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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gusrke Ha ypoBHE OCHOBHOT'O 00I1IIEr0 00pa30BaHUs COCTABIICHA
Ha OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3oBaTenbHOM mporpaMmel, npeacraBieHHbIXx B @PI'OC OO0, a takxe ¢
yaétoM deaepabHON pabouel mporpaMMbl BocriuTanus U KoHnenmuu mpenogaBaHus
yueOHoro npeamera « Pu3nkay.

ConepxaHue mnporpaMMmbl IO (U3MKEe HaNpaBiIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH 00YUaIOIIMNXCSl M OPTaHU3AIUIO H3yUeHUs PU3UKU
Ha JESITeNbHOCTHON OCHOBE. B mporpamme mno (u3uke yYUTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mpeamera B peanmuzanuu TpeboBanuiik GI'OC OOO k miIaHUpyeMbIM
JUYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOYy4EHHUs, a TAKKE MEXKIPEIMETHBIC
CBSI3U ECTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana mno
rogaM oOyudeHust (MO Kjaccam), MpeajiaraeT MPUMEPHYIO TOCIIEeI0BATEIHLHOCTD
U3YUYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS HNPEIAMETHOTO COAEPKAHUSA U yUETE
BO3PACTHBIX 0COOCHHOCTEN O0YYArOIIINXCS.

[Iporpamma no ¢pusuke pazpadoTaHa ¢ IO OKa3aHU METOAUYECKON MOMOIIH
YUHTEIIO B CO3/IaHUM padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

duznka SBISETCS CUCTEMOOOPA3YIOMIMM JIJIi €CTECTBEHHOHAYYHBIX y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3ydaeMbIX XUMHEH, Onosiorueit, actpoHomue u ¢usnyeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAyYHYIO KapTHHY MHUpa, MPEJOCTABISIET HauOosee SICHbIC
oOpa3ipl NPUMEHEHUS Hay4YHOrO0 METOoJa IO3HaHus, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUMN O MUPE.

Onna W3 riaBHBIX 3a1ad (pu3nyeckoro oOpa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHOH TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Gpu3nku Ha 0a30BOM ypOBHE MPEIOIAraeT OBIaICHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO I'PAMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS;

e OLIEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYYHBIE JOKA3aTEIbCTBA
JUIS1 IOJTYYEHUSI BBIBOJIOB.

Ilenmn wu3ydeHuss (uU3MKKM HA ypOBHE OCHOBHOTO 00mero oOpa3oBaHuUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «®duszuka» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit denepalinu, peanu3yonx OCHOBHbIC
oOmieoOpa3oBaTebHble  MPOrpaMMbl,  yTBEpKAEHHOW  pemeHueM  Komeruu
MusnncTepcTBa pocBenienus Poccuiickoit @enepariuu (mpotokoit ot 3 aekadps 2019
r. No ITK4BH).



e usyyenus pusuxm:

mpuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOydJaloIUXCS K HAyIHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe MO3HAHUS M (HOPMHPOBAHUE
MCCJIEI0OBATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHupOBaHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yYCHHUS OCHOB
CTPOCHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHpOBaHHE TPEJICTABICHUH O POIUM (PU3MKH I Pa3BUTHUSA JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MIPEICTABICHUM 0 BO3MOJKHBIX cdepax Oymymen
po(eCCHOHATBLHON JIESITCIBHOCTH, CBSI3aHHOM C (DU3HMKOM, IMOJATOTOBKA K
JaNbHEHIIIEMy 00YYCHHUIO B 3TOM HalpaBIICHUH.

JlocTikeHre 3TUX 1eliel MporpaMMebl o (pU3uKe Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIIEUNBALCTCS PEIICHUEM CIICIYIOMINX 3a4a4:

MpuOOpETEHNE 3HAHUIA O JUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHHUCCKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;
npUOOpETeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (DU3UUYECKUE SBIICHUS C
HCITOJTH30BAaHUEM TTOTYYCHHBIX 3HAHHA;

OCBOCHHE METOJOB PEIICHHUS TNPOCTEHIUX  pPacu€THBIX 3amad ¢
WCIIOJIB30BaHUEM  (U3UYECKUX  MOJCNICH, TBOPUYECKMX W  TPAKTUKO
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HAOMIOJaTh MPUPOJHBIC SIBICHUS W BBIMOJIHSATH OIBITHI,
nabopatopHble  pabOThl W DIKCIEPUMEHTAJIbHbIE  HMCCJCJAOBaHUA C
HCITOJTb30BaHUEM M3MEPHUTEIILHBIX PUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MHpOpMaIHEH (PUINYECKOTO COoAepKaHUs,
BKJIOYasi MH(OpPMAIUIO O COBPEMEHHBIX TOCTIDKCHHSIX (DM3HUKH, aHAIW3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO cO cepaMu nMpodecCuoHaTBHON AESTETbHOCTH, CBSI3AaHHBIMU C
(bHU3UKOH, 1 COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMU HA JTOCTHIKEHUSIX
(bu3rUecKoi HayKHu.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro

oOpazoBaHusi oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefeNl0), B 8
Kjacce — 68 vacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gaca B Hefenio).

[Ipenyaraemelii B mporpamMme 1Mo (U3MKE MEepeyeHb JIA0OPATOPHBIX padOT U
OTIBITOB HOCHT PEKOMCHJIATEIBHBIM XapakTep, YUUTENb JIeJacT BbIOOP MpPOBEICHUS
7a00paTOPHBIX pPabOT W OMNBITOB € YYETOM WHAUBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CMHUCKa HKCIEPUMEHTAIBHBIX 3aJlaHul, TMpeaiaraeMbIX B paMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpaA.

@uszuka — Hayka o mpupone. SBneHus npuponsl. DU3NYECKUE SBIICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeaWuWHBL. I3mepenune Qusnueckux BenuunH. Dusznueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢u3uka u JApyrue ecTecTBEHHbIE HayKd HU3Y4yaloT  [PHUPOIY.
EcTecTBeHHOHAyuHBIi METOJ TMO3HAHUS: HAOJIIOJEHUE, IOCTAHOBKA HAY4YHOIO
BONPOCA, BBIIBIKEHHE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBICHEHHE
HabmoaeMoro sBieHus. Onucanue GU3NIECKUX SIBJICHUN C TTOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOPsHl U Mpoleaypa NPsSMbIX HU3MEPEHUN aHAJOTOBBIM WU
1U(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue 1eHb A€IEHUS IKAIbl H3MEPUTEIBHOTO MpUudopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OrnpeneneHue pa3MepoOB MabIX TE.

5. M3MepeHnue TeMiiepaTypbl IpH HOMOLIH KUAKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEpaTyphbl.

6. IIpoBenenue wucciaenoBaHHWs O NPOBEPKE THUIIOTE3bI: JAJIbHOCTh IOJIETA
miapyuKa, MyLMEHHOTO TOPU30HTalIbHO, T€M OoJibllle, YeM OoJbllie BbICOTA
mycKa.

Paszpnea 2. IlepBoHayajibHble CBEACHUS 0 CTPOCHUH BELeCTBA.

Crpoenue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OIBITHL, JOKA3bIBAIOLINE

JVCKPETHOE CTPOCHUE BELIECTBA.

JIBuxenue yactul BemiectBa. CBSI3b CKOPOCTH JABWKEHHUS YacCTUI[ C
Temrneparypoil. bpoyHoBckoe aBmxkeHue, auddysus. BzaumonpeincTBue UYacTHIL
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH W TBEPIBIX
(KkpucTalumyeckux) Tea. B3auMocBsI3b MeXAy CBONCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U HUX ATOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaOmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmogenue nuddyszuu.



3. HaOmronenue siBneHnii, 0OBSICHIIONUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnsie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM pAZIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYISIPHOTO MPUTSKEHHUS.
Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.
MexaHnueckoe JBWXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHUKECHUE.
Cxopoctb. CpeaHsii CKOpOCTb IPU HEPAaBHOMEPHOM JBHXKEHMH. Pacuér mytu wu
BPEMEHH JIBUKCHMUSL.
SBneHne wuHepuMU. 3aKOH HHEpUMH. B3anmoneicTBHEe Ten Kak MNpUYUHA
M3MEHEHHUSI CKOPOCTHU JIBMKEHUA Tel. Macca Kak Mepa MHEPTHOCTH Teua. [IoTHOCTh
BemecTBa. CBs3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.
Cuita Kak XapakTepucTUKa B3aumoaecTBus Ten. Cuia yrnpyroctu u 3ako ['yka.
N3mepenune cuibl ¢ MOMOIIBIO THHAMOMETpPA. SIBICHUE TATOTCHUS U CUJIA TSHKECTH.
Cuna TspkecTH Ha Apyrux mua”etax. Bec Ttenma. Heeecomocts. CrnokeHue cu,
HaIIPaBIICHHBIX MO OAHOU mpsiMoi. PaBHOzelcTByomas cui. Cuna tpeHus. Tpenue
CKOJIBKEHHUSI U TPEHUE MOKOsA. TpeHue B IpUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOTo ABMKEHUS Tela.
2. HM3mepeHune CKOpOoCTH NPSMOJIMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs UHEPIUU.
4. HaOmroneHne u3MeHEHUs: CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc 0 B3aUMOAECHCTBUIO TEI.
6. CnoxxeHue cuJl, HallpaBJIECHHBIX IO OJJHOM MIPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpenenieHHe CKOPOCTH PABHOMEPHOrO JIBUKEHUS (IIapyKa B YKUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

2. OmpepneneHue cpeaHed CKOPOCTH CKOJBKEHHMS Opycka WM IIapuKa [0
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmBITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsKeHUs (1aedopmariim)
NPYXWHBI OT NPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT BEca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEMN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

Hanenue. CriocoObl YMEHBINIEHUS W yBEJIWYEHUs NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUsS Tra3a OT o0béMa, TemmepaTypbl. llepenaua paBieHus
TBEPABIMU TEJIAMU, KHUJKOCTAMU W razamMu. 3akoH Ilackans. IIHeBmaTuueckue
MallliHbl. 3aBUCUMOCTh JAaBJICHHUS JKUJIKOCTH OT DIIYOWMHBL. [ MapocTaTuydecKuii
napaaokc. Coolrraronuecs: cocyasl. [ mapaBmnyeckue MEXaHu3MBbl.



Atmocdepa 3emnu u arMmocdepHoe agaBieHue. [IpuuMHBI CyIIECTBOBAHUSA
BO3aymHOM o6omouku 3emuu. OmnbiT Toppuuennu. H3mepenue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOIO AABJIECHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpuOops! 115 U3MEpeHHst aTMOCPEPHOTO J1aBICHUS.

JlericTBUE KUIAKOCTH M ra3a Ha IMOIPYKEHHOE B HHUX TeJO. BuITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.

o v A W e

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBiieHUS KUIAKOCTBIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mapasnuueckunii mpecc.

[IposiBienue nercTBus aTMochepHOTO JaBICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJla U
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW KUIKOCTH.

VYcnoBue 1iaBaHus TEJ: IUIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIECHHUS IJIOTHOCTEH Tejla U )KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA.

Ornpenenenre BBITATKMBAIOLIEN CUIIBL, IEHCTBYIOIIEN HA TEJIO, TOIPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CUJIBI, JEUCTBYIOLIEH Ha TEJIO B
KHUIKOCTH, OT MacChl Tena.

OnbITel, JAEMOHCTPUPYIOUIME  3aBHCUMOCTb  BBITAIKMBAIOIIEH  CHUJIBL,
JICHUCTBYIOIIEH Ha TENO B KHIKOCTHU, OT 00BEMaA MOTPYKEHHOM B KUIKOCTh
YaCTHU TeJa U OT IUNIOTHOCTHU KUIKOCTH.

KoncTtpynpoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOJKHU U ONPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zpnes S. PaGora 1 MOIIHOCTB. JHEPrusi.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAas TUIOCKOCTh. [lpaBuio
paBHOBecus pbiuara. [I[pumeHeHre npaBuia paBHOBECUSI pblyara K 0J0Ky. «30JI0TOe
npaBuwio» MexaHuku. KIIJ[ mpocteix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U
TEXHHKE.

Mexannueckas odHeprus. KuHetnueckas W NOTEHUHWAIbHAs  JHEPIHUS.
[IpeBpailieHrie OJHOTO BHJIa MEXAHMYECKON PHEPrud B APYrod. 3aKOH COXpaHEHHUS
SHEPTrUM B MEXAHUKE.

Jemoncmpayuu.

1.

[TIprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomuel u onvimol.



1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU TeEJNa IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue ycaoBui paBHOBECHUS pblyara.
3. M3mepenue KII/] HaKTOHHON MIOCKOCTH.
4. M3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKOM YHEPIUH.
8 KUIIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHH  CTPOEHUS
BellecTBa. Macca W pasmepsl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHMM  BEIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUM MOJEKYIAPHO-KHHETHYECKOW TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SBJICHUS. TEIIOBOE pacClIMpPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHII.
Buyrtpennsis sneprusi. CriocoObl H3MEHEHUSI BHYTPEHHEHW dHEPTUu: TeIionepeiaya u
coBepiieHue paboTel. Buubl Temonepenayu: TEMIONPOBOJHOCTb, KOHBEKLUS,
W3JIy4YEHHUE.

KonuyectBo TemnoTsl. YienbHas TEIUNIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro OanaHca. [lnaBneHue u orBepaeBanue
KPUCTAJUIMYECKUX BEIIECTB. YJeNbHas TerioTa IuiaBieHus. [lapooOGpazoBanue u
koHJeHcauusa. Mcnapenne. Kumnenuwe. VYpenpHas Temiora napooOpa3OBaHMSL.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpunnuner pabotel TerioBbix npurareneit KIIJ TtemmoBoro aBuratesns.
TennoBble ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MTPEBPALLECHUS JHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmogenue nuddyszuu.

3. HaOmronenue siBleHU CMauyuBaHUS U KaWIUISIPHBIX SIBJICHUM.

4. HabmoneHue TeraoBOro pacliupeHus Tell.

5. V3MeHeHue maBieHMs Ta3a MpU M3MEHEHHMH OOBEMa M HarpeBaHUM WITU
OXJIAXKICHUH.

[IpaBuna u3MepeHus TEMIIEPATYPHI.

Bunsl Tenonepenaymn.

Oxnaxk/ieHue Ipy COBEPUICHUH PabOThI.

HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMU CHJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

6
7.
8.
9



11. HabGnronenue KumenHwus.

12. HabnrogeHne mocTosSTHCTBA TeMITepaTyphl MPH TIaBJICHUH.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomol u onvimol.

1. OnsITHl IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUSI.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJTU caxapa.

3. OmpITEI O HAOMIOJAEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, XUIKOCTEH U

TBEPJIBIX TEIL.
4. OmnpeneneHue NaBICHUS BO3AyXa B OJJIOHE HITIPUIIA.
OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIaBJICHUS BO3IyXa OT €ro 00bEéMa
Y HarpeBaHMs WM OXJIaXKICHUSI.

6. IIpoBepka runoTesbl JMHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIEepaTyphl.

7. HaOmionenue wu3MeHEHUs BHYTPEHHEH OHEpPruM Tella B pe3yibTaTe
Terionepeaayu U padboThl BHELITHUX CHUJL.

8. HccinenoBanue sBIEHUS TEINIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U

ropsityer BOJBL.

9. OmpeneneHne KOIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJION MPH TEIJIO00OMEHE

C HarpeThIM METAJUIMUYECKUM LIHJIUHAPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpeniesieHHe OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onextpuzanus Teda. JlBa pona >3IeKTpuYecKUx 3apsnoB. B3aumoneincrtBue
3apspKeHHBIX Tell. 3akoH KylioHa (3aBUCHMOCTB CHIIBI B3aUMOAEHCTBUS 3apSyKEHHBIX
TEJ OT BEJTUYUHBI 3apSAJI0OB U PACCTOSHUS MEXKTy TE€JIaMu).

OnekTpuueckoe mnone. Hanpssk€HHOCTh 3ieKTpudeckoro mnois. [IpuHuun
CYHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsmoB. OJEMEHTApHBIA JJIEKTPUYECKUM 3apsll.
Crpoenue aroMa. [TpoBOIHUKH U AUANEKTPUKHU. 3AaKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHUS AJICKTPUUYECKOTO  TOKA.
HNcTtouHuku TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJKOCTSIX U ra3ax.

Onektpuueckass  uenb. Cuima  Toka.  DJEKTPUUECKOE  HamNpsHKEHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEILHOE COMPOTUBIICHUE BelecTBa. 3akoH OMa Jjist
y4dacTka uenu. [locnenoBartenbHoe U napajieIbHOE COEAUHEHNE MPOBOJHUKOB.

Pabota © MOIIHOCTH BJeKTpuUyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTPUYECKUE 1EeTMHU W MOTPEOUTENN IIEKTpUUecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.



IlocTrossHHBIE MarHUTHL. B3auMOElHCTBHUE MOCTOSIHHBIX MArHWUTOB. MarHuTHOE
nosie. MarauTHoe noje 3eMIIM U €ro 3HayeHue I )Ku3HU Ha 3emuie. OnbIT Dpcreaa.
MarsnuTHo€ 10JIe IEKTPUIECKOro ToKa. IIpuMeHeHne JIeKTpPOMarHuTOB B TEXHUKE.
JIeCTBHME MArHUTHOTO I10JIS1 HA IPOBOJAHMK C TOKOM. DJIEKTPOJABUTATENb TOCTOSTHHOIO
ToKa. Mcnonp30BaHHME JIEKTPOABUTATENEH B TEXHUYECKHX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Oneitel @apajnes. SBieHue 3neKTpoMarHUTHOW mHAykuuu. llpaBuno JleHna.
OnexTtporenepaTop. CriocoObl MOTYYEHUsI FNEKTPUUECKON SHEPTUU. DNEKTPOCTAHLINN
Ha BO300OHOBIIIEMBIX UCTOUYHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DJeKTpU3alus Tel.

I{Ba poaa SJICKTPUICCKUX 3apAd0B U B3aI/IMOIICI\(JICTBHe 3aAPAKCHHBIX TCII.

YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPAIOB.
[IpOoBOIHUKY U JUATEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHUKHN TTOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KHUJIKOCTH.

. 'a30BBI1 paspsia.

. I3Mepenune cuiibl ToKka aMmIiepMeTpoM.

. I3mMepenue 351eKTpUYeCcKOro HanpsKeHUs: BOJIbTMETPOM.

. PeocraT u mara3zuH cONpOTUBIICHHUI.

. B3anMoaencTBue mocTOSHHBIX MAarHUTOB.

. MoaenupoBaHrE HEBO3MOKHOCTH PA3ICJICHUS TTOJIFOCOB MAarHUTA.
. MopaenupoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.

. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DIEKTpOIBUTATEIIb MOCTOSTHHOTO TOKA.

. UccrienoBanue siBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

. OnbiThl Papazes.

. 3aBUCHUMOCTh HaIpaBJICHUS HMHAYKIHMOHHOTO TOKa OT YCJIOBUH

BO3HHUKHOBCHHUS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.
OnpITel 1O  HAOMIOACHUIO DJICKTPU3AIMU  TEJI HMHAYKIHUEW W 1pu

1.

2.

COIMPUKOCHOBCHUMU.

€ro

I/ICCHGI[OBaHI/Ie I[eﬁCTBHH QJICKTPUYCCKOro 10JI1 Ha IIPOBOJHHKH H

TUBJIEKTPUKH.



COopxka u mpoBepka pabOThI AJIEKTPUICCKOMN IIENTH TOCTOSTHHOTO TOKA.

W3mepeHne U peryaupoBaHie CHIIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CWIIBI TOKA, HIYIIETO 4Yepe3 PE3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThI, TEMOHCTPUPYIOLIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHMKA OT €r0 JUIMHBI, TUIOLIa/I1 TONEPEYHOI0 CEYEHUS U MaTepHaa.

8. IlpoBepka mpaBuia CIIOKECHUS HANPsDKEHUM IIPU  MOCIEAOBATEIBHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia [ CWIbl TOKa MPH MAPALIEIBHOM COECIUHEHUU
PE3UCTOPOB.

10. Onpenenenne paboThI NEKTPUUECKOTO TOKA, UIYILETO YePE3 PEIUCTOP.

11. OnpeaesieHne MOITHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIErO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ Harpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHrne MarHuTHOTO NOJIsl TOCTOSTHHBIX MAarHUTOB IIPU UX OOBEIUHEHUHU U
pazzieneHun.

16. MccnenoBanue 1EWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

17. ONBITHL, IEMOHCTPUPYIOILIKE 3aBUCUMOCTb CUJIbI B3AUMOJICHCTBUS KaTYILIKH C
TOKOM M MarHuTa OT CWJIbI TOKAa U HAIPABJICHNUS TOKA B KaTYIIKE.

18. MI3yueHue AeicTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBurareibHOW yCTaHOBKH.

21. ONBITBI IO  WCCIENOBAHMIO SIBJICHUS DJIEKTPOMAarHUTHOW HWHAYKIUU:

UCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC
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Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanunueckoe ABWKeHHWE. MarepuanbHas Touka. CucremMa  OTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSAMOJUHEWHOE
nBwkeHue. HepaBHOMEpHOe mnpsMosiMHENHOE ABvkeHue. CpeaHsiss U MIHOBEHHAs
CKOPOCTb TeJIa NP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHoe aBuxkeHue. (CBoOomHOE
najnenue. OnbiTel ["anues.

PaBHOMepHOE ABWXXEHME MO OKpY>KHOCTH. llepuon u uacrora oOparieHwus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeMHUTEIIBHOE YCKOPEHHUE.

ITepBeiit 3akoH Hprorona. Bropoit 3axkoH Herotona. Tperuii 3akoH HproToHa.
[IpuHIMD Cynepno3uIMy CHIL.



Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHUs: cujla TPEHUS CKOJIbKEHHUs, CHIIa
TPEHUS TIOKOSI, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOJHOTO
nageHus. Jlpwxkenune maHer BOkpyr CosHua. llepBas kocmudeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuasnibHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc Tena. M3menenue ummyinbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABMKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cui TSKeCTH, yIpyrocTH, TPEHHS.
CBs3p sHepruu u  pabotel. [loTeHumanpHas »HeEprus Tena, MMOAHATOTO Haj
NOBEPXHOCTBIO 3eMiIM. [loTeHnmanbpHas 3Heprus CKaTod NpyKuHbl. KuHertndeckas
sHeprusa. Teopema O KMHETHMYECKOW JHEPruu. 3aKOH COXPAaHECHHsSI MEXaHUYECKOU
SHEPIHUU.

Jemoncmpayuu.

1. HaGnrogeHue MeXaHWYECKOro IBMKEHUS Tejla OTHOCHUTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHE MyTell W TPACKTOPUM JBW)XEHHUS OJHOTO M TOIrO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.
HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

Hab6itoieHne 1BUKEHUs Tella 0 OKPYKHOCTH.

HabitoieHne MexaHu4ecKuX SIBJICHHUM, MPOUCXOSAIINX B CUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIBHO
kaOuHeTa (PU3UKHU.

A S

7. 3aBHCHMOCTb YCKOPEHHMS T€Jla OT MAcChl Tea U JEHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. M3MeHeHHe Beca Tena IpU YCKOPEHHOM JIBH)KECHHH.

10. [lepegava ummnynbca npyu B3auMOICHCTBUM TEJL.

11. [IpeoOpa3zoBaHust SHEPTUM NPU B3aUMOICHCTBUU TEll.

12. CoxpaHEeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TIPHU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnrogeHne peakTUBHOTO ABUKECHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW PHEpPruM MpHU JBWKEHUM Teja MOJ| JIeUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJIEHKKH.

2. OmpeneneHne CpenHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBWKCHHS
IapUKa 1O HAKJIOHHOW IUIOCKOCTH.



10.

11.

OnpeneneHne yCKOPEHHS Tejla MPH PABHOYCKOPEHHOM JBUXKEHUHU TIO
HAKJIOHHOU TIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MYTH OT BPEMEHU MpPU PaBHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: €CIIM MPHU PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HauaaIbHOU
CKOPOCTHU ITyTH OTHOCSATCS KaK Psifl HEYETHBIX YMCET, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKHA BPEMEHH OJMHAKOBEI.

HccnegoBanue 3aBUCUMOCTH CHJIBI  TPEHHS CKOJBXEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenre koduIreHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenre padoOThl CHIIBI TPEHUSI TPU PAaBHOMEPHOM JBUKEHUU Teja 10
TOPU30HTAJILHON MTOBEPXHOCTH.

Onpenenenve pabOThl  CWIBI  YIPYrOCTH MpU TOABEME TIpy3a C
MCIIOJIb30BaHNEM HETIOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUSI SHEPTUM.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapAaKTEPUCTUKH KOJeOaHUM: MEpHoJ,
4acToTa, aMIUINTyJa. MaTreMaTU4eCcKuil M TNPYKUHHbIM MasTHUKHU. [IpeBpamienue
SHEPIUH MpH KOIeOaTeIbHOM IBHXKCHHH.

3aryxaroiue konedanus. Beinyxxennble konebanus. Pezonanc. Mexanudeckue
BOJIHBI. CBONCTBAa MEXaHWYECKHUX BOJIH. [IposiosibHBIE M TIONIEpeYHble BOJIHBL. JlJIMHA
BOJIHBI M CKOPOCTH €€ pacrpocTpaHeHus. MexaHudyeckue BOJHBI B TBEPAOM TEIlE,
CEHCMMYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1.
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HaOmronenne kojie0aHUM TeJI IOX AEWCTBUEM CHJIBI TSHKECTH W CHUIIBI
YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

PacnipocTpanenue npoobHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

Omnpenenenre 4aCTOThI U MEPHO/Ia KOJICOAaHUN MAaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4aCTOTHI U MIEpUOIa KOJICOaHUH NPYKUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH Tiepuojaa KoJIeOaHHWM TMOJBEIICHHOTO K HUTHU
rpy3a OT JJUHbI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJICOAHMI MPY>KMHHOTO MasiTHUKA OT
MAacCChI Tpy3a.



5. IIpoBepka HE3aBUCUMOCTHM I€puojaa KoJeOaHWIl Tpy3a, MOJBELICHHOIO K
HUTH, OT MACChI Ipy3a.

6. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD NIEPHO/JIa KOeOaHul PY>KUHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKkopeHust CBOOOHOIO MaCHUS.

Pa3nen 10. DiekTpoMarHuTHoe 1oJjie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  TOJIE. DONEeKTpOMarHUTHbIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHWTHhIX BOJH. [llkama »JeKTpOMarHWTHBIX BOJH. Vcnonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupoaa ceta. CkopocTh cBera. BosHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIIbIO MOOMIBHOIO

TenedoHa.

Pa3znes 11. CBeToBbBIC AABJICHUS.

JlyueBas monenb cBera. ctounuku cBera. [IpsMonuHeiiHOe pacnpocTpaHeHue
ceeta. 3armenus Comnna u Jlyesl. OTpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

IIpenomnenue cBera. 3akoH mpenomieHHs cBera. [lodHoe BHYTpEHHee
OTpakeHHE cBeTa. VIcronb30BaHNE MOJHOIO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBOJAX.

JInnza. Xon nydeit B muH3e. OnTryeckas cucrema (poroamnmnapara, MUKpOCKOIA U
Teneckomna. ['na3 kak ontuueckas cucremMa. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBeta B cnektp. OmnbiTel  HetoTona. CrnokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpsiMmonuHeEtHOE paCIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHni B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

ONnTHYECKUU CBETOBO/L.

Xon nydyei B coOuparolieit JImH3e.

Xoq 1y4yer B pacCEenBarOLLIEH JINH3E.

[Tomyuenune n300paxeHUii ¢ TOMOIIBIO JINH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mopensb riasza.

11. PaznosxeHnue 0enoro cBera B CHEKTP.

12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

W X N U kA W



Jlabopamopnvie padomul u onvimel.

1. HccnepoBaHue 3aBHCHMOCTH yIJIa OTPaKEHUS CBETOBOrO Jiydya OT yrjia
NaJCHUS.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B IIIOCKOM 3epKaje.

3. HccrnenoBanue 3aBUCMMOCTH yTila MPEIOMIIEHUS CBETOBOrO Jy4ya OT yria
MaJICHUSI HA TPAHULIE «BO3TyX—CTEKIIOM.
4. TlomyueHue U300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHUIIBI COOMparomiei
JIVH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIHEKTP.

7. ONBITBI MO BOCIPHUSATHIO IIBETa MPEIMETOB MPU HUX HAOIIOACHUU Yepe3
[IBETOBbIE (DUIIBTPHI.

Pa3znea 12. KBanroBble siBJIeHUS.

Omnsitel Pesepdopna u minanerapHas moaenb aroma. Moxens aroma bopa.
Hcnyckanne u nornomenue cBera atoMoM. KBaHTHI. JIMHEHYaThle CIEKTPBI.

PannoaktuBHOCTh. Anb(da, Oera- W ramma-usiydeHus. CTpoeHHE aTOMHOIO
anpa. HyknoHHast Mozens aToMHOTO sipa. M3oTonsl. PagnoakTrBHbIE PEBpaLICHUS.
Ilepuon nmosypacnaaa aTOMHBIX s1EP.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DHeprus CBsA3M aTOMHBIX sAjiep. CBA3b MacChl U SHEPTrUU. Peakiiuu cuHTe3a u 1ejIeHus
anep. MUcrounuku 3aeprun CosHIa U 3BE3.

AnepHas osHepreTuka. JlelcTBHS pPaAMOAKTHBHBIX MW3JIIy4YEHUN Ha JKHUBBIC
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpbl U3IIy4YECHHS U MOTJIOUICHUS.

2. CHexTpsbl pa3IMYHbIX Ta30B.

3. Cnextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOmroneHue CrijomHbIX U TUHEHYAThIX CIEKTPOB U3ITYUESHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY ITYTH

(no dotorpadusam).

3. HM3MmepeHnue painoakTUBHOTO OHA.

IHoBTOpPUTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO-00001IAIOMINK MOAYNb MpPEeJHA3HAYECH JJIs1 CUCTEeMaTH3aluN U
0000111eHHs] TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO NMpHU
U3YYeHUH BCEro Kypca (U3MKM, a Takxe sl MOATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHy MO (u3MKe A OOydaroluXcs, BBIOPABIIUX STOT
y4eOHBIN MpeIMeT.



IIpr m3ydyeHMM NaHHOTO MOAYJS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX O0ECHEYMBAETCA NOCTHKEHHE IMPEAMETHBIX W
METANpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJOB MCCIIEIOBAaHUS
SBIICHUW TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUSAMH OOBACHATH (pu3mueckue
SIBJICHUS, IPUMEHSS [TOyYECHHbIC 3HAHUS, PEIATh 3a/1a4l, B TOM YUCJIE KAYECTBEHHbIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO NEATEIBHOCTHBIM XapakTep AaHHOTO pas3zelia peanu3yeTcs 3a
CU€T TOTO, YTO OOYUAIOILIUECS BBIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIAraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUM PACIIO3HABATH U HAYYHO OOBACHATH (PU3NUECKHUE
SABJICHUS B OKPYKAIOLIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HayYHbIE METOJbl MCCIEAOBAaHUS (PU3UUECKUX SIBICHUI, B TOM
YUCIIE IS IPOBEPKH TMIIOTE3 U MOJIyUYECHHs TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4yHble OCHOBBI HaubOojiee Ba)KHBIX JOCTHKEHUH COBpPEMEHHBIX
TEXHOJIOTUWA, HAIpUMeEp, MPAKTUYECKOTO HCIOJB30BAHUS PA3JIMYHBIX HCTOYHHUKOB
DHEPrUM HAa OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB
DHEPI'UH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne U3k Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHUs HAMpaBICHO HA

JOCTUKEHUE JIMYHOCTHBIX, METAMpPEAMETHBIX M TMPEAMETHBIX O00pPa30BaATEIIbHBIX
pE3yNbTATOB.

B pesynbrare uzyueHus: pu3MKu Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y

oOyuarornierocs OyayT chopMHpPOBaHbI CIAEAYIONINE JIMYHOCTHBIE PE3YyJbTAThI B YACTH:

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMU
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K TOCTHKCHHUSAM POCCUNCKUX YIEHBIX -(DU3UKOB;

2) rpamxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHUU
busuKy;

— OCO3HAaHHE BAXXHOCTH MOPAJIbHO-ITUYECKUX NPUHLHUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUSTHE AICTETUUYECKUX KauecTB (DU3MYECKON Hayku: €€ TapMOHHYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYpPHI;

— pa3BUTHE HAyYHOM JIFOOO3HATENBHOCTH, HMHTEpeca K HCCIEA0BATEIbCKON
JIESITENBHOCTH;

5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIATOMOJIyYHS:
— OCO3HAaHUE IIEHHOCTH 0e30macHoro ooOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBWJl O€30MaCHOTO TIOBEACHHUS Ha
TpaHCIIOpTE, Ha J0porax, C 3JIEKTPUYECKHMM M TEIUJIOBBIM OOOPY/IOBaHUEM B
JIOMAIIIHUX YCJIOBUSX;

— chOpMHUPOBAHHOCTH HaBbIKA PeIICKCUH, PU3HAHUE CBOETO MPaBa Ha OLITUOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHMBHO€ YYacTHE€ B PEUICHUWU MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, TOPo/ia, Kpasi) TEXHOJOTUIECKON U COIMAIbHON
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHHIM;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:



e — OpPHUEHTAIM Ha TPUMEHEHHUE (PU3HMUECKUX 3HAHUM JIs pelIeHUs 3a/1a4 B 00J1aCTH
OKpY>Karolel cpeapl, TUIAaHUPOBAHUS IOCTYNKOB M OIEHKHM HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

e — OCO3HaHUE TIIO0ATBLHOIO XapakTepa SKOJOTMYECKUX MNpoOJeM U MyTed ux
pelieHus;

e 8) aganTauMu K H3MEHSIOIIMMCS YCJOBHSIM COLUMAJIBLHOI M NPHPOIHOI
cpeabl:

e — IOTPEOHOCTH BO B3aMMO/ICHCTBUU MPH BBIMOJHEHUH UCCIICIOBAHUM U TTPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

e — TIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIESITCIbHOCTD;

e — MOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HuCJIe (HOPMYITUPOBATH
UJIe, TIOHSATHS, TUIIOTE3bI O (PU3NIECKUX O0OBEKTaX U SIBJICHUAX;

e — OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B 00JacTH
busuKy;

e — IUTAHUPOBAHHE CBOETO PA3BHUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPHUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOMX JCHCTBUM C YYETOM BIHMSHUS Ha OKPYXKAIOIIYIO Cpenay,
BO3MOKHBIX I'JTOOAJILHBIX ITOCJIEACTBUI.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHUS MpOorpaMMbl 10 GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydatomerocss OyayT cpopMUpOBaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAJIbHBIC YUEOHBIC NEWCTBUS,
KOMMYHUKATHUBHBIE  YHHUBEpCAJIbHbIE  y4eOHbIE  JEHCTBUSA,  PETYJATUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble 1ornueckue aeiicTBM:

e BBISBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUH);

e YCTaHABIWBATh CYIICCTBEHHBIN MpPHU3HAK KJIACCH(PUKAIMKA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,;

e BBIBJISITH 3aKOHOMEPHOCTH M NPOTHBOPEYHUS B paccCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIFOICHHUSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIBJSITh TPUYUHHO-CIICJICTBEHHBIEC CBSI3M TMPU HU3YYCHUU (HU3HUUECKUX
SIBJICHHM M TIPOIECCOB, JEJIaTh BBIBOJIBI C MCIOJIb30BAHUEM JETYKTHBHBIX H
WHAYKTUBHBIX yMO3aKJIIOUCHUW, BBIIBUTATh THUIOTE3bI O B3aWUMOCBS3SIX
(bU3UYECKUX BEJIMYUUH,



CaMOCTOSITENIBHO BbIOMpATh Ccroco0 pelieHus: yueOHo (u3nyeckoil 3agadu
(cpaBHEHHE  HECKOJNBKMX BapHaHTOB  pEIIEHUs, BbIOOp  Haumboisee
HOJXOMALIETO C YYETOM CAMOCTOSITENILHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarejLCKUe 1eiCTBUSA.

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUII MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIIOMHBII
¢u3nyecKkuil  SKCIIEPUMEHT, HEOONbIIOE HUCCIeNoBaHHE  (HU3HMUECKOTO
SIBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOITYYSHHYIO
B XOJI€ UCCJIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOSATENLHO (PopMyIHpOBaTh OOOOIIEHNS W BBIBOIBLI IO pE3yibTaTam
IPOBEIEHHOTO HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalIbHEMIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB,
a TaK)Ke BBIJIBUTaTh MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX U
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHATh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI U 3aIlpOChl MPHU TOUCKE U
oTbope uH(pOpMaNMU WM JAaHHBIX C YYETOM NIPEIIOKEHHOW Y4YCOHOM
dbu3nyecKkoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABIICHHUS;

CaMOCTOSITCJIbHO  BBHIOMpaTh  ONTHUMAJbHYIO  (opMy  IpeacTaBIICHHS
uH(pOpMaIMKM U WUTIOCTPUPOBATH pelllacMbIe 3a]1a4l HECIIOKHBIMU CXEMaMH,
auarpaMmMaMmu, HTHOW rpaduKoi U uX KOMOUHAIIMSIMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC YYeOHbIE JeHCTBUSA:

B X07I€ 00CYXIeHUSI y4eOHOT0 MaTepHaa, pe3yJbTaToB JJa00paTOPHBIX padboT
U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI U
BBICKA3bIBaTh WJICW, HAIICJICHHbIE HA PEIICHHE 3a/Jauyd M MOAJAepKaHUE
01aroKeIaTeaIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOW CYXKICHUS C CYXICHUSIMHU JAPYTHX YYaCTHUKOB JUAJIOTa,
OoOHapy>KUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

MyOJMYHO TIPEACTABIIATh PE3YJBTATHl BBIMOJHEHHOTO (PU3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

MOHMMAaTh W MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIANBUIYaJTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NUIECKON TPOOIeMBI;

MIPUHUMATH 1T COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBAThH JICUCTBHS 110
e JOCTHMKECHHIO: paclpeAeisaTh PO, 00CYXIaTh MPOIECChl U PE3yIbTaThI
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;



BBIIIOJIHATH CBOIO 4acTh paOOThI, JOCTUIasl Ka4€CTBEHHOI'O pe3yJbTaTa I0
CBOEMY HAINPABJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C APYTMMH YJICHAMH
KOMAaHJIbI;

OLICHMBATh Kaye€CTBO CBOETO BKJaJa B OOUIMHM MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHS.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBUSA

CaMoopraHn3aunﬂ:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsX, TPEOYIOIUX AJIs
penieHus (U3NIECKUX 3HaAHUI;

OpPUEHTHPOBAThCA B  pA3IMYHBIX  MNOAXOAAX  MPUHATHAA  pEUICHUU
(MHAMBUAYaJbHOE, NPHUHATHE PEIICHWS B TpyNne, MPUHATUE pEUIeHUR
rpynmoi);

CaMOCTOSITENIbHO COCTAaBJIATh AJTOPUTM pEUIeHUs] (PU3NYECKOW 3aJaud WU
IUIaHa HCCJIENOBAaHUS C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh MIpeiaraéMble BAPUAHThI PEUICHUH;
JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npeiararh IjiaH €€ N3MEHEHNUS,
OOBSCHATh  NPUYMHBI  JOCTHXKEHUS  (HEJAOCTHDXKEHHUS)  pe3yJbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(pu3nYeCKOro Hccae0BaHus WIH MIPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENIbCTB,
U3MEHUBIINXCA  CHUTyallMif,  YCTaHOBJIEHHBIX  OIIMOOK,  BO3HUKIIMX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa L€ U YCIOBUSIM;

CTaBUThb c€0s1 HA MECTO APYIOro 4eJOBEKA B XOJ€ CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPH pelIeHUuH (PU3NUECKHX 3a/1a4 WU B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce MpeaMETHBIC pe3yibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HCIIOJIB30BaTh MOHATHS: (PU3NUCCKUE U XUMHUYCCKHE SBJICHUS, HAOIIOEHUE,
AKCIIEPUMEHT, MOJIe]Ib, TUIOTE3a, CAMHUIIBI (PU3NUECKUX BEJIMYMH, aTOM,
MOJIEKyJla, arperatHble  COCTOSIHUS  BellecTBa  (TBEpPIOE,  KHUJKOE,
ra3zoo0pa3Hoe), MeXaHWYECKOe JBIKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEMHOE), TPAeKTOpUS, PaBHOJEHCTBYIOMAs cuia, aedopmarus
(ympyrasi, iacTU4ecKas ), HEBECOMOCTbh, COOOIIAONINECS COCY/IbI;



pasnuyath siBiaeHUs (nuddys3us, TEIUIOBOE ABUKEHUE YACTUI[ BEIIECTBA,
PaBHOMEpPHOE  JIBMKCHHE,  HEPAaBHOMEPHOE  JIBUKECHHE,  HWHEpLHS,
B3aMMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEI C 3AKPEIUIEHHOW OCHIO
BpallleHUs, Tiepeaavya JaBJICHUS TBEPIBIMU TEIAMH, KUJIKOCTSIMHU U Ta3aMH,
atMocepHOE MJaBJICHHWE, IUIaBaHWE TEJ, NPEBPAIICHUS MEXaHUYCCKON
SHEPruM) MO OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUC;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBJICHUHN B OKPY>KaIOIIEM
MHUpE, B TOM 4Yucie PU3NYECKUE SBIICHUS B MIPUPOJIE: MPUMEPHI TBUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B KMBOM M HEKHMBOW NPUPOJE, NCUCTBUE CHIIBI
TPEHUS B MPHUPOJC U TEXHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IJIaBaHWE PbIO, pbIYaryd B Telie YeJIOBEKa, MPU ITOM MEPEBOIUTH
NPaKTUYECKYIO0 3ajady B Y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBOMCTBA
(npuszHaku) GU3NIECKUX SIBJICHUM;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA TN U (PU3WYECKHUE SIBIICHUS, WCIIOIb3YS
dbu3uyeckre BeIUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpEMs, MyTh,
CKOpOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSIKECTH, BEC TEJla, CUjla
TpeHUs, JaBiieHue (TBEPOTO Tema, KUJIKOCTH, raza), BRITAIIKUBAIONIAS CHUIIA,
MeXaHuuecKas paboTa, MOIIHOCTb, TIJICYO CHUJIbl, MOMEHT CHJIbI, KO3 OUITUEHT
MOJIE3HOTO0 JEHCTBUS MEXAHU3MOB, KHHETHYECKas U MOTCHIHaIbHAas
SHEprusl), MpU ONUCAHUM TPABUIBLHO TPAKTOBaTh (UIUUECKUN CMBICT
UCIOJIb3YEeMbIX BEJIUYMH, UX 0003HAYECHUS U CAUHUIIBI (PU3NUECKUX BEIHYUH,
HaXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIUYHHY C
IPYTMMH BEJUYMHAMH, CTPOUTH TpadUKd U3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUUH,

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3YS MpaBUila CI0KEHUS CUIT (BAOJIb OJTHOM MPAMO ), 3aKOH | 'yka, 3aKoH
[Tackains, 3akoH ApxuMesia, MPaBUIIO PaBHOBECHS phiuara (0JI0Ka), «30J0TOE
MPABUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTrUM, MPU 3TOM
JaBaTh  CJIOBECHYIO  (OpPMYJHMPOBKY 3aKOHa M  3alUChIBaTb  €r0
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBSACHSATH PU3NYECKUE SBJICHHUSI, IPOIIECCH M CBOIMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallMi MNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh
MPUYUMHHO-CJICJICTBEHHbIEC CBSI3M, CTPOUTHh OOBACHEHUE W3 1—2 JIOTMYECKUX
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOHCTBAa (DU3UUECKUX SBIICHUMH,
(bu3HUeCcKNX 3aKOHA WJIH 3aKOHOMEPHOCTH;

permarh pacu€THbIE 3aa4d B 1—2 NEWCTBUS, UCIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBaONME (PU3NUECKUEe BEIMUUHBI: HA OCHOBE aHaJIW3a YCJIOBUS 3aJauu
3alUChIBaTh KpPAaTKOE YCIOBHUE, TOJACTABIATh (PU3NUECKHE BEJIUYUHBI B
dbopMynBl ¥ TMPOBOAUTH PACU€Thl, HAXOIWUTh CIPABOYHBIC JIaHHBIE,



