenioBble ABJIEHUS.

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyd. OmbIThl, MOATBEP)KIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUHU.

Monaenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramindeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHME W KalnWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHII.
Buytpennsis sneprus. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPTUH: TEIIoNepeada U COBEpIISHUE
paboTel. Bunel Ternonepenadn: TeMiIONPOBOJHOCTh, KOHBEKIIHS, U3ITyUYeHUE.



KomnuectBo TermuoTel. YenpHas TEIUIOEMKOCTh BeIIECTBA. TemIoOOMEH W TEeIUIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnenpHast Temnora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] JHEPTUU B TEIUIOBBIX MTPOLIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysuu.
HalGnronenue siBeHnit cMauyMBaHus M KalTWJUISIPHBIX SIBICHUI.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WM OXJIaKICHUH.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
HarpeBanue nipu coBepiiieHnn paboThl BHEITHUMU CHJIAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmroneuue xumnenus.
. Habnionenue nocrosiHCTBa TeMIIEpaTyphl MU IJIaBJICHUU.
13. Mozenu TEIUIOBBIX ABATATEIEH.
Jlabopamopnuie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.

CoNoOrwWDE

Tl
N RO

OMBITHI 1O BBIPANTABAHUIO KPUCTAIOB ITOBAPEHHOM COJIM WIIM caxapa.

OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIMPEHHMS ra30B, KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue naBieHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JaBJICHHUS BO3JIyXa OT e€ro oOnéMa u

HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka TruMOTE3bl JHMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3yibTare TeIulonepenadn u

ok wnE

pabOoThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHne KOJMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHEe ¢
HarpeTbIM METANIMYECKUM LIUIHHPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCapeHusl.
12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaeabHON TEMIOTHI IUIABJICHUS JIbJa.
JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHS.
OnexTpusanus Tei. J{Ba posa 3JIeKTpUUECKUX 3apsA10B. BzaumoaeiicTBue 3apsyKeHHbBIX TEI.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
UIEKTPUUECKUX 10JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHHUKA. YJIEIbHOE COINpPOTUBJICHUE BelecTBa. 3akoH Oma Juisl ydacTka IElH.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocrostHHblE MarHuThl. B3auMoaelcTBME NOCTOSIHHBIX MarHWToB. MarHuTtHoOe mMoJIe.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTelh TIOCTOSHHOTO ToKa. lcmosib3oBaHme
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3us conpoTHUBIICHHIA.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBM€ MarHUTHOTO TOJI HA IPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI MO HAOTIOACHUIO STICKTPU3AIUH TNl UHAYKIIUEH U PU CONTPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IO ! IIONIEPEYHOTO CEUCHUS U MaTepHaa.
8. IIpoBepka mpaBuiia CIOXKEHHS HAPSHKEHUH TIPH MTOCIIE0BATEILHOM COSINHEHUH JBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. VccnenmoBanme 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsHKSHHS Ha
HEM.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MarHUTHOTO TIOJNSl TIOCTOSIHHBIX MAarHHTOB MpH WX OOBEIWHEHHH H
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
M3MEHEHUI 3HAYEHUS U HaIlPaBJICHUSI UHIYKIIMOHHOTO TOKA.
9 KJIACC

Mexanu4yeckue siBJICHHS.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
psMOJIMHENHOE ABWKeHHE. CpenHsss U MTHOBEHHAas CKOpPOCTb Teja IPU HEPABHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBukeHne. CBoOogHoe najgeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHMPHOTO TATOTEHHSA. YCKOPEHHE CBOOOTHOIO IaJICHHS.
JBuxenue mianet Bokpyr Cousnna. [lepBas kocmudeckasi ckopocTb. HeBECOMOCTB U eperpy3KH.



PaBHoBecue marepuanbHOMl TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue unmmynbca. VMinynbc cuibl. 3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE nBUKEHUE.
Mexanndeckass paboTa W MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEpPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHunanpHas 3Heprus ckaTor npyxuHsl. Knnernueckas sHeprus. TeopemMa 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HalmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTeld W TPACKTOPHA JIBWKCHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANINX B cHcTeMe 0TcuéTa « Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCHUTENILHO KaOnuHeTa (pU3uKH.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Ilepenavya nmmymnbca Ipy B3aMMOICHCTBHH Tell.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHneHne UMITYJIbCa MIPU HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaneHnune UMITyJIbca MpU a0COTFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MeXaHUYECKOM YHEPTUU TTPH CBOOOJHOM TaJACHHH.

16. CoxpaneHnue MexXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHncrpynpoBaHue TpakTa JUlsl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IapyKa UM TeJIEKKH.

2. OmpegneneHue cpeaHE CKOPOCTU CKOJBKEHHSA Opycka WM JBUKEHHS IIapUKa I10
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYallbHOM CKOPOCTH.

5. TlpoBepka runoresbl: €ciiu MPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 Ha4yalbHON CKOPOCTH
IIYTU OTHOCSITCS KaK psiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
JTABJICHHUS.

7. OmnpeneneHue KodpPUINEHTa TPEHUS CKOJIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Ompenenenue pabOThl CHIBI TPEHHS TMPU PABHOMEPHOM [BMKCHHHU Tella IO

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXXHOI'O OJIOKOB.

11. V3yueHue 3aKk0Ha COXpAHEHUS SHEPTHUHU.
Mexanuyeckue KoJjie0aHus U BOJIHBI.
KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »Heprum Ipu

KOJIeOaTeIbHOM JBHKCHHUU.

3aryxaromue koyiebanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHHMYeCKHE BOJIHBIL
CBolicTBa MEXaHUYECKUX BOJIH. HpOI[OJH)HI)Ie " IOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. MIHppa3Byk u ynbTpasByK.

Jemoncmpayuu.

1. HaGmronenue kosieOGaHUM TEN MO ASUCTBUEM CHUJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. Habnronenue konebaHUi Tpy3a HA HUTH M HA TIPYKHHE.

3. HabmoneHune BBIHYXIEHHBIX KOJeOaHMIA U Pe30HAHCA.

4. PacnpocTpaHeHue IpoJ0IbHBIX U MOTIEPEYHBIX BOIH (Ha MOJIENHN).

5. HabGnroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHII pe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4yacToThl U EpUOAA KOJIEOAHUNH MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI M EPUOJIa KOJICOaHUH MPYKHHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUN MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHMOCTH IepHOJa KoJieOaHWH TIpy3a, MOJBEUIEHHOTO K HHUTH, OT
Macchl rpysa.

6. OmnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IIEpH0/1a KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT MAaccChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue yckopeHUsi CBOOOHOTO Na/ICHUS.

3JICKTp0MaFHI/ITHOC I10JI€ H JICKTPOMArHUTHBIC BOJIHBI.
BHCKTpOMaFHI/ITHOG I10JIC. :‘)J'ICKTpOMaFHI/ITHBIe BoJyiHBL. CBolicTBa SJICKTPOMAarHuTHBIX
BoJiH. [1Ikana QJICKTPOMArduTHBIX BOJIH. Hcnonp3oBaHue QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM

CBA3U.

DyeKTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

1.
2.

CBolicTBa AJICKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBolicTBa CBeTa.

Jlabopamopusvie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

CBeToBbBI€E SIBJICHHUS.
JlygeBas monenb cera. Vctounuku cBeta. [IpsMonmHelHOE pacmpOCTpaHEHHUE CBETA.
3armenust Connana u Jlyasl. Otpakenue cBeta. [Imockoe 3epkano. 3aKOH OTpakeHHsI CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [loHOe BHYTpEeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.



JIunza. Xox nyueit B nmuze. Omnrtuueckass cuctema (oToammapara, MHKPOCKONA U
Tesneckorna. ['na3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel HetoToHa. CrioskeHue CIIeKTPaIbHBIX [[BETOB.
Jucnepcus csera.

Jemoncmpayuu.

[IpssMOonMHENHOE pAacIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil TnH3e.
XoJ JIydel B paccenBarole! JIMH3E.
[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.
. Ilpunuun pelictBus oToamnmnapara, MUKPOCKOIA U TEIECKOTIA.
10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.
12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrija MajaeHusl.
2. H3ydeHue xapakTepUCTHK H300paXEHHS IPEMETa B TTIOCKOM 3epKalle.
3. HccrenoBanmne 3aBUCUMOCTH yIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TMajaeHHus Ha
IPaHULIE «BO3TyX—CTEKIION.
[Tony4yenue n300pakeHUI C MTOMOIIBI0 COOMPAFOIIICH JTUH3HI.
Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEI0T0 CBETa B CIEKTP.
OnpITbl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOMIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBI.
KBaHTOBBIC SIBJICHUS.

Omnwiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otonsl. PaanoaktuBHble mnpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiuy. 3aKOHBI COXPAHEHHUS 3apsA0BOTO M MAacCOBOTO YMCE. DHEPTUs CBS3H
aTOMHBIX sifiep. CBsA3b Macchl v SHeprun. Peakuuu cuHTesa u geneHus saep. IcToOUHUKY SHEPTrUuu
CouHiia 1 38631,

Snepnas sHepretuka. JleiicTBHs paAMOaKTUBHBIX U3TYYCHHUI HA KUBBIE OPTraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Peructpanus nznydeHnus NpupoJHbIX MUHEPAJIOB U MIPOIYKTOB.
Jlabopamopusie pabomot u onvimol.

1. HaOmoieHue CIUTOMIHBIX M JTMHEWYAThIX CIIEKTPOB U3ITyUEHHS.

CoNaOrLdDE
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2. HWccnemoBaHHWe TPEKOB: HM3MEPEHHUE JHEPTHHM YaCTHIBI MO0 TOPMO3HOMY TyTH (TIO

¢dororpadusim).

3. U3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IA0IIINI MOTYIb.

[ToBTOpHUTENHHO-0000IIAIOIIMI MOTYJTh MPEIHA3HAYEH IS CHCTEMAaTHU3aIluy 1 0000IIeHUS
MIPEIMETHOTO COJCPKAHUS M ONBITA JCSITEILHOCTH, TPHOOPETEHHOTO NP M3YYCHHUH BCErO Kypca
(GU3HMKY, a TaKKe Ul TIOJrOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY 10 (U3UKE IS
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipu u3yueHnn JaHHOTO MOTYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI JIEATEITbHOCTH,
Ha OCHOBE KOTOPBIX OOECIEeUUBACTCS JOCTHKEHUE TMPEIMETHBIX U METalpeIMETHBIX
IJIAHUPYEMBIX PE3YJIbTaTOB O0OydeHHs, (POpMUPYeTCs eCTeCTBEHHOHAydyHas TPaMOTHOCTE:
OCBOEHHME HAYYHBIX METOIOB HCCIICIOBAHUS SIBIICHUN IPUPOIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OOBACHATH (PU3UUYECKUE SBIICHUS, IPUMEHSIS TTOJTyYEeHHbIE 3HAHUS, PEIIaTh 3a7a4M, B TOM YHCIIe
KaueCTBEHHBIC U SKCTIEPUMEHTAIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3/elia peaiu3yeTcs 3a CYET TOro,
YTO 00yJaroNecs BBIMOIHSIIOT 3a/1aHMs], B KOTOPBIX UM TIpEJIaracTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBACHATH (PU3UUECKHE SBICHUS
B OKPYKAOIIIEH MPUPOJIC W MOBCETHEBHON KU3HM;

WCIIOJIb30BaTh HAYYHBIE METOJBI MCCIIEOBAHMS (U3UYECKUX SBICHUM, B TOM YHCIE IS
MPOBEPKHU THUMOTE3 U MOTYyIEHUS TEOPETHUESCKIX BHIBOJIOB;

O0OBSCHATH HAYYHBIE OCHOBBI Han0O0JIee BAKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOrO UCMOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMH HAa OCHOBE 3aKOHA
MPEBPALLIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxnmas w3 Tem JaHHOrO MOAYJs BKIIIOYAET OJKCIEPUMEHTANbHOE HCCIeI0BaHNE
o06o06mrarorero xapakrepa. Moysb 3aBepIiaeTcsi IPOBEACHUEM JUATHOCTUYECKON U OIEHOYHOM
paboTHI 32 Kypc OCHOBHOTO O0IIIET0 00pa3oBaHuUs.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3uku Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs HAMpaBJIICHO Ha

JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT cOpMHUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTATHl B YaCTH:

e 1) MaTpHOTHYECKOT0 BOCIIUTAHMS:

® - MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U STUUYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - 0CO3HAHHE BOXKHOCTU MOPATbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCTPHUATHE ICTETUYCCKUX KAYECTB (PU3WUYECKON HayKu: €€ TapMOHHMYHOTO TOCTPOECHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHE HAY4YHOH JII0O03HATENBHOCTH, MHTEPECA K UCCIIEIOBATENLCKOM 1€ TENbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

® - 0CO3HaHHUE IIEHHOCTH 0e30MacHOro o0pas3a JKU3HU B COBPEMEHHOM TE€XHOJIOIHUECKOM MUPE,
BaYKHOCTH TpaBmJl 0€3011aCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA JOPOrax, ¢ AIEKTPUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B IOMAIIIHUX YCIOBUSIX;

e - chOpMHUPOBAHHOCTH HaBbIKA peIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOT'O Ke
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a/1ad (B paMKax ceMbU, 00pazoBaTEIbHOMN
OpraHu3aIim, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAaPaBIEHHOCTH, TPEOYIOIINX
B TOM 4HUCJIE U (PU3NUECKUX 3HAHMUIA,

® - UHTEpPEC K MPAKTHUECKOMY U3YUYECHHUIO MPOdeccHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e - OpHEHTalUs Ha NpUMEHEHHEe (U3MYECKUX 3HAHWM s pelieHus 3agad B 00IacTH
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYIKOB U OLICHKU UX BO3MOJKHBIX ITOCIEACTBUH 151
OKpY’Karollen Cpeibl;

® - 0CO3HaHHE TN00ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IMyTeH UX peIIeHHUs,;

e §8) ajanTanyMu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON U MPUPOAHOM Cpebl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBILIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTHU Ye€pPe3 MPAKTUUECKYIO NEATEIbHOCTB;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (HOPMyTUpOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e - 0co3HaHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UIJAHMPOBAHUE CBOETO Pa3BUTHA B MPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TIOCIIEICTBHH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[I03HABATEIbHBIE YHUBEpPCAJIbHbIE YUe€OHBIE JEHCTBUS, KOMMYHHUKATHUBHBIC

YHHUBEpCaJbHbIE yUeOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE NEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIIUN, OCHOBAHUS IS 0000IICHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISITh TTPHUYUHHO-CIICICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JelaTh BBIBOJABI C HWCIOJB30BAHUEM JCAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO BEIOMPATH CIIOCO0 pemieHus yaeOHOoU (hrU3MIecKoil 3a1auu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIIeHHs, BHIOOp Hambojee MOIXOMANIETO C YYETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIPOBOAUTE IO CAMOCTOATECIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bI/ISI/I‘IeCKI/If/i
OKCIICPUMCECHT, HEOO0JIBbIIIOE HCCICIOBAaHUC (bl/ISI/ILIeCKOFO SIBJICHUS,

OLOCHUBATL HAa INPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOIKHOC JanbHeHIIee Pa3BUTHUC (1)I/ISI/I‘I€CKI/IX IIpoHeCCOB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIIUY WK TaHHBIX C YUETOM MpeUI0KEeHHOM yueOHOM (uznyeckoit 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 337a4l HECJIOXHBIMH CXEMaMH, JuarpaMMmaMu, HWHOU
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE HA PELICHUE 33/1a41 U MOAJIepKaHue 01aroKenaTeIbHOCTH OOIeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABISATh  PE3YJAbTAThl  BBIMOJHEHHOTO  (U3WYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW W HHUBHUIYaTIbHON paboTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHAMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH JEHCTBHS MO €&
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C APYIrHMH YWICHAMH KOMaH/IbI,
OIICHUBATh Ka4eCTBO CBOETO BKJI/1a B OOIIHIA TIPOTYKT IO KPUTEPHSIM, CAMOCTOSITEITHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUsIX, TPEOYIONIHMX Il PEIICHHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaTbHOE,
MIPUHSATHUE PEIICHISI B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTABJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3aJayd WM IUTaHa
UCCIICZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEJOCTHKEHUSI) pe3yIbTaTOB e TEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MPaBO Ha OMMOKY MNpH peuieHUH (GU3NYeCKHX 3aJad WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BAaTh TMOHATHSA: (U3UUYECKUE U XHMUYECKHE SBJICHUSA, HaOIIO/CHHE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsE cwia, Aedopmarus (ymnpyras, IUIAaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQdy3us, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEP/BIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeaaya 1aBjIeHUs TBEPIBIMU TEIaMH,
KUAKOCTAMU U TraszaMu, aTtMocepHOoe [aBJjeHHe, IUIaBaHWE TeJ, NpPEeBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIIEHUE W3YUYECHHBIX (QU3NYECKUX SBIECHUHN B OKPYXKAIOLIEM MHpE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BJIMSHHE aTMOC(PEPHOTO HABJICEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Yys GU3NUECKUE
BENTMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCTD,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(PQUIMEHT TOJIe3HOTO MACWCTBUA MEXaHHU3MOB,
KMHETUYeCcKass M TMOTEHIMaJbHAs SHEpPrusi), MpU ONHMCAHWU MPABWIBHO TPAaKTOBATh
(bu3HYeCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3BIBAIOIINE IAaHHYIO (DU3MYECKYI0 BEIUYHHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKu H3y4EeHHBIX 3aBUCHMOCTEH (PU3MUECKHX
BEJIUYMH;

® XapaKTepU30BaTh CBOWCTBA Tell, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCTIOJb3Ys IPaBHIIa
CJIOKEHHUS CWII (BAOJIb OJHOU MpsMOi), 3akoH I'yka, 3akoH [lackas, 3akoH Apxumesa,
MpaBUJIO paBHOBECHS phiyara (0OJ0Ka), «30JI0TO€ TMPABUIIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW ZHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

® 00BSICHATH GU3UUYECKHUE SIBJICHUS, IPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  NPAaKTUKOOPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  HPUYHUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOMcCTBa (U3MUECKUX SABICHUH, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3adauu B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3bIBaroOIKeE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4y 3alUChIBATh
KpaTKoe yCJOBME, MOJCTaBIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI U TNPOBOAUTH
pacu€rbl, HAaXOAWTh CIPABOYHBIE JAHHBIE, HEOOXOIMMBbIC [UIl pELIeHHUs 3ajad,
OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOHN (PU3MUECKON BEIINUMHBL,



pacro3HaBaTh MpoOIEeMbl, KOTOPHIE MOKHO PEIIUTH ITPU MOMOIIH (PU3UUIECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAHUS BBIJICNIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH IOJIYYEHHBIH pE3yibTaT, HaXOIUTh OMIMOKH B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI 10 €TI0 PE3yJbTaTaMm;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIMCHIBATh X0/ OTBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOJIUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIONIAJH
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUW TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MUECKHUX BETMYHMH B BUJIE TPEATI0KEHHBIX TaOIHIl ¥ TpaUKOB, J1e1aTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEA0BAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJKMBAIOLIAsl CHJIa, JICWCTBYIOIAasgd Ha MOTPYKEHHOE B IKUIAKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnroAaTh TMpaBuja TEXHUKHM O€30MacHOCTH mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpAaHEHMs 3JI0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEJCHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IUYHBIX UCTOYHUKOB BBIICTATH HH(OPMAIINIO, KOTOPAS SBISETCS MPOTUBOPECUMBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCII0JIb30BaTh MPH BBITIOJIHEHUU YYEOHBIX 33JJaHUI HAYYHO-MIOMYJISIPHYIO JINTEPATYPY
(hU3HUECKOTO COAepKaHMS, CIPABOYHBIC MAaTEPUAIILI, PECYPCHI ceTH MHTepHET, BiIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, TMpeoOpa3oBaHus WHPOPMAIUU U3 OJHOUN
3HAKOBOM CHUCTEMBI B APYTYIO;

co3/7aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NISCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKue COOOIIEHHS O Pe3yIbTaTax MPOCKTOB WM YIeOHBIX MCCIICIOBAHUMN, TPH ITOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIH TOHATUHHBIA ammapaT Kypca (HU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TpyIIe B COOTBETCTBHH C MIOCTABJICHHBIMU 3a/1a4aMU, CJIEUTH 32 BHITIOJIHEHUEM TJIaHA
JNEHUCTBUM, aJleKBATHO OIICHMBATh COOCTBEHHBIM BKJIAQJ B JIEATEIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOITUX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JIBIKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIleCTBA, KPUCTAJUIMYECKUE U aMOp(QHbIE Tela,
HACHIIIICHHBIA W HEHACBIIICHHBIN MMap, BIAXKHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPCHHSIS
SHEprus, TeIJIOBOW JBUTATENb, dJIEMEHTAPHBIM 3JEKTPUUYECKUI 3apsijl, NEKTPUIECKOe
110JI€, MPOBOIHUKU U JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasznuyath SBJICHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIUIOBOE
paBHOBeCHE, CMayMBaHHME, KamWwUIApHbIE SBJICHUS, UCHAapeHue, KOHJCHCaIus,
IJIaBJICHUE, KpucTaym3amuss  (OTBEpJeBaHUE), KUIIEHUE, Teronepeaya
(TermnonpoBOIHOCTh, KOHBEKIUS, W3JIyd€HHUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOIO IOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKIHS) 10 ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYCHHBIX (U3NYECKUX SBJICHUI B OKPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue sBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaMWUISIpHbIE SIBIICHUS B TPUPOJE, KPUCTAJUIBI B mpupone, uznydenue CouHIia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IMeKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, apeid MmoirocoB, poib MAarHUTHOTO OIS TSl )KU3HU Ha 3emiie, OJIspHOe
CUSHUE, TpPU O3TOM IMEPEeBOJIUTh MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKHUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3UYECKHUE SBICHUS, UCTIONB3Ys QU3HUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJIeIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJEIbHass TEIUIOTAa IUIABJIEHUS, YyAENbHas TeIoTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIIA)KHOCTh BO3/1yXa, 3JEKTPUUYECKUN
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAIlPSHKEHUE, COMPOTUBIIEHNE MPOBOJHUKA, YACIBHOE
COTPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), IPH ONMMCAHUU
MPaBUWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIB3YEMbIX BEIMUMH, 0003HAUCHUS U



eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIONINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MUYECKHE SBICHUS M TIPOLECCHI, HCIIOJIb3Ys
OCHOBHBIE TI0JIOKEHHUS MOJIEKYISPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
MPUHIIMI CYNIEPIO3ULIH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa a51s yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
9TOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIMCHIBATh €r0 MaTeMaTHUYECKOe
BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTYallMi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH IPUUNHHOCIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ ONMOpoi Ha 1—2 M3ydyeHHBIX
CBOMCTBa PU3NYECKUX SABJICHUH, PU3MUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3agaud B 2-3 JEMCTBHS, MCHOJIb3yd 3aKOHbI U (DOPMYIIBI,
CBS3BIBAOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 33a4y 3all1ChIBaTh
KpaTKO€ YCIIOBHE, BBISBIIATH HEJAOCTAaTOK JaHHBIX JJIS PELIEHUs 3ajaud, BHIOMpATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JUIs €€ PEeLIeHUs], TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIy4€HHOE 3HaUeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPH NOMOIIH (GU3UYECKUX METOJIOB,
WCIIOJIb3YSl ONHMCAHHUE HCCIENOBaHUS, BBIJACIATh IPOBEPSIEMOE MPEAINOJIOKEHUE,
OIICHUBATh MPABUJILHOCTH MOPSI/IKA IPOBEICHUS UCCIIEIOBAHMS, IENIaTh BBIBOIBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
Tesl (KalWUISIPHBbIE SBJICHUS, 3aBUCUMOCTb JAaBJIEHHUS BO3[dyXa OT €ro oObéMa,
TeMIIepaTypbl, CKOPOCTH IIPOLIECCAa OCTHIBAHMSI ¥ HArpeBaHUs MPH U3JIy4EHUHU OT LIBETa
U3IyYaome (Ioryiomarone) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIepaTypbl KHUJAKOCTH M IUIOIAAM €€ MOBEPXHOCTH, JIEKTpHU3alMd Tel H
B3aMMO/ICHCTBUE SJIEKTPUYECKUX 3aps]I0B, B3aUMOJEHCTBUE IOCTOSHHBIX MarHuTOB,
BU3YaJIM3al1sl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JE€MCTBUS MarHUTHOT'O MOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUraTels
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpOBEpsEMble IMPEAINIOJIOKEHHUs, CcoOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOI'O 000pylOBaHMs, OIMCHIBaTh XOJA OIBITa U
(GbopMynHupOBaTh BBIBOABI;

BBITNIOJIHATE NPsAMbIE U3MEPEHHsI TeMIepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(Gu3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaTbl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHBIIEHHS MPOBOJHHMKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOT0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA IMPOBOJIHUKE,
HCCIIeIOBaHUE TOCIIEA0BATENFHOIO U NapalljieIbHOTO COEIUHEHHUH MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUpaTh YCTAHOBKY M BBINOJHATH M3MEpPEHHs, CIeays
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PEe3yiIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabauIl U TpaduKoB, 1€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTH KOCBEHHBIE HM3MEpPEeHMs (U3UUYECKUX BENUYMH (yIelbHas TeIIoEMKOCTb
BEIIECTBA, COMPOTHUBIICHHE MTPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):



IUTAHUPOBAaTh HM3MEPEHUs, COOHMpaTh OJKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEIIMYHMHBL,

coOmoaTh TMpaBWJia TEXHUKH 0€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
obopynoBaHueM;

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB C OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TMapoBas TypOWMHA, aMIepMeTp, BOJIBTMETP, CUYETYMK DIICKTPHUYECKOU
SHEPTHUH, OIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSIHHOTO TOKA), WCIIOJIb3ySd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
Heo0XxoIuMble (PrU3HUECKEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPONCTBA M W3MEPHUTENBHBIE TPUOOPHI O
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUAKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMET,
TUTPOMETp, JBUraTeNlb BHYTPEHHET'O CTOpPAHMs, JEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI DIIEKTPUYECKHUX IIETeH C MOCIIeNIOBATENbHBIM U TapaUIeIbHBIM COSTMHEHHEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;
MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCTIONb30BAaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIeUYeHUS
0e30MacHOCTH TpHU OOpalieHuH ¢ NpuOopaMU M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYILECTBIIATh MOMCK HHPOPMALUU (pU3HUECKOTO coiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM U NMyTEéM CpaBHEHMs JOINOJIHUTEIbHBIX MCTOYHUKOB BBIIENIATH
UH(pOpMaIHIO, KOTOPas SABJISIETCS IPOTUBOPEYUBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJb30BaTh IIPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYpy
(bU3NYECKOro colepKaHMsl, ClIpaBOYHbIE MaTepUallbl, pecypchl ceTd IHTepHeT, BajeTh
npuéMaMi KOHCHEKTHPOBAHMSA TEKCTa, IpeoOpa3oBaHus HHPOpPMALUU M3 OJHOH
3HAKOBOM CHUCTEMBI B JPYI'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mIas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTABIATh  PE3yJabTaThl MPOEKTHONM MM  HUCCIEN0BAaTEIbCKON
JeATeNbHOCTH, MIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YyYEHHbIM NOHATHHHBIN ammapar
Kypca (pHU3UKH, COIPOBOXK/IATh BHICTYINICHHE [TPE3EHTALIUCH;

IIPU BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUM (PU3MYECKUX MPOLECCOB
pacripeniesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJIEHCTBUE, TPOSBIISISi TOTOBHOCTD pa3pelarh KOH(INKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHHUI:

HCIIOJIb30BAaTh IIOHATHS: CHUCTEMAa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JBIXKEHUS, Nepopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IIEpPErpY3KH, LIEHTP
TSDKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHMYeCKHue KoyebaHWs ¢  BOJHBL, 3BYK, MH(Qpa3ByK H  yJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIA 3JEKTPOMATrHUTHBIX BOJH, CBET, OJU30PYKOCTh U



JaTbHO30PKOCTh, CHEKTPhl HCIYCKaHWs M TOTJIOmEHHs, anbda, Oera- M Tramma-
U3JIy4eHUsl, U30TOIBL, SIIEpPHAsl SHEPreTHKA;

pa3nuyarh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHUE, CBOOOAHOE TaJICHUE TEJ, PABHOMEPHOE
JIBUKEHHE [0 OKPYXHOCTH, B3aUMOJCHCTBHE TeJ, PEaKTUBHOE JBW)KECHHUE,
KosiebaTenbHOe JIBM)KEHHE (3aTyxXalollue W BBIHYXACHHBIC KOJICOAaHWs), PE30HaHC,
BOJIHOBOE JBM)KEHHME, OTPAXEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHUE,
OTpa)XCHUE U MPEJIIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE
0eoro cBeTa B CIEKTP M CIOXKEHHE CHEKTPaJbHBIX LIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAs PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHENYATOI O CIIEKTPa U3JIy4€HUs) 110
OTIMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE
(uznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJIEHUN B OKpYy)KaroleM MHpe (B
TOM uucie (U3UYECKUE SIBICHHUS B MPHUPOJE: MPWIUBBI U OTJWBHI, TBUKECHUE TIAHET
ConHeYHOM CHUCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMYECKHEe BOJIHBI, I[yHaMH, 07XO, LIBETa Tell,
ONTUYECKUE  SBJIEHUS B  MpUpOAE, OHOJOTMYEecKoe  JIeHCTBUE  BUAMMOIO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJIMOAKTHUBHBIN
(hoH, KOCMHYECKHE Jy4H, pPaJUOAKTUBHOE U3IyYEHHE NPUPOJHBIX MUHEPAJIOB,
NecTBHE palMOaKTUBHBIX M3JIyY€HUN Ha OpraHU3M 4esjoBeKa), IPU 3TOM MEePEBOINUTH
MPAKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTIHCHIBATh U3yYCHHbBIE CBOMCTBA TeNl U (PU3MUYECKUE SIBICHUS, UCTIONb3Yys HU3NUECKUE
BEJTMYMHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaBHOMEPHOM JBM)KCHHH,
YCKOPEHHE, MEPEMEIIECHNE, ITyTh, YIJI0Bas CKOPOCTb, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tella, UMITYJbC Tella, UMITYIbC
CHWJIBI, MeXaHN4ecKas paboTa U MOIIHOCTb, MOTEHLUATIbHAS HEPIUsl Teja, MMOJAHIATOTO
HaJl IOBEPXHOCTBIO 3€MJIU, IOTEHIMAIbHAS SHEPIHs CKATON MPYKUHBI, KHHETUYECKAs
SHEprus, MoJHasi MEXaHUYeCcKasi SHeprus, ePUOJI U YaCTOTa KoJieOaHH, AJTMHA BOJIHBL,
IPOMKOCTH 3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIIOMIICHUS CPEJIb),
IIpU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICH MCHOJIb3YEMbIX BEIHYUH,
0003HaYeHHs] M €AUHUILIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOLIUE
JTAHHYIO PU3NYECKYIO BETUUHUHY C IPYTUMH BETUYMHAMU, CTPOUTH IPaPUKU U3YIEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBJICHUS U MPOLECCHI, UCTOIb3YsS 3aKOH
COXpPaHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa,
3aKOHbl OTpaXKEHUsT WU MPEJOMIICHHUS] CBETa, 3aKOHBbl COXPAaHEHMs 3apsA/IOBOTO U
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMChIBATh €M0 MATEMAaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (pr3HMYecKHe MpOLEecChl W CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallUii  MPaKkTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIBIATH  NPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PHU3UYECKUX SBIECHUHM, (UINYECKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEH;



pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI ), UCIIONb3Ys
3aKOHBI U (OpMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIOBHS 3a/layd 3alMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOMINE WU
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC ISl PEIICHHUS,
MPOBOJUTH Pacuy€Thl W OICHUBATH PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHEL;

pacro3HaBaTh Mpo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPU MTOMOIIH (PU3NIECKUX METOJIOB,
WCTIOJNB3Yysl OIMHCAHHE WCCIENIOBAHMS, BBIIEIATh IPOBEPSIEMOE TPEINOI0KEHHUE,
OIICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAaHUS, NeNaTh BBIBOJIBI,
WHTEPIPETUPOBATE PE3YJIbTATHI HAOIIOICHUH U OTBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Tel (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUS SHEPTHH, 3aBUCHMOCTD
Mepro/Jia KoJIeOaHUH MPYKUHHOTO MAsITHAKA OT MAcChl TPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/bI MAJIbIX KOJIEOaHH, MPSIMOJIMHEHHOE pacIipoCTpaHeHNe
CBETa, pa3jioKeHne Oeoro CBeTa B CIEKTpP, U3yUeHUE CBOWCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaAMeTa B coOuparomieil JmH3e, HaOIIoIeHne
CIUIOIIHBIX ¥ JIMHEHYATBhIX CIIEKTPOB H3IIYYEHHsI): CaMOCTOSTEIbHO CcOOUpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyIOBaHHWS, OMUCHIBATH XOJI OMBITA W €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHL;

MPOBOJIUTh TIPH HEOOXOJMMOCTH CEpPHIO MPSIMBIX H3MEPEHHHA, OTpEAeysisl CpeaHee
3HauUeHUE H3MepsieMol BeIMuMHBl ((OKYyCHOE pacCTOsIHHME COOMparoueil JUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MIPOBOJUTH MCCIEI0BAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4yabHOM CKOPOCTH, Meproia KojJebaHni MaTeMaTHUYeCKOr0 MasiTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHMsI CBETa OT yIJia MaJeHUs U yriia IpeJoMIICHUs OT
yria majieHus): IUIaHUPOBATh MCCIEI0OBAaHUE, CAMOCTOSITENIbHO cOOUpaTh YCTaHOBKY,
(ukcupoBaTh pe3yibTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs: (PU3MUECKUX BENMYUH (CpeaHsisi CKOpPOCTh U
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBbKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKAs CuiIa coOuparomei JHUH3bL, PAJAUOAKTUBHBIN (OH): IIAHUPOBATH
M3MepeHusi, COOMpPaTh SKCIEPUMEHTAIBHYI0O YCTAHOBKY M BBIMOJHATH H3MEPEHUS,
clenys IpeIOKEHHOM HHCTPYKIIMU, BEIUMCIISITH 3HAUCHUE BETMUMHBI U aHATU3UPOBATh
MOJIy4Y€HHBIE PE3YIbTAThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIl;

coOnrofaTh TMpaBuUia TEXHUKHM 0e30mMacHOCTH mpu paboTe ¢ 1abopaTOpHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKH M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
MJIaHeTapHas MOJIENIb aTOMa, HYKJIIOHHAs! MOJIENIb aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKESHHUS,
pPacCTOSIHUS U YCKOPEHMs, paKeTa, 3X0JO0T, OUYKH, IEPUCKOII, poToanmapaT, ONTHIECKHIE



CBETOBO/JIbl, CIIEKTPOCKOMN, J03MMETp, KaMmepa BuiabcoHa), HCIIOJIB3YysS 3HaAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUNA U HEOOXOIMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YUEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH pEIIeHUH y4eOHO-
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI Uil MOCTPOCHUS M300paKEHHUH B TIOCKOM
3epKaJie ¥ coOMparomieit TuH3e;

NPUBOANTH TIPUMEPHl (HAXOAWTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCIO0JIb30BaHUS (PU3MUYECKUX 3HAHUM B IIOBCEAHEBHOM JKU3HM sl OOecreyeHus
0€30MaCHOCTH TpPH OOpalIeHuH C NPUOOpPaMU W TEXHHUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 3J0pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIIAITh MOUCK HHpopManuu Qusndeckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIMpYsl MOMCKOBBIA 3ampoc, HAXOAUTh IYTU ONPEIeSICHUs
JOCTOBEPHOCTH IMOJIyYeHHOM UH(POpMalMd Ha OCHOBE HUMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

HCII0JIb30BATh MPH BBITIOJIHEHUU YY€OHBIX 33aJaHUIl HAYYHO-MOMYJISPHYIO JINTEPATYpy
(bu3nUecKoro coAepKaHusl, CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, BIajeTh
npuéMaMu KOHCIIEKTHpPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMAIMU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COAEpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM WIIM MCCIIEN0BATEIbCKON NEATEIBHOCTH, TP 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COINIPOBOKJATh BBICTYIUICHHE Ipe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
11 DIBIKA - HAVKa O oxe ) bubmmoreka [{OK
. W3HUKa - H npu
K PHpO https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
53 Ar 5 bubmuoreka [JOK
. €raTHbIC COCTOSTHUS BEIIECTBA
P B https://m.edsoo0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nomorexa L10

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

3.2 Huepuus, Macca, INIOTHOCTE 4 bubmmorexa [IOK
' P, > https://m.edso0.ru/7f416194
bu6mmorexa [{OK
. .B 14
33 Cuna. Buet cur https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJ, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHuss TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMHU, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOC(hEPHOE JIaBJIEHHUE 6 https://m.edsoo0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bu6mmoreka [IOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHoCTS 3 https://m.edso0.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubmmorexa [TOK
' P https://m.edso0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [TOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUs
bu6mmoreka [IOK
11 C i 7
TPOCHIE 1 CBOHCTRA Beflectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 7 1 bubmuorexa [JOK
' TeJa U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 h tI/tIpJSI:I;I/(r)T:.eeI:jas;E).ru 75418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHIYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 4 145

I[TPOTPAMME



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 KJIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusl U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3pea 4.

CBeTOBBIC ABJICHUSA



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [{OK
4, P 2
3 a3JI0)KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTe/ 1bHO0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJieKTpoHHbIE U POBLIE
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnyeckue BeJIMYUHEBI U UX
W3MEpCHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Yy4YaloT
npupony. EcrecTBeHHOHay4YHBIN
MeToa no3Hanus. Onucanue
(bu3MYECKUX SBJICHUN C TTOMOIIIBIO
MoIenen

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

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeM
6oJblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMBITHI,

bu6mmoreka [{OK

! AOKASLIBRIONIHE /IMCKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITH 1O
9 HaOJIIOACHHIO TEIIJIOBOTO
pacIIUpEeHHS Ta30B»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M UX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSTHUHN BOBI
MexaHn4decKkoe ABMKCHHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC Bubnuorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
13 Cxkopoctb. EquHUITBI CKOPOCTH Bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU JABUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH HHEPITUH.
15 B3anmopeiicTBue Ten Kak mpuyruHa bu6mmoreka [JOK

HU3MCHCHUS CKOPOCTU NBUKCHU
TCII

https://m.edsoo.ru/ff0a0c10



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

IInotHOCTHE Bemiectsa. Pacuer

16 Macchl 1 00beMa Teja 1o ero bubmiorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
Jlaboparopuas paboTa
17 «OrnpeneneHune mIOTHOCTU
TBEPIOTO TEIA»
18 Pemenue 3amau mo reme bubmmoreka [{OK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoaeicTug Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «M3ydeHue
20 3aBUCHMOCTH PACTSKCHHS
(nedpopmanun) Mpy>KUHBI OT
MPUJIOKEHHON CHUJIBI»
21 SBnenne Tarorenus. Cuia
TSOKECTH
CBsI3b MEXKIY CHIION TSHKECTH U
22 Maccoi Ten?.,Bec tena. Pemenue Bubmmorexa LIOK
p \ https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsbKecTH
WJIa TSOKECTH Ha 150.4
23 1(1:naHeTax. (I)H3qul::rl)<}l;re Bubmuorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TIJIAHET
24 N3mepenue cun. lunamometp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
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

26

CnoxeHue IByX CHIL,
HaIIPaBJICHHBIX 10 OJTHON IIPSMOM.
PaBHOelicTBYIOIIAs CHIT

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cri"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bubmmorekxa [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabota «3yuenue
3aBHUCHUMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIIHXCS
ITOBEPXHOCTEN»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3aga4u Ha omnpenecHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenue 3agay mo remam: «Bec
tenay, «I paduueckoe
n3o0pakeHue crn, «CHIb,
«PaBHOACHCTBYIOIIAS CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTposnpHast paboTa o Temam:
«MexaHU4ecKoe TBUKCHUEY,
«Macca, TIIOTHOCTBY, «Bec Tenay,
«I"'paduyeckoe n3ooOpakeHue
cry, «Cuis»y

33

Hasnenue. CriocoObl yMEHbIIEHUS
U YBEJIMYEHHUS aBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

34 JaBJICHUS raza oT 00bEMa bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenmaya maBieHHUS TBEPABIMU
35 TGJII;NI[[I/I )KEZIKOCT?[MI/I 5 II?;ISaMI/I. bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHUE B JKUJKOCTH U rase,
36 faILIzBaHHoe neﬁ():ITBI/IeM CUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3agau 1o Teme
37 «/laBrenue l: JKUJKOCTH U rase. bubamorexa LOK
https://m.edsoo.ru/ff0a2826
3axon [lackamsy»
bu6moreka [IOK
38 Coobmaompecs cocyxt https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoit
JKHJIKOCTHBIN HAcoC
Atmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3 HOU
41 O}G;I(J)lnoqxn 3emunn. 3£3YP$HMOCTL Bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO AABJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
42 Bec Bo3nyxa. AtmMocdepHoe bubnunoreka [JOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune arMmocdepHOro bubnuoreka [IOK

nasnenust. OnsIT Toppuuenau

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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

3aBHCUMOCTH aTMOC(EPHOTO

44 JIABJICHUS OT BBICOTHI HaJl YDPOBHEM bubmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomertp-anepouna. AtmochepHoe bubnuorexa [JOK
45
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau no reme
"AtmocdepHoe naBneHue"
efCTBHE KUJKOCTHU U Ta3a Ha
47 fOFPY)KGHHoeHB HUX TEJIO. Brbmiorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnast pabota
48 «OmnpeneneHre BHITATKABAOIICH bu6moreka [IOK
CHJIBI, ICHCTBYIOIIEH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca
49 TeJa B BI([)IIG oT 00BEMa bubmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
50 [InaBanue Ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KonctpynupoBanue apeomerpa
51 WJIM KOHCTPYUPOBAHUE JIOJKU U
oIpeeseHue eé
rpy3onoaséMHoCTH"
50 Pemienue 3amad mo Temam: bu6mmoreka [JOK

«InaBanue cynos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosgyxomnaBanuey, «/laBienue
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexanndeckas paborta

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

MoutHocts. EquHUIBI MOIITHOCTH

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o jecTHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTponbHas pabota o teme
«/laBneHue TBEpABIX TEN,
SKUIKOCTEN U Ta30By /
Bcepoccuiickas npoBepoyHast
pabota

58

PeseprubIit ypok. Pabora ¢
TekcTaMu 1o Teme «JlaBnenue
TBEPABIX TEJ, KUAKOCTEH U ra30B»
/ Beepoccuiickas mpoBepoyHast
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbiuaru B TeXHHKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycnoBHii
paBHOBECHS pblUara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y ciI0BUSI
paBHOBECHS pblUara»

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



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Kosdduuuent noseznoro
JIEUCTBUSI MEXaHU3Ma.
Jlaboparopuas paboTa
«M3mepenue KIIJI HaknoHHON
IIJIOCKOCTH»

0.5

62

Pemenune 3amag o reme "Pabora,
MomHocTh, KIT/["

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

63

Mexanundeckast SHEpTHsl.
Kunerndeckas u moTeHuuanbHas
SHEPrUs

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTHH

bu6moreka [IOK
https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCepuMEeHTAIbHOE
ompeeseHue N3MCHEHUS
KWHETHUYECKOM 1 MOTCHIINAIbHOMN
SHEPTHH MPHU CKATHIBAaHUH TEJIa TI0
HaKJIOHHOM IIOCKOCTH"

66

KonTtponpHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

67

Peseprubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndecKkoe
nBmxenue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHriit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MoiuHoCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

':;_)H Tema ypoxka Beero Kontposbubie | IlpakTuueckue fl[:;:el{l/lﬂ o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKO M bubnuoreka [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
9 Macca u pazMep aTOMOB U 1
MOJIEKYJT
Mogenn TBEPIOTO, KUIKOTO U
3 ra3(2)106pa3HoI:(1) cocms{im?l 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdubie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIMpeHHe U CKaTHe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIEPATYPBI CO CKOPOCTHIO 1
TEIUIOBOTO JBHKEHUS YaCTHUIIL



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

9 Buyrpennss sneprus. Crioco0bl bubnuorexa [JOK
M3MEHEHUS BHYTPEHHEH 3HEPTHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [{OK
10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHUecKoe UCIIOJIb30BAHUE
11 Tel'II)J'IOBI)IX CBOMCTB BENIECTB U bubmmorexa [JOK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJIX
sHeprocOepexxeHus"
12 KonnuecTBo TemnoTsl. Y aenbHas bu6moreka [IOK
TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | s
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota
14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TIPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsideit BObI"
Pacuer konuyecTBa TEIIIOTHI,
15 HEOOXOMMOTO JJIsI HarpeBaHus
TeJa ¥ BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora
16 "Onpgz[enlejHHe I;InenLHoﬁ bubmorexa [JOK
\ https://m.edsoo.ru/ff0a6bb0
TETIOEMKOCTHU BEIIECTBA
17 DHeprus TOIINBA. Y IeJdbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

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

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHON TeIIOThI
IUIaBJIEHUA JIpaa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne

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

21

Kunienne. Y genbHas teriora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCHMOCTbD TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

bu6mmoreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenne 3a1a4 Ha onpenecHuE
BJI&KHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEIN U 3aIIATA
OKpYXarolen cpebl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUus SHCPIUn B
TCIUIOBBIX ITPpOLECcax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeruioBbie
sBieHus. VI3MeHeHue arperaTHbix
COCTOsIHUI BelecTBa"

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

28

KonTtposnsHas paboTa o teme
"TermoBsle sBinenus. U3menenue
arperaTHbIX COCTOSTHUH BeriecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPSI0B

30

Ypok-uccienoBanue
"OnexTpu3zanus TeI UHIYKIHUEH 1
IIpY CONPUKOCHOBEHUN"

31

B3anmoelictBre 3apsKeHHBIX
ten. 3akoH Kynmona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3JIeKTPUYECKOTo
nosist. [IpuHImn cynepno3unuu
AIEKTPUYECKUX MOJIEH

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

33

Hocutenu snexrpuueckux
3apsa0B. DJIEMEHTAPHBIN 3apsi.
Crpoenue atoma

34

HpOBOI[HI/IKI/I U JUDJICKTPHUKMU.
3aKkoH COXpPaHCHUA
QJICKTPHUYCCKOI'O 3apsaa

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

35

Pemenne 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apiaa0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUYECKUH TOK, YCIOBUS €r0

36 cymiecTBoBaHus. MICTOUHUKN bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AMEKTPUIECKOTO TOKA
37 JleficTBUSI DTIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AEKTPUIECKOTO TTOJISI Ha 1
MIPOBOTHUKY U JUDJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METaJIAX, bubnuoreka [JOK
YKUJIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas LEb U €€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHnas pabora
41 "Usmepenue u peI;ynHII))OBaEHe 0.5 Bubnuorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIIEKTPUYECKOE HANIPSKEHHUE.
Boastmerp. JlaboparopHas padoTa bubmuorexa [JOK
42 0.5
"3MepeHue u perympoBaHue https://m.edsoo.ru/ff0a9el4
HanpspKeHus"
ConpoTuBieHHe MPOBOJHHKA.
43 YACELHOS COHpOTﬁBJ‘IeIfI/IC bubmorexa [JOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
m COTIPOTHBIICHUS TPOBOAHHUKA OT 1 bubnuoreka [JOK

€ro JJIMHBI, TUIOIIAI1
MIONIEPEYHOTO CEYECHUSI U
Marepuana"

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma s bubmmorexa LIOK
P ’ s https://m.edsoo.ru/ff0aad4a
y4acTKa e
Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UYIIETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT COMPOTHBIICHHSI https://m.edsoo.ru/ff0aa04e
pEe3UCTOpA U HANPSHKSHUS HA
pesucrope"
TlocnenoBaTenpHOE U
47 MapauieTbHOE COCTUHCHUSI
MTPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
MpaBuia CIOKEHUS HaIPSKEHUIN bubmuorexa [JOK
48
[IPH [IOCTICIOBATEIHHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH ABYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
npaBuJia JJisl CUJIbl TOKa IPU bubnuoreka [JOK
49
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEeHHE
50 3aKOHA OMaﬂ s a3JII)I/Iqur0 bubmmorexa LIOK
S https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MPOBOIHUKOB
PaboTa u MomHOCTh
51 3JIEKT I/IquKI:)lro TOKa. 3aKOH bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
JlaGopaTopHast pabota
" PaTOpHAZ P bubnuorexa [IOK
52 Omnpenenenue paboThl U

MOIIHOCTH SJICKTPUYICCKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DNEKTPUYECKUE LIETIH U
MOTPEOUTENN IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bu6mmoreka [{OK
https://m.edso0.ru/ff0ab660

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/EHCTBUE

55

VYpok-uccnenosanue "M3yuenue
OJIEN TIOCTOSTHHBIX MArHuTOB"

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

56

MaruutHoe nojie. MarautHoe
noJie 3eMJIM U €r0 3HaUE€HUE I
JKU3HU Ha 3eMiie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

57

[ToaroToBka Kk KOHTPOJIBHOU
paboTte 1o Teme "DneKTpuuecKue
3apsbl. 3apsHKEHHBIEC Tela U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponsHas padoTa o Teme
"DnexkTpuyuecKue 3apspl.
3apsiKeHHbBIE Tella U UX
B3auMoaeiicTBud. IlocTosTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickasi mpoBepodHas
pabota

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

59

PesepsHriit ypok. Pabora ¢
TekcTamu 1o TeMe "llocTosiHHbBIN
ANIeKTpUUYECKHid TOK" /
Bcepoccuiickas npoBepoyHas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



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
https://m.edsoo.ru/ff0acdc6

60

OmnsiT Dpcrena. MarautHoe noJie
NIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH1 C TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mlcionp30Banue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KoHcTpyupoBanue u
n3ydeHue paboThl
aneKkTpoaBurarens"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajesi. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

64

DnekrporeHeparop. CrocoOsr
MOJIy4EHUS IIEKTPUUECKOH
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruu

65

[ToaroToBka K KOHTPOJIBHOU
pabote no Teme "DneKTpUUecKue
Y MarHUTHBIE SIBJICHUS"

66

KonTtponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14



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

PezepHblii ypok. Pabora c

67 TekcTaMu 110 Teme "TernoBbie 1 brbmorexa HOK
| https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PesepBHbiit ypok. Pabora ¢
68 TEKCTaMHM 110 Teme "MaruuTHbIe 1
saBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Mexannueckoe OBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcyera.
OTHOCI/ITGJ'II)HOCTB MEXAaHNUYCCKOTO
ABUXKCHUSA

bubnuorexa [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpPHOE NTpsAMONIMHEHOE
JIBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE npsIMOTUHENHOE
nsrkeHue. CpeaHsst © MTHOBEHHAs
CKOPOCTh

[Ipsimonuuelinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTh MPAMOJMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHUs Tena
IIPH PaBHOYCKOPEHHOM JBMKEHUU
110 HAKJIOHHOM IJIOCKOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adb18

CBobOoanoe nmagenue teir. OnbITH
T"amunes



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

PaBHOMEpHOE IBUXKEHHUE 110
okpyxHoctu. Ilepron u gacrora

bubmuoreka [JOK

o oOpamienus. JInneiHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LenTpocTpeMHUTENIbHOE YCKOPEHUE
11 [lepsrlii 3akon HetoToHa. Bektop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HerloToHa. bubnuorexa [JOK
12 .
PaBHOzelicTBYOMIAsK cHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [JOK
Cynepno3umus Cu https://m.edsoo.ru/ff0ae982
14 Pemrenne 3agau Ha npuMeHeHue bubnuoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cnra ynpyroctit. 3axott I'yia https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agayq mo teme «Cuia
YOPYTOCTH
JlaGopaTtopHas pabota
17 «OnpzzlenI;HHe I;I(CCTKOCTI/I bubmorexa [JOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cura Tpess bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa BuGmiorexa 1IOK
20 "Onpeznenenue ko3dduimenta

TPEHUs CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8bhe



https://m.edsoo.ru/ff0ae176
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

21

Pemenue 3agau no teme "3aKoHbI
Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHue cBOOOHOTO TaICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepenmus "JIBmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
uentpa (ConHeyHas cucremMa).
lamakTukn"

24

Pemenne 3amau no teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocMHUecKasi CKOPOCTb.
HeBecomocTth u meperpy3ku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCHE MaTepuaIbHON TOUKH.

AOGCOIOTHO TBEPIOE TEIIO.
PaBHoBecue TBEpIOTO TENA C
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepualibHON TOUKH.

AOGCOIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEp0OTO TENA C
3aKpEIIEHHON OChIO BpaIllCHUS.
MowmenT cuibl. LlenTp TsxecTn

28

Pemenne 3amau no teme "MoMeEHT
cuibl. LleHTp TspKecTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

IToaroroBka Kk KOHTPOJIBHON

29 pabote no Teme "MexaHu4ecKoe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
nBrokenue. Bzaumonetictsue ten'”
KoHnTponsHas pabora 1o Teme
30 "MeszH%CK:e JIBUKCHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsce Tena. IMImynbc CHIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aHMOJICHCTBHE

32 Pemenne 3agau mo teme "3akoH bu6moreka [IOK
COXpaHEHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeaktuBHOE
JIB>KEHUE B IPUPOJIE U TEXHUKE"

34 Mexanudeckas padboTta u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota
«OrnpeneneHue padoThl CUIIbI

36 TPEHUS MTPU PaBHOMEPHOM
JIBUKEHHUH TeJa 110
TOPU30HTAIBHOM MMOBEPXHOCTH

37 CBs13b SHEpruu 1 paboTHI.

[ToTennmanpHas sHEpPTUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK

KUHETUYECKOM SHEPIrun

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHUKE
JlaboparopHas pabota «/3yueHune bubnuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTHUI» https://m.edsoo.ru/ff0b12fe
41 KosebaTenpbHOE IBHIKCHUE U €TI0 bubmmoreka [{OK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
3 0 .
e ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTruecKkuii 1 NpyKUHHBIN
MasTHUKH
Ypok-ucciaenoBanue
«3aBHCHUMOCTH TIepHUOJIa KOIeOaHmi bubmuorexa [JOK
44
OT KE€CTKOCTH TPYXKHHBI K MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatnienue sHepruv npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopaTtopHnas pabota
«OmnpezgeneHre 4acToThl U NIepruoa bu6mmoreka [JOK
46 .
KoJIe0aHHI TIPYKUHHOTO https://m.edsoo.ru/ff0blaec
MasITHUKa»
JlaGopaTtopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH Mepro/ia bubnunoreka [JOK
KOJIeOaHHIi TPpy3a, MOIBEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl Tpy3a»
M . CBoif
exaHnyeckue BoJHbl. CBOMCTBA BuGmorexa [OK
48 MeXaHU4YecKuX BoJH. [IpogonbHbIe

" IIOIICPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMuuecke BOJIHbI"

50

3BykK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI1 pe30HaHC

53

VYpoxk-koudepenuus "YapTpa3zByk
1 uH(pa3ByK B IpUpOJIE U
TeXHUKe"

bu6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
COXpaHEeHUsA. MeXaHn4eCcKue
KOJeOaHus ¥ BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KounTponbnas pabora o teme
"3aKOHBI COXpaHEHHUS.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

56

SHCKTpOMarHI/ITHOC I10JIC.
SHCKTpOMarHI/ITHLIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "[kana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0b2fe6



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

BHGKTpOMaFHI/ITHBIX BOJIH HJIs1
COTOBOM CBsa31"

VYpok-uccnenosanue "M3yuenue
CBOIICTB QJICKTPOMArnuTHBIX BOJIH

bubmmoreka [{OK

59 C TMOMOIIbIO MOOUIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JJTHHBI
3IEKTPOMArHUTHOM BOJIHBI
ONeKTpOMarHuTHas Iprupoa
61 CBeTa.pCKOpOCTB CBeTz. EOJJI'IHOBBIG Bubnuorexa LIOK
B https://m.edsoo.ru/ff0b31d0
CBOWCTBA CBETA
Hcrounuku cBera.
62 [IpssMonmHEHOE pacIpoCTpaHEeHUE Bubnuorexa LIOK
https://m.edsoo.ru/ffob3658
ceeta. 3atmeHust ConHua u JIyHsl
3aKOH OTpaXEHHUs CBETA. 3epKalia.
63 PemeHnep3aﬂaq Ha HpI/IMCHeI:-II/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnuoreka [JOK
MPEIOMIICHHUS CBETA https://m.edsoo.ru/ffO0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHHE
65 cBera. Mcronp30BaHuE IOJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaXCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
JIaGoparopHas paboTa
66 "UccnenoBanue 3aBUCUMOCTH yIJia

MpEIOMIICHUA CBETOBOTO JIyda OT



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

yrila najeHusi Ha TPaHulle "BO3IyX-
cTexno™"

VYpoxk-koHpepeHuus
"Hcrionp30BaHKe OJIHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bubmmoreka [{OK
68 JIun3el. OnTHYecKas cuia JIMH3BI httos.//m.edso. ru/fOb32c
69 [TocTpoenue nzobpaxkeHuit B bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopnast pabota
70 "Onpenenenre GOKyCHOTO bubmuorexa [JOK
PacCTOSIHHSI U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomei TMH3bI"
71 Ypoxk-koupepenius "OnTuyeckue bubmuorexa [JOK
JIUH30BBIC MPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 kak onTuyeckas cucrema. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "JledexTb
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue Genoro cBeta B
74 cnektp. OnbiTel HetoTOHA. bubnunoreka [JOK
CoXeHHe CIeKTPAIbHBIX I[[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopatopHas padota "OnbITH IO Butmiorexa 1IOK
75 pa3oXeHuIo 6eI0ro cBeTa B

CIICKTP U BOCIIPUATUIO LIBCTA

https://m.edsoo.ru/ff0cO0e2a



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
https://m.edsoo.ru/ff0c0e2a

MPEIMETOB IIPU UX HAOIIIOICHUU
gyepe3 IIBETOBbIC (DMIBTPHI"

VYpok-npaktukym "BosnHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHiys u audpaxaus”
OmnbiTel Pesepdopaa u bubnuorexa [JOK
77
IUIaHEeTapHask MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma
bopa
HcnyckaHue 1 MorJIoneHnue CBeTa
79 aTOI\Z]OM. KBaHTBI. HHEIeI‘/'IanBIe butamorexa LOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "Habmonerne bubmuorexa [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamgnoakTBHOCTE U €€ BUIIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aToOMHOTO siApa. bubmuorexa [JOK
Hyknonnas Moaens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bu6mmoreka [JOK
H3oToms! https://m.edsoo.ru/ff0clald
84 Pemenue 3amau o teme: bu6mmoreka [JOK
"PaaroakTHBHBIE IpEBpalicHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon nomypacnana
Ypok-KoH(epenis bubmuoreka [JOK
86 "PanuoakTuBHBIE U3TyYEHUS B

IIPUPOJE, MEAULIMHE, TEXHUKE"

https://m.edsoo0.ru/ff0c2126



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

87

SnepHblie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bu6mmoreka [{OK
https://m.edso0.ru/ff0c1c58

88

DHeprus CBSI3M aTOMHBIX SIIED.
CBs13b Macchl U SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau o reme "Anepueie
peakuun"

90

Peakuuu cunTe3a U AeaeHUS S1Ep.
Wcrounuku sHeprun ConHua u
3BE3]

bubmmoreka [{OK
https://m.edso0.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX H3TyICHUHN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DNIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBBIC ssBIICHNS"

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c223e

93

KounTponbnas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsbIe siBieHUS"

94

[ToBTOpEHME, 00OOIICHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3zaumopaencrBue Tea"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 060061ICeHNE.
Pernienue pacueTHbIX U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572



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

KAaUE€CTBCHHbBIX 3a/1a4 I10 TEMEC
"TernoBblie Mpouecchl”

[ToBTOpenue, oboOIICHNE.

96 Pemenne pacueTHeIX u 1 bubnuorexa [JOK
KaueCTBEHHBIX 33J1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
[ToBTOpEHue, 060061IEeHNE.
97 Pemrenne pacyeTHbIX U 1 bubnuorexa [JOK
KauyeCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2b30
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYCHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 337a4y B yUEOHYIO, BBIACIATh

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTHCHIBaTh M3y4YCHHbIE CBOICTBA Tel W (U3HUYECKUE SIBJICHHUS,
UCTIOJIB3YSl (U3MYECKHE BEJIUYMHBI, MPHU OMNUCAHUHM MPAaBUIBHO
TPakTOBaTh (U3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHUs] U EIUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
bopMynbl, CBSI3BIBAIOLINE JAaHHYIO (U3WYECKYIO BEIMYHMHY C
JIPYTMMHU BETMYMHAMU, CTPOUTDH I'papUKu U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapakTepu3oBaTh CBOIiCTBa TECII, (bI/I3I/I‘ICCKI/IC SABJICHUSA W IPOLECCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBI, IIpWM 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW 3allUChiBAaTb €ro MaTreMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATH (PU3UUECKUE SABJICHUS], MPOLIECCHl U CBOWCTBA Tell, B TOM
yucie U B KOHTEKCT€ CHUTyalludl MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBIISITH NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jorndyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBAa (M3UYECKUX SBICHUH, (PU3NYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘-IéTHLIC 3aga4u B 1-2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘-ICCKI/Ie BCJIIMYMHBI. Ha OCHOBC




aHaJlu3a YCIIOBHA  3aJa4d  3alMCBIBATL  KPATKOE  YCIIOBUE,
HOJICTABIATh (U3UUECKUE BEIUYMHBI B (DOPMYIBl U TPOBOIUTH
pacuérbl, HaXOAWTh CIPABOYHbIE JAHHBIE, HEOOXOIUMBIE MJIs
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  IIOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIMTH MPH TTOMOIIH
(1)I/I3I/I‘~IGCKI/IX METOOA0OB, B OIIMCAHHHW HCCIICAOBAHUA BBIACIIATH
MpoBepsieMOe  MpeanoyioxkeHue  (Tumoresy),  pa3iaudyarb |
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yibTaT, HAXOAUTH omubKu B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI IO HAOMIONEHUIO (U3MUECKUX SBJICHUN WIN
¢bu3nYecKuXx  CBOMCTB  Tel:  (QopMyaupoBaTh  IMPOBEPSIEMBIC
MPEANOJIONKEHUSI, COOMpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/10BaHus, 3aMMCHIBATh X0/ OTBITa U (POPMYIUPOBATH BBHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX U
urdpoBbIX TPUOOPOB, 3aMUCHIBATh MMOKa3aHUs MPHUOOPOB € yUETOM

3aJIaHHON a0COJIFOTHOU TTOTPEITHOCTH U3MEPCHUI

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW  (DU3MYECKOM
BEIIMYUHBI OT JPYrOM C WCIOJIB30BAHHEM TMPSMBIX H3MEPCHHH,
y4acTBOBaTh B TUTAHUPOBAHUM Y4€OHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY H BBITIOJIHATh HW3MEPEHHS, CIEAys TNPeaI0KCHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMH B BUJIE MPEIIOKCHHBIX TaOIUIl U rpaduKoB,

ACJIaTh BbIBOABLI 110 PE3yjIbTaTaM HUCCICI0OBaHNA

1.12

IMPOBOANTH KOCBCHHBLIC H3MCPCHUA (i)I/I3I/I‘leCKI/IX BCJIIMYNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpx  BBIIIOJIHCHUHA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHUC

HCKOMOM BEJTUYHMHEI

1.13

CO6J'IIO,Z[aTL InpaBuJIa TCXHHUKHU 0e3011acHOCTH Ipu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IMIPHUHIUIIBI JEeNCTBUSA HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB, XapaKTECpU30BaTb MPHUHIIUIIBI JIENCTBUSA HN3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C MMOMOIIIBIO HX OIIMCAHNA,
HCIIOJIb3Yyd 3HAHUA O CBOMCTBaAX (I)I/ISI/ILICCKI/IX SBIGHHUH H

HGOGXOJII/IMLIC (I)I/IBI/I‘-ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

OPUBOAUTE TPUMEPHl (HAXOAUTh WHPOPMALHUIO O MpUMEpPax)
NPAaKTUYECKOTO  KCIOJIb30BaHMS  (PU3MYECKMX  3HAHMA B
NOBCEHEBHON KU3HM sl  obOecneueHHst OE30MacHOCTH TpU
oOpamieHnn ¢ npubOpaMHd W TEXHUYCCKHMMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTHMYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B ceTi MHTEepHET B
COOTBETCTBUU C 3a/JIaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHWA U MYyTEM CPAaBHEHUS Pa3IMYHBIX MCTOYHHKOB
BBIJICNIATh MHPOPMALIUIO, KOTOpAs SIBISETCS MPOTUBOPEUYNBOIN WITH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCII0JIb30BAaTh pu BBITTOJTHEHU U y4EOHBIX 3a/IaHAM
Hay4YHOTIOMYJSIPHYIO  JIUTEpaTypy (pU3MUecKoro cojep:kKaHusd,
CIIpaBOYHBIE MaTepuasbl, pecypcbl cetn VHTepHeT, BIaaeTh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

WH(POPMAIIUK U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE TICHbMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC IMyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAaHUH, TPU 3TOM
IPaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHSATHHHBIA ammapaTr Kypca

(bu3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

IpU  BBINIOJIHEHWM  y4EOHBIX TPOEKTOB W HMCCIICIOBAHUN
pacrpenensaTb O00s3aHHOCTH B TpPyHIe B COOTBETCTBUHU C
IIOCTABJIEHHBIMM 3aJadyaMM, CJIEIUTHh 34 BBIINOJHEHUEM IIIaHa
IEWCTBUM, aJeKBaTHO OILIEHMBAaTb COOCTBEHHBIM BKJIad B
EeITEIbHOCTD TPYIIIIHI, BBICTPaNBaTh KOMMYHUKAaTHBHOE

B3aHMOI[CI>'ICTBI/Ie, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s

1.1

HCIIOJIb30BaTh IIOHATHA




1.2

pPas3iindaTh ABJICHHA 110 OIMMUMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHHUE HW3YYCHHBIX (HU3MUECKUX SBICHUN B
OKpYKaIOILlEM MHPE, B TOM uncie (U3NYECKUE SBIECHUS B IPUPOJE,
IIPU 3TOM NEPEBOAUTD MIPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCBHIBATh M3Y4YECHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBICHHSA,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MpPHU OINUCAHUM MPaBUIBHO
TpPakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJNb3YEMbIX  BEJIHYMH,
0003HAaYeHUs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOLINE JAaHHYIO (U3NYECKYIO BEIMYMHY C
JPYTMMHU BETMYMHAMU, CTPOUTH I'papUKK U3YyUEHHBIX 3aBUCUMOCTEN

(bU3UYECKUX BEIIMYNH

1.5

XapaKTEePHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U TIPOIIECCHI,
HCTOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU HTOM J1aBaTh CJIOBECHYIO
GOpMYyTHpPOBKY 3aKOHa M 3allMCHIBAaTh €ro MaTeMaTH4YeCcKoe

BBIpa)KEHUE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHUE U3
1 — 2 joruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, (bI/ISI/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemiath pacuéTHbie 3a7aud B 2 — 3 NEHCTBUS, UCIIONb3YS 3aKOHBI U
dopMynbl, cBsi3bIBaOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX JJIs peIleHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI U
dbopMynbl, HEOOXOAUMBIE Al €€ PelIeHHs, TPOBOAUTh PACUYETHI U
CpaBHHMBaTh IOJyY€HHOE 3HAueHUE (PU3UYECKONW BEIMYUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J’IeMI>I, KOTOPBIC MOKHO PCIIUTL IpU IMMOMOIIH
(l)I/I3I/I‘IeCKI/IX MCTOZAOB, HUCIIOJB3ysd  OINMUCAHUC  HUCCIICAOBAHUA,
BBIACIIATH MIPOBEPACMOC MPCAIIOJIOKECHUEC, OLICHUBATL ITPAaBUJIbHOCTDb

nopsAaaKa ImpoBEACHUA NUCCIICAOBAHUA, ACTIATh BHIBO/bI

1.9

IMPOBOAWTL OIIBITBI 110 HaGJ’IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUU WU

¢usmueckux  CBOMCTB  Tedn:  (opMyaMpoBaTh  IpoBepseMble




OpPENOI0KEeHUs,, COOMpaTh YCTAaHOBKY M3  IPEIUIOKEHHOTO

000pyI0BaHNUs, OMUCHIBATH X0 OTIBITA U (POPMYIIUPOBATH BHIBObI

1.10

BBIIIOJIHATE HOPAMBIC H3MCPCHHUA C HCIIOJIb30BAHUCM AHAJIOT'OBBIX
npubOpoB M JATYMKOB (PU3MUECKUX BEJIHYHH, CPaBHHUBATH
pe3yibTaThl M3MEpPEHUM ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOIPEITHOCTH

1.11

NPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTH OIHOW  (PH3HUECKOM
BEJIMYUHBI OT JPYrOM C HCHOJIb30BAHUEM IMPSAMBIX H3MEPECHHM:
IUTAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEpEeHUs, cieays MpeAoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl NOJYYEHHOW 3aBUCHMOCTH B BUJE TaOJIUIl U I'padUKOB,

ACJIaTh BBIBOABI 11O PE3YyjIbTaTaM UCCICAOBAHMA

1.12

MPOBOJUTH  KOCBEHHBIE  H3MEpPEHUS  (PU3MYECKUX  BEJINYMH:
IJJaHUPOBaTh ~ M3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJENysl MpEIIOKEHHON WHCTPYKIUH, W BBIYUCITH

3HAUYCHUEC BCIINYUHEBI

1.13

coOmomaTe TpaBWiIa TEXHUKHA Oe3omacHOCTH Tpu  pabore ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMMCAHUS, HCHOJB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIUMbIE

(1)I/ISI/ILIGCKI/IC 3daKOHOMCPHOCTH

1.15

pacmmo3HaBaTh NPOCTEIC TEXHUYECCKHUE YCTPOP'ICTB& N USMCPUTCIIbHBIC
HpI/I60pBI II0 CX€MaM M CXEMATHUYHBIM pHUCYHKaM, COCTaBJIATh CXEMBI
QJICKTPHUYCCKHUX Herner ¢ MNocJeJ0BaTelIbHBIM U mapaujiCJIbHbIM
COCAUMHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHYCCKUX Heneu

1.16

OPUBOJIUTH TPUMEPHl (HAXOAUTh HUHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIOJIb30BaHUS  (U3MYECKMX  3HAHMM B
MOBCEIHEBHON JKM3HM Juis oOecriedeHus O€30MacHOCTH MpHU
obpamiennun ¢ npuboOpaMd U TEXHUYECKUMH YCTPOWCTBAMHU,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKaIOILIEeH cpefie

1.17

OCYIICCTBJIATL IIOUCK I/IH(I)OpMaI_[I/II/I (I)I/ISI/I‘{CCKOFO COJICpKaHnd B

CETHU I/IHTepHeT, Ha OCHOBE UMEIOIIUXCS 3HAHUM U HYTeM CpaBHCHHA




JOITIOJIHUTCIIbHBIX HMCTOYHHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SIBIISICTCSI IPOTUBOPEUUBOM MIIM MOXKET OBITh HEZIOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IIPU BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN Hay4HO-
HOMYJSIPHYIO JIUTEPATypy (DU3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHer; BiageTe npuéMamu
KOHCIIEKTHPOBAHUsI TEKCTa, MPeoOpazoBanus HHOOPMAIIH U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IUCBMEHHbIE U KpPaTKUE YCTHBIE
cooOrmienus, 0000mas UHPOPMALIMIO U3 HECKOJBKUX HCTOYHUKOB
(U3NYECKOTO COJEpXKaHUs, B TOM UHCie MYyOJIMYHO MPEICTABIIATH
pe3yJbTaThl MPOEKTHOM WA UCCIIEIOBATEIbCKOM ACSITEIbHOCTH, TIPU
9TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM IOHATUWHBIN amnmapar

Kypca (GU3UKH, COTTPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTAIIUCH

1.20

MIPH BBIMOJHEHUH Y4e€OHBIX IPOEKTOB U MCCIEI0BaHUN (PU3HUECKUX
MPOIIECCOB PACTIPEACIIATh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMH 3aJladaMu, CJIC€AUTH 3a BBIIIOJHCHUEM IIJIaHa
JNEUCTBUA UM  KOPPEKTUPOBaTh €ro, aJeKBaTHO OILICHUBATHh
COOCTBEHHBIM BKJIAJ B JCSITCIBHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJICWCTBHE, TMPOSBISAS  TOTOBHOCTH

paspemniath KOH(PIUKTHI

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pasiinuaTtb ABJICHUA 110 OIMCAHHIO UX XAPAKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘leCKOG SIBJICHHC

1.3

pacrio3HaBaTh NPOSIBIEHHE H3YYEHHBIX (U3MUECKUX SBICHUN B
OKpY>KalollleM MUpE, B TOM 4Hcie (U3NYECKUe SIBICHUS B MIPUPOJIE,
IPU 3TOM IEPEBOUTH MPAKTHUUYECKYIO 33aJ]auy B YU€OHYIO, BBIJIENIATh

CYIIECTBEHHBIEC CBOMCTBA (MIPU3HAKU) (PUINUECKUX SIBICHUN

1.4

ONMCBIBATL H3YUCHHBIC CBOMCTBa Tel H (I)I/I3I/I‘-IGCKI/IC SABJICHHA,

HCIIOJIb3Ys (pI/I3I/ILIeCKI/IC BCJIIMYNHBI, IIPpU ONHUCAHHUU [IPABUIIBHO




TPaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIMYUH,
o0o3HaueHWst ¥ eAWHUIBI (QU3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMynbl, CBS3BIBAIOLINE JaHHYIO (DPU3MYECKYIO BEIHMUUHY C
JPYTMMHU BEJTMYMHAMHU, CTPOUTH I'papUKU U3YyUEHHBIX 3aBUCUMOCTEN

(U3NYECKUX BETUIHH

1.5

XapaKTepU30BaTh CBOKWCTBA Tell, PU3UICCKHE SBIICHUS M MPOIECCHI,
WCIIOJIb3ysd H3YYCHHBIE 3aKOHBI, IpPU 3TOM [JaBaThb CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHa H 3alMCHIBATH €r0 MaTeMaTUYCCKOE

BBIpa)KCHUE

1.6

00BSACHATH (PU3MUECKUE MPOIIECCHI ¥ CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH TTPHYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHCHHE W3
2 — 3 JIOTMYECKHX IIIaroB ¢ MOMONIbI0 2 — 3 M3ydeHHBIX CBOMCTBA

buznyeckux sBIeHUHN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3a7audl (OMHMparommecs Ha cuctemy u3 2 — 3
ypaBHEHUH), WCIONB3yd 3aKOHBI ¥ (OPMYIBI, CBS3BIBAIOIINE
¢u3znyeckue BENMYMHBI: HAa OCHOBE aHajW3a YCIOBUS 3a/adyd
3alHChIBaTh KPAaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE WIIU
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIBI, HEOOXOAMMBIC
JUIS pEIIeHUs, MPOBOAUTH PAcu€Thl U OIICHUBATh PEATMCTUYHOCTH

IMOJIYYCHHOI'O 3HAaUYCHUA (bPI?»PI‘ICCKOﬁ BCJIIMYMHBI

1.8

PacIio3HaBaTb HpO6J'IeMI:>I, KOTOPBIC MOXKHO pPEHIUTH IIPH IIOMOIIH
(1)I/ISI/II'IGCKI/IX MCETOOO0B, UCIIOJIB3Ys OIIMCAHNEC NUCCIICAOBAHNMS, BBIAC/IATH
IIPOBEPIACMOC MPCAINOJIOKCHUC, OLUCHUBATH IIPABUIIBHOCTH IIOPAAKA
IPOBCACHUA HCCICA0BaHUA, [JCJIaThb BbIBOAbl, HWHTCPIIPCTUPOBATH

PE3yIbTaThl Ha6HIOHeHHﬁ H OIIBITOB

1.9

IMPOBOAWUTL OIIBITHI I1O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUH WU
(1)I/ISI/I‘ICCKI/IX CBOMCTB T€JI: CAMOCTOSATEIIHLHO C06I/IpaTB YCTAHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/IH, OIMIKUCBIBATh XOJ OIIbITa U €TI0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbI

1.10

OPOBOJUTH TP HEOOXOJUMOCTH CEpHI0 MPSAMBIX HM3MEpEHUH,
onpenienssl cpeiHee 3HAueHUEe U3MepseMOoi BeIHuuHbl ((OKyCHOE
paccTosiHMe coOuparolei JIMH3bI), 000CHOBBIBaTh BHIOOP criocoba

U3MepeHus (M3MEpUTEIBHOTO Mproopa)




1.11

MPOBOJNTH HWCCIICIOBAHHE 3aBUCUMOCTEH (U3MUYECKUX BEIHYUH C
WCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: IIIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIUYWH B BHJIC TaOIUITH

Fpa(i)I/IKOB, ACJIaTb BBIBOJBI IO PE3YyJIbTaTaM UCCICI0BAHUA

1.12

IPOBOAMTH  KOCBEHHBIE  HM3MEPEHHUS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBATh ~ HM3MEpPEHHs,  CcOOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMS, CHEAysd IPeaJIOKEHHON
UHCTPYKIMH, BBIYUCIATH 3HAYEHHE BEJIUYMHBI U aHAIM3UPOBATH
IIOJIy4EHHBIE PE3yJAbTaTbl C Y4YETOM 3aJaHHOW IOTPEHIHOCTH

U3MEPEHUIN

1.13

coOnroAaTh MpaBuja TEXHUKH Oe30macHoCTH TMpu pabore ¢

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJEIEeH:
MarepuaigbHas TOYyka, aOCONIOTHO TBEPAOE TENO, TOUYECUHBIN
HWCTOYHHUK CBETAa, JIyd, TOHKas JINH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCHOJB3YS
3HaHHA O CBOWCTBAaX (U3MYECKUX SBICHUN U HEOOXOAUMBIE

(1)I/ISI/ILIGCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPUTENbHBIX  OpUOOPOB U
TEXHOJOTMYECKUX MPOIECCOB MPH PEHICHUH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JIJIsl TIOCTPOESHHS N300paKEHUI B TIIOCKOM

3epKaje U coouparorieit TuH3e

1.17

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWHPOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIOJIb30BaHUA  (U3MYECKHX  3HAHMA B
MOBCEIHEBHON JKM3HHM Juis oOecredeHus O€30MacHOCTH IpHU
oOpamienun ¢ npubopaMd U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKaIOILIEeH cpefie

1.18

OCYILIECTBIIATh MOUCK HH(MOpMAIMKM (PU3UUECKOTO COACP)KaHUS B
cetu MHTEpHET, caMOCTOATENbHO (HOPMYIHPYS MOMCKOBBIN 3ampoc,

HaXO0dUThb nyTHn onpeaciicHud  JOCTOBCPHOCTH HOJIy‘-ICHHOﬁ




uH(POPMAIIMKM HAa OCHOBE MUMEIONINXCS 3HAHUN W JOTOJTHUTEITHHBIX

HUCTOYHHUKOB

1.19

UCIOJIb30BAaTh MPU BBHIMNOJHEHUH YYEOHBIX 3aJaHUM HaydHO-
HOMYJSIPHYIO JIUTEPATypy (DU3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cetn HTepHer; BiageTe npuéMamu
KOHCIIEKTHPOBAHUsI TEKCTa, MPeoOpazoBanus HHOOPMAIIH U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

co37aBaTb COOCTBEHHbIE NMUCBMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE HMH(pOpPMallMUu U3 HECKOJIBKHUX HCTOYHUKOB (PU3UYECKOTO
COJIep’KaHus, MyOJMYHO MPEICTaBIATh PE3YAbTaThl IPOEKTHON WMIIN
UCCJIEIOBATENIBCKOM  NIEATENIBHOCTH, NPH  OTOM  T'PaMOTHO
WCIIOJIb30BAaTh MW3YYCHHBIM IOHATUHHBIM ammapar H3y4aeMoro
pasnena GU3MKH U CONMPOBOXKJATh BBICTYIUIEHHWE Mpe3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMOJHEHUH Y4€OHBIX IPOEKTOB U MCCIIEI0BaHUN (PU3HUECKUX
MPOIIECCOB PaCIIPEACNIATh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 3aJadaMM, CJICOUTh 3a BBINOJHEHHEM IJIaHa
JNEUCTBUA M  KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHUBATh
COOCTBEHHBIM BKJIAJ B JCITCIBHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aMMOJICWCTBHE, TMPOSBISAS  TOTOBHOCTH

paspemiatb KOHGIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O HpHUpoAe. SIBICHHS NPUPOIBIL.
O®u3nyecKkue SBICHHUSA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®usnueckue BeIMYMHBL. VI3MepeHue QuU3MUECKUX
BenmuuuH. Dwmsmueckue mpubopel. [lorpemHocTh

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHayUHBIN METOJ MO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJIBH)KEHUE TUTIOTE3,
AKCIIEPUMEHT 110 TIPOBEPKE THIIOTE3, OOBSICHECHUE

HaAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

#H##Par###l3mMepenne pacCTOSHHIM.
###Par###l3mepenne o0béMa XKUJIKOCTH U TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MaJbIX Tell.
###Par###lI3mepenue TemriepaTypsl NpH  TIOMOIIH

KUAKOCTHOTI'O TEPMOMETpPA U IaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. OMNbIThI, JOKA3bIBAIONIAE JTUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###][Bkerne  vactur,  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTuIl BEIIECTBA: MMPUTKCHUC U

OTTAJIKUBAHHUEC




H#HPar### ArperatHbie COCTOSIHMS BEILECTBA:

CTpOEHHUE rasos, KUIKOCTEN u TBEPABIX
2.4 (kpucTtainyeckux)  Tela.  B3auMocBs3b  Mexay
CBOMCTBAMHM  BEUIECTB B  Ppa3HbIX  arperarHbix
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTueckue pabOThI:
#H##Par###0Onenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCIOJIb30BaHuEM GoTorpaduii).
2.6 #HHHPar#H#0nbITEL 0 HAOMIOAEHHMIO  TEIJIOBOTO

paciupeHus ra3os.
#HAHPar#H#0OnbITHL 10 0OHApPY)KEHUIO JEWCTBUSI CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexann4deckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
###Par###Cxopoctb.  CpenmHsisl  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér mytu m BpeMeHH
JBUKECHUS
SlBnenne nHepuuu. 3aKOH MHEpUMU. B3aumonelicTBue
3.3 TN KaK MpUYrHAa U3MEHEHHS] CKOPOCTH JBUXKEHUS TeJ.
Macca kak Mepa UHEPTHOCTH Teja
34 #H#Par### imotHocTe BemtecTBa. CBI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMA BelllecTBa
3.5 Cuna xak XxapaKkTepHCTHKa B3aUMOJACUCTBUS TEI
> Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#t#ABnenne tarorenus u cuia tsokectu. Cuiia
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoJe U TEXHUKE
3.9 HH#HPar###CroxxeHue cujl, HaIpaBJICHHBIX MO0 OIHOM
. psiMOM. PaBHOAEHCTBYIOIIAS CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH PABHOMEPHOTO JBMKEHUS
(wapuka B KUAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBToMOOWIS M Tak nanee). OmpexneneHue cpenHei
CKOPOCTH CKOJIbKEHHS Opycka WM [IapuKa [0
HAKJIOHHOM IuIockocTH. OnpeneneHue IMIOTHOCTH
TBépHoro  tena.  OnbITel,  JEMOHCTPUPYIOLINE
3aBHCHUMOCTH pacTsiKeHus (aedopMalin) Ipy>KUHbI OT
OPWIOKEHHON cuiibl. ONBITBI, JEMOHCTPUPYIOLIME
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Teja U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne SBIICHUS B IpUupoac: NpUMEPLI IBUKCHHUSA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM M HEXKMBOW IPUPOJIE,
NIeWICTBUE CUITBI TPEHUSI B TIPUPOJIE U TEXHHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUA

4.2

JaBnenne raza. 3aBHCHUMOCTH MJaBIICHUS Taza OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHust TBEPABIMU TEIAMH, KUJIKOCTIMU U

razamu. 3akod Ilackans. [IHeBMaTHUECKHE MAIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuil napajiokc. CooOmaromecs

COCY/HhI. r UAPaBINYCCKUE MEXAaHU3MBI

4.5

Atmocdepa 3emun U aTMocepHOE JaBICHHE.
[IpuuuHbl  CcyliecTBOBaHUS BO3AYIIHOW  000JOYKH
3emuIH. OmnbIT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOTO JaBlIEHUS OT BBICOTHI HAJ YPOBHEM

MODsI

4.6

N3mepenue armoctepHoro masnenus. [IpuGopsr ans

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBrue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTanmkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT
00béMa MOrpyXKEHHOW B JKUJIKOCTb YacTU Tela.
Omnpenenenre BBITAJIKUBAIOLIEH CUJIBI, JIEHCTBYIOLIEH
Ha TeJo, MNOrpykEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOIIEH CHJIbI, IEUCTBYIOLIEH
Ha TeJO B JKMJIKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOLIME 3aBUCHMOCTh  BBITAJKHBAKOLICH
CHUJIBI, ICCTBYIOIICH Ha TEJIO B KUJIKOCTHU, OT 00BEMA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctn.  KoHcTpympoBaHume — apeomerpa WM
KOHCTPYHPOBAaHHE JIOJKM M  omIpeneneHue  eé

Irpy30N10AbEMHOCTH

4.10

®dusznveckue  SABICHUS B  TMPUPOJEC:  BIUSHHE
aTMOC(epHOTO JIaBJICHWsI Ha JKHBOM OpPraHu3M,

TJIaBaHUE PhIO

411

TexHudeckre yCTpOWCTBA: COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, MOPIIHEBON HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 Mexanudeckasi MOIIHOCTb

£ 3 [IpocThie MexaHHM3MBI: pblYar, OJIOK, HaKJIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumMeHeHue paBUiIa paBHOBECHS phlyara K 010Ky
«3onotoe  mpaBwio»  MexaHukd. Kosdduuuent

5.5 MOJIG3HOTO  JeWcTBUA ~ MexaHusmoB.  [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [TonHast MexaHuueckasi YHEprus. 3aKOH U3MEHEHHsS U

COXpPAaHCHUA MEXaHHU4YeCKOM OHEPIrun




5.9

[IpakTuyeckue paboOTHI:

#HH#Par###Onpenenenne pabOThl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKCHHM Te€Ja IO TOPU30HTAIBHON
noBepxHoctu. lccnenoBaHue yCIIOBHHM paBHOBECHUS
ppruara. M3mepenne KIIJI HakIOHHONH IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHu4eckue yCTpOMCTBA: phlYar, IOJABHKHBIM U
HENO/IBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KJIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOU
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThL, TMOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnuyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJIEKYIIPHOKMHETUUECKOMN

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe pacmpeHUuC U C:xKaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUI]




Bryrpennssa SHEpPIHUsl. CrnocoOsr U3MEHEHUSA

6.7 BHYTPEHHEHW SHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboTsl
6.8 Buer TEIUIOTICPEIAvH TEIUIONPOBOAHOCTD,
' KOHBEKIIVS, U3ITyICHHE
KomuuectBo  TemnoTel.  YaenpHas — TEIIOEMKOCTh
6.9
BEIIIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHWEC  KPUCTALIHYSCKUX
. BEIIECTB. Y ICNIbHAS TEIUIOTA TUIABJICHUS
[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
6.12 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
. 3aBUCHMOCTB TEMITEPaTyphl KHTICHUS OT aTMOC(EpPHOTO
TTABJICHUS
6.13 BnaxxnocTts Bo3yXxa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CTOPaAHUS
[Ipuntuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO ABUrareisa. TerioBsle IBUTraTeNNd U 3aIuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTuueckue pabOTHI:
HAHHPar#H#ONbITL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHPar#H##0OnbITel 10 BBIPAIIMBAHUIO KPUCTAJUIOB
6.17 NIOBapEHHOM COJIM HUJIM caxapa.

HH#HPar###0OnpiTel Mo HAOMIONEHWIO  TEIMJIOBOTO
pacuIMpeHus ra3oB, KHJIKOCTEH U TBEPIBIX TEN.
#HH#Par###Onpenienienne AaBleHNs Bo3ayXa B OalsioHe

HITPHILIA.




HHHPar###0nbIThl, NEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHUS BO3MyXa OT ero oObEMa M HarpeBaHUS WU
OXJIQXKJICHHSL.

##HPar##1 Iposepka TUIIOTE3bI JIMHENHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHAKOCTH B
TEPMOMETPHUECKON TPyOKE OT TeMIIEpaTyphI.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJla B pe3ybTaTe TeIlonepenady U padOThI
BHEIIHUX CHIL.

###Par###lccnenoBanue sBICHUS TEIJIOOOMEHA TIpH
CMEIIMBAHUM XOJOAHOM U TOpsYEh BOJIBI.
###Par###OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

#H##Par###Onpenenenre  yaenpbHON — TEMIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
###Par###OnpeneneHre OTHOCHUTEIBHON BIIAKXHOCTH
BO3JIyXa.

#H##Par##H##OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Odusnyeckue SBJICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HATSDKEHME U KalWUISIpHBbIE SBICHUS B TMPUPOJIE,
KPUCTAJUIBI B IpUPO/IE, n3aydeHrue ConHIa, 3aMep3aHme
BOJOEMOB, MOpCKUE Opu3bl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHE:, CHEr'a.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJJIAPbI, IIPHUMCPBI
HCIIOJIb30BaHUA KpHUCTAJIIOB, JKUJIKOCTHBIM TEPMOMCETD,
AaTYruK TEMIICPATYpbl, TCPMOC, CUCTEMa OTOIIJICHUA
AOMOB, TUTPOMETPHBI, IICUXPOMETP, IAPOBaAA Typ6I/IHa,

ABUT'aTCJ]Ib BHYTPCHHCTO CIrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

SJ'ICKTpI/ISaI_II/ISI TCII. I[Ba poaa SJICKTPUUCCKUX 3apsA10B




B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CWJIbI B3aMMOJIEHCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuueckoe noJe. HanpsoxkénnocTs

7.3 anekTpuueckoro nois. IlpuHnun — cymepno3unuu
AJIEKTPUYECKUX MOJIEN (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIEeMEHTapHbIN

7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBogHuku
U TURJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

- ONeKTpUueckuié  TOK.  YCIOBUS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKa
HevictBus 3IIEKTPUIECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTSX M razax

. OnekTpuyeckas 1enb. Cuiia Toka. ODIEKTPUYECKOE

' HalnpsHKeHue
29 ConpoTuBieHue MPOBOJTHUKA. VnenbpHOE
' COINIPOTHUBJIEHUE BELIECTBA

7.10 3akon OMa 1 ydacTKa 1enu
[TocnenoBarenbHOe W MapajuleIbHOE COEIMHEHHE

7.11
IIPOBOJIHUKOB
PabGota M MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJeKTpUYecKue LeNu U NOTPEOUTETN EKTPUUECKON

. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHBIE MarHUTHI. B3anMozeicTBrE MOCTOSHHBIX

7.14
MarHuToB

215 MaruautHoe mnosne. MarHuTHoe mojie 3€MIU U €ro

. 3HAUEHUE /IS )KU3HU Ha 3emiie

2 16 Oneir Opcrena. MarHuTHOE MOJIE AJIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHMuTOB B TCXHUKC




JlelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATENb TOCTOSIHHOTO ToKa. Mcronp30Banue

A NIEKTPOJBUraTeIed B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

Onpitel  ®apaned. SIBieHue  3IEKTPOMarHUTHOMN
7.18

uHayknuu. [Ipasuio Jlenna

DIIEeKTPOTEHEPATOP. Crioco6b1 NONVESE
7.19 DJICKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX IHEPTUU

[IpakTnueckue pabOTHI:

OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIMU TET MHIYKIUEH

U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanve AeHCTBHS BJIEKTPUUECKOTO TOJS HA

MPOBOJAHUKH U TUAIIEKTPUKU.

COopka W mpoBepka paldOTHl AIICKTPUUECKOW IETH

MIOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKa.

N3mepenne u peryampoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HWAYLIETO

yepe3 pe3nucTop, OT CONPOTUBIEHUS PE3UCTOPA H
290 HaIIPSKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPHPYIOIINE 3aBUCHMOCTh
AIIEKTPUYECKOTO COTPOTHBIICHUS MPOBOJAHUKA OT €TI0
JUTHBI, TUTOIIA/TN MIOTIEPEYHOTO CEYCHUS M MaTepuara.
[MpoBepka mpaBmiIa CIOXKEHUS HANPsDKCHUH IpH
HOCJIEZIOBAaTEIbHOM COEAMHEHUU JIByX PE3HCTOPOB.
[TpoBepka npaBuiia st CUIIBI TOKA IPHU MapauIeIbHOM
coeMHEeHUu pe3uctopoB. OrmpeneneHue  padboOThI
JNIEKTPUYECKOI0 TOKA, WUAYLIETO0 4Yepe3 Pe3HCTop.
OmnpeneneHre  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIENIIEMOM Ha pesucrope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, MAYILEr0 Yepe3 JaMIIOuKy, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ vHarpeBarens.




UccnemoBanne MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHHe MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHUTOB TMpPUH HUX OOBEIUHEHUU U
paznenenun. MccienoBanue IeUCTBUSA SJIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
B3aUMOJICHCTBHUS KaTYIIIKKA C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJeHHs TOKa B KaTymke. l3yuenwue
JIEUCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KoncrpymnpoBanue i H3y4YCHHUE paboThI
BIIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOJIBUTATEIbHON  YCTaHOBKH. OneITel 110
HCCIICTOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOMN
WHIYKIIUU: WCCJIEIOBaHUE W3MEHEHUM 3HAYCHUS W

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

Ousnyeckue SBIECHUS B TMPUPOJE: IIIEKTPUUYECKHE

ABIIGHUST B  aTtMocdepe, JJNEKTPUYECTBO  KHUBBIX

7.21 OpraHu3MOB, MAarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTIOCOB,
POJTb MATHUTHOTO TIOJISL TSI )KM3HH Ha 3eMiie, TOJIIPHOE
CHSTHHE
TexHHUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTEIIbHBIC TIPUOOPHI, HarpeBaTesIbHbIC
' AIEKTPOTPUOOPHI (puMepsr), ANEKTPUICCKHUE
NPEIOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsieMble 27€MEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKUE ABJIEHUSA




Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUYECKOTO JIBFIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE IBIKEHHE
#H#Par##HepaBHOMepHOE IPSAMOJIMHEWHOE
8.4 nBkenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IIPH
HEpaBHOMEPHOM JIBHKEHUHU
8 Vckopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
3 TIBUKCHHEC
8.6 #HHPar###CBo0Oo1HOoe magenue. OnbITe! [ anuies
###Par###PaBHOMEpHOE NIBIDKEHHE IO OKPYXHOCTH.
8.7 [lepron u yacrorta obpamienus. Jluneitnast u yrimosas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [Tepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tpertwuii 3akon HeroToHa
8.11 HH#Par###] [pyuHIMIT CYTIEPIIO3UITAN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#Par###Cuna TpeHHS: CcUia TPEHUS CKOJIBKEHUS,
' CHUJIa TPEHHUS [TOKOS, IPYTUE BUJIbI TPEHHUS
8.14 ##H#Par###Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaICHUS
JBwxenue rtaHer Bokpyr Cosnma.  IlepBas
815 KocMUuYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
816 PaBHOBecue MarepuanbHON  TOUKH.  AOCOIIOTHO
. TBEPJIOE TEJIO
817 ###Par###PaBHoBecHe TBEPAOTO TeJa C 3aKpEIIEHHON
. oCb10 BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynec Tena. U3Menenne nmmynbsca. MIynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb




8.22

Pabora cun Tskectu, ympyroctd, TpeHus. CBs3b

SHEPTUU U paboThI

8.23

HOTGHI_II/IaJIBHaSI OHEprusa TCJIa, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETHUYECKOUN SHEPIUU

8.26

H#HPar###3akoH coxpaHeHUsI MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpezenenue cpeiHe CKOPOCTH CKOJIbKEHUs OpycKa
WM JIBIDKCHUS TIapUKa MO HAKJIOHHOW TIJIOCKOCTH.
Ornpenenenne YCKOPEHHUS Tella MPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0O€3  HadaJbHOU
CKOPOCTH.

[IpoBepka TUMOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU IYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJMHAKOBBI.

Hccnenosanue 3aBHCHUMOCTHU CHJIBI TpPEeHUS
CKOJIbKEHUSI OT CHJIBl HOPMAJIBbHOTO JIaBJICHHUS.
Onpenenenue KOIPPHUIMEHTa TPEHUS CKOJbXKEHHUS.
Omnpenenenue >KECTKOCTH mNpyxuHbl. OmnpenencHue
paboThl CHIIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTANIBHOM MoBepxXHOCTH. OnpeencHue
paboThl CHIJIBI YIPYTrOCTH TMpPH MOABEME TIpy3a C
UCIOJIb30BAHUEM  HEMOJBUKHOTO U  TOJBHUYKHOTO

OJIOKOB

8.28

dusznyeckue SABICHUS B npupoac: MpUiInBLI U OTJIMBBI,
JABMKCHUC INJIIAHCT ConHeyHoOMI CUCTCMBbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, MHAAaTYUKHU

MMOJIOKCHHS, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKHNE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe JBUKEHUE. OCHOBHEIE
XapaKTePUCTHKU  KoJeOaHWi: TepHoj, YacToTa,

aMILIUTY 1A

9.2

MaremMatnueckuii M NPYKUHHBIA  MAasTHUKHU.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JABUXXCHUHN

9.3

3aryxarouue kojiebanus. BeiHyx/1eHHbIE KOJIeOaHUsI.

Pe3onanc

9.4

Mexanndeckre BOJHBEL CBOMCTBA MEXaHHYSCKUX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nuHa
BOJIHBI " CKOpOCTh eé pacnpocTpaHeHus.
MexaHn4ecKkrue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHHUE 3BYKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OmnpeneneHne 4YacToThl MW TMepuoja  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacToThl MW TMepuUoja  KoJieOaHUU
MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOJA  KoJIeOaHUM
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TIepHOJA KoJIeOAHUU
MPY)KWHHOTO MasTHHUKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHH rpy3a,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a M >KECTKOCTH
npyxuHsl. M3MepeHue yckopeHus CBOOOJHOTO

naacHus;d

9.8

dusnyeckue SBJICHUS B npupoae: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JI0OT, HCIOJIB30BAHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE M0JI€. DJIEKTPOMArHUTHBIC BOIHBI.
' CBoIICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 31eKTpOMarHuTHBHIX BOJIH
10.3 DneKkTpoMarHuTHas npupojaa cBera. CKOpoCTh CBETA.
' BomraoBEBIC CBOMICTBA CBETa
[IpakTuueckue paboThI:
10.4 HN3ydyeHune CBOMCTB JJIEKTPOMArHMTHBIX BOJH C
MOMOIIIHI0 MOOMIILHOTO TenedoHa
dusnveckue SBJICHUS B TPUPOJE: OHOJOTUYECKOE
10.5 JIeicTBHe BUJIIMOTO, yIbTPa(urOoIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4eHUN
106 Texnnueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBGIE SIBJIEHU S
111 JlyueBast monens cBera. MicTouHMKHM cBETa
11.2 [IpssMonMHEITHOE pacIpOCTpPaHEHHE CBETA
113 Otpaxenne cBerta. Ilnockoe 3epkanmo.  3akoH
' OTPaKECHUSI CBETA
114 [Ipenomnenune cBera. 3aKOH TPEJIOMIICHHS CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon jrydeit B TuH3E
116 Onrtuueckas cucrema (oroamnmapara, MUKPOCKONA H
11 ' TeJIECKOIIa
117 'ma3z kak onrtudeckas cucreMa. biaM30pykocTh U
' JAITbHO30PKOCTh
m Paznoxxenne 6emoro ceeta B criekTp. OnbiThl HproTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBera
[IpakTrueckue paboOTHI:
#HHPar###ccnenoBanue 3aBUCHUMOCTHU yria
11.9 OTPaXKEHMsI CBETOBOTO JIy4ya OT yIJla MaJcHHUs.
HH#HPar###113yuenue XapakTepUCTUK HM300paKeHUs
IpeMETa B IJIOCKOM 3€pKaje.




#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
IPEJOMIIEHUSI CBETOBOIO Jy4a OT yrja MaJeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO.
#i#Par##H# lonyuenne u300paXeHW C TMMOMOIIBIO
COOMPAIOIIEH JIUH3BI.
##HPar#t#Onpenencaue (HOKYCHOTO pPACCTOSIHUS U
OTITUYECKOH CHIIBI COOMPAOIIEH JTMH3HI.
HHHPar##H#OnbITEl IO pa3lIoKEHUI0 Oenoro ceera B
CHEKTP.
HAHPar#H#OnbITEl IO BOCHPUATHUIO I[BETA MPEIMETOB
IpU UX HAOIIOAEHNUHN Yepe3 1IBETOBbIE (PUIBTPHI
®dusnveckue sBJICHUS B Ipupo/e: 3atMeHust ComHIa u
11.10 JlyHBI, 1IBETa TeJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamayra, MUpax)
1111 TexHuueckue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,
' dboToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SAABJIEHUA
191 Onbitel Pesepdopna u mmanerapHass MOJAETh aTOMa.
' Monens aroma bopa
192 Hcnyckanue W moriomieHue csera aroMoM. KBaHTHI.
' JIuneityaThie CIEKTPbI
12.3 PamnoaktuBHOCTh. Asnb(ha, O6eTa- ¥ raMMa-u3TydeHUs
124 Crpoenue atomHOro sapa. HykioHHas MoJenb
' aTOMHOTO sifipa. M3oToms!
PanuoaxtuBHbie npeBparienus. [lepron nomypacmnana
12 12.5
ATOMHBIX sI7Ep
s SAnepHbie peakiy. 3aKOHBI COXPAHEHUS 3apAI0BOTO U
' MacCOBOTO YHUCEIl
OHeprusi cBsi3u aTOMHbIX saep. CBsA3p Maccel U
12.7
SHEPTUU
198 Peakuun cuntesa u genenus snep. McrouHuku
. sHepruu CoJIHILIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paaMoOaKTUBHBIX
' M3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI




12.10

[IpakTuyeckue paboOTHI:

HaGuntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4CHUS.

HccnenoBanue TpekoB: M3MEPEHHE DHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (TI0 (hoToTpadusim).

W3mepenue pagroakTHBHOTO (oHA

12.11

®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
pPaauOaKTUBHBIN ¢oH, KOCMHYECKHUE Jy4H,
PaauOaKTUBHOE M3Iy4eHUE NPUPOIHBIX MHHEPAIOB,
JIEMCTBUE PATMOAKTHBHBIX W3JIy4YEHUH Ha OPraHu3M

YCI0BCKa

12.12

Texanueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

[Nonnmanme ponu GU3UKK B  HAYYHOM  KApTHHE  MUPA;
chopMUPOBAaHHOCTh 0a30BBIX TMPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SBJIEHUI MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromei ponau QU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 53BOJIOLUHU
bu3nyecKuX 3HAHUNW U UX POJH B LIEJIOCTHON €CTECTBEHHOHAYyYHOM
KapTUHE MHpa, O BKIAJE POCCHICKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MuUpa, pasBUTHC TCXHHUKHU U TEXHOJOTHI

3HaHUS O BUJAX MaTrepuu (BELIECTBO U IOJIE), O JIBHKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJISIPHOI
TEOPUU CTPOCHMS BEIIECTBA, O (DPM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3iIuyaTh SBJICHHUS IO ONHCAHHUIO MX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JMaHHOE (U3UYECKOe SIBIICHHE; YMEHHE pPaclo3HaBaTh IPOSBICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHHUM B OKPYXAIOIIEM MHUPE, BBIICISA

UX CYIECTBEHHBIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO arapara U CHUMBOJIMYCCKOIO
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/Ie SIBJICHHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMITUPUYCCKHUEC 3aKOHbI

YMeHHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMS C Y4ETOM
coOumo/IeHHs MpaBuJl 0€301acCHOTO TpyAa: HaOmoieHue PU3NUECKUX

SIBIICHUI:




YMEHHUE CaMOCTOSITETIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TaHHOTO Habopa 000PYAOBAHUS 110 UHCTPYKIIUHU, OTIMCHIBATE XO]T
OTIBITA U 3AIHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
NPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHHH (PHU3HUECKUX
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUMCIIATh 3HAYEHHE BEJIIMYMHBI M aHAJIU3UPOBATH IOJTYYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3yJlbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX AKCHEPUMEHTAIbHBIX HCCIIEOBaHMIA;
CaMOCTOSITENIBHO COOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOAMTH  HUCCIEIOBAaHUE 10  HMHCTPYKLMH, IPEACTaBIATH
MOJIy4€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCCIIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuasibHas TOUKa, a0OCOJIIOTHO TBEPIOE TEIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJelb aTroMma,
HYKJIOHHAsi MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BbsSICHEHUS (PU3UIECKUX MPOIIECCOB

VYMmeHne oOBICHITE (bI/ISI/I‘IeCKI/Ie IIpoUcCChl U CBOIMCTBaA TCJI, B TOM
YHUCII€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBs3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILIGCKI/IX HBJ’IeHHfI, (bPI?»PI‘ICCKI/Ie 3aKOHbI, 3aKOHOMCEPHOCTH H

MOJIEIIA

YmMmenue pemiate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HEoOX0oUMBIe 7S €€ PelIeHUs, UCIIOBF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTh PAcyY€Thl U OLICHUBATh PEATUCTUYHOCTH MOJY4YEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONIPEACTATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn




YMeHHE XapaKkTepu30BaTb IPHUHLMIBI JIEUCTBHUS TEXHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WHCMOoJb30BaTh 3HAHUA O (DU3HMYECKUX SBJICHHUSX B
NOBCEIHEBHOM JKM3HM Juid oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollel cpefe; MOHUMaHue
HEOOXOJAUMOCTH MPUMEHEHHUS TOCTHKEHUN (U3MKU M TEXHOJIOTHI

AJIg palquOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAITI
(GU3UYECKOTO COAEpKaHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JJ0CTOBEPHOCTh
MOJydeHHON WH(POPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUUA U
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaep KaHusl, ClIpaBOYHbIE MaTEpUaibl, PECYPChl CETH
WntepHer; BnameHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
uHGOpMAallMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYI'YIO; YMEHHE
co3ZaBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBKeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI Teja OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHMUS:
13 xX(#)=x,+vt
I'padbuku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATHI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBYKCHUU
3aBUCHMOCTb KOODAMHATHI Tejla OT BPEMEHHU B CIIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKCHUS:
2
Sl =v, #f+a,* ;
2
@opmynsl 11 OPOEKUUU IEPEMELICHMs], IPOEKUNUN CKOPOCTH U MPOECKLUUU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKCHHM:
2
1.4 5.(H) =0y, -t+a, %
U.\'U) =Up, +d, -1,
a, (1) =canst,
szz - le: =2a,s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKLUUHU YCKOPEHUs, MPOEKLUU
CKOPOCTH, IPOCKIUHU IIEPEMEILIECHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKEHUU
CBob6oanoe nanenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JBIKEHHE Teja BHMU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUH YCKOPEHHUS,




MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIH

CKOpOoCTh paBHOMEpPHOTO JIBHKEHHMS Tejla IO OKpyxkHocTu. Hampasiienue
CKOpOCTH.

@opmyiia 11 BBIYUCIEHUS CKOPOCTH YEPE3 PaJUyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe yckopeHue. HampamieHne HEHTPOCTPEMHUTEIHLHOTO

yckopenusi. @Dopmyna Juisl BBIYACICHUS! YCKOPEHHUS :

1.6
2
a. = [
R
®dopmyra, CBSI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHOCTB BemecTBa. @opmyiia 15l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. P _‘Fl—>2
112 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akoH ['yka):

113 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:
F-G. y -in:
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHMUS.
1.14 dbopMyna IS BBIYUCJIICHUA CUJIIbI TAXECTU BOJIN3H ITOBEPXHOCTHU Semym: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHMUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA JUIsl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=1, +in, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsoos0
Mexanuyeckasi MOLIHOCTb:
1.17
n=24
I
Kunernueckas u noreHumanbHas sHeprua. Gopmysa assi BEIYUCIECHUS
118 KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIna JUis BBIYMCICHUS
IIOTEHLMAJIbHOU SHEPIUM TeEJIA, IIOJHIATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanundeckast SHEPTHUsL:

E=E;+E ?
1.19 o
3aK0oH COXpaHEeHHs MexaHu4deckoil snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YHEPTUU MPU HATUIUH CHIIBI TPESHMUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Peruar. Moment cwiier; M - FI.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= Anonesaas
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
®dopmyra I BBIYUCICHHS JTaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. AtMocdepHoe JaBiacHuUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH >KUIKOCTH.
dopmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
D=pgh+p,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. dopmymna s OmNpeNeNeHUs BBHITAIKUBAIONIEH CHIIBI,
123 JNEHCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Fam =PEV




Ycnopue nmiaBanus Tena. [1naBanue CyAOB U BO3QYyXOIlJIAaBAHUC

1.24

MexaHndyeckue KoyieOaHWs. AMIUIMTY[a, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

Marematnueckuii M INPYKHHHBIA MasTHUKH. [IpeBpamieHue sHepruum mnpu

KOJIE0ATEIIFHOM JIBIKCHAN

1.26

3aryxaroiue kojebanusi. BernykaeHubie konebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJIHEI. HpO}lOJ'II)HI)IC M IOIICPCYHBLIC BOJIHBI. HHI/IHa BOJIHBI U

CKOPOCTh PaCHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'PAaHHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; KECTKOCTH
MPYXUHBL; KO3 ULIUEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBUKEHMsI OpyCKa M0 HAKJIOHHOW IMJIOCKOCTH;
ycKOpeHusi Opycka HpH JABM)KEHUU MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuoja KojiebaHWi MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblyar;
paboThl CHIJIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOLIbIO HEMOIABHXHOTO
6510Ka; paboTHI CHIIBI YIIPYTOCTH MPHU NOIBEME IPpy3a C IOMOIIIBIO OABHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAIbHOTO JIaBJICHUS U
OT poJia MOBEPXHOCTH;, CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopManuu MpyKUHbBI; YCKOpEHUs: OpycKa OT yrijia HaKJIOHA HAIpPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJIe0aHUl MPYKMHHOTO MAasTHHUKA OT MAaccChl Ipy3a U >KECTKOCTH MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTU TMEpHOoJa KOJIEOaHH HUTSHOTO MasTHHUKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Duszuyeckue s6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSAMH B ’KMBOI1 1 HEXXUBOH npupone, JIENCTBUE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EpHOTO JAaBJICHUS Ha JKUBOW OPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMHU, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAaKJIOHHasA IJIOCKOCTb, IPOCTHIC MEXAaHU3MbI B 6I>1Ty,

L3l COOOIIAOIINECs] COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHNA TIPecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TOPIIHEBOW HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON TEOPUU  CTPOCHUS

2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBumkenne dactur] BemiecTBa. CBsS3b CKOPOCTH JBW)KCHHS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CMmaunBaHUe U KalMWUISIPHBIC SBJIICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOOBbI M3MEHEHMS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue Ten. KoauuecTBo TeIUOTHL. Y enbHas
TETIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX IMpolleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:
2.9
O +0, +..=0
Ucnapenne u xonpeHcamnus. M3MeHeHHe BHYTpPEHHEW SHEPruU B Ipoliecce
210 WCTapeHus ¢ KoHAeHcanuu. KumeHue >KuUAKOCTH. YJenpHas TeroTa

napoo6pazoBanus: L = Q/m




211

BiraxxHOCTB BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA

2.13

BHyTpeHHsi1 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

tormsa: 0 = Q/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3Mepenne yienbHON TEII0EMKOCTA METAJUIMYECKOTO [IMIMHAPA; KOJTUYECTBA
TEIJIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHpPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HAarpeThlid MUIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOMU
TeMIEpaTypbl; OTHOCHUTEIIBHOW BJIQKHOCTH BO3AYyXa; YACIbHOW TEIUIOTHI
maaBieHus Jipaa. MceciaenoBaHwe UW3MEHEHHMS TEMIIEpaTypbl BOJABI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEMJI000MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qu3suueckue A61eHUs 8 npupoode: TIOBEPXHOCTHOE HATSHKEHHE U KalMLIIPHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAJUIBI B pupoje, nznydenue ColHia, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOINICHUA OAOMOB, THT'POMCTPLI, IICUXPOMCETP, IIapOoBasd Typ6I/IHa, ABUTIAaTCJIIb

BHYTPCHHETO CroOpaHust

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumopnelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIOJIA. HpI/IHI_II/IH

CYICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBus nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DNEKTPUUECKOE COIIPOTUBIIEHHUE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHUE:
3.7 R =pl/S
3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
3.8
[locnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U=U:1=1+1,; Rzi.
2 2 P
CMer1aHHbIe COEMHEHUS IPOBOIHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOe Moje OpsIMOrO IPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON MHIYKLIUU
31 MarnuTHoe 10Jie IOCTOSIHHOTO MarHuTa. B3aumopaelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBieHue snekrpoMarHuTHON MHAYKIUH. [Tpasuiio Jlenna
Ipakmuyeckue pabomul
W3mepeHue  2NEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTU
3.16 JIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IUIOIIAIU €T0 OIIEPEYHOI0 CEYEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 ANIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3€MIIH, Ipeiid MOJIFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: dSICKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK  DJICKTPUUECKOW OSHEPruu, DJICKTPOOCBETHTEIBHBIC IMPUOOPHI,

3.18 HarpeBaTebHbIE ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENN, DJICKTPOMArHUT, JJICKTPOJBHUraTe]lb TOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xox nyyeit B nuH3ze. DOKYCHOE pacCcTOAHHE JIUH3bI. ONTHYECKas CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomoi
#i##Par#Ht#lI3mMepenrne ONTUYECKONW CHUIIBI coOuparoniel JMH3bI, (POKYCHOTO
paccTosHus coOuparoleil TUH3bI (110 CBOMCTBY paBEHCTBA pa3MepPOB MpeAMETa
U N300pakeHUsI, KOT1a MPEIMET PACIOJIOKEH B ABOMHOM (OKYyCe), MOKa3aTems

3.26 MPEIIOMJICHUS CTEKIIA.
###Par###ccnenoBanre cBoCTBa N300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO
coOuparomei TUH3bI; U3MEHEHUsI (DOKYCHOTO pPacCTOSIHUSA JIBYX CIOYKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia MPEJIOMIICHHsI CBETOBOTO JIyda OT yIjia MaJieHusl Ha
TPaHULIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTHYECKHUE SIBIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKHW, TEpUCKOM, ¢GoToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, ramMmma-u3inydeHus. Peaknuu anbda-u Oeta-

4.1
pacnazga

42 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3Iy4eHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeWiCTBUE PaJIMOAKTHBHBIX U3TyUYE€HHI Ha OPTaHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea: CIeKTPOCKOI, UHAWBUAYAITBHBIN JO3UMETp, KaMmepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. ®wusmka: 7-i knacc: 6a30BBINA YPOBEHB: YUCOHUK; 3-¢ U3JaHKE, IepepaboTaHHOE
[epsimkun .M., iBanoB A.W. AkunonepHoe o6miectBo «M3naTenbcTBo
«IIpocBemenue

2. ®wusuka: 8-if kiacc: 0a30BbIi YPOBEHb: yUeOHHK; 3-€ U3IaHue, MepepadOTaHHOES
[epoikun .M., UBanos A.W. AxumonepHoe o6uiectBo «31arenscTBo
«IIpocBemenue

3. ®wusuka: 9-if kiacc: 0a30BbIil YPOBEHb: YU4eOHHK; 3-€ U3/IaHue, MepepadOTaHHOE
[epsimkun .M., I'yrauk E.M., UBanoB A.U. u np. AkiimonepHoe o011ecTBo

«M3narenbctBO «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. ®wusuka. 7 knacc. Metoaudeckoe nocodue k yueoHuky A.B. [lepoimknna
CamocrosiTenbHble U KOHTpOJIbHBIE paboThl. Pu3nka. 7 Kiacc.

2. ®wusuka. 7 knacc. Tectrl, XannanoB H.K., Xannanosa T.A.

3. Owuswmka. 8 knace. Junaktuyeckue marepuaisl, Mapon A.E., Mapon E.A.

4. CamocTosTelbHbIE U KOHTPOJIbHBIE paboThl. du3uka. 8 kinace, Mapon A.E.,
Mapon E.A.

5. ®usuka. 8 knacc. Meronundeckoe nocodue k yueOHuky A.B. lepbimkuna
®unonosnu H.B.

6. ®wusuka. 9 xnacc. Metoauueckoe nocodue k yueoHuky Ilepoimkuna-I'yTHHK

7. ®wusuka. 9 knace. JJunakrudeckue marepuaisl, Mapon A.E., Mapon E.A.

8. dwusuka. 9 ximacc. Tectrl, Cirennena H. .



9. CamocrosTenbHbIe U KOHTPOJIbHBIE padoThl. Pusnka. 9 kinace, Mapon A.E.,

Mapon E.A

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. dwusuka OI'D Ymckyn https://rutube.ru/channel/45203412/

2. Tlonesnsie Matepuaisl u3a-Ba [Ipocsemnienue https://prosv.ru/articles/teachers/

3. GetAClass - ®usuka u matemartuka https://rutube.ru/channel/36605448/

4. OrtkpeiTeiid 0ank 3amannit ®UTTHN https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

5. Poccuiickas anextponHas mkona (POI). Kypcel no ¢pusuke ¢ Bugeoypokamu,

KOHCIIEKTaMH U TECTOBBLIMU 3amaHusaMu https://resh.edu.ru/subject/28

6. Caiit s npernoaBaresel GU3UKH, yJamuxces U X poaureneit. Ha pecypce
MPEeACTABICHBI YUEOHUKH, JITA0OPATOPHBIC U KOHTPOJIbHBIE PA0OTHI, TECTHI U IPYTOe

https://fizika.ru

7. College.ru: ®usmka. Ha caiite MOKHO MOCMOTPETh yU4COHUK, BKIIOUEHHBIN B KypC
«OtkpbiTast Pusnkay, mopadoTaTh C HHTEPAKTUBHBIMU MOJCIISIMHU 110 (pHU3HKeE,

OTBETUTH Ha Borpockl https://college.ru/fizika

8. Tlopran ecrectBennbix Hayk: @usuka. Ha pecypce npezcraBieHbl MaTepUalbl 0

TeopeTHyeckoil pusuke https://e-science.ru/physics
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