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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.
Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKH Ha
NeATeNbHOCTHON OocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUSI U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.
[Iporpamma no ¢usuke pa3paboTaHa C IEeNbI0 OKa3aHUSI METOJMYECKON MOMOIIIM YUYUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®usuKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
Ouonorueil, actrpoHomueil u usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opas3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.
OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3MKUA HAa yYpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit ®enepaunn
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHUH O HAydyHOM MeETOA€ TMO3HaHUs U (HopMUpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3ydyeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O POIH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1O  (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0Opa3zoBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e mpuoOpeTeHue 3HAHHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBIICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SIBICHUS C
WCTIOJIb30BAHNEM TIOTYUYCHHBIX 3HAHUH;

® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 33a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBINOJHITH  OMBITHI,
nabopaTopHble pabOTHl M DKCIIEPHMEHTAIBHBIE HCCIICAOBAHUS C HCIIOJb30BAaHUEM
M3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTh ¢ HWH(poOpMaImed (QHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHME UH(OPMaLIUY;

® 3HAKOMCTBO cO cepamu MpoheCcCHOHATHHON AeATETLHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX padOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapakTep, YUUTeNb JeiaeT BhIOOp MPOBENCHHS JTaOOpaTOpHBIX paboT H
OTIBITOB C YYETOM MHINBUIYAITBHBIX OCOOCHHOCTEH 00YJatONIIXCsl, CITMCKA SKCIIEPUMEHTATEHBIX
3aJJaHuH, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (U3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupoje. SBimenHus npupoasl. OU3NUECKUE SIBICHUSA: MEXAaHHUUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAYKH H3Y4YarOT MPHPOIY. ECTeCTBEHHO-HAy4HBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHMiA.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.
W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, UeM OOJIbIlIe BBICOTA ITYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHI, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

aorwpnE

JIBukeHue yacTul BemiecTBa. CBSI3b CKOPOCTHU JBMKEHHUS YacTHIl C TEMIIEpaTypoi.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMocBsI3p Mexay CBONCTBAMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSIHUN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopusie padomot u onvimel.

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

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd 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.
PaBnoaelictByromast cuin. Cuia TpeHus. TpeHue CKOJIbXEHUs U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.

H3Mepenne CKopoCcTH MPSAMOJIMHENHOTO ABUKECHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMO/IEHCTBUH TEJl.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

ok wnE

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO ABMKCHUS (IIApHKa B KHJIKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHune cpemHell CKOPOCTH CKOJBKEHHS OpycKa WM MIapuKa M0 HAKIOHHOH
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 Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH [lackans. [IneBMaTmueckue MamIuHbL. 3aBUCUMOCTH JAaBJICHUS JKUJIKOCTH OT
rnyounbl.  [wapocratmueckuit  mapamokc. CooOmaromuecs cocynsl. ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOTO JaBJICHHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBiaeHUs KUIKOCTHIO M TA30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



6. 3aBHCHMOCTb BBITAJIKMBAIOUICH CHIBI OT OO0BEMa MOTPYKEHHOW YacTH 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.

Jlabopamopubvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPY)KEHHOW B )KHUJIKOCTh
YacTH 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 BBITAIKUBAIOUICH CHIIbI, IEHCTBYIOIIEH 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.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs pplyara.
[Ipumenenue mnpaBuia paBHOBecHS pblyara K OJ0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Kunernueckas v noteHuuanbHas sHeprus. [Ipespanienue oqHoro
BHUJa MEXaHUYECKOUN SHEPTUM B IPYrod. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM TOBEPXHOCTH.

2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.

3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUYECKO TEOpUH CTpOEeHUs BelecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BemlecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIAIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHUS YacTHII.
Buytpennsis sneprus. CriocoObl ©3MEHEHHUs BHYTPEHHEH SHEPTUH: TEIUIoNepeada i COBEpIISHUE
paboTel. Buel Temnonepenadn: TemiIONpPOBOJHOCTh, KOHBEKITHS, U3ITyUYeHUE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS 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 MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

HaGnronenue 6poyHOBCKOTO JIBIKEHUS.
Ha6mronenue auddysuu.
Habmronenue siBjaeHU cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmroneuue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Mozenu TEIUIOBBIX ABATATEIEH.

CoNoOrwWDE

Tl
N RO

Jlabopamopnuie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.
OnbIThI, AEMOHCTPUPYIOUIUME 3aBUCHUMOCTb JaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.
7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare Terionepeaadu u
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.
9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCapeHusl.
12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaeabHON TEMIOTHI IUIABJICHUS JIbJa.
Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpusanus Tei. J{Ba posa 3J1eKTpUUECKUX 3apsAa0B. B3aumoaeiicTBue 3apsyKeHHbIX TEI.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).

ok wnE



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTapHbIM 3ieKkTpuueckuil 3apsia. CrpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

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

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemiecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

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

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
BIEKTPUYECKOTO TOKa. [I[puMeHeHue IeKTPOMAarHuTOB B TEXHHUKE. [[eliCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTPOMArHUTHOM  WHAYKIUU. [IpaBunmo  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHUE IIIEKTPOCKOIIA.
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"'a30BbI1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK 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 JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
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 CHJIBI TOKA, HAYLIETO Y€pe3 PE3UCTOP, OT COTMPOTHBIICHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.
8. IIpoBepka mpaBuiia CIOXKEHHS HAPSHKEHUH TIPH MOCIIETOBATEILHOM COSAMHEHUH IBYX
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. UccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, MAYIIETO Yepes3 JJIAMIIOUKY, OT HalPsDKEHHSI Ha
HEM.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO 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
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Pazpen 8. Mexannueckue siBJICHHUS.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHoe aBrkeHne. CBo6ogHoe najaeHue. OnbIThl
lNanunes.

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

ITepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akon Herorona. IIpuHnun
CYIIEPIIO3ULIUU CHIL.

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

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
JBuxenue rianet Bokpyr Cousnna. [lepBas kocmuueckas ckopocTb. HeBecoMOCTh U iEperpysKu.



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

Nmnynec Tena. M3menenue ummynbca. Mnynbc cuibl. 3aKOH COXpaHEHHUS HMMITYJbCA.
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.

IToreHumanpHas 3Heprus C:karod nNpyxuHsl. Knnernueckas sHeprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HalmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHHA JIBIKCHHS OJHOTO W TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MIPSIMOJIMHEHHOTO JBMKCHUS.

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 JIBYKEHUH OTHOCHUTEIIFHO KaOWHETa (PU3HKH.

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. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

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 MexaHUYECKON YHEPTUU MTPU CBOOOTHOM TaICHHH.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPHU ABIKEHUU Tella MO IeHCTBUEM IPYKUHBI.

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 JBUKEHHUH 0€3 HaualbHON 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 MPYKUHBI.

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

FOpH3OHT8.J'ILHOfI MMOBEPXHOCTH.



10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOAbEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3yueHue 3aKk0Ha COXpAHEHUS SHEPTHUHU.

Pasznen 9. Mexanuveckne KoJieOaHUs U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienwe »Heprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue KojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10/ibHBIE U MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u yinbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacrnipoctpanenuie mpoI0JbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4yacToThl U EpUOAA KOJIEOAHUNH MaTEMATUYECKOTO MasiTHUKA.

2. OmpeneneHue 9acTOTHI M IEPUOJIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA.

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

JUIMHBI HUTH.

4. WccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. ITlpoBepka HE3aBUCHMMOCTU MepHOJa KoJeOaHWW Tpy3a, MOJBEHIEHHOTO K HUTH, 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.

Pa3znesn 10. Dj1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.

ok wdE

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CsolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBONCTBa CBETA.

Jlabopamopusvie pabomot u onvimol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeTOBbBIE AABJIEHUS.

JlyueBas moxenb cBetra. Mcrounuku cBeta. [IpsmonmHelHOE pacnpOoCTpaHEHUE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.

[Ipenomienne cBera. 3aKoH npenomiieHus cBeTa. [loaHOe BHYTpeHHEe OTpaK€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.



JIunza. Xox nyueit B nmuze. Omnrtmyeckas cucrema (oToammapara, MHUKPOCKONA U
TeslecKomna. 11a3 kak onTuyeckas cucteMa. ban3opyKkocTs U 1aJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciekTp. OnbiTel HetoroHa. CliojkeHUE CrIeKTPalIbHBIX IIBETOB.
Jucnepcus csera.
Jemoncmpayuu.

CoNaOrLdDE

[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 paccenBaroleH JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus ¢poroanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

No gk

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH Yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHH C TOMOIILIO COOMPAFOIIEH JTUH3HI.

Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOM CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI IO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITbl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOMIOJEHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmneiTel Pe3epdopna u ruranerapuas Mozenb aroma. Mojaens atoma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PagnoaktuBHOCTE. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnass monens aromHoro siapa. M3oronsl. PaaunoaktuBHble mnpeBpamenus. llepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U

aTOMHBIX si7ep. CBsi3b Macchl ¥ SHEpruu. Peakuuu cuHTe3a v neneHus saep. MIcToUHuKu sHepruu
CouHiia 1 38631,
Snepnas sHepretuka. JleicTBHS paAMOaKTUBHBIX U3TyYEHHUI Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

ok wnPE

CrieKTphl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.

Perucrpanus usirydeHus NpUpPOAHBIX MUHEPAIOB U IIPOAYKTOB.

Jlabopamopusie pabomot u onvimol.
1. HaOmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITydeHUSI.



2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpPHTENILHO-00001IA0IIINI MOTYIb.

[loBTOpUTENbHO--0000MIAIOIMI  MOIY/Ib [MpeAHa3HAuYeH JUld CUCTEeMaTH3aluu U
000011IeHUsT TPEIMETHOTO COJICPIKAHHSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3nke s 00yJaroUINXCsl, BRIOPABIIMX 3TOT Y4eOHBIN TPEAMET.

[Ipy n3ydyeHnn JaHHOTO MOYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynBaeTcs JOCTWOKCHUC TMPCAMCTHBIX W MCTAIIPECAMCTHBIX
IUTAaHUPYEMBIX PpEe3YyJbTaTOB 00ydeHHus, (QOpMHUpPYETCs €CTECTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOCHHMEC HAYUYHBIX METOAO0B UCCIICA0OBAHUA SIBIICHUH IprUpOAbI U TCXHUKH, OBJIAICHNC YMCHHUAMU
OOBICHSTH (1)I/ISI/I‘ICCKI/IC SABJICHUSA, IPUMCHAA IMOJTYYCHHBIC 3HAHHWA, pCUIATE 3aa4u, B TOM YHCJIC
KauCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETbHOCTHBIN XapakTep AAHHOTO pa3jelia Pealnu3yeTcs 3a CUET TOro,
qTo o6yqa}01u1/1ecsf BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJTYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/I3I/IquKI/Ie SIBJICHU S
B OKPYKAOIIEW NPUPOJE U MIOBCETHEBHON KU3HM;

HCIIOJIb30BaTh HAYYHBIC MCTOABI MUCCICAOBAHUA (bHSI/IquKI/IX SIBJIeHHfI, B TOM 4YHCJIE JIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOIOB,

OOBSICHSTH HAayY4YHBbIC OCHOBBEI HanOoJiee BaXKHBIX )IOCTI/I)KGHI/II\/'I COBpPEMECHHBIX T€XHOJ’IOFI/II71,
HaIrpuMep, NPaKTUYECKOr0 UCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.



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

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JTOCTH)KCHHE JINYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTAaTOB.

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

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® - IPOSIBIICHUE MHTEPECAa K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (DPM3MUECKOM
HayKH;

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

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

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - OCO3HAaHME B&XKHOCTH MOPAIbHO--3TUUECKHUX MTPUHIIUIIOB B JIEATEIHLHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCTIPUATHE ICTETUYCCKUX KAYECTB (PM3WUECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIAIONIEN KYIbTYPHI;

® - pa3BUTHE HAY4YHOH JII0003HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IEATEIbHOCTH;

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

® - 0CO3HaHHUE IIEHHOCTH 0e30MacHOro o0pas3a JKU3HU B COBPEMEHHOM TE€XHOJIOIHUECKOM MUPE,
BaYKHOCTH TNpaBul 0€30MacHOTrO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ 3JEKTPUUYECKUM 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) TPYyA0BOI0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
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 (QU3MYECKUX 3HAHWM AN pelieHdus 3agad B 00JacTu
OKpYXarollel cpebl, INIaHUPOBAHUS IIOCTYIKOB U OLICHKU UX BO3MOJKHBIX ITOCIEACTBUH 151
OKpYKarollen Cpeibl;

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

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKkoi HaNMpaBICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

® - [IOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESTEIIbHOCTD;

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

® - 0co3HaHHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYESCKUX 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 OKDPYKAIOUIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpMHpPOBaHBI MeTamnpeaIMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SBICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOTIOZCHUSAX, OTHOCSAIIUXCS K (PU3UIECKUM SIBJICHHSIM;

BBISIBJIATh TIPUYNHHO--CIICJICTBEHHBIE CBS3M TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO BEIOMPATH CIIOCO0 pemeHus yaeOHoi pusndeckoi 3a1aun (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pEIIeHHs, BbIOOp Hambojee MOIXOAANIET0 € Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

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

IIPpOBOAUTD IO CaAMOCTOATCIIBHO COCTABJICHHOMY ILUIAHY OIIBIT, HECJIOKHBIN (bn31/1qec1<m71
OKCIICPUMCECHT, HEOO0JIBbIIIOE HCCICIOBAaHUC (1)I/ISI/ILIGCKOFO SIBJICHUS,

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

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB 0606H_IGHI/I$I U BbBIBOJABI II0 pe3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHTHl M 3alpochl NMpH IMOUCKE M OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMalbHYIO (OpMYy NpeAcTaBiIeHUus HHPopMaruu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAWarpaMMaMH, HWHON
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW W HHUBHUIYaTIbHON paboTHI IpH
pELIeHUH KOHKPETHOM (hr3nueckoil mpoOiemsl;

NPUHUMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh PalOTHI, JOCTHras Ka4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHUBATh Ka4eCTBO CBOETO BKJI/1a B OOIIHIA TIPOTYKT IO KPUTEPHSIM, CAMOCTOSITEITHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PeryasiTuBHbIC YyHUBeEpcabHbIe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3UYECKUX 3HAHU;

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

CaMOCTOSITEIIEHO COCTAaBJISITh QJTOPUTM pElIeHUs (PU3MYECKOW 3aJaydl WM IUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
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 (HEAOCTHKEHUS) PE3yIbTaTOB JESATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI MJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHMBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JOTHKY JIPYroro;

IpU3HABAaTh CBOE MpaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUN:

® UCMOJB30BAaTh TMOHATHS: (U3UYECKME U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAMHHIBI (PM3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpAOE, >KHMJKOE, ra3000pa3HOE), MEXaHHUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIAFOIINECS COCY/IBI;

e paznmuuath sBieHus (Auddy3usi, TEIIOBOE TBUKEHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEpPHOE IBI)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TeJ, PaBHOBECHE
TBEPIBIX TEJ C 3aKPETUIEHHON OCHIO BpallleHHs, Tiepeiada JaBJIeHHUS TBEPIBIMU TEJIaMH,
KHUJIKOCTSIMA ¥ Ta3aMHd, aTMoc(epHOe JaBleHHe, IUIaBaHWE TeJ, TPEBPAIICHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (Pr3nYecKoe SBIICHUE,

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX SBIICHUH B OKPYXKAIOIIEM MHpE, B
TOM 4YHcie (QU3MYECKHe SBICHHWS B MPHUPOJE: MPHUMEPHI JBIKEHHS C Pa3IAnIHBIMH
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIYarud B Telie YeJIOBEKa, NMPH 3TOM TEPEBOJIUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UYECKUX SBICHUI;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3Yys GU3NYECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSYKECTH, BEC Tella, CHJIa TPEHUs, 1aBjeHue (TBEPIOro
Tena, JKUAKOCTH, ra3a), BHITAJIKUBAIOLIAs CUJa, MEXaHW4yeckas paboTa, MOIIHOCT,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(Q(HUIIMEHT TIOJIE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETUYeCcKas W TMOTEHIMaJbHAs SHEpPrusi), MpU ONHMCAHUU MPABWIBHO TPAaKTOBATh
(bu3MUYeCKUit CMBICIT UCTIOJIB3YEMbIX BETUUYHH, UX 0003HAUEHUS U €AMHUILIBI (PU3NUECKUX
BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3BIBAIOIINE IaHHYIO (DU3MYECKYI0 BEIUYHHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCUMOCTEH (pu3mueckux
BEJIUYMH;

®  XapaKTepU30BaTh CBOWCTBA Tell, (pr3nuecKkue sIBJICHH U MPOIIECChI, UCIOJIb3Ys MpaBUia
CIIOXEHHsI CHJI (BJIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phiuara (OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPaHEHHUS MEXaHWYECKOW PHEpPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alUCBhIBaTh €T0 MAaTEMaTUYECKOE BhIPAKCHHE;

e OOBACHATH PU3MUECKHUE ABJICHUS, IPOIIECCHI M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallUd  NpPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE U3 1—2 TIOTHYECKUX I1aroB ¢ ONopoi Ha 1—
2 UW3y4YyeHHBIX CBOIcTBa (U3MYECKUX SABICHMH, (HU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3a7auu B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3bIBalOIIKE (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3alUChIBATh
KpaTKoe yCJOBHE, MOJCTABIATh (PU3MUECKHE BEIWYMHBI B (OPMYNIBI M HPOBOJIUTH



pacu€Tbl, HAaXOAWTH CIPABOYHBIC JAHHBIC, HEOOXOJWMBIC MJISi pEIICHUs 3anaad,
OILICHUBATh PEATMCTUYHOCTD MOTYYEHHOUN (PU3MUECKON BEIINUHMHBL,

pacro3HaBaTh Ipo0IEMbl, KOTOPhIE MOKHO PEIIUTH ITPU MOMOIIH (PU3UUYECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAHUS BBIICIATH IPOBEPSAEMOE INPEIIOJOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH NOJYYEHHBIH PE3YyNbTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3YJIbTATaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSEMBbIE MPEANOJIOKEHUs, COOMPAaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPbl C MCHOJb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TeJla, CUJIbl TPEHUs CKOJIBKEHHs OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
W3MepeHus, cleAysl MpPeIoKEHHOMY IUIaHy, (UKCHUpPOBATh Pe3yiIbTaThl MOJYy4EHHOM
3aBUCHUMOCTH (PU3MUECKUX BETMYHMH B BUJIE ITPEATI0KEHHBIX TaOIUIl U TpaduKOB, JeNIaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJIKOCTH W TBEPAOro Teja, Cuila TPEHHS CKOJIBKEHHMs, JaBJICHHE BO31yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(h(GUIMEHT MOJIE3HOTO JEHUCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEIJI0KEHHON
WHCTPYKUMU: MIPU BBIMOJIHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYMCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JSHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJI0K, HAKJIOHHAS TJI0CKOCTB;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX oOmHMCcaHUsA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3Yys 3HAHUS O CBOMCTBAaX (M3UUECKUX SIBICHHI M HE0O0XOIUMBbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ OpudOpaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYILIECTBIISITh OTOOP HWCTOYHMKOB HWH(poOpManuu B VHTEpHETE B COOTBETCTBHU C
3aJaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUN U IYTEM CPABHEHUS
Pa3MUYHBIX UICTOYHUKOB BBLICTATH HH(DOPMAIIHIO, KOTOPAS SBISETCS MPOTUBOPECUNBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MIPH BBHIMIOJHEHUH YYEOHBIX 3aJIaHUIM HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(u3HYECKOTO CoAepKaHMs, CIPABOYHBIC MAaTePUAIILI, PECYPCHI ceTH MHTEepHET, BIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU U3 OJHOUN
3HAKOBOU CUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NICCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKHe COOOIIEHUs O pe3yJbTaTax MPOEKTOB MM YU4eOHBIX UCCIIEIOBAHHMI, TTPH STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMU 331a4aMU, CJIEAUTH 3a BBITIOJHEHHUEM IJIaHa
NEHUCTBUM, aIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JIEATEILHOCTH TPYIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOITHX.

K koHiy oOyuenuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBIIEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/AyXa, TEMIIepaTypa, BHYTPEHHSSA
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
110J1€, MPOBOIHUKU U JUDJIEKTPUKH, MOCTOSHHBIN AIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasnuyath SBJCHUS (TEIUIOBOE pACHIMpEHUE U CKaTue, TeIulonepenada, TEIUIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJEHCAlus,
IJIaBJICHUE, KpucTaJm3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terionepeaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3apsA70B, JCUCTBHS AJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIHS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBICHUHN B OKPY)KAIOILEM MHpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE SABJICHUS B aTMOc(hepe, IIMEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
nosie 3emutd, Apei( MoIoCcoB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3emiie, TOJIspHOe
CUSHHE, TpPHU O5TOM TMEPEeBOJUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CyIIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) PU3NYECKUX SIBICHUA;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEMJIOEMKOCTh  BEIIECTBA, YJEJIbHAass TEIUIOTAa IUIABJIEHUS, YyJAENbHas TeIoTa
napooOpazoBaHus, yJeNbHAs TEIUIOTA CTOpaHUsS TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU
3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAIlPSHKEHUE, COMPOTUBIIEHNE MPOBOJHUKA, YACIBHOE



COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOIIHOCTD 3JIEKTPUUECKOTO TOKA), IPU ONMCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICIT MCIOIB3YyEMBIX BEJIIMYMH, 0003HAYCHUS U
eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIONIUE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCHOJB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
MPUHIIMI CYIEPIO3ULMH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa A58 yyacTka Len, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
3TOM J1aBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3alMCHIBATH €0 MATEMAaTUYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemate pacy€THple 3aJaud B 2-3 JeMCTBHS, HCHOJNb3yd 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIOIIME (PU3MUECKNE BEIMUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33]]a4 3alMChIBATh
KpaTKO€ YCIIOBHE, BBISBIISATH HEIOCTAaTOK JaHHBIX JJISl pEUIeHHUs 3aJayd, BHIOMpATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLIeHUs], TPOBOAUTH PACYETHI U CPABHUBATH
MOJIyY€HHOE 3HauYeHHEe (U3NYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIINUTh ITPU MOMOIIH (PU3NYECKUX METOJIOB,
HCIIOJIb3YSl ONMCAHHME HCCIECNOBAHUs, BBIICIATE IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA POBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOACHHUIO (PU3UYECKUX SIBICHUM MM (U3NYECKUX CBOICTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIIAJM €€ IOBEPXHOCTH, DJJICKTpHU3alus Tel H
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa, CBOWMCTBA JJIEKTPOABUIaTEIIs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSIMBIX M3MEPEHMH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOIHHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHUE TIOCIEN0BATENIBHOIO W MMApaUIEIbHOTO COEIUHEHUN IPOBOJAHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHHs (DM3NYECKUX BEIMUYMH (yIeNabHas TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TmpaBWiIa TEXHUKH O0€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYHK AIIEKTPUUYECKOU
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIeI0BaTeNIbHBIM U MapauleIbHBIM COEIMHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
UCIOJb30BAHUS (PU3MYECKUX 3HAHWM B IIOBCEJAHEBHOW KHM3HM M oOecledyeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

®  OCYLIECTBJIATh MOUCK HH(POpMALUU PU3HUECKOTO cofiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIKXCA 3HAHUN W MyTEM CpPaBHEHMs JONOJIHMUTENbHBIX MCTOUYHHKOB BBIJIENATH
nHGpOpMaIHIO, KOTOPas ABJISIETCS IPOTUBOPEUUBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

® UCMOJb30BATh MIPU BBIIOJIHEHNU y4eOHBIX 3aaHUN HAYyYHO--TIOMYJISPHYIO JIUTEPATypy
(bU3NYECKOro colepKaHMsl, ClIpaBOYHbIE MaTepUallbl, pecypchl ceTi VIHTepHeT, BajeTh
npuéMaMi KOHCHEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHOH
3HAKOBOM CHUCTEMBI B JPYI'YIO;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblEe COOOLIeHMs, 0000masn
MHGOPMAILIMIO U3 HECKOJIBKUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUsA, B TOM UMCIE
NyOoJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHON MM  HMCCIel0BaTelbCKON
JeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NOHATHHMHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUCH;

® [pU BBHINOJHEHUHM YYEOHBIX IPOEKTOB M HCCIEIOBaHUNM (PU3MYECKUX MPOILIECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJIEHCTBUE, MTPOSBIISIS TOTOBHOCTH pa3pelaTb KOHQIUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:

® UCMOJb30BAaTh MOHATHS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBWXKEHUs, epopmanus (ynpyras, rniacTudeckas),



TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3kKu, IIEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoyiebaHus ¥  BOJHBL, 3BYK, MH(QPa3ByK H  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIA 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6JII/I30pyKOCTB u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, anb(ba-, 66Ta- n ramMma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMepHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBHKEHUE, CBOOOHOE TaJICHHE TN, PABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOI[CﬁCTBHe TECII, PCAKTUBHOC JABHMKCHUC,
KosiebaTenbHOe JBM)KEHHE (3aTyxXalollue W BBIHYXKACHHBIC KOJIOAaHWs), PE30HaHC,
BOJIHOBOE [BIDKEHHE, OTPaKEHHUE 3BYKa, TPSMOJIMHEHHOE pacrpoCTpaHEeHHeE,
OTpaKeHHE U MPEJIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTCCTBCHHAA paIluOAKTUBHOCTb, BOSHUKHOBCHUEC JIMHENYaTOr0 CIICKTpa I/I3J'Iy‘-IeHI/I$[) 10
OIMMCAaHUIO UX XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC
(buznuecKoe sIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
ConHeuHoit CHUCTEMBI, PCAKTUBHOC ABHMKCHHUEC KNBBIX OPraHU3MOB, BOCIIPUATUEC 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHUYECKHe BOJIHBI, IIYHaMH, 95XO, IBETa Tell,
OIITUYCCKUC SABJICHU S B mnpuponae, OHMOJIOTNYECKOE HeﬁCTBHe BHUIUMOTIO,
yIABTPaQHUOJIETOBOIO M PEHTTEHOBCKOTO H3IIy4EHUH, €CTECTBEHHBIH pPaJlOaKTHBHBIN
(hoH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IYYEHHE NPUPOJHBIX MHHEPaJoB,
NecTBHE palMOaKTUBHBIX M3IYY€HUN Ha OpPraHu3M 4ejoBeKa), IPU 3TOM MEePEBOINUTH
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTHCHIBATh U3YyYCHHbIE CBOWCTBA Tell U (U3UUYECKUE SIBICHUS, UCIIONb3Yysl (PU3NUECKUE
BEJIMYMHBI (CPEAHSASI U MTHOBEHHAsi CKOPOCTh Tella MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJTHOIrO MaeHHs, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHN4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS HEPIUsl Teja, MMOJAHITOTO
HaJl MOBEPXHOCTHIO 3eMJIH, IOTEHIIUAIbHAS SJHEPTUS CKATOM MPYKUHbBI, KHHETUYECKas
SHEprus, MOoJHasi MEXaHUUYECKask SYHEPrus, MEPUOJI U YacTOTa KoJIeOaHUi, ATTMHA BOJIHBI,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
MIpU OMHMCAHUU MPABUIHHO TPAKTOBATh (PU3MUECKUN CMBICH UCHOJIB3YEMbIX BEIHYUH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOILIUE
JTaHHYIO PU3NYECKYIO BETMUHUHY C IPYTUMH BETUYUHAMU, CTPOUTH IPaPUKHN H3YUEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SBJICHUS W MPOIECCHI, UCTIOIb3YS 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII CYNEPIIO3UIIUN CHII,
MPUHIIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl HhI0TOHA, 3aKOH COXpaHEHHSI UMITYIIbCA,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3apsIoBOTO U
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMCBHIBAaTh €M0 MaTEMATHYECKOE BBIPAKECHUE;

O0OBSACHATh (PU3MUECKHE MPOIECCHl W CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalluii  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--



CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (M3WYECKUX SIBICHHH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHMUI ), UCIIONb3Ys
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/Iayd 3alliChIBaTh KPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JaHHBIC, BBIOUPATH 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC UISl PEIICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEIL;

pacro3HaBaTh Ipo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPH MTOMOIIH (PU3NIECKUX METOJIOB,
WCTIONb3Yysl OINKCAHWE WCCIENIOBAHMS, BBIICIATh MPOBEPSEMOE TPEAIOJIOKEHHE,
OIICHUBATh MPABUIBHOCTH TMOPSAKA MPOBEACHUS WCCIEIOBAHUS, IeNaTh BBIBOJIHI,
MHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUIA U OIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3yd4eHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCHMOCTh
nepro/ia KoJIeOaHui MPyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbI MAJIBIX KOJI€OaHHH, MPSIMOJIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3jioXkeHne OeI0ro CBeTa B CIEKTP, U3yUeHUE CBONCTB U300pakeHUSI B INIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaMeTa B coOuparomieil JmH3e, HaOIIoIeHue
CIUIOIIHBIX ¥ JIMHEHYATBIX CIIEKTPOB H3IIYYEHHsI): CaMOCTOSTEIbHO CcOOUpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyTOBaHHWS, OMUCHIBATH XOJ OMBITA W €TO
pe3ynbTaThl, GOpPMYIHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHE coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH>KEHUU
0e3 Ha4yalbHOM CKOPOCTH, Mepuoia KojJebaHnii MaTeMaTHUYeCKOr0 MasiTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHHsI CBETa OT yriia MaJeHUs U Yyriia IpeJoMIICHUs OT
yria majieHus1): IUIAaHUPOBATh HCCIEI0OBAHUE, CaMOCTOSTEIbHO cOOUMpaTh YCTaHOBKY,
(bukcupoBaTh pe3yibTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BEIUYUH (CpelHsAs CKOpPOCTh H
YCKOpEHHUE Tefia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBLKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKAsh CHJIa coOuparonel IUH3bI, paJAUOAKTUBHBIN (OH): IIIAHUPOBATH
W3MEpeHusi, COOMpPaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIMOJHATH H3MEPEHUS,
clenys MpeIoKEHHOM HHCTPYKIIUU, BEIUUCIISITh 3HAUCHHNE BETMUMHBI U aHATTM3UPOBATh
MOJTy4Y€HHBIE PE3YIbTAThI C YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIE TPHU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
MJIaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO S]Ipa;



XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C ONOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU 1OJIOKEHHUS,
PacCTOSIHUS U YCKOPEHHSI, paKeTa, 3X0JI0T, OUKH, IEPUCKOTII, (OTOAIApaT, ONTUYECKUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (M3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB NMPU PEIICHHH Yy4eOHO--
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MOCTPOCHUS M300paKEHHUI B TUIOCKOM
3epKalie ¥ coOMparomIeit TuH3e;

NPUBOANTH TIPUMEPHl (HAXOAWTHh HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
HCIIOJIb30BaHUS (DU3MUECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s 00ecredeHUs
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cperne;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TMOUCKOBBIA 3allpoC, HAXOIUTh IYTU OIpeAeTIeHUs
JOCTOBEPHOCTH TMOJIydeHHOM UWHGOpMaluu Ha OCHOBE HWMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCII0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(bu3nyecKoro cofepKaHusl, CIpaBOYHbIE MaTepHAalIbl, pecypchl ceTu MHTepHeT, BiIaieTh
npuéMaM KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOpMAIMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COAEpKaHMs, MMyOIMYHO NPEACTABISTDH
pe3ynbTaThl MPOEKTHOM WIIM MCCIIENA0BATENIBCKON AEATEIBHOCTH, MPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM(POBbIE)
B NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa
bu6mmoreka [IOK
1.1 (6)) - 2
H3HKa - HayKa O npHpoae https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2
HBHHCCIKHIE BB https://m.edso0.ru/7f416194
1.3 EcrecTrBeHHOHAYYHBIN METOT ITO3HAHUS 2 bubmorexa [IOK
' ya A https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHie Betiecta https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bu6moreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 h tI:p;I:I;I/(r);ZIEjaS(I)lO.ru 17§416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmorexa OK
' g https://m.edsoo0.ru/7f416194
3.2 MexaHnueckoe OBMKEHUE 3 bubmorexa OK
' g https://m.edsoo0.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

3.3 Huepuus, Macca, INIOTHOCTE 4 bubmorexa [IOK
' P, > https://m.edso0.ru/7f416194
bubnuoreka IIOK
4 .B 14
3 Cuna. Buet cur https://m.edsoo.ru/7f416194
Hroro no pazgeny 24
Pasnen 4. /laBjieHue TBEPABIX TeJ, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHuss TBEPABIMU 3 bubnuoreka [JOK
' TeJIaMU, JKUIKOCTSIMU U Ta3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOCHEPHOE JABICHHE 6 https://m.edsoo0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bu6moreka [IOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6moreka [IOK
>1 Pabota 1 MomHoCTS 3 https://m.edsoo.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 Bubamorexa [IOK
' P https://m.edso0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [IOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 71



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

8 KJIACC

Ne i/t

HaumenoBanue pa3iesioB U TeM
NPOrpaMMmblI

KoaudecTBo 9acoB

Bcero

JuexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3gen 1. TemioBblie ABJICHUA

1.1 CrtpoeHue 1 CBOIICTBA BEII[ECTBA 7 bubmorexa TIOK
' p m https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21
CTIIOBBIC MPOTIeCCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apPSKECHHbBIC 7 bubnuotexa [JOK
' Tesa M UX B3aUMOJICICTBIE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 htts://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M 6
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 OneKTpOMarHuTHas HHIYKIHS 4 bubmorexa I[IOK
' P Ay https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68



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

Ne i/t

HaumenoBanue pa3iesioB U TeM
NPOrpaMMmblI

KoaudecTBo 9acoB

Bcero

JuexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgen 1. Mexanndeckue iBJICHUSA

11 MexaHn4ecKoe IBMKEHUE U CTIOCOOBI 10 bu6mmoreka [IOK
' ero OTHCaHHS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20
SAHMOACHETBHE Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10
AROHE CORPAREHEA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7
CAHIHCCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 M .3 8
CHAHHHASCKHE BOMHEL. IRy https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIEKTPOMAarHuTHOE MOJie U 6 bubmuoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
bu6mmoreka [IOK
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETa 6

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



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

4.2 JIMH3EI 1 OIITHYECKHE IPUOOPEI 6 bubmorexa HOK
' pHbop https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenune 0esloro cBera B CIIEKT 3 bubmorexa [JOK
' p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue 1 norjouieHue cBeta 4 bubnuoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
.2
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. s 7
53 FICPHbIC peakiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102



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

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®dusnka (B 2 gactsx), 8 knacce/ I'enaenmreitn JI.O., bynarosa A.A., Kopuunses 1.H.,
Komkuna A.B.; mox pegakuueii Opioa B.A., O0mmecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHui»; AkioHepHoe oomiectBo «M3marenscTBo «lIpocBenienne)
» ®dusuka (B 2 yactsx), 9 knace/ I'enpenmreita JI.O., Bymarosa A. A., Kopamises U.H.,
Komknna A.B.; mon pegakuueii Opiosa B.A., O0mecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«BMMHOM. JlaGopaTopust 3HaHui»; AkioHepHoe oomiectBo «M3marenscTBo «lIpocBenienne)
®dwusuka, 7 kiacc/ [epeimkua .M., UBanoB A.U., AkunonepHoe o0miecTBo «31arenscTBo
«IIpocsemenne»

» dusuka, 8 knacc/ [epsimkua .M., UBanoB A.U., Akuroneproe o0miectBo «M31arenscTBo
«IIpocBemenue

» dmsuka, 9 xknacc/ [epsimkua .M., I'ytauk E.M., UBanoB A.U., [lerpoBa M. A.,
AxunonepHoe o6mectBo «M3natenserBo «IIpocsenienue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®uzuka. 7 kiacc. Meroanueckoe nocodue k yd. [lepsimkuna. - Gunonosuy H.B.
®wusuka. 8 kiacc. Meroanueckoe nocodue k yd. [lepsimkuna. - ®unonosuy H.B.
®dwusuka. 9 kiacc. Meroanyeckoe nocodue k yd. [lepsimkuna. - ®unonosuy H.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://lwww.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant. mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/