HEO0OXOIMMBIE AJIs PELIeHUs 3a7a4, OLEHUBATh PEaTUCTUYHOCTD MOTy4YEeHHON
(bu3HYeCKO BEIINYNHBI,

pacno3HaBaTh NPoOIeMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU PU3HYECKUX
METOJIOB, B  ONHCAaHUM  HUCCJEJOBAaHMS  BBIACIATH  MPOBEPSEMOE
MPEoNIoKeHNe (TUIOTEe3Y), pa3iuyaTh U MHTEPIPETUPOBATH MOTYyUEHHBIN
pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OIBITA, JENaTh BBIBOJABI IO €ro
pe3ynbTaTam;

IIPOBOJUTH OIBITHI IO HAOMIOACHUIO (DU3UUECKUX SBJICHUNA WIH (DU3UUECKUX
CBOUCTB Tel: (hopMyIupoBaTh MPOBEpPSEMbIC MPEINOI0KEHHS, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO OOOpYyIOBaHUS, 3aMHCHIBATh XOJ ONbITA H
(dbopMyIHpOBaTh BHIBOIHI,

BBITIOJIHATH MPSMbIe U3MEPEHUSI PACCTOSTHUS, BPEMEHHU, MacChl Tella, 00bEéMa,
CWIbl U TEMIIEpaTypbl C HCIOJb30BAHUEM AaHAJOTOBBIX M IU(PPOBBIX
npuOOpoOB, 3aMKUChIBaTh IMOKAa3aHUs MNPUOOPOB ¢ yUE€TOM  3aJlaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIUYUHBI OT
JIPYrol ¢ HCIOJIb30BAHUEM TMPSMBIX HW3MEPEHHM (3aBUCUMOCTH TMYTHU
PAaBHOMEPHO JBUXKYIIETOCS TeJla OT BPEMEHH JIBUXKEHUS TeJla, CUIIbI TPEHUs
CKOJIbKEHHUS OT Beca Tella, KadyecTBa OOpaOOTKH MOBEPXHOCTEH Tenm u
HE3aBHCUMOCTH CHJIBI TPEHHsI OT IUIOMIAA CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YJIJWHEHUS TPYKUHBI, BBITAIKHBAIONMIEH CHIIBI OT 00BEMa
NOTPY>KEHHON YacTH Tejla ¥ OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT TJIyOWMHBI, HA KOTOPYIO MOTPYXKEHO TeNlo, YCIOBUUN
MUTaBaHMs TEJ, YCJIOBHUW pPaBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B
MUTAHUPOBAHUH Y4EOHOTO MCCIIEA0BaHMUs, COOMPATh YCTAHOBKY U BBITIOTHSTH
U3MEpPEHUs, CIIeaysl TPEeNJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUJEC MPEIITIOKCHHBIX
TaOJUIl U TPaQUKOB, J€JIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BaHMUS;
MPOBOJIUTh KOCBEHHBIC W3MEpPEHUsT (DU3UYCCKUX BEIUYHMH (IIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPJOTO Teja, CHJIa TPEHUSI CKOJIBKEHUS, TaBJICHHE
BO3/lyXa, BEITAIKUBAIOIIAS CUJIa, IEHCTBYIOIAs HA MOTPYXKEHHOE B KUIKOCTh
Ten0, KOG UIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEIys
MPEVIOKCHHOW WHCTPYKIIMU: TIPH  BBIMOJHECHUU M3MEpEeHU coOupaTh
AKCIIEPUMEHTALHYIO YCTAHOBKY M BEIYHMCIIATH 3HAYEHUE HCKOMOW BEJTMYHHBI;
coOJI0/1aTh MpaBUjia TEXHUKU O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIUIIBI JECHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, IUHAMOMETpP, COOOMIAIOIIMECs COCYIbl, OapoMeTp, phIvar,
TIOJIBVDKHBIN Y HETIOIBYDKHBIN OJIOK, HAaKJIOHHAS TIJIOCKOCTB;
XapaKTepU30BaTh MPUHIIUIIBI IEUCTBHS U3yUYEHHBIX TPUOOPOB U TEXHUUECKHUX
YCTPOWCTB C OMOpPOM HAa WX OMNUCAaHWUS (B TOM YHCIE: TMOIITUITHUKH,



YCTPOMCTBO BOJAOIMPOBOJIA, TUPABINYECKUN MPECC, MAHOMETP, BHICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), UCIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MUECKHUX
SABJICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOIUTH MPUMEPHI (HAXOAUTH HH(OPMAIUIO O IPUMEPAX) MPAKTUYECKOTO
WCIIONIB30BaHUsA  (DU3UYCCKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU IS
obecrniedueHrs 0€30MacHOCTH MPH OOpaIEHUH C TPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbsSl U COOJIIOICHUSI HOPM IKOJIOTUUYECKOTO
MOBEJICHUS B OKPYKAIOLLEH CPEJIE;

e OCYILECTBIATH OTOOp HCTOYHUKOB HH(popMalnu B UIHTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUMN U MMyTEM
CpPaBHEHUS PaA3IMYHBIX HCTOYHWKOB BBIACISITH HWHOOPMAIMIO, KOTOpas
SABJISIETCS] IPOTUBOPEUNBON MUITM MOKET OBITh HEJTOCTOBEPHOM;

e HCIMOJb30BATh MPHU BBIMIOJHEHUH YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUYECKOTO COAEpKaHUs, CIPABOUYHBIE MaTE€pUANIbl, PECYPCHI
cetu MutepHer, Bnagerb nOpuéMaMHU ~ KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MHGOpMAIMK (PU3NYECKOTO COACpPKAHUSA, B TOM
yucie myOoJIMYHO JeiaTh KpaTKue COOOIIEHUSI O pe3ysibTaTaX MPOEKTOB WU
Y4EOHBIX HUCCIEOBAHUM, MPU ITOM IPAMOTHO HCIOJIB30BaTh W3YYEHHBIN
MOHATUMHBIN ammapaT Kypca (U3MKW, CONPOBOXAATh BBICTYIUICHUE
IIPE3CHTALUEN;

e TMpPU BBHINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCICAOBAHUM pacmpenesiaTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/]JayaMHU, CJICAUTh
3a BBIMIOJIHEHUEM IUIaHA JIEWCTBUM, aJIeKBAaTHO OLIEHMBATh COOCTBEHHBIN
BKJIaJ B  JICITEJBHOCTh TPYIINbl, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

e HCIOJIb30BAaTh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBUIKECHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAIUIMUYECKUE U
amop(dHbIe Teya, HACBIIIEHHBIN U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3/yXa,
TeMmrepaTypa, BHYTPEHHSSI SHEprus, TEIJIOBOM JBUTaTelb, SJIEMEHTAPHBIN
AJIEKTPUUYECKUHN 3apsiji, SJIEKTPUUECKOE T0JIe, MPOBOJHUKU U JTUIJIECKTPUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SIBIEHUS (TEMJIOBOE pACIIMPEHUE W CXKaThe, Teluionepeaaya,
TEIJIOBOE PABHOBECHE, CMAauyMBaHUE, KaNWULSIPHBIC SIBJICHUS, HCHapeHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTAUM3aIusa (OTBEp/CBaHUE), KHUIICHHUE,
Terionepeaaya (TerIonpoOBOIHOCTb, KOHBEKIIUS, U3TyUCHHE), DJICKTPU3ALIUS
TE€J, B3aUMOJICHCTBUE 3apsiioB, AEHUCTBUS 3JIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICMICTBUE MArHUTOB, JEWCTBUE MArHUTHOIO IMOJS Ha



MIPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAasT HMHIYKLHS) 1O ONUCAHHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIHMX JAHHOE
(uznyeckoe sSBJICHUE;

pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHUH B OKPYKAIOLEM
MHUpe, B TOM 4HcCIe (PU3UUEeCKHe SBICHHUS B MPUPOJE: MOBEPXHOCTHOE
HATsHKEHUE W KallWJULIPHBIE SIBJIEHUS B NPHUPOJE, KPUCTAUIBI B IPHUPOJE,
uznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKUe Opu3bl, 0OpazoBaHME
pochl, TyMaHa, WHEs, CHEra, OJJICKTPUYECKHE SBJIEHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Iojie 3eMild, Jpend
IIOJIFOCOB, POJIb MATHUTHOIO IOJIA JUIsl )KU3HM Ha 3eMile, NOJISIPHOE CUSTHUE,
Opyd 3TOM TEPEBOJAUTH MPAKTUYECKYI0 3a7adyy B Y4YeOHYIO, BBIIEISATDH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3NUECKUX SBICHUI;

ONUCHIBAaTh W3YYECHHbIE CBOMCTBA T€I U (PU3NYECKUE SBIICHUS, HUCIIONIB3YS
(u3nyeckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI 3HEPIUsl, KOJIUYECTBO
TEIJIOTHI, yAEJbHAs TEINIOEMKOCTh BEIIECTBA, Y/€IbHAs TEIUIOTA TUIABJICHHUS,
yZeIbpHas TEI1oTa NapooOpa3oBaHus, yaeabHas TEIUIOTa CrOPAHUS TOILIMBA,
KOA(QGUIUEHT MOJE3HOTO0 JACWCTBUSA TEIJIOBOW MAaIIUHBI, OTHOCUTEJIbHAS
BJIQXXHOCTh BO3/lyXa, JJICKTPUYECKUH 3apsl, CWIA TOKa, 3JIEKTPUYECKOE
HaIpsSOKEHUE, COINPOTHUBIICHHE MPOBOJHHKA, YIEIbHOE CONPOTUBIICHUE
BEILIECTBA, pad0Ta M MOIIHOCTb 3JEKTPUYECKOr0 TOKa), MPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UYECKHI CMBICT MCHOJIb3YEMbIX BEJIUYHH,
0003HaUYEeHUA M EAUHMULBI (PU3MYECKUX BEJIMYHUH, HAXOAUTh (POPMYJIBL,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYIMMH BEIMYMHAMH,
CTPOUTH IpaUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepHU30BaTh CBOWCTBA TeN, (U3MYECKUE SBJICHHUS U MPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS MOJIEKYISIPHO-KUHETUYECKON Teopuun
CTPOEHHUs BEIECTBA, NPUHLHUII CYNEPHO3UUUU NoJIed (HAa KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa Juisl ydacTKa LENu, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpPaHEHUs dHEPruu, IPU 3TOM J1aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMChIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHUE;
OOBACHATH (PU3UUECKUE MTPOLIECCHI M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYaLHI IPAKTUKOOPUEHTHPOBAHHOT O Xapakrepa: BBISIBIISITD
MPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrHYecKuX
miaroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBOHCTBAa (DU3UUECKUX SBJICHUMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4i B 2—3 JIeHCTBUS, UCOIb3Ysl 3aKOHBI U (hOPMYIIHI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCIIOBUS 3aJauu
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX ISl pELICHUs
3a/1ayu, BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE NJisi €€ pEeIleHUs,
IPOBOAMTH PACUEThl M CPAaBHUBATH MOIYYEHHOE 3HAUYCHHE (PUINYECKOM
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;



pacmo3HaBaTh MPOOIEMbI, KOTOPHIC MOKHO PEITUTh MTPU MTOMOIIH (PU3MIECKIX
METOJIOB, HCHOJIb3ysl OINUCAHUE WCCIEIOBAaHUS, BBIIEISATH MPOBEPSIEMOE
OPEANOJIOKEHNE, OLCHUBATh  NPAaBWIBHOCTh  MOPSAKAa  MPOBEICHUS
UCCIICOBAHUS, 1€J1aTh BbIBOJIBL;

MIPOBOJIUTH OTBITHI IO HAOTIOACHUIO (DU3UIECKUX SBICHUA WIN (PU3NUECKHUX
CBOMCTB TeJ (KauJUISIPHBIE SIBJICHUSI, 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €0
00bEMa, TemrepaTypbl, CKOPOCTH Tpollecca OCThIBAaHUS U HArpEBaHUS TIPHU
U3ITyYEHUH OT IBETa M3JIydaromieil (IorIomaroieii) moBepXHoCTU, CKOPOCTh
UCIIAPEHUs BOJBI OT TEMIEPATYPhI KUJIKOCTH U IUIOAAN €€ MOBEPXHOCTH,
AJEKTpU3alMsd Tl U B3aUMOJICUCTBUE  DBJIEKTPUUECKUX  3apsJOB,
B3aMMO/ICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJM3alllsl MArHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMUCTBA AJIEKTPOBUTATENS TOCTOSTHHOTO TOKA):
dbopMynHpoBaTh TPOBEPAEMbIC MPEIONIOKEHUS, COOMPATh YCTAHOBKY U3
MPEI0)KEHHOTO 000PY/I0BaHMS, OMUCKHIBATH XOJ OMbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIIIOJIHATH MPSMbBIE WU3MEPEHUSI TEMIEPATypbl, OTHOCUTENBHON BIaKHOCTH
BO3/lyXa, CUJIbl TOKA, HATIPSDKEHUSI C UCTIOIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYMKOB (PU3UYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTaThl W3MEPEHUM C
y4ETOM 3aJ1aHHOU a0COTIOTHOU MOTPEITHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCHUMOCTH OAHOW (DU3NUYECKOW BEIUYUHBI OT
OpYyrol C  HCHOJIb30BAHMEM  NPSIMBIX  HM3MEPEHH  (3aBUCHUMOCTh
CONIPOTHUBJIEHUS POBOJHUKA OT €T0 JUIMHBI, IUIOMAAU TONEPEYHOTO CEYEHUS
U YJIEeTBHOTO CONMPOTHUBJICHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA, UJIYIIETO
yepe3 MPOBOJHUK, OT HANPSOKCHUST HAa MPOBOJHHUKE, HCCIEIOBaHUE
MOCJICIOBATEIPHOTO M TApaJIeIbHOTO  COCIMHEHUM  MPOBOJAHHUKOB):
TUTAHUPOBAThH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJIHSATH U3MEPEHUS,
cienysi TPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTAThl MOJYy4YEHHON
3aBUCHUMOCTH B BUJIE TaOJUIl U rpadUKoOB, JeJaTh BBIBOABI MO pe3yJibTaTam
HCCIICIOBAHMUS;

POBOJUTh KOCBEHHBbIC W3MEpeHUs (DU3MYECKUX BeNUYHH (yIeIbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIICHUE MTPOBOJIHUKA, PaOOTa U MOIIIHOCTh
AIEKTPUUECKOTO TOKQ): MJIAHUPOBATH HU3MEpEHUs, cobuparth
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJEAYysl NPEIJIOKEHHOW HHCTPYKIUHU, U
BBIYUCIISTh 3HAUCHUE BEJIUUMHBIL;

coOIo/IaTh TIpaBUiIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepru30BaTh MIPUHIIUIIBI ICUCTBUS N3YUYEHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOUCTB C OMOPOM Ha UX OMHCaHUs (B TOM YHCJE: CUCTeMa OTOILICHMS
JIOMOB, TUTPOMETp, TMapoBas TypOWHA, aMmepMeTp, BOJBTMETP, CUETUYHK
AIEKTPUUECKON SHEPTUHU, DIIEKTPOOCBETUTEIbHBIC IPUOOPHI, HATPEBATEIHHBIC



AIEKTPOIPUOOPHI (npumepsr), AIEKTPUUYECKUE IIPEOXPAHUTEIIH,
AIEKTPOMATHUT, AIEKTPOJABUTATENb IOCTOSTHHOTO TOKA), UCIIOIb3Ys 3HAHMS O
CBOMCTBax  (U3MYECKUX  SIBICHUM W  HeoOxoaumble  (U3UYECKUE
3aKOHOMEPHOCTH;

e pacno3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOICTBA M U3MEPUTEIIbHBIE TPUOOPHI
[0 CXEMaM W CXEMaTUYHbIM PHCYHKaM (PKUJIKOCTHBII TEpMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUraTeIb BHYTPEHHETO CTOPaHHUs, JIEKTPOCKOIL,
pPEoCTar), COCTABIIATh CXEMBbI JIEKTPUUECKUX IIETIeH ¢ MOCIIeIOBATEIbHBIM U
napajijieIbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS
AJIEMEHTOB DJIEKTPUYECKUX LEIEH;

e TIPHUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O MPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUH B TOBCEJIHEBHOM IKU3HM IS
oOecrieueHuns 0€30MaCHOCTHU MPHU 0OpaIlEeHUU ¢ MPUOOPaMH U TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3IOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH Cpeae;

e OCYILIECTBIIATh NOUCK MH(pOpManuu (pusndyeckoro cogepxanusa B UntepHere,
HAa OCHOBE HMEIOIIUXCA 3HAHUW M IYTEM CPABHEHUS JOMOJIHUTEIbHBIX
MCTOYHUKOB BBIACIATh MH(MOPMAIUIO, KOTOpasi SIBJISIETCS MPOTHUBOPEYUBOMN
WJTM MOKET OBITh HEJIOCTOBEPHOM;

e HCMOJb30BATh MPHU BBITOJIHEHUH YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIPABOYHBIE MaTEpHAIIbl, PECYPChI
cetu MuHTepHer, Bhnagerb NOpuEMaMHU  KOHCIEKTUPOBAaHUS  TEKCTAa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE NUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMUS,
0000mass uUHpOpMAIUI0O K3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
COJIepKaHusl, B TOM 4Yucie MyOJMYHO MPEACTABIATh Pe3yiIbTaThl MPOSKTHON
WIM UCCJIEI0BATEIbCKON JEATEIBHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIM  ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUJIEHUE MPE3EHTALUE;

e TMpU BBHIIOJHEHUH YYEOHBIX TPOEKTOB U HCCIEAOBaHUN (U3HUECKUX
IPOLECCOB paclpenesTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMU, CJICJIUTh 3a BBINOJHEHHEM IUIaHA JIEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAJI B
JEeSATEIbHOCTh TPYIIbI, BHICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJIECHCTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e HCIOJb30BATH MOHATHUS: CUCTEMA OTCUETA, MATEpUAIIbHAS TOUKA, TPACKTOPHSI,
OTHOCUTEJIBHOCTh MEXaHUYECKOTO JBWXKEHUsA, nedopmanus (ympyras,
IJIACTUYECKasl), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEeperpy3ku, LEHTP THKECTH, aOCOJIIOTHO TBEPIAOE TENO, IEHTP THKECTH



TBEPIOTO TENla, PaBHOBECHE, MEXAaHWUYECKHWE KOJIeOAHWS W BOJHBI, 3BYK,
uHQpa3ByK ©  yIABTPa3BYK, JJCKTPOMATHUTHBIE  BOJHBI,  IIKaJa
AJIGKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAaIbHO30PKOCTh, CIIEKTPHI
UCIIyCKaHHUS W TOTJIONIEHUS, anbda, Oera- U raMMa-u3IydeHHs, U30TOIIbI,
siepHasi YHEPTEeTHKA,

pasnuyaTh SBICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOIHHEHHOE
IBIDKEHUE, PABHOYCKOPEHHOE TPSIMOJUHEHHOE JBW)XCHHE, CBOOOIHOE
naJIcHHe TeJl, PABHOMEPHOE JIBIKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHUE TET,
pCaKTUBHOE JIBIDKEHHE, KoyieOaTelIbHOE JBIDKGHHE (3aTyXalomue |
BBIHY)KJICHHBIE KOJIcOaHMs), PE30HAHC, BOJHOBOE IBHKEHUE, OTPAKEHUE
3BYKa, MPAMOJIMHEHHOE PACTIPOCTPaHEHHE, OTPAKEHUE U MPETIOMIICHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, pa3jioyKeHue OeIoro cBeTa B CIEKTP U
CIIO)KCHHE CIEKTPaJIbHBIX I[BETOB, JHUCIEPCUS CBETA, ECTCCTBEHHAS
PaAMOAaKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpa H3Iy4YEHUs) I10
OMHMCAHUID WX XapaKTepHbIX CBOWCTB M HAa OCHOBE  OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX PU3NYECKUX SIBJICHUM B OKPYKAIOIEM
Mupe (B TOM uuciie PU3NUECKHUE SBIICHUS B MPUPOJIE: TMPWIMBBI U OTIIUBHI,
nekeHne TuiaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE IBMKCHHUE >KHBBIX
OpraHWU3MOB,  BOCHPHSITHE  3BYKOB  JKMBOTHBIMH,  3EMIICTPSCCHHUE,
CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, IIBETa TEJ, ONTHYECKHUE SBICHUS B
npupojae, OUOJOrMYecKoe MACHCTBHME BHAMMOIO, YIbTPa(PHUOIECTOBOTO U
PEHTI€HOBCKOTO  W3JIYYCHHM, €CTECTBEHHBIM  paJMOAaKTUBHBIA  (OH,
KOCMHYECKHE JIy4d, PaAHMOAKTUBHOEC W3IyYEHHUE TPHUPOIHBIX MHUHEPAJIOB,
JIEHCTBUE PAaTUOAKTUBHBIX M3JIYYCHHH Ha OPraHW3M dYeJIOBEKa), MPU ITOM
NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B Y4YCOHYIO, BBIICIATH CYIIECTBEHHbBIC
cBolicTBa (TIpU3HAKK) (DU3NIECKUX SBICHUM;

OMHCHIBATh WM3YUYEHHBIE CBOWCTBA Tel W (U3MUECKHUE SIBJICHUS, HCIOIB3YS
du3nueckue BETUYMHBI (CpPemHSSI W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JBWIKEHUH, YCKOpPEHHUE, IepeMelleHrne, MyTh, YyIioBas
CKOpPOCTb, CHJIAa TPEHHUSA, CUJa YIPYroCTH, CHUJIA TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TIAJICHUS, BEC TEJIa, UMITYJIbC TeIa, UMITYJIbC CUITbI, MEXaHIUECKas
paboTa W MONTHOCTh, IIOTEHIIMAJIbHAS JHEPTHsl Tela, MOJHITOTO Hal
MOBEPXHOCTBIO  3€MJIM, TIOTCHIMAJIbHAS DSHEPIrHs CXKATOW TIPYKUHBI,
KMHETHYECKas SHEPTHUs, MMOJHAs MEXaHW4YeCKas dHEpPTrus, Mepruo M 4acToTa
KoJieOaHuil, ITTMHA BOJIHBI, TPOMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTeNlb MPEJIOMIICHUSI CPEJbl), TIPU OMUCAHUU TPABUIHLHO TPAKTOBATH
(U3UYECKUIT CMBICIT HMCTOJIB3YEMbBIX BEIWYHMH, OOO3HAYCHUS W CIUHHUIIBI
(GU3MYECKUX BEIWYHMH, HAXOIUTh (OPMYIBI, CBSI3BIBAIOIIME JaHHYIO
¢u3NUecKyl0 BEIWYUHY C JPYTUMU BEJIUYHMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUNH;



XapaKTepu30BaTh CBOMCTBa Tel, (U3HYECKHE SBICHUS U TMPOIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruHU, 3aKOH BCEMHPHOIO TATOTEHUS,
IOPUHLHUI CYNEPHO3ULIMN CUJI, IPUHLUII OTHOCUTEIBHOCTU [ anuies, 3aKOHbI
HeloToHa, 3aK0H COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAYKEHUS U PETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MAacCOBOTO YHCEN IMPHU SAEPHBIX
peaxiusx, Mpy 3TOM J1aBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMHCHIBAThH
€ro MaTeMaTU4YeCKOEe BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE MTPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYUHHO-
CJIEJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIIaroB C
Omopoi Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3WYECKUX SIBICHHUM, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIE 3a7aud (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCTIOJIb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKUE BEIMYUHBI: HA
OCHOBE aHaJjiM3a YCJIOBHS 33JauM 3alUCBhIBaTh KPAaTKOE YCIOBHUE, BBISBISATH
HEJIOCTAIOIINE WM M30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOAUMBIE JUIsl  pELleHUsl, NPOBOAUTH pacuy€Tbl U  OLICHUBATh
PEATUCTUYHOCTD MOIYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTMYMHBI,
pacno3HaBaTh NPOOIEMbI, KOTOPbIE MOYHO PEIIUTh PU MOMOIIH (PU3HUECKUX
METO/IOB, MCIHOJb3Yysl OIMCAHWE HCCIEIOBAaHUSA, BBIJCIATh IPOBEPIEMOE
MPEANOJOKEHNE,  OIEHUBAaTh  MPAaBUIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCIIEJIOBaHMsI,  JieJaThb  BBIBOJBL,  HMHTEPIPETUPOBATH  PE3YJIbTAThI
HaOJIIOJICHUI U ONBITOB;

MIPOBOJIUTH OMBITHI IO HAOTIOJECHUIO (DU3UUECKUX SBICHUN WU PU3NYECKHUX
CBOMCTB Tea (M3y4yeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS
SHEPruM, 3aBUCUMOCTb IIEPH0/1a KoJIeOaHUH PYKUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTU MPYKHWHbI M HE3aBUCUMOCTb OT aMIUIUTYJbl MaJbIX
Kosie0aHul, MPSMOJMHEIHOE paclpOCTpaHEHUE CBETa, pasJioKeHue Oesoro
CBETa B CIIEKTP, M3yYEHUE CBOMCTB HM300pa)keHUs B IJIOCKOM 3€pKaje Hu
CBOMCTB M300pa)keHUs NpeaMeTra B coOuparomield JHuH3e, HaOII0JeHue
CIUIOIIHBIX U JTMHEHUYAThIX CIEKTPOB U3JIyUYEHHUS): CAMOCTOSITEIbHO COOMPATh
YCTaHOBKY M3 M30BITOYHOTO HaOopa 000PYyI0BaHNUS, ONTUCHIBAThH XOJ OIbITA U
€ro pe3yJibTaThbl, POPMYIHPOBATH BHIBOIBI;

OPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSAMBIX HU3MEPEHHH, ompenenss
CpelHee 3HauyeHUE H3MepseMod BelMuYMHbl  ((DOKYCHOE paccTOsTHUE
coOuparomieid  JIMH3BI), OOOCHOBBIBaTH BBIOOp croco0a H3MEpeHUs
(M3MepuTeIHLHOTO MPUOOopa);

OPOBOJUTh  MCCIEIOBAHUWE 3aBUCUMOCTEM  (PU3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayalbHON CKOPOCTH, IEPHUOIa KojaeOaHui
MaTEeMaTHYECKOr0 MAasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH yTjia OTPaKEHUS



CBETa OT yIJla MaJICHUs U YIJIa IPEeTOMJICHHUS OT YIJia MaJeHusl): TUIAaHUPOBATh
UCCJIEIOBAaHHE, CAMOCTOSTEIbHO COOMpAaTh YCTAaHOBKY, (DUKCHPOBATH
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE TAOJIUI]
U rpauKoOB, J1eJaTh BBIBO/BI 0 PE3yJIbTaTaM UCCIIETOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEPEHHS (PUZNUECKUX BEIUYUH (CPEAHSISI CKOPOCTh
Y YCKOPEHHUE TeJia IPU PAaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOTHOTO
nafeHus, XKECTKOCTb TMPYXHUHBL, KOIPPUIUEHT TPEHUS CKOJIbKEHUS,
MeXaHu4yeckass paboTa M MOIIHOCTh, YacTOoTa M MEpHoJ] KoJeOaHuu
MaTEMaTUYECKOTO U IPYKUHHOIO MAITHUKOB, OITHUECKasl CUJla COOMparomien
JUH3bI, PAJAMOAKTUBHBIN (OH): IJIAHHUPOBATH HU3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U BBINOJNHATH HW3MEPEHUS, CIEIys
OPEUIOKEHHON  MHCTPYKLMM, BBIUUCIATH  3HAUYEHUE  BEJIMYMHBI U
aHAJIM3UPOBATh MOIYYEHHBIE PE3YJIbTAaThl ¢ YUYETOM 33JJaHHOW MOTPEIIHOCTH
U3MEPEHU;

coOJI01aTh IpaBUiia TEXHUKH O€30MaCHOCTH MpU paboTe ¢ JadopaTOPHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3MUECKHX MOJEJEH:
MaTepuaibHasi TOUKa, a0COJIIOTHO TBEPJOE TEJIO, TOUCUHBIM UCTOUHUK CBETA,
JTy4, TOHKas JMH3a, IUIAHETapHas MOJETb aToMa, HYKIOHHas MOJEh
aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YUCHHBIX TPHUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha MX OMHMCAHUA (B TOM YHCIE: CIHIOMETP, NaTUYUKU
MOJIOKEHUS, PACCTOSHUSA M YCKOPEHHMsI, pPaKeTa, 3XOJIOT, OYKH, MEPHUCKOII,
¢oToanmapaT, ONTUYECKHE CBETOBOABI, CIEKTPOCKOM, I03UMETp, Kamepa
BunbcoHa), HCMONB3ysh 3HAHMS O CBOMCTBaX (PU3MYECKHX SIBIEHUUA U
HeoOXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHYECKHUX IMPOLIECCOB MPU
pelIeHnr yaeOHO-TIPaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI IS TIOCTPOCHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIielt JTMH3E;

MPUBOUTH IPUMEPHI (HAXOAUTh MH(GOPMAIINIO O MPUMEPaX) MPAKTUIECKOTO
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUH B TOBCEJAHEBHOM JKU3HU JIs
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIIEHUH ¢ MPUOOPaMU M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHS 3JOPOBBS U COOIIIOJICHUSI HOPM IKOJIOTHIECKOTO
IOBEJICHUS B OKPYKAKOIIEH Cpee;

OCYIIECTBIATH MOUCK MHpOpMaIU (PU3HUECKOTO cojiepkanus B IHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl TOMCKOBBIA  3alpoc, HAXOIUTh NYyTHU
OTIpeleNieHUs] JOCTOBEPHOCTH TOJNyUYEeHHOW WHQPOpPMAIMM Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIHHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh TPHU BBIMIOJHEHUU YYEOHBIX 3a/laHUil Hay4YHO-TIOMYJIPHYIO
JaUTepaTypy (pU3MUECKOro coaepiKaHus, CIPABOYHbIE MaTepUaibl, PECYpPChI



cetu UHTepHeT, BiageTp NpUEMAMHU  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHbIC IMUCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
uHboOpMaIlMM U3 HECKOJIBKUX HCTOYHMKOB (PU3MUYECKOr0 COJEpKaHUs,
nyOJIMYHO TMPENCTaBIATh PEe3yJbTaThl MPOEKTHOM WM HCCIEAOBATEIBCKOM
JNEATENBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar H3y4aemoro pasnaena (U3MKH U CONPOBOXKIATH BBICTYIUJICHHE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

KoauuecTBo yacoB
Ne HaumeHnoBanue pasaeiio JJieKTpOHHbIE (HU(ppoBHIE)
Konrposabnbie = IIpakTuyeckue
n/n H TeM IPOrpamMMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

Pa3neu 1. ®usuka u e€ posib B NIO3HAHUHN OKPY’KAKOIIEro MUpa

11 ®du3uka - HayKa o 5 bubnmoreka [JOK

' pUpoze https://m.edso00.ru/7f416194
12 dusznueckue 5 05 bubmuorexa [JOK

' BEJIMYMHEL ' https://m.eds00.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN 5 1 bubnmnoreka HOK

' METO/1 MO3HAHUS https://m.edso0o.ru/7f416194

Wroro mo pazneny 6

Pa3znen 2. [lepBoHayaibHble CBeJeHUSA 0 CTPOEHUHU BellleCTBA

2.1 CTpoeHUE BelIeCTBa 1 bubmorexa LOK
' p Hl https://m.edso00.ru/7f416194
JIBMOKEHHE U
2.2 B3aUMOECHCTBHUE 2 1 bubmmorexa [IOK
' a https://m.edso00.ru/7f416194
YaCTHI[ BEIECTBA
53 ArperatHble 5 1 bubnmnorexka HOK
' COCTOSIHHS BEIIIECTBA https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej
31 MexaHndeckoe 3 bu6nuoreka [IOK
' JIBUKECHUE https://m.edso0o.ru/7f416194
3.9 Nuepuus, macca, 5 1 1 bu6mmoteka [IOK
' IUIOTHOCTD https://m.edso00.ru/7f416194
bu6mmoteka [IOK
33 | Cuna. Bunsi cun 13 ! 2 https://m.eds00.ru/7f416194
Uroro no pazneny 21

Pasnen 4. /laBienue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 but6mmoreka [IOK
' TeJIaMHu, )XKUIKOCTSIMU https://m.edsoo.ru/7f416194
U razaMn
buo OK
4.2 JlaBiaeHHEe KUJIKOCTH 5 momotexa L

https://m.edso0.ru/7f416194
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43 ATtmochepHoe 6 bubmuoteka [JOK
' JaBJICHUE https://m.edso00.ru/7f416194
JleicTBUE KUAKOCTH U
4.4 rasa Ha HOrpyKEHHOE 7 1 3 bubnmorexa LIOK
' Py https://m.eds00.ru/7f416194
B HUX TEJIO
Hroro no pazueny 21

Pa3nea 5. PaGora n MOIIHOCTD. JHeprus

bu6nmoreka [IOK
o1 Paora i MoutocTs 3 L https://m.edso00.ru/7f416194
bu6nmoreka [IOK
52 Hpocrsre MexamH3MbI > 1 https://m.edsoo.ru/7f416194
5.3 Mexanndeckas 4 1 1 bubmuorexa [JOK
' SHEPIus https://m.edso0.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68 5 125

YACOB I10 ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJyaunuecTBO 4yacoB 3JIeKTpOHHble
HaumenoBanue
Ne (undposbie)
pasieioB u TEM Bcer Konrpoasnsl  IIpakTnuyecku
n/n o0pa3oBaTejbHbIE
IporpamMmbl 0 e padoThI e padoThl pecypest
Pa3pen 1. TerioBble siBJIeHUSA
bu6nuoreka [IOK
Crpoenue u
11 . 7 1 https://m.edsoo.ru/7f4181
CBOICTBA BEILIECTBA co
TeIUIOBbe bu6nmoreka [IOK
1.2 21 1 5 https://m.edso00.ru/7f4181
MPOIIECCHI
ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DNEeKTpUYEeCKue
sapsbl bubnnoreka IIOK
2.1 ' 7 1 1 https://m.edso00.ru/7f4181
3apsiKeHHbIC Tea U co
HX B3aHMOJICHCTBUE -
ToCTOSHHLL bubnnoreka IIOK
2.2 . 20 1 7 https://m.edsoo.ru/7f4181
AIEKTPUUYECKUN TOK ce
bubnnoreka IIOK
MarHuTHEbIe
2.3 6 1.5 https://m.edso00.ru/7f4181
SIBJICHUS
ce
bu6nuoreka [IOK
DneKTpoMarHuTHas
2.4 4 1 https://m.edso00.ru/7f4181
WHTYKITHS
ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO
YACOB I1O 68 5 14.5
[TPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHUE
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHnue
(undposbie)
n/  pa3sjesioB H TeM Bcer  Kourpoabubl  IIpakTuyecku
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThI e padoThbI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
MexaHnuueckoe
R bu6nmoreka [IOK
1.1 10 1 1 https://m.edsoo.ru/7f41a4
CIIOCOOEBI €ro 26
OIMCaHMs T
BsaumogeiicTBue Bubmiorexa IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
T
a6
3AKOHL bubmuorexa [IOK
1.3 10 1 3 https://m.edsoo.ru/7f41a4
COXpaHEeHUs
a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yecKHe K0J1€0aHUA U BOJHEI
MexaHu4eckue bubmmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOaHUs
a6
MexaHu4yeckue bubmmorexa IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DNeKTPOMarHuTHO
o ol 1 bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMArHUTHBI a6
€ BOJIHBI =
Hroro no pasneny 6
Paznen 4. CBeToBbI€ sIBJIEHHSI
3aKOHBI but6mmoreka [IOK
4.1 pacrpocTpaHeHHS 6 1 2 https://m.edsoo.ru/7f41a4
cBETa ab
JIuH3bI 1 but6mmorekxa [IOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41a4

npubopsI

ab
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Paznoxenue

bu6mmoreka [IOK

4.3 OeJoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Uroro no pazueny 15
Pa3gen 5. KBanToBble iBJICHUSA
Ucnyckanue u bubnmnoreka HOK
5.1 TOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBE€Ta aTOMOM a6
Crpoctie bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO siIpa
ab
bu6nmoreka [IOK
5.3 SlnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4
ab
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001Ia0IIHIT MOAY/Ib
[ToBTOpEeHue u
00001IEeHE bu6nuoreka [IOK
6.1 COJICpIKaHUs 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 32 a6
7-9 kmacc
Wroro mo paszneny 9
OBLIEE
KOJIMYECTBO
102 27
YACOB IIO

[TPOT'PAMME
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KAJIEHAAPHO — TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O

MATEPHUAJIA
du3zuka 7 Kiaace
2 yaca B Heqaesio. Beero - 68 yacos

Ne Aarta Tema ypoka Konunuectso
n/n Mnan  dakr Hacos
Tema 1. du3nKka u ee ponb B NO3HAHMU OKpYrKalowero mupa (6 yacos)
QDu3zuka-nayka o npupooe (2u)
1 Hnucmpyxkmaowe no Th. ®usnka — HayKa 0 IpUpoe. SIBI€HUs IPUPOIBI. 1
Du3nYeCKUe ABJICHUS
2 MexaHnuueckue, TeIIoBbIe, dJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBLIE, 1
3BYKOBBIE SIBJICHUS
QDu3uueckue genuuunvl (2u)
3 Ou3nyecKue BEIIMYUHBI U X U3MEPEHHUE. 1
Jlabopamopnas pabomaNel «Onpedenenue nokazanuil u yeHvl OeneHus
UsMepumenbHo20 npubopa»
4 Ypox-uccneooeanue "Hsmepenue memnepamypul npu nomowsu 1
HCUOKOCIMHO20 mepmMomempa u oamyuxa memnepamypol”
Ecmecmeennonayunstii memoo nosnanus (2u)
5 MeTtobpl HaydyHOTO Mo3HaHuA. Onucanue GU3NIECKUX SBICHHI C 1
IIOMOILBIO MOJEIIEH
6 Ypok-uccneoosanue "Illposepka cunomeswl: danvHocmsy noiéma 1
WLapuKa, NyujeHHo20 20pu30HmMaabHo, mem 0oavuLe, yem 0onbvuLe
eévicoma nycka'’
Tema 2. IlepBoHa4ya/IbHbIE CBe/IeHUS 0 CTPOCHUM BenlecTBa (5 4acoB)
7 Crtpoenue BemiecTBa. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE 1
BelecTBa. MOJIEKYIIbL.
8 BpoyHoBckoe nBmxkenue JIprkenne yactuil Bemectsa. Auddysus. 1
9 Ypok-uccneoosanue «Onvimor no nada100enuro mennogo2o pacuiupeHus 1
2a308»
10 ArperaTHble COCTOSIHHS BeIIeCTBA. B3anMOCBs3b MeX Ay CBOMCTBAMH 1
BEIIICCTB B PA3HBIX arperaTHBIX COCTOSHUSAX H UX aTOMHOMOJICKYJISIPHBIM
CTPOEHUEM.
11 Kounrpoabnas padora Nel no temam: «Qu3zuka u ee ponb 8 NOSHAHUU 1
oxpyarcarouje2o mupay, «llepsonauanvhvie ceedeHus o cmpoenuu
sewecmeay
Tema 3. /IBu:keHue U B3aumojaeiicteue Tea (214ac)
Mexanuueckoe osudicernue (3u) 1
12 Mexannueckoe nBmwkeHue. PaBHOMepHOE U HEpaBHOMEPHOE JIBIXKEHUE 1
13 Cko E 1
pocth. EquHUIEI cKOpOCTH
14 Pacuer m 1
yYTHU U BPEMEHH JIBUKECHUS
Hnepuyusa, macca, nomunocmo (5u)
15 WNuepnus. 3akoH unepimn. BzaumoeiicTBue Ten Kak MpU4rHa 1

M3MEHEHUSI CKOPOCTHU NIBHKEHUA Tell. Macca. M3mepenue Macchl Ted.




16 [TnoTHOCTH BemiecTBa. PacueT Macchl 1 06beMa Tela 1o ero MIOTHOCTH 1
17 Jlabopamopnas pabomaNe2 « Onpedenenue niomHocmu meeépoo2o menay 1
pamopHa p p P
18 Pentenue 3amau mo treMe "IlimoTHOCTE BemtecTna" 1
19 KontpoabsHasi padora Ne2 mo temam: «Mexanuueckoe osudicenue. 1
Macca, nnomnocmos meny,
Cuna. Buowt cun. (13 u)
20 Cuna xak XxapakTepUCTHKa B3aUMOICUCTBUS TEl. 1
21 Cuita ynpyroctu. 3akoH ['yka 1
22 Jlabopamopuasa paboma Ne3 «H3yuenue 3a8ucumocmu pacmsadicenus 1
(Oecpopmayuu) npysicunsvt Om NPULOIHCEHHOU CUTBLY
23 SBnenue Tarotenus. Cumia TSKECTH 1
24 CBsi3b MEXy CHIJION TSDKECTH U Maccoil Tena. Bec tena. HeBecomocTs. 1
25 Cuna TspKecTH Ha Ipyrux ranerax. Gu3nyeckue XapakTepUCTUKU 1
riaHeT. Pemenwne 3aga4d no teme "Cua tsokectu”
26 N3zmepenue cun. IlnunamomeTp 1
27 CrnosxeHue 1ByX CUJI, HaIIPaBJIEHHBIX 10 OAHOMN IPSIMOI. 1
PaBHoOgeiicTByIOmAs cui
28 TpeHue CKOJIbKEHUS M TPEHHE MOKOs. TpeHue B MPUPOJIC U TEXHUKE 1
29 Jlabopamopuasa pavoma Ned «H3yuenue 3aeucumocmu Cuibl mpenus 1
CKOIbICEHUSL O CUIbL OABTIEHUSL U XAPAKMEPA CONPUKACAIOUUXCSL
NnOBEepPXHOCH e »
30 Pemenue 3agau Ha onpenesieHUe paBHOAEHCTBYIOIIEH CHIIBI 1
31 Pemenue 3amau o temam: «Bec Tenay, «I'paduyeckoe n3odpakeHue 1
cuiy, «Cuibly, «PaBHOAEHCTBYIOIIAS CHIT»
32 KonTpoubsnas padora Ne 3 mo remam: «MexaHn4ecKoe JBUKECHUEY, 1
«Macca, mmoTHOCTBY, «Bec Tenay, «I'paduyueckoe n300pakeHHe CUI»,
«Cub»
Tema 4. /laByieHUe TBEPABIX TeJ, >KUAKOCTel U ra3oB (214ac)
Jlaenenue. Ilepedaua oasnenus meépovimu menamu,
Hcuoxkocmamu u 2azamu (3u)
33 aBneHne. CriocoObl yMEHBIIICHUS U YBEIIMUEHUS JTaBIICHUS 1
w yB
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMIepaTyphl 1
35 [Tepenaya naBneHUs TBEPABIMU TEIIAMH, )KHJIKOCTSIMH U ra3aMu. 3aKOH 1
ITackans
Haenenue yncuoxkocmu (5u)
36 JlaBiieHHe B KHUAKOCTH U rase, BEI3BAHHOE JIEHCTBUEM CHUITBI TSKECTH. 1
37 Pemenne 3agau mo teme «/laBnenue B )XUAKOCTH U Ta3e. 3akoH Ilackams» 1
38 Coobmaromnmecs: cocysl 1
39 I'mppaBnnueckunii mpecc 1
40 1

ManomMertpsl. I1opIiIHEBOM KU IKOCTHBINA HACOC




Ammocghepnoe oasnenue (54)

41 Bec Bo3nyxa. Atmocepa 3emin. [IpuunHbI CylecTBOBaHUS BO3AYILIHON 1
000104k 3eMITH.
42 Wzmepenne armocheproro nasienus. OnbiT Toppudernm 1
43 3aBUCUMOCTh aTMOC(HEPHOTr0 JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPS 1
44 Bapomerp-anepouna. ATmocdepHoe AaBIeHHE Ha PAa3IMYHBIX BHICOTaX 1
45 Pemenue 3amay o reme " AtmocdepHoe naBieHue" 1
,Zleﬁcmeue JHCUOKOCMU U 2434 HA nozpyafcé'nuoe 6 HUX mejno
(84)
46 JleiicTBHE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX T€N0. ApXUMeEI0Ba 1
cuia
a7 Pemenue 3anay Ha pacueT ApXuMen0BOM CUJIBL. 1
48 Jlabopamopnas paboma Ne 5 « Onpedenenue gpimankusaroujeli Cuibl, 1
delicmeytowetl Ha meJlo, NOSPYIHCEHHOE 8 HCUOKOCHIb»
49 Jlabopamopnas paboma Ne 6 «Hccredosanue 3asucumocmu eeca meia 8 1
6800€e 0m 00bEMA NOCPYHCEHHOU 68 HCUOKOCHb 4aACMU MeLa»
50 IlmaBanue Ten. IlnaBanue cynos. Bo3ayxonnasanue 1
o1 Jlabopamopnas paboma Ne7 "Koncmpyuposanue apeomempa unu 100Ku 1
u onpeoenenue eé 2py30no0veémHocmu”
52 Pemenue 3anau no temam: «llnaBanue cynoB. BozayxomnaBanue, 1
«/laBneHue TBEpABIX TEJ, KUIKOCTEH U Ta30B)»
53 Kontpoabnas padora Ne 4 «/laBineHue TBEpAbIX Tell, )KUAKOCTEH U 1
ra3oB. 3aKOH Apxumena»
Tema 5. Padora u MmomHocTh. JHeprusi (12 yacos)
Mexanuueckasa snepeus (3u)
54 Mexannueckas pabota. Exenuisr paboTet 1
55 Mo E 1
IITHOCTh. ETMHUIIBI MOIIHOCTH
56 Ypok-uccneoosanue "Pacuém mownocmu, pazeusaemori npu noovéme no 1
necmuuye"
Ilpocmoie mexarnusmul (5u4)
57 [Ipoctsie Mexanu3mel. Peryar. PaBHOBecHe cvil Ha pelyare 1
58 Poruaru B TexHuke, ObITY U ipupose. Jlabopamopuasa paboma Ne§ 1
«Hccnedosanue ycnosuil pasnosecus pviuacay
59 Pemenue 3a1au mo Teme «Y CIIOBUSI PAaBHOBECHUS phlYara 1
60 Koad¢unment nonesHoro aeiicrsust mexanusma. Jlabopamopnasn 1
paooma Ne9 «U3mepenue KII/[ naknonnoii niockocmuy
61 Pemenne 3agau mo reme "Pabota, momuOCTH, KITJI" 1
Mexanuueckasa snepzus (4u)
62 Mexanuyeckas 3He K 1
prus. KnHeTndeckas v MOTCHIMATbHAS YSHEPTHS
63 1

3akoH COXPAaHCHUA MEXaHU4YeCKOMH OHEPIruun




64 Ypok-3kcnepumenm no meme "Oxcnepumenmanvroe onpedenenue
U3MEHEHUs. KUHeMU4eCKOU U NOMEHYUATbHOU dHEP2UL NPU CKAMbIBAHUU
mena no HaKAo0HHOU niockocmu”

65 KontpoabsHasi padora Ne 5 no teme «Pabora. MomHOCTb. DHEPrus»

Pe3epBHoe Bpems (3 4.)

66 PesepBHelit ypok. Pabora ¢ Tekctamu 1o reme "MexaHudeckoe
nBmxenue"

67 PesepBHblii ypok. Pabota ¢ Tekctamu 1o teme "JlaBiaeHue TBEPABIX Tel,
JKAIKOCTEN U ra3os"

68 PesepBHeiit ypok. Pabora ¢ Tekctamu o teme "Pabota. MOIIHOCTS.

Oneprus"




KAJIEHAAPHO - TEMATHYECKOE

INTAHUPOBAHHUE YYEBHOI'O MATEPHUAJIA

dusuka 8 Kiaacc
2 yaca B Heqaesio. Beero - 68 yacos

Ne Oarta Tema ypoka Konunuectso
n/n Mnan = ®akr Hacos
Paznen 1. TemioBble siBjienus (28 4.)
Cmpoenue u ceoiicmea eeutecmea (7 u.)
1 OcHOBHbIE MOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUU U UX 1
OTIBITHBIC TIOJITBEPKICHUS
g Macca u 1
pa3Mep aTOMOB U MOJIEKYJI
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA. 1
4 OOBsicHEHHE CBOMCTB TBEPOTO, )KUJIKOTO M Ta3000pa3HOr0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKON TEOPHUH
5 Kpucrannuueckue u amopgHsbie Tena. TermioBoe pacIMpeHue 1 cKaTie 1
6 CMaunBaHue U KaMWUIPHOCTH. [I0BEpXHOCTHOE HATSHKEHUE 1
7 Kounrtpoabsnas padoraNel no reme «Cmpoenue u ceoiicmea 1
eewjecmea»
Tennoewie npoyeccor (21 u.)
8 Temmnepatypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TEILIOBOTO IBUKEHUS 1
YJACTHII
9 Buytpennss sueprusi. CiocoObl U3MEHEHUsl BHYTPEHHEH dHeprun 1
10 TenmonpoBoaHOCTH. BHuibl Temmonepenayn 1
11 Ypox-koHndepenuus "[IpakTuueckoe UCNONb30BaHUE TEIJIOBBIX CBOMCTB 1
BELIECTB U MaTEPHUAJIOB B LIEJISIX dHEeprocoepexxenus"
12 KonuuecTBo TemnoTel. Y aenpHas TEMI0eMKOCTh 1
13 VYpaBHeHue TernoBoro 6ananca. TemnooOMeH U TEII0BOE paBHOBECUE 1
14 Jlabopamopnas paboma Nel "Viccnedosanue sgnenus meniooomena npu 1
CMewmu8anuu Xo0100HoU U 2opsdeli 600bl"
15 Pacyer konmdecTBa TEMIOTH, HEOOXOAMMOTO I HATPEBAHUS Tella U 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 Jlabopamopnas paboma Ne2 "Onpedenenue yoenvHotl menioemKocmu 1
sewecmea”
17 DHeprus TOIIMBA. Y IelbHasl TEeMI0Ta CTOPaHUS 1
18 [naBnenue n oTBEpJICBaHNE KPUCTATUIMYECKUX TEJ. Y AebHAs TEIIOTa 1
TUTaBJICHUS
19 Jlabopamopnasa paboma Ne3 "Onpedenenue yoenvbHOU meniomol 1
naagnenus 1voa”
20 [TapoobpazoBanue u koHaeHcanus. Vcnapenue 1
21 Kunenue. Y nenpHas temnoTa mapooOpa3oBaHus U KOHJACHCAIIHH. 1

3aBHCHMOCTD TCMIICPATYPbl KUIICHUA OT aTMOC(I)epHOTO JaBJICHUA




22

Bnaxxnocts Bo3nyxa. Jlabopamopuas paboma Ned "Onpeodenenue
OMHOCUMENLHOU BIANCHOCMU 8030yXa "

23 Pemenue 3aa4 Ha onpesesieHne BIaKHOCTH BO3TyXa

24 [Tpununs! paboTh! TeMIOBLIX ABurateneii. [laposas Typouna. J[Burarens
BHYTPEHHETO CTOPaHUS

25 KIIJI renmoBoro asuraress. TenaoBbie ABUTaTeNIM U 3alldTa
OKpYKaroIei cpeibl

26 3aKOH COXpaHEHHS | MPEBPAIIECHIUS YHEPTUH B TEIUIOBBIX MPOIIeccax

27 Pemenue 3agau no treme "Temiosie siBaeHus. Mi3aMeHnenue arperaTHbIx
COCTOSIHMI BelecTa"

28 KontpoabHas padoraNe2 no teme "TennoBrble siBjenns. U3menenue
arperaTHbIX COCTOSIHUIA BenecTna'

Paznen 2. JjekTpudyeckue 1 MarHuTHbIe siBJieHus (37 1)
Inekmpuueckue 3apadsvl. 3aparxceHHvle mena u ux gzaumooeiicmeue (7 4)

29 DnexTpusanys Tel. J[Ba poaa sJeKTPUUECKUX 3apsIOB

30 Ypok-uccneooeanue  "Onexmpuzayus  men  umoykyuen u  npu
conpuxkocHosenuu"

31 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

32 DnexTpuueckoe mnojie. HampsokeHHOCTh anekTpuueckoro noist. [lpunnumn
CYIIEPIIO3HIINH JICKTPUICCKUX MTOJICH

33 Hocurtenu snexTpuueckux 3apsanoB. DieMeHTapHbI 3apsa. CtpoeHue
aTroma

34 [TpoBOAHMKY U JUANEKTPUKHU. 3aKOH COXPAHEHHSI AIEKTPUUYECKOTO 3aps/a.
Pewmenne 3anau

35 Kontpoabnasa paGoraNe3 mno Teme «Inekmpuueckue 3apaowvl.
3apasicennvle mena u ux e3aumooeiicmeue»

Ilocmosannstii 3nekmpuueckuii mok (20 u)

36 DNEeKTPUUECKUN TOK, YCIIOBUS €0 CyIlecTBOBaHUS. VICTOUHUKH
AIEKTPUIECKOTO TOKA

37 JlericTBUS 2IIEKTPUYECKOTO TOKA

38 Ypox-uccneoosanue "/leiicmsue snexmpuueckozo nons Ha nPOBOOHUKU U
ousnekmpuxu"

39 DNEKTPUYECKHUNA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax

40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH

41 Cuna Toxka. Jlabopamopuasa paboma Ne5 "Hszmepenue u pecyruposarnue
cunvl moka"

42 DnekTpuyeckoe HanpsikeHue. Bonbtmetp. Jlabopamopnas paboma Ne6
"M3mMepenue u peryiupoBaHye HalpsHKeHNs "

43 ConpoTHBIICHHE TTPOBOHHKA. Y ISITBHOE COITPOTUBJICHHUE BEIIECCTBA

44 Jlabopamopuas paboma NeT "3asucumocms 31eKkmpuiecko2o
CONpoOmMuUBeHUss NPOBOOHUKA OM €20 OUHbL, NIOWAOU NONEPEUHO20
ceuenusi u mamepuana”

45

3aBUCHUMOCTD CHJIBI TOKA OT HanmpspKeHUs. 3akoH OMa Jij1sl ydacTKa e




46

Jlabopamopnasa paboma Ne8 "Hccnedosanue 3asucumocmu cuivl moxa,
uoywezo uepes pe3ucmop, om conpomueIeHusi pe3ucmopa U HanpsA#CeHus
Ha pe3ucmope”

47 [TocnenoBarenbHOE U MapaJIeIbHOE COSAMHEHUS IPOBOHUKOB

48 Jlabopamopnasa pavoma Ne9 "[Iposepra npasuna crodicenust
HANPAXCeHUL npu nocie008amelbHOM COeOUHEHUU 08YX pe3ucmopos”

49 Jlabopamopnasa pavoma NelQ "[Iposepka npasuna 05t cuivl moxa npu
napanienbHoM coeOuHeHuu pe3ucmopos”

50 Pemenue 3ana4 Ha npuMeHeHue 3akona OMa st pa3IinyHOro
COEMHEHUS POBOAHUKOB

51 PaboTa 1 MOIIHOCTH AJIEKTpUYEcKoro Toka. 3akoH Jxoyisi-JIeHia

52 Jlabopamopuas paboma Nell "Onpedenenue pabomst u MowHocmu

anekmpuyeckoz2o moka'"

53 DNEeKTpUYECKUE IETH U MOTPEOUTENN SIEKTPUIECKOI SHEPTHH B OBITY.
Kopotkoe 3ambikanmne

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "INEKTPUUECKUE 3apsiibl.
3apsKeHHbIE Tesla U UX B3auMoeicTBus. [1oCTOSHHBIN 31eKTpUuUecKuit
TOK"

55 KonTtpouabnas pabora Ne 4 o Teme "JiiekTpryeckue 3apsiabl.
3apsixeHHbIE TeJIa M X B3aumoaeicTBus. [locrossHubIit
3JIeKTPUYeCKHil TOK"

Mazrnummnoie sagénenus (6 u.)

56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJECHCTBUE

57 Ypox-uccneoosanue "Hszyuenue noneii nocmosannvix macnumog”

58 MarnutHoe noje. MaruutHoe noJie 3eMJIM B €r0 3HaYSHHUE /IS dKU3HHU Ha
3emiie

59 OmnbIT OpcTena. MarHuTHOE 10JIe SJIEKTPUIECKOro Toka MarHuTHOE 1moJjie
KaTYIIKH C TOKOM

60 [IpuMeHeHue >7eKTPOMArHuTOB B TeXHUKE. Jlabopamophnas paboma
Nel? "H3yuenue Oeticmeus MazHUmHo20 noJis Ha NPOBOOHUK ¢ MOKOM "

61 DneKTpoABUraTeab NOCTOSIHHOTO ToKa. Vcnonb3oBanue
ANEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.
Jabopamopuas pabom Ne 13 "Koucmpyuposanue u uzyuenue pabomol
anekmpoogueamens”

Inexkmpomaznumnana uHoykyus (4 4.)

62 OneiTel Dapanes. 3aKoH AIeKTpoMarHuTHOW nHAyKuuu. [Tpasuio Jlenna

63 Onexrporereparop. CriocoObl MOTYyYSHHS HIEKTPUUECKOW SHEPTUH.
DJEeKTPOCTAaHIIMY Ha BO3OOHOBIIIEMBIX HCTOUYHHKAX YHEPTUU

64 [TonroToBka K KOHTPOJIBHON paboTe MO TeMe "DIEeKTpHUIECcKue 1
MArHUTHBIE SIBJICHUS"

65 KonTpoabHas padora NeS no teme "JjiekTpuyecKue 1 MArHUTHBIE
siBJIeHus "

Pe3zepenoe epems (3 u.)
66 PesepBHbIit ypok. Pabora ¢ Tekctamu 1o teme "TemnnoBsie siBiIeHUS "
67 Pesepubiit ypok. Pabora ¢ Tekctamu mo teme "IlocTossHHBIN

AIEKTPUUYECKUNA TOK"




68

PesepBubIii ypok. Pabora ¢ Tekctamu o teme "MarHuTtHble sSiBIeHUS"




KAJTEHAAPHO - TEMATHYECKOE
IINTAHUPOBAHHUE YYEBHOI'O MATEPHAJIA

dusuka 9 Kiaacc
3 yaca B Hexear0. Beero - 102 yacos

Ne Aarta Tema ypoka Konunuecrtso
n/n Mnhan = ®dakr Hacos
MexaHn4yeckoe IBHKeHHE U cliocoObl ero onucanus (10 yacon)
1 Mexanunueckoe IBHKeHre. MaTepuanabHas TOUKa 1
2 Cucrema orcuyera. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS 1
3 PaBHOMepHOE npsiMonnHEeHOe nBUKeHne. HepaBHOMepHOE 1
MIPSIMOJIMHENHOE IBUIKCHHE
4 CpenHsisi U MTHOBEHHAsI CKOPOCTb. 1
5 [IpssMonMHENHOE paBHOYCKOPEHHOE JBUYKEHUE. Y CKOPEHUE 1
6 CKopocThb MPSIMOJIMHENHOTr0 paBHOYCKOpeHHOTO aBMxkeHus. ['padux 1
CKOPOCTH
7 JlabopaTopnas padora Nel "Omnpenenenne yckopeHus Tea npu 1
PAaBHOYCKOPEHHOM JIBHKEHHH 110 HAKJIOHHOW TJIOCKOCTH"
8 CBoboanoe nagenue tei. OneiTel [anunes. Pemenue 3anau 1
9 PaBHOMepHOE 1BUKEHUE TI0 OKpYKHOCTH. [lepuon u yactora oOpaleHusl. 1
Jluneitnas u yriosas ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOpEHHE
10 KonTposbHas pa6ora no teme «MexaHUUECKHUE SIBICHUS» 1
B3aumoneicrue Tea (20 yaco)
11 [TepBriit 3akoH HetoTOHA. BEKTOpP CHITbI 1
12 Bropoii 3akoH Herotona. PaBHonelicTByromas cuia 1
13 Tpertnii 3akon HeroToHa. Cynepno3unus cui 1
14 Pemenne 3amau Ha npumMeHeHue 3ak0HOB HproToHA 1
15 Cuna 1
ynpyroctu. 3akoH I'yka
16 Pemenue 3anay no teme «Cuia ynpyroctu» 1
17 JlaGopaTopHas padora Ne2 «OmnpeneneHue ;KeCTKOCTH MPY>KHHBD) 1
18 Cuna tpenus 1
19 Pemenue 3anau no teme «Cuia TpeHUS» 1
20 JlaGopatopnas padoraNe3 "Omnpenenenue kodppuIMeHTa TpeHus 1
CKOJIb)KeHus"
21 Pemenue 3agau no reme "3akonsl HetoTona. Cuia ynpyroctu. Cuna 1
TpeHUS"
22 Cuia TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO 1
MagCHUS




23 VYpok-koHpepeHuus "JIBrkeHne Tesl BOKPYT IpaBUTALIMOHHOTO LIEHTPa 1
(Conneunas cuctema). ['amakTuxu"

24 Pemenue 3agau no reme "Cuna TSKECTH UM 3aKOH BCEMUPHOTO TATOTEHUS " 1

25 I H 1

epBasi KOCMUYecKast CKOpocTb. HeBecOMOCTh U neperpy3ku

26 PaBHoBecue marepuanbHON TOUKU. AOCOITIOTHO TBEPIOE TEJO. 1
PaBHOBecue TBEPIOTO TEJIA € 3aKPEIUIEHHON OCBIO BpalleHus. MOMEHT
cwibl. LenTp Tsoxectn

27 PaBHOBecue marepuanibHONH TOUKHA. AOCOTIOTHO TBEPIOE TEJIO. 1
PaBHOBecue TBEPOTO TeNa ¢ 3aKPEMIEHHONW OChIO BpaleHUsl. MOMEHT
cwisl. LleHTp TsKECTH

28 Pemenue 3agad no reme "MomeHT cuibl. LlenTp Tsxectun" 1

29 Ilo i pabd i 1

JATrOTOBKA K KOHTPOJIBHOM padoTe mo teme « B3anmopenicTBue tem»
30 KonTpoabHas padora no teme «B3aumoericTBue Tem» 1
3akonbl coxpanenus (10 yacoB)

31 Nmnynee Tena. UMmysbe cuiibl. 3aKOH COXpaHEHHS UMITYJNIbCa. YTIPYroe u 1
HEYNPYroe B3auMOACICTBHE

32 n n 1
Pemenue 3ana4 mo Teme "3aKOH COXpaHEHUS UMITYJIbCa

33 VYpoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B IPUPOIE U TEXHHUKE" 1

34 Mexanunueckasi paboTa U MOIITHOCTb 1

35 PaboTa cuitbl TSKECTH, CHITBI 1

, YIIPYTOCTH U CHIIBI TPEHUS

36 JlabopaTopnas pa6ora Ne4 «Omnpeznenenue paboThl CUIIbI TPEHHS IPU 1
PaBHOMEPHOM JBM>KEHUH TEJIa IO TOPU30HTAILHON TTOBEPXHOCTH

37 Cs3b sHeprun U padotsl. [loTeHmanshas sHeprus. Kunetnueckas 1
3HEPTHSI.

38 TeopeMa 0 KWHETHUYECKON YHEPTUH. 3aKOH COXPAaHEHHS YHEPTUHU B 1
MEXaHHUKE

39 JlabopaTopnas padora Ne5 «3yueHne 3aKkoHa COXpaHEHUsT YHEPTUM 1

40 KonTtposabHas padora no reme «3aKOHBI COXPaHEHUS» 1

MexaHnuyeckue KoJiedOaHusi 1 BoJHbI (15 yacoB)

41 1
KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU

42 3aryxatomue kojebanus. BeinykaeHnnsie konedanus. Pezonanc 1

43 Mat . o 1

eMaTHYeCKUI U IPYKUHHBIN MasiTHUKI

44 VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHO/Ia KOJICOAHUH OT KECTKOCTH 1
MPYXUHBI U MAcChl Tpy3a»

45 [IpeBparenue YHEPTHH PU MEXAHMUECKUX KOJICOAHUSX 1

46 JlabopaTopnasi padora Ne6 «Onpeznenenue 4acToThl U IEPUOJIA 1
KOJICOAHUH TIPYKUHHOTO MAasITHUKA)

47 JlabopaTopnas padora Ne7 «IIpoBepka HE3aBUCUMOCTHU NIEPUOAA 1

KoJ1e0aHui Tpy3a, MOABEIIEHHOT0 K HUTH, OT MaccChl Ipy3a»




48

Mexanunyeckne BoIHbI. CBOKMCTBA MEXaHUYECKUX BOJIH. [IpoaonbHbIe U
HOHepe‘IHBIG BOJIHBI

49 Ypok-koupepenus "MexaHUYeCKHE BOJTHBI B TBEPIOM TeJIC.
Ceiicmuueckue BOJTHBI"

50 3Byk. Pacnpoctpanenue u orpakeHue 3ByKa

o1 VYpoxk-uccienoanue "HabmogeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUUECKUN PE3OHAHC

53 Ypok-koHpepenus "YnpTpa3ByK U HHOPaA3BYK B IPUPOJIE U TEXHUKE"

o4 [TonroToBka Kk KOHTPOJIBHOHN paboTe 1Mo TeMe « MexaHudeckue
KOJIe0aHuUs U BOJIHBD)

55 KonTpouabHas padora o teme «MexaHHnuecKre KOJIeOaHUs U BOJTHBDY

DJIeKTPOMATHUTHOE MoJie (6 4acoB)

56 DNEKTPOMArHUuTHOE MoJje. DIEKTPOMAarHUTHBIC BOJTHBI

57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH

58 Ypok-koupepennus "[lkana 3nekTpoMarHUTHBIX BOJIH. Mcronb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBsI3H"

59 Ypok-uccienoBanue "M3ydeHnue CBOICTB 3JEKTPOMArHUTHBIX BOJH C
MTOMOIILI0 MOOMIIBHOTO TesteoHa"

60 Pemenue 3ana4 Ha onpe/eieHrne YacTOThl U ITTMHBI AJIEKTPOMAarHUTHOU
BOJIHBI

61 DnexTpoMarHuTHas npupoaa csera. CKopocTs cBeTa. BonHoBbIe
CBOMCTBA CBETA

CgBeTtoBble siBjieHud (15 yacoB)

62 Wcrtounuku cBera. [IpsMonuHeliHoe pacipocTpaHEeHHE CBEeTa. 3aTMEHUs
Connua u JIyHsl

63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3a1a4 Ha IpUMEHEHUE
3aKOHA OTPAXKEHMSI CBETa

64 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

65 [TonHOE BHYTpEHHEE OTpakeHHe cBeTa. Mcnoib30BaHUE MTOTHOTO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAX

66 JlabopaTopHas padora Ne8 «/ccnenoBanue 3aBUCUMOCTH yTJia
MPEJIOMJIEHUSI CBETOBOIO JIy4ya OT YIJIa MaJIeHUs Ha TpaHuIle "BO3/1yX-
CTEeKJ10"»

67 Ypok-koHpepenus "Micnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 Jlun3zel. Ontuyeckas cuia MuH3bL. [locTpoeHnue n3o0paskeHui B IMH3aX

69 JladopaTopuasi padota Ne9 «Omnpenenenne GOKYCHOTO PaCCTOSIHHS H
ONITUYECKON CUITBI COOMPAFOIIEH JTMH3BI»

70 VYpok-koupepenius "OnTuyeckue TUH30BbIE TPHOOPHI"

1 I'na3 xak ontuueckas cucrema. 3peHue

72

VYpok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3penue"




73 Pasnoxxenue 6enoro csera B criektp. OnbiTel HeloToHa. Crioskenue 1
CHEKTPAJLHBIX I[BETOB. Jluicriepcus cBeTa

74 JladopaTopnasi pabora Nel0 «OnbIThI 10 pa3yiokeHHUIO 0€JI0ro cBeTa B 1
CIIEKTpP U BOCHPHUATHIO [[BETA MPEIMETOB IIPH UX HAOIIOCHUH Yepe3
L[BETOBBIC (DUIILTPHI»

75 VYpok-nipaktukyM "BoiHOBBIE CBOMCTBA CBETA: AUCHEPCHUS, 1
uHTepdepeHus u qudpaxuus’”

6 KonTposbHas pa6ora no teme «CBETOBBIC SIBICHUS 1

KBanrtoBble siBjieHust (17 yacos)

& OmnsiTel Pesepdopaa u miianerapHas Mojenb aToma 1

8 [Tocrynatel bopa. Moaens aroma bopa 1

79 Hcnyckanue u noryomnieHue ceera aroMoM. KBantsl. JInneituarsie 1
CHEKTPHI

80 n n l
Ypoxk-nipaktukym "HabiroieHue cieKTpoB UCITYyCKaHUS

81 Pa 5 1

JTMOAKTHBHOCTD M €€ BUIBI
82 C H 1
TpOCHHE aTOMHOTO szipa. HykiionHas Mozenb

83 PanuoakTtuBHbIe ipeBparnienus. 30Tombl 1

84 Pemenue 3amau no reme: "PanuoakTuBHbIC peBpamieHus" 1

85 [lepuon monypacnanga 1

86 VYpoxk-koupepenuus "PagroakTHBHBIC H3IIydEHHSI B TPUPOJIE, MEAULIMHE, 1
TeXHHUKE"
87 SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsZIOBOTO U MaCCOBOTO YHCE 1
88 u 1
eprusi CBsI3M aTOMHBIX siep. CBs3b MacChl U DHEPTHH
89 n " 1
Pemenue 3amau mo reme "SnepHbie peakiuu

90 N 1
Peakuuu cuntesa u nenenus suep. Ucrounuku sHepruu ConHIa U 3BE3NT

91 Ypok-koupepennus "AnepHas sHepreTuka. [[eficTBUS paguoaKTUBHBIX 1
W3ITy4eHUN Ha JKUBbIE OPTaHU3MBbI"

92 [ToaroroBka k KOHTPOILHOM padoTe mo TeMe " KBaHTOBbIE siBNIEeHU" 1

93 KonTtpouabnas pa6ora no teme «KBaHTOBBIE SBICHUSN» 1
IToBTOpPHTEIBLHO- 00001IIAIOIIUIT MOAYJIb (9 YacoB)

94 [ToBTOpenue, 0600mIeHNe. JlabopaTopHbie pabOTHI IO KYypCy 1
"B3zanmonenicTBue Tea"

95 [ToBTOpenue, o600mEeHne. Perenne pacueTHBIX M KAaYeCTBEHHBIX 3a/1a4 1
1o TeMe "TernoBble npouecchr”

96 [ToBTOpeHme, 0000mEeHNe. Pemmenne pacueTHBIX U KaYeCTBCHHBIX 3a/1a4 1
o teme "KIIJ] TennoBEIX aBurareneii'”

97 [ToBTOpenue, o600IIeHNe. Perenne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 1
o reMe "KIIJ[ anekTpoycraHOBOK"

98 [ToBTOpenue, 0600menue. JJaboparopHsie padoThI 10 Kypcy "CBeTOBbIC 1

SIBJIEHUS"




99 [ToBTOpenue, 0600meHne. PaboTta ¢ Tekctamu o Teme "3aKoHbI
COXPAHEHHUS B MEXaHHKeE"

100 [ToBTOpenue, o600menne. Pabora ¢ Tekcramu no teme "Konebanus u
BOJHBI"

101 IToBTOpenue, o600menue. Pabora ¢ Tekcramu o Teme "CBeTOBbBIC
SBJIEHUS"

102 [ToBTOpenue, o600menue. Pabora ¢ Tekcramu o Teme "KBaHToBas u

saaepHas Gpusnka"
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[Tonusanosa K.H. [IpoeKxTHas 1eATENBHOCTb IKOMBHUKOB. — M. ITpocseweHue, 2011. (Padoraem
110 HOBBIM CTaHApTaM).

Teopus u MeToa¥Ka o0yueHus Qpu3nke B LIKOJIE: YacTHble Bortpockl: Yued. mocodue s CTy .
nex. By3o / C.E. Kamenenxuii, H.C. Tlypsiesa, T.W. Hocosa u ap.; [Tox pen. C.E.
Kamerewkoro. — M., U3natensckuii nentp «Axanemus», 2000, C. 45-50, 55-60.
J1eMOHCTPALHOHHbII SKCITEPUMEHT 10 (PH3HKE B CTApLIMX Kaccax cpenseit wkonsl. T. L.
Mexanuka, Terora. [1oa pea. A.A. [Tokposckoro. [Tocobue s yautenei. — M.,
«IIpocsemenuey, 1971, C. 56-60.

Kameneukuii C.E., Opexos B.I1. Meroanka pemenus 3aaa4 no ¢u3uKe B cpeHEH LIKOJIE.
Tocobue ans yunteneii. — M., «[Ipocsemenue», 1971, C. 52-55.

LIM®POBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCbI CETH
UHTEPHET

www.fizika.ru

www.all-fizika.com
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
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