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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTeNbHOM MporpaMmsl, mpencraBieHHbx B @I'OC OO0, a Takxke ¢
yaétoM (enepanpHON pabouedt mporpaMmbl BocmuTaHus W KoHienuu mpemnoiaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxxanue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 W3y4YeHUs (HU3UKU
Ha JESITENIbHOCTHOM OCHOBe. B mporpamme mo ¢u3nMke YYUTBHIBAIOTCS BO3MOXKHOCTHU
yyeOHOoro mnpeaMera B peanuzanuu TpeboBanuit OGI'OC OOO k MmIaHUPYyEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYeHHs, a TakKe MEXIpPEeIMETHbIS
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETOB HAa YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHUs.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpElEiIeHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUECHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOTO COJAEPKAaHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no usuke pa3paboTaHa C LEIbIO OKA3aHUS METOJAMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®dusnka SBISAETCS CUCTEMOOOPA3YIONIUM Il €CTECTBEHHO-HAYUHBIX y4eOHBIX
MPEAMETOB, MOCKOJBKY (M3HUYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XHMHEH, OuoJIoTHel, acTpoHOMHUEH H (usudyeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYI0 KApTUHY MHpa, MPEAOCTaBIseT HaumOoJiee SCHbIE
oOpa3lpl NPUMEHEHUS HAyYHOTO METOJa IMO3HAaHMS, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TIAaBHBIX 3amad  (U3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH M MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenue ¢u3uku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJIAJCHHE CIETYIOIIMMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HHTEPIPETUPOBATH JaHHBIE W MCIOJIb30BaTh HAYYHBIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu n3ydenus GuU3NKKM HA YPOBHE OCHOBHOTO OOIIETO0 0Opa3oBaHUs OMPEEICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Duszmka» B 00pa30BaTEIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHBIC
oOieoOpazoBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemenuem  Kosmeruu



MunucrtepcTBa npocsenieHus: Poccuiickoit @enepanun (mpotokon ot 3 aexadpst 2019 r.
No TTK-48H).

Henu uzyvyenus: puzukm:

e TMpuOOpeTeHHEe MHTEpeca M CTPEMIICHHUs] O0yHarolIuXcsi K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUN O HAy4YHOM METOJE TO3HaHHUA U (PopMHpOBaHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3Y4YCHHUS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHue TpeACTaBICHUA O poiau GU3UKKA JUIST  Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyayel npodeccuoHaaIbHOMU
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaTbHEHIIEMY 00yUEHHUIO B
ATOM HAIpaBJICHUU.

JlocTrKeHue 3TUX Ieied mporpaMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e TMpHOOpETEHHE 3HAHUWA O TUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpUOOpETEeHHWE YMEHHM ONUCHIBATH M OOBICHATH (U3MUECKUE SBICHUS C
MCIIOJIb30BaHNEM TIOJYYCHHBIX 3HAHUIA,

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 3a/1ad C MCIOIb30BAaHUEM
(bu3HUEeCKX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHMH HaOIIOJaTh MPUPOJHBIC SBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble ~ pabOTBl M DKCHEPUMEHTAJIbHBIC  HUCCIIENAOBAHUS  C
MCIIOJIb30BaHNEM U3MEPUTEIHHBIX PUOOPOB;

e oOCBOEHUE NpUEMOB paboOThl ¢ uHHPOpMaLME (PUINYECKOTO COIep KaHMs,
BKJIIOYasi MH(POPMAIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKU, aHAIU3 U
KPUTUYECKOE OIICHUBaHWE WH(OpMAITUH;

e 3HAKOMCTBO €O cdepamu npodeccuoHaIbHON AEATETLHOCTH, CBSI3aHHBIMHU C
(GU3NKON, M COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHUSIX
(du3HUecKol HayKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeNmi0), B 8
Kiacce — 68 yacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B HEHEIIO).

[Ipenyaraemsiii B mporpamme 1o (u3MKe nepedeHs 1abopaTopHBIX pabOT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, VYYHTENb JellaeT BBIOOP  IPOBEICHHUS
7a00paTOpHBIX PAabOT W OMBITOB C YYE€TOM HMHIMBHUIYaJbHBIX OCOOEHHOCTEU
oOydaromuxcs, CHUCKa OSKCIEPUMEHTANBHBIX 3aJaHuil, MpeajaraéMblx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.



COJAEPXKXAHUME OBYUYEHUA

7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usznka — Hayka O mnpupone. ABieHus mpuponabl. PU3NYECKUE SBJICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbl. M3Mepenne gusnyeckux BenuynH. Ou3znyeckue mpudopsl.
[TorpemHocTs M3MepeHnii. MexxnyHapoaHas CUCTEMA €AUHULL.

Kak ¢m3uka w®w  gpyrue  €CTeCTBEHHBIC  HAYKH  HM3Yy4alOT  IPHPOAY.
EcTecTBeHHO-HaY4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, TTOCTAHOBKA HAYYHOI'O BOIPOCA,
BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BsICHEHNWE HAOI0JaeMOT0
aBieHus. Onucanue GU3NYeCKuX sIBICHUM C MOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHu4deckue, TeIUIOBbIE, AIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJIICHHUSI.

2. Ousuyeckue MNpUOOPHI W TPOIEAypa MPSMBIX H3MEPEHUN aHAJOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpenenieHHe LEHBI IeICHUS KAJIbl U3MEPUTEIIBHOTO Mprbdopa.

2. HM3mepeHnue pacCTOSHUMN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3MepeHue TemmepaTypbl MPU MOMOIIUA XKUJIKOCTHOIO TEPMOMETpPA M AaTUMKA

TEMIIEPaTypHl.
6. IIpoBeaeHue uccieq0BaHus MO MPOBEPKE TUMOTE3bI: JAIbHOCTh MOJETA MIAPUKA,
MYIIEHHOT'O0 TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKA3bIBAOIINE
JVCKPETHOE CTPOECHHE BEIIECTBA.

JBr>xenue yactull BeniectBa. CBs3b CKOPOCTU JBHKEHUSI YACTHUIL C TEMIIEPATYPOIl.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoaeiicTBrue 4acTuIl BEMIECTBA: MTPUTSDKEHHUE U
OTTaJIKUBAHUE.

ArperatHpie COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, XKUJIKOCTEHW H TBEPABIX
(KkpucTammyecknx) Tel. B3anMocBsA3bp MEXKIy CBOWCTBAMH BELIECTB B  Pa3HbIX
arperaTHbIX COCTOSHUAX M HMX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBHUKCHHUS.

2. Habmonenue nuddysumn.



3. HaOmionmenue siBiaeHUi, OOBSICHSIONUXCS TPUTSKEHUEM WM OTTATKUBAHUEM
YacTHUL] BEUIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM (GoTorpaduii).
2. OmnbIThI IO HAOJIOACHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSIKECHHUSL.
Pa3nen 3. JIBuskeHue 1 B3aUMOJAEMCTBHE TeJl.
Mexannueckoe IBUXKEHUE. PaBHOMEpHOE M HEpaBHOMEPHOE NBHkKEeHUE. CKOPOCTH.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacYéT myTH U BpEMEHHU JIBH>KCHUSL.
SIBneHne nHEpUUU. 3aKOH UHEPIMU. B3anMoericTBUE TeN Kak MPUYMHA U3MEHEHHUS
CKOPOCTH JBUKEHUA TeJl. Macca kak Mepa nHepTHocTH Tena. [lnotHocTs BeniecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuila Kak XapakTepucTHUKa B3auMojercTBus Tell. Cuia ynpyroctud u 3akoH [yka.
W3mepeHne cuiibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBIIEHUE TATOTEHUS U cuia Tshkectu. Cuna
TSUKECTH Ha JApyrux IviaHerax. Bec tema. HeBecomocts. CriokeHne Cui, HalpaBIICHHBIX
10 OTHOM npsAMoi. PaBHonelncTByromas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B NpUpoIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBeHus: HHEPLUU.
4. HabmroneHue u3MeHeHuUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBHKEHHUSI (IIapUKa B )KUAKOCTH, MOJEIH
IEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpemHEW CKOPOCTH CKOJIBKCHHMS Opycka WIM IIapuka IIo
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (Iedopmanuu) npy>KuHbI
OT MPUJIOKEHHOU CHJIBI.

5. ONObITBL, JEMOHCTPUPYIONIUE 3aBUCUMOCTbh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CrnocoObl yMEHBINCHUS W yBEJIWYeHUs JAaBicHus. JlaBneHue rasa.
3aBUCHMOCTh JIaBlieHHs raza oT o0béma, Temmnepartypsl. Ilepenavya gaBneHus TBEPIBIMU
TeIaMH, KUJIKOCTSIMU W Ta3zamu. 3akoH Ilackana. IlHeBMartuueckue MaIlIUHBI.



3aBUCMMOCTh JTaBJICHHUSI JKUIKOCTH OT TIOyOwHbl. ['mMapocTraTudeckuid mapamokc.
Coobmraromuecs cocyabl. [ uapaBmuueckiue MeXaHU3MbI.

Atmochepa 3emmum u armochepHoe gaBieHue. [IpUUMHBI  CyIIeCTBOBaHUS
BO3yIIHON 000n0uku 3eminn. OnbIT Toppuuemu. U3mepenne atMochepHOro IaBieHHUs.
3aBUCUMOCTh aTMOC(HEpPHOTO JaBJIEHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mms
U3MEPEHUs aTMOC(EPHOTO JTABJICHHUS.

JlelictBue XUAKOCTM M Ta3a Ha IOrPYKEHHOE B HHUX TeJO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mapaBauyueckuu mpecc.
[IposiBnenue necTBrst aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTh BBITAJIKMBAIOIIECH CUJIBI OT OOBEMA MOrpYKEHHOM 4YacTH Tena U
IJTIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YCIOBHE IUIABaHUS TEJ: IUIABAHWE WM IOTPYKEHHE TENl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIA U KUIKOCTH.
Jlabopamopusie pabomul u onvimel.
1. HccnepoBaHue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMA MOrpYyKEHHOU B
KUJIKOCTh YaCTH TeJa.
2. OnpeneneHue BHITATKUBAIOIICH CUIIbI, JEUCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B
KUJIKOCTb.
3. IIpoBepka HE3aBMCHMOCTH BBITAJIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeJa.
4. OnbITHI, JEMOHCTPUPYIOIIUME  3aBHCHUMOCTh BBITAJIKUBAOIIECH CUJIBL,
JIEUCTBYIOIIEH Ha TEJIO B )KHUAKOCTH, OT 00bEMA MOTPYKEHHON B KUIAKOCTH YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU M OIpEAEIeHUue €&
IPY30II0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IMJI0CKOCTh. [IpaBuiio paBHOBecHs
peiuara. llpuMmeHeHwe mnpaBuiia paBHOBECHUsS pbluara K OJOKY. «30J0TO€ MpPaBHIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Knnetnueckas u noreHuuaibHas sHeprus. [Ipespaienue
OJIHOTO BUJIa MEXaHUUYECKOMN SHEPTUH B APYTrOidl. 3aKOH COXPAHEHHUS JHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

S A o
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1. IIpuMepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHre pabOThl CHIIBI TPEHHsS NPU PABHOMEPHOM JBHKEHHUU Te€jia IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. UccnenoBanue ycnoBuid paBHOBECHUS phlyara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUM.
8 KVIACC

Pa3znen 6. TemioBble siBJIeHUS.
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUUYECKON TEOPHUH.
Mopgenun  TBEpAOro, JKUIAKOTO W  Ta3000pa3HOTO  COCTOSHUM  BENIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ira3oB, JKUJIKOCTEN U TBEPIBIX
TE€J HA OCHOBE IIOJIOKEHHW MOJIEKYJIPHO--KUHETUYECKOW Teopuu. CmauMBaHuWE U
KallWJUISIPHBIC SIBJICHUS. TEeIUIOBOE PACIIMPEHUE U CHKATHUE.
Temmneparypa. CBsi3zb TemMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMYKECHHS YACTHII.
BuyTtpennsiss sHeprusi. CriocoObl M3MEHEHHs BHYTPEHHEW SHEpruu: Tervionepenadya u
coBeplieHre padoTsl. Bupl Teronepeaaun: TEMIOMPOBOIHOCTh, KOHBEKIIMS, U3TyYCHUE.
KonudectBo TemnoTsl. Y aenbpHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TErIoBoe
paBHOBecue. YpaBHEHHE TeruioBoro Oamanca. [lnmaBneHme u  OTBepjaeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJIelbHas TeruioTa IiaBieHus. [lapooOpasoBanue u
koHjieHcarus. Mcnapenue. Kunenue. Y aenbHas Temiora napoodpa3zoBanusi. 3aBUCUMOCTh
TeMIEepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JaBJICHHUS.
BnaxnocTh BO3ayXa.
DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.
[Tpunuunel pabotsl TeraoBeix asuratenerd KIIJ temmoBoro npuratens. TemioBbie
JIBUTATEJIN Y 3aIUTa OKPYKAIOUIEH CPEIBI.
3aKOH COXpAHEHUS ¥ TPEBPAILECHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.
Jemoncmpayuu.
1. HaGmonenne OpOyHOBCKOTO JTBUKECHHMS.
2. HaGmonenue nuddyzuu.
3. HaOnronenue siBieHu cMauMBaHus U KaWJUSIPHBIX SBJICHUH.
4. HabmroieHue TeraoBoro paciuiupeHus Tell.
5. M3mMeHeHue naBlieHHWS Ta3a TMPU HW3MEHEHUHM O00bEMAa W HarpeBaHUU WITU
OXJIAXKICHUMU.

6. IIpaBuna nsmepeHus remMnepaTypsl.
Buasl Tertonepenaym.
OxJaxieHue Ipu COBEPIIICHUH PaOOTHI.



9. HarpeBanue nmpu coBepiiieHUN pabOThl BHEITHUMU CHJIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEMN pa3IMYHbIX BEILECTB.

11. HabOmonenue kuneHusl.

12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl P IJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnpITBI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJIEKYJIIPHOTO NPUTSKEHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmnbIThl MO HAOIIOJECHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX

TEJ.
4. OmnpeneneHue NaBICHUs BO3AyXa B OaJUTOHE IIPULA.
OnbITHI, 1€MOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro o0bEéma u
HarpeBaHus WIN OXJIaXKICHUSL.

6. IlpoBepka rumoTe3bl JUHEHHOW 3aBUCHUMOCTH JJUHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmionenue W3MEHEHUsT BHYTPEHHEH OHEpPruM Tella B pe3yjbTare
TEIJIONepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBIeHUS TEIIOOOMEHA MPHU CMELIMBAHUU XOJOJHOW M Topsuei
BOJBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIMHIPOM.

10. OnpezenieHne yAeIbHON TEIJIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpezesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneseHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazngen 7. JiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzauuss Ten. JIBa pojga BIeKTpUYEeCKUX 3apsioB.  B3anmoneiicTBue
3apsKEHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTB CHIIbI B3aUMOJCHCTBUS 3apsKEHHBIX TEll
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXKIY TEIaMM).

Onekrpudeckoe mnoje. Hanpspok€HHocTe  dnekTpudeckoro  noiid.  [IpuHnummn
CYMEPIO3UILINH SJEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »siekTpUuecKUX 3apsA/ioB. DJIEMEHTApPHBIA  AIEKTPUUYECKUN  3apsi.
Crpoenne aroma. IIpOBOOHMKHM M JUANIEKTPUKU. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsza.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUS JJIEKTPUYECKOrO TOKa. MCTOYHMKH
NOCTOSIHHOIO  TOKa. JIeMCTBUS  DJIEKTPHUYECKOrO0 TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHUTHOE). DIEKTPUYECKUNA TOK B KUJKOCTSAX U raszax.



Onextpuyeckas nenb. Cuiia Toka. DieKTpuyeckoe HanpspkeHue. ConpoTHUBIEHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBIICHHE BeliecTBa. 3akoH Oma [Jid ydacTka IIelu.
[TocnenoBaTenbHOE U ApaIENbHOE COCIMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH [xoyns—JIeHna. Dnekrpuyeckue
LMY U NOTPEOUTENN INEKTPUIECKOM s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3auMo1eiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MaruutHoe moje 3emMiii M €ro 3HaueHue I Ku3HM Ha 3emiie. OmnbIT Dpcrena.
MarHutHoe MoJje 3NEKTPUYECKOro Toka. [IpruMeHeHue >3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBUE MArHUTHOTO IOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBHUIATENIb MOCTOSHHOIO
TOKa. VIcn0JIb30BaHKE 3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel ®Papanes. SBneHue 3yeKTpOMarHUTHOM wWHAyKHuu. IIpaBuno Jlenna.
DnekTporeneparop. CrnocoObl MOTYyYEHHS SJIEKTPUUECKON SHEPruu. DIEKTPOCTAHIIUU Ha
BO300OHOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpr3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U AUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a3oBbIH pasps.
. U3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HAMPSKEHUS! BOJIbTMETPOM.
. Peocrar n marazuH COnpOoTUBIICHUMN.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS TTOJOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlecTBHE MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
. OnbiTel @apages.
. 3aBUCUMOCTh ~ HANpaBJICHUSI HMHAYKIIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHUS.

W X N Uk W N e
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25.

DJEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

S A T o

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThl 1O HAONIOJEHUIO  DJICKTPU3ALMU  TEJI  UHAYKIUEH W TpuU
CONPUKOCHOBEHUH.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOTO MOJISl HA MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepKka paboThI MEKTPUIECKOM IIEMH TTOCTOSHHOTO TOKA.

W3mepenre U peryaupoBaHue CHIIbI TOKA.

N3mepeHne u peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTM CHJIBI  TOKa, MAYIIETO YEpe3 pEe3UCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnpIThl, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTh JJIEKTPHUUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIA/IA MONEPEYHOTO CEYEHUSI U MaTepHaIa.
[IpoBepka mpaBHiia CIOKEHHS HANPSHKEHUH MPU TOCIIEI0BATEIIBHOM COEAUHEHUN
JBYX PE3HCTOPOB.

[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapajieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYILIETO Yepe3 JaMIIOYKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

W3yyenne MarHUTHOTO TOJSi MOCTOSHHBIX MAarHUTOB IMPU UX OOBEAMHEHUH H
pa3ziereHu .

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aMMOJCUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CWJIbl TOKA Y HalpaBJICHUSI TOKA B KAaTYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITBI 1O HWCCIEIOBAHUIO  SIBICHUSI  DJICKTPOMArHUTHOW  MHAYKIUU:
UCCJIeIOBAHNE U3MEHEHUH 3HAUCHHUS U HAIlPaBJIEHUSI UHAYKIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

MexaHn4eckoe JIBIOKCHHE. MarepuanbHas TOYKA. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO ABMKEHHUS. PaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHHUE.
HepaBHomepHoe npsimosinHeitHoe neukenne. CpeaHsis 1 MTHOBEHHAsi CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBUKECHUHU.

Yckopenue. PaBHOyckopeHHOE MNpsiMoMHEHHOe nBmkeHue. CBOOOIHOE TMaJIeHHE.
Omnbrtel 'anuies.



PaBHOMEpHOE MBMXEHME TIO OKPYKHOCTH. [lepron n yactora obpamenus. Jlnneitnas
Y YTII0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

[lepBbiii 3akoH Hprorona. Bropou 3akoH Herorona. Tpetuit 3axkoH HeroToHa.
[IpyHUIMN CyNIEPIIO3UIUU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSHDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOrO MaJECHUS.
JBmxxkenue rmianetr BOKpyr CoisHna. IlepBas kocmuyeckas ckopocTb. HeBecomocTh u
MEepErpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPI0E Teno. PaBHOBecue TBEPI0TO
TeJIa C 3aKPEIIEHHON OChIO BpalleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenune wummynbsca. MMmynsc cuipl. 3aKOH  COXpAaHEHUS
UMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cuil TSXKECTH, YHPYrOCTH, TPEHUS.
CBs13b dHEpruu U paboTsl. [loTeHnManpHas sHEPrus Tena, NOAHITOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHeprus cxkaroud npykuHel. Kunernueckas sHeprus. Teopema o
KMHETUYECKOU JHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HaOmroneHue MeXaHMYECKOTO JBMKEHMSI Tella OTHOCUTENIBHO pa3HbIX Tel

OTCYETA.

2. CpaBHeHME TIIyT€d MW TPACKTOPUM JBWXKEHUS OJHOTO M TOrO XK€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JIBUKECHUS.

HccenenoBanye Npu3HaKkOB PaBHOYCKOPEHHOIO JIBUKCHUS.

HabGnrogenue nBM>KEeHMs Tela IO OKPY>KHOCTH.

Habniogenue MexXxaHWYecKHX SIBJICHUHM, MPOUCXOASIMIMX B CHUCTEME OTCYETA

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBW)KEHUU OTHOCHUTEIIBHO

kKaOuHeTa (QU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.

Hab6nronenue paBeHcTBa CHII IPU B3aUMOJICHCTBUH TETI.

W3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUM.

10. Ilepemaua ummynbca npu B3aMMOJICUCTBUM TE.

11. [IpeoOpazoBanus SJHEPTUU TPU B3aUMOCHCTBUU TE.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHre UMIYJIbCa IPU a0CONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHMYECKON YHEPTHH MTPH CBOOOTHOM MaJICHHUH.

16. CoxpaHeHHME MEXAHWYECKOW SHEPrud IMpU JABWKEHUM Tella IOJA JEeHCTBHEM
MPY>KUHBI.

o v kAW



Jlabopamopuwie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa v JajJbHENUIIEro paBHOMEPHOIO IBUKEHUS
HIapUKa WIHA TEJIEKKH.

Omnpenenenne cpeHeN CKOPOCTU CKOJIbKEHUS OpyCKa WU ABM)KEHHUS IIapHUKa I0
HAKJIOHHOH IJIOCKOCTH.

OnpeneneHue yCKOPEHUs Tea MPU PaBHOYCKOPEHHOM JABUKEHUU 110 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTU IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0€e3 HayaJIbHON CKOPOCTH.

[TpoBepka TrUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM [BMKEHUM 0€3 HadallbHOU
CKOPOCTH NYTH OTHOCSTCS KaK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOLINE
IPOMEXKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JTaBJICHMUSL.

Onpenenenue ko3 PUIEHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue paOOThl CHIIBI TPEHUSA IMPU PABHOMEPHOM JBMKEHUU TeEla IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Omnpenenenne padboOThl CUIIBI YIIPYTOCTH MPH MOIBEME Ipy3a C UCIOJIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe paBuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TEPHO/,
4acToTa, aMIUIMTy1a. MaTtemMaTuuecKuil U PYKUHHbIM MassTHUKU. [IpeBpaiienue snepruu
pU K0JI€OATETHLHOM JIBHXKEHHH.

3aryxaronue koJsieOanus. BboiHyx)neHHble KkoyieOanus. Pe3onHanc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHnueckux BOJH. [IponosibHbIE W TOnepeyHble BOJIHBL. JJIMHA

BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHW4yecKue BOJIHBI B TBEPAOM TEJE,
CEMCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbIcoOTa TOHa. OTpakeHue 3Byka. WHOpa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1
2
3
4.
5
6.

Habmonenue xonebanuii Tel noja JeHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJIEOaHW U PE30HAHCA.

PacnipocTpaHeHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIH).

HaGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopnsie padomul u onsimel.



1. OmpexeneHne 4aCTOTHI U NIEpHUOa KOJIeOaHU MaTeMaTUYECKOTO MAasITHHKA.
2. Ompenenenrie 4acTOTHl U TIEPHOJIa KoeOaHUi MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH TMEeproAa KoJaeOaHWI MOABEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTHU.

4. VccrnemoBaHue 3aBHCHUMOCTH IE€pHOJia KOJeOaHMM MPY>KUHHOTO MAasTHHKA OT
Macchl rpysa.

5. [IpoBepka HE3aBUCHUMOCTH MEPHOIA KOJICOAHUH Tpy3a, MOIBEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. ONbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTH IepuoAa KoieOaHWil NPy KUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaJICHUs.

Pazgeua 10. DnekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE noJie. DNEeKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX  BONH. IlIkana  3leKTpOMarHuUTHbIX  BOJH. lcrmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarHuTHas npupoaa cseta. CKopocTh cBeTa. BOITHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. V3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIILHOTO TesieoHa.

Pa3gen 11. CBeToBLI€ SIBJIEHHS.

JlyueBas mogenb cBeta. Mcrounwku cBera. IIpsiMosiMHEHOE pacnpoCTpaHEHHUE
ceera. 3atMmenuss Connua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpaKCHUSI CBETA.

[Ipenomiienue cBeta. 3aKOH mpenomiieHUsl cBeta. [lomHOE BHYTpEHHEE OTpa)KCHUE
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOJIAX.

Jlunza. Xop mydeit B nuH3e. Ontuueckas cuctema (oTroamnmapara, MUKPOCKOIA U
Teneckomna. ['a3 kak ontudeckas cuctemMa. bn3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oenoro ceera B cnektp. OnbiTel HetoToHa. CnoskeHHe CreKTpaibHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[TonyueHnne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xonx mydeil B cobuparoiieil InH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

N o U bk~ w N e



8. [lomydeHnue n300pakeHMii ¢ TOMOIIBIO JINH3.

9. IlpuHumn neiictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mognens riasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBaHue 3aBUCMMOCTH YIJla OTPaXKEHHsI CBETOBOTO JIyda OT YIJIA MMaJICHHUS.
2. M3yueHue xapakTepUCTHK U300pa’KeHUs NMPEAMETA B TUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCHUMOCTH YIJIa MPEJIOMJICHUSI CBETOBOTO Jiydya OT yrjia
NaJICHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

[TonyueHnne n300pakeHu ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenue (POKYCHOTO pACCTOSHUAA U ONTUYECKON CHITbI COOMPAIOIIEH JIMH3BI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl IO BOCHPUATHUIO IIBETA MIPEIMETOB MPU UX HAOJIIOJIEHUH YEpe3 LIBETOBBIE
(UIBTPBHIL.

N o v ok

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Oneitel Pe3zepdopna u mnnanerapHas wojenb aroma. Mogens atoma bopa.
HcnyckaHue 1 MOTJIomeHne ceeta atoMoM. KBaHThI. JIMHEHUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, Oera- U ramma-usinydeHus. CTpoeHUEe aTOMHOTO spa.
Hyknonnas moxaens atromMHoro simpa. M3otonsl. PagunoaktuBHbIe mipeBpamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SAED.

AnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MacCOBOI'O YMCENl. DHEPrus
CBA3M aTOMHBIX sjep. CBs3b Macchl W 3HEpPruM. Peakuuum cuHTE3a W JCJICHUS SAEp.
Nctounuku 3aeprun CosHIa U 3BE3I.

Snepnas sHepreTuka. /[elicTBus paauoOaKTUBHBIX U31yYECHHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.
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IToBTOPUTEIBLHO-00001AOIIIHIT MOAYJIb.



[ToBTOpUTENHEHO--00001IAIONINIT MOIYIb NpEIHA3HAYEH [JIs1 CHCTEMAaTU3allud |
00001IeHNsT TPEAMETHOTO COJEP>KaHUSI M OMBITa ACSITENbHOCTH, MPUOOPETEHHOTO MpH
U3y4YeHUU BCEero Kypca GU3MKH, a TakkKe [UIsi TOJITOTOBKA K OCHOBHOMY
roCyJIJapCTBEHHOMY 3K3aMeHY IO (pu3uke A 00ydaroluxcsi, BBIOPaBIIMX 3TOT y4eOHBIN
IIPEIMET.

[Ipy wW3ydeHMM MOAHHOTO MOJIYJISI PEAIM3YIOTCS W CUCTEMATU3UPYIOTCS BHJbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECHeunBaeTcs JAOCTH)KCHHE TMPEIMETHBIX |
MeTaIpeIMETHBIX IUTAHUPYEMBIX pE3yNbTATOB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb. OCBOCHHE HAyYHBIX METOJOB MCCIICIOBAHUS SIBICHUN
IPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATh (PUBNYECKUE SIBJICHUS, IPUMEHSI
IIOJTyYEHHBIC 3HAHUs, PEIIATh 3a1a41, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIBHBIE.

[IpyHIMOMATBHO NESITENBHOCTHBIN XapaKTep JaHHOTO pa3fesa Pean3yeTCs 3a CUET
TOT0, YTO 0OYYaIOLIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUH paclO3HaBaThb U HAYYHO OOBSCHATH (PU3NUYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

UCITI0JIb30BaTh HAYyYHbIE METOJIbl UCCIIEIOBAHUS (PU3NYECKHUX SBJICHUW, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATHP HAay4YHbIE OCHOBBI HamOOJe€e BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HANpPUMEpP, MPAKTUYECKOTO HCIIOJIb30BaHUA pA3JIMYHBIX HMCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA NPEBPALICHUS W COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEPIuMu.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTH€ B PEIICHUM MNPAKTHUUYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JIe(PUIIMTOB COOCTBEHHBIX 3HAHHUIN U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHMS HA OKPYKAIOUIYI0 Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOITUE T03HABATEIILHBIC YHUBEPCATIbHBIC yUeOHbBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISAITh MPUYMHHO--CJIEICTBEHHBIE CBSI3M IPH HU3YyYEHUU (DU3UUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BbIOOp Haunbosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMECHSTH Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alpOCHI TIPU TMOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu H WUIFOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYX Aa€MON TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TOJJCpIKaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh EUCTBUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHHMPYS CBOM JEWCTBUSA C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISTH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (pU3nuecKor 3a1auu Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U IIpeajiaraTh IUIaH €€ U3MEHEHMUS;
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3NYeCKOro HMCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BEIIeCTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (auddy3us, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tiepefada JAaBjiCHUsS TBEPABIMU TElaMH, XUIKOCTIMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHMYECKO SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpPUMEPHI JIBUKEHUS C Pa3JIMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TpakTOBaThb  (U3MUECKUH  CMBIC]  HUCIOJIB3yeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUSI 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAaHUS BBIICISATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH Teja U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPJAOTO Tela, CUjla TPEHHUS CKOJBKECHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHHH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, APEOMETP ), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJi1 obecriedeHus: 6€30MacHOCTH TP OOpalleHHH ¢ MPUOOpaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS PA3MYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMpEHHE U CXKaTHhe, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKPYXalolleM MHpEe, B TOM dUHcCIe (U3NYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE M KANWUIIpHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHU;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCIIOIL3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBIICHUS, YJENbHAas TEIjaoTa MapooOpa3oBaHUs, YJENIbHAas TEIIOTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM NPABUIBHO  TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUUHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma AJis yJacTKa Leu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluil PaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajn3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATYphl KUJIKOCTU U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJSI HAa MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TPAMBIX H3MEpEeHUH  (3aBUCUMOCTD
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHNE IIOCJIEI0BATEIbBHOTO U IApajuIEIbHOTO  COECOUHEHMN
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

NPOBOANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeTUYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUsA, AJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrss 6€301acHOCTH MPpU O0pallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WNuTepHeTe, Ha OCHOBE HUMEIOIIMXCS 3HAHUH M MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHus, B TOM UHCi€ MyOJUYHO MNPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUsA, Achopmarus
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE U NPEIOMIICHHUE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJTHEYHONW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBI (POH, KOCMHUYECKHE Jyud, PaJUOAKTHUBHOE HU3IyUYCHHUE
OPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN U (PU3NUYECKUE SIBICHUS, UCIOIB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMS, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEepUOJ U 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLIUI CYNEPHO3UIMN CHUJI, MNPUHIUI OTHOCUTENbHOCTH [anunes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKHX I1IaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemate pacy€THbIE 3adadd  (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOWPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBaHUS, BBIJCIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axoHa HbroToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTpP, M3YUECHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B CcoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakK€HUs CBETa OT yrjila MaJCHUs U yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro W TMPYKUHHOTO MAasTHHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, TATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl IJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTHYECKOr0 HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEAHEBHOU
XKU3HU JJ1 obecriedeHus: 0e30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYKAIOLLEH CPEIE;



OCYIIECTBJIATh TMOUCK wHPOpManmu (U3HUECKOTO COACpPXKAHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aIpOC, HAXOAHUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAITMK HA OCHOBE
UMEIONINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

WCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil HaydIHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uHPOpMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICGHUE TMpe3eHTalueil ¢ y4EToM OCOOEHHOCTEH ayauTOpUHu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAIOIIEr0 MHUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl”

5 MeTtopl HayuyHOro no3Hanud. Onucanue 1 bubnnoreka [JOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTe3sl:

6 JATBHOCTh MOJIETA IMIApUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA MMycKa"

Crpoenue BeniectBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHocTi arperaTHbIX COCTOSTHUH BOJBI.

bu6mmoreka [IOK

11 O606menue no pazaeny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHHUU BEILIECTBA»
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacyer myTu 1 BpeMeHH BUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell ngs?;l;?:;i)groulllfmamlo
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHaf{ paborta «Ornpezenenue
TJIOTHOCTHU TBEPIOTO TENa
18 Pemenue 3amaa mo treme "[lmoTHOCTH bubmuorexa [JOK
BeniecTa" https://m.edsoo.ru/ff0a123c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydueHue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)
MPYXUHBI OT MPUIIOKEHHON CHITBI»
21 SBnenue Tsarorenus. Cuia TSHKECTH
CBs13b MEX]ly CHIJION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aga4 o teme bubmmorexa [JOK
"Crita TroKecTr” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

DU3nYecKUe XapaKTEPUCTUKHU TIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepettite ci. JlaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
23 Bec rema. Henecomocts https://m.edso0.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM npsiMOM. PaBHOAENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHoneiicTByromas cri"
Cuiia TpeHus u e€ BuAbl. TpeHue B Ipupoje bubnuorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexa [HOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3anay nmo Temam: «Bec Tenay,
31 «['padmueckoe nzobpaxxkenue cuin», «Cumby, Bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIbI»
33 JHasnenue. CriocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEJIMUYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a bu6nmoreka [JOK

oT 00bEMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TEJIaMHU, bubmumoreka [IOK
SJKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bubnunoreka [HOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBienue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobwaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin U IPUYKHBL € bubnnorexa [HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnmnorexa [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue httos://m.e dsogru /f0a2b5a
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO JaBJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " AtmocdepHoe
napieHue"
47 JleiicTBHE KUAKOCTU U Ta3a Ha TIOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXMMeI0Ba CUiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubmuotexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc
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TCJIO, IIOTPYKCHHOC B JKUJIKOCTL»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tela B

bu6mmoreka [IOK

49 BOJI€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 llnapattte Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpeiereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KonTponbHas pabota no Teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>4 Mexarmteckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 MormHocTs. EquHuIE! MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€r MoOIHOCTH, 1
pa3BUBaeMOM P NObEME O JiecTHULE"
57 [Ipocteie Mexanu3mel. Peryar. PaBHOBecue
CHJI Ha phluare
Pbryaru B TexHuKe, OBITY ¥ IPUPOJIE.
58 JlaGopatopHnas pabora «};ICCJ'II;Z[F())BaHI/Ie 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bu6mmoreka [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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KoaddutmenT monesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakIOHHOM MIOCKOCTH»
61 Pemenue 3amay no reme "Pabora, 1 bubmuorexa [JOK
MotHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnoreka [HOK
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJIbHOE ONPEACIICHUE
64 U3MEHEHUS KHHETUUECKOU Y OTEHIIMAIbHON 1 1
SHEPTUHU MPU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM TUIOCKOCTH"
65 KonTponbnas pabota o Teme «Pabora u 1 1
MOIIHOCTb. DHEPIHsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnnoreka [JOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
bu6mmoreka [JOK
o7 HroroBast koRTpoIIbHas L ! https://m.edsoo.ru/ff0a4ffe
Pesepaublit ypok. Pabora ¢ Tekcramu mo
68 1
teMe "Pabota. MoutHocTs. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bubnmorexa LIOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHHSI YaCTHUIL
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmnorexa [JOK
10 Bune! ternonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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VYpox-konpepenuus "[Ipakruyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmorexa LIOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalIoB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora "UccnenoBanue
14 }IBJ'IeIfI/I}I TI;HJIO(I;)6M6H3 IIPU CMEIIMBAHUT bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y IeJbHas TEIJIOTa bubmmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTALIMUECKUX TeNl. Y aenbHas TeIUIoTa bubmorexa HOK
p ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
21 napooOpazoBaHMs U KOHICHCALIUH. bu6muoreka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
"OmnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BOo3ayXxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaKHOCTH
BO3/yXa

[TpuHIKIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JBUTATENIH U 3aIIUTa OKPYKAIOIIECH Cpe/ibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALLECHUS SHEPTUN
B TEILIOBBIX IpoLeccax

27

28

29

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerutoBble aBieHUA. 3MeHeHnE
arperaTHbBIX COCTOSIHUI BeriecTa"

KontponbHast pabora o Teme "TemnoBsie
ABJIeHUs. lI3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

Onextpuzarus Ten. [[Ba pona
JNEKTPUYECKUX 3apsI0B

bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypok-uccienoBanue "IIeKTpU3AIMS TEI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxeHHOCTh
anekTpuyeckoro nosst. [IpuHnun
CYIEPIO3ULIMH IIEKTPUUECKUX MTOJIEN

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocuremn OJICKTPUYCCKUX 3apAd0B.
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DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounuku bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUUYECKOTO OISl Ha IPOBOTHUKH U 1
JTUAJIEKTPUKN"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHas pabora 05 bubnnorexa [JOK
"U3mepenue u peryiupoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsbkeHue. BonbTMerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HANPsHKCHUS
43 CornpoTuBieHHe MPOBOAHUKA. Y ACIBHOE bubnuotexa [JOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana"
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnuotexa [JOK
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3axon OMa JJis yyacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlaGopaTopHas pabora "HccienoBanue
3aBHCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3

bub6nmoreka [IOK

46 pEe3UCTOP, OT COMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS POBOIHUKOB
Jlaboparopnas padota "[IpoBepka mpasuiia
48 CJIOKEHUS HAINPSKEHUN MTPU bubmmoreka [JOK
[IOCJIE/I0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas padota "IIpoBepka npaBuia
49 TUTS CiJ'ILI I”)FOKa ipn napaJIJP;eJILEIOM ’ bubmmorexa [JOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ai1a4y Ha npuMeHeHue 3akoHa OMa bubmuoteka [IOK
JUISL Pa3JIMYHOTO COEIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
59 Jlaboparopnast pabota "Ornpenenenue bubmuoreka [IOK
paboThI U MOLTHOCTH JIEKTPHUUECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH
53 3neKTlg)quCKOI71 SHEPIHH B 61::)1Ty. Kopotkoe bubmmorexa LIOK
https://m.edsoo0.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
54 "DrekTpudecKue 3apsabl. 3apsoKCHHBIS Tema bubnmnoreka [JOK
" UX B3auMoelcTBU. [locTOSHHBIHN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 KonrtponbHast pabora no Teme bubmuoteka [IOK
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"DrekTpuuecKue 3apsabl. 3apsHKEHHbIE Tea
U UX B3aumoaencTBus. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC
57 VYpok-uccnenopanue "M3ydenue noneu bubmmoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarauTHoe 1oie 3eMiIn U bubnunorexa LIOK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe noJie
59 AIEKTPUUYECKOTO TOKa MarHuTHoe rmose bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlabopartopHas pabora "U3yyeHue neiicTBus Bubmiorexa OK
PaTOPHAi b i " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha MPOBOIHUK C TOKOM
DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoaBUTaTeneii B
N bubnuoreka [{OK
61 TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpoABUTATENA"
62 OmnpiTel Dapajnes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 AIIEKTPHUECKONW IHEPTUHU. DIEKTPOCTAHITUH
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOILHOM paboTe MO TEME
"DNeKTpUYeCKne U MarHUTHHIE SIBJICHUS"
65 KonrtponbHas pabora no Teme bu6muoreka [JOK

"DJIeKTpUUECKUE U MATHUTHBIE SIBIICHUS"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepHblil ypok. Pabora ¢ TekcTamu 1o Bu6muoteka [JOK
66 1
TeMe "TemaoBbie sBiaeHus" https://m.edsoo.ru/ff0accse
bubnunorexa LIOK
7 1
6 Wrorosas koHTpoILHas https://m.edsoo.ru/ff0acdcé
68 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1
TeMe "MarautHele SIBJIEHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 15



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoubusie IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmorexa [IOK
2 1
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 bubnmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKEHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHEIHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSMOTUHEIHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpezaenenue
7 CKO peHmI{) TCJ‘I;) pu aBH0pc1<o €HHOM 1 1 bubmorexa [JOK
YCIKoP PP . YErop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIJIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
10 LleHTpOCTpEMUTETBHOE YCKOPCHHE
11 [lepseii 3akoH HeroToHa. BekTop cuiibl bubnuorexa [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herotona. bubmumorexa [IOK
PaBHopelicTByOIIAsA c1ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ng;;j;f;aogﬁ/ff 026982
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnoreka [JOK
15 Cuna ynpyrocti. Jaon Tyka https://m.edsogru/fanecaZ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnnoreka [JOK
19 Pemenue 3amgau no teme «Cumna TpeHUs» httos://m.e dsogru /F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
Kod(UIIMeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaIEHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne TeI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3agad mo teMme "Cuiia TSKECTU U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuuecKas CKOPOCTb. bubnuorexa [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6mmoreka [IOK

26
TBEPAOIO TENA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaLICHUS
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenue 3agau no reme "MOMEHT CHITBL. bubnmoreka [JOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHu4ecKkoe ABUKEHUE bubmmorexa [JOK
. 8 ) ' https://m.edsoo.ru/ffob0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHu4YecKoe IBUKEHUE bubmmorexa [JOK
. A ) ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbca. YTIPYroe u bubmmorexa [OK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIpPyroe B3aMMO/ICHCTBHE
32 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnuotexa [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABUKEHNE
B IIPUPOJIE€ U TEXHUKE"
bubmuorexa [JOK
34 M
CXAHUHECKas pAdOTa H MOHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM

JABMXKCHUU TCJIA 110 I“OpPI30HT3.J'IBHOﬁ



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IMOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 "
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnnoreka [HOK
COXpaHEHUS YPHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBHIKCHHE U €T0 bu6mmorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U TPy >XKHUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 KOJIeOaHUI OT KECTKOCTH II WHEI 1 MacChl bubmmorexa LHOK
pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpenenenne
46 qaCTopTH Hpne Ifo a KOHe6afIPII>’I I WHHOTO bubmmorexa [IOK
pHOA PyX https://m.edsoo.ru/ffOblaec
MasITHUKA
JlaGoparopHas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja If)oneé)aﬂnﬁ rpy3a bubmmorexa [TOK
pHroa pYy3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
48 MEXaHWYEeCKUX BOIH. [IpogonabHbIe U bubmmorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHNUYeCKHE BOJTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEp0M Tene. CelicMuueckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHius "YIIbTpa3ByK U bubnnoreka [HOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54 "3akoHbI cOxpaHeHUs. MexaHnueckue bubamorexa LOK
PAHCHIA. https://m.eds00.ru/ff0b250
KoJie0aHusl U BOJIHBI
KoHnTpomnpHas padoTa o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4ecKnue KoJeOaHus u
BOJIHBI"
ONEeKTPOMarHuTHOE MOoJe€. bubnuoreka [IOK
56
DNIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnonb3oBanue bubnnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yueHue CBONCTB
bubmuorexa [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
.\ https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeieneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubmuotexa [JOK

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

bubmuorexa [JOK

62 acrpoctpaHeHue cera. 3atmenus CoJHIa U
pactipoctp B https://m.eds00.ru/ff0b3658
Jlynb1
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmmorexa [JOK
P P https://m.edsoo.ru/ffob38ca
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnunoreka [HOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHKEe OTHOTO BHYTPEHHETO bubmmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabota "HccinenoBanue
66 3aBUCHUMOCTH YTJIa IPENOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3ayX-
crekso""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [IOK
69 [TocTpoeHue n300paxeHuii B TMH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGopartopHas pabota "Onpenenenue
70 dox EHOFE aCSTOSIHI/ISI u oianeCKoﬁ CHJIBI bubmmorexa [OK
Y 1?, | https://m.edso0.ru/ff0b4206
coOUparomIeil TUH3BI
71 VYpoxk-koH(pepennus "OnTuyeckue TUH30BbIC bubnmoreka [JOK
puOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cucreMa. 3peHue bubnuorexa [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

Ypok-koHpepennus "JledexTsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hororona. CioxxeHue CrieKTpalbHbBIX IIBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopaTtopHas padota "OmbITHI 11O
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 BETOBbIE (GUIBTPHI"
Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: IucIiepcus, uHTephepeHIus 1
madpakus'
77 OmnsiTel Pezepdopaa u rmianerapuas Mojiemb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atroma bopa
79 HcmyckaHnue U MOIIONICHUE CBETA aTOMOM. bubnnorexka [JOK
KBantsl. JIuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnuotexa [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue atomHoro sipa. Hyknonnast bubnmoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0cl8ac
bubmuorexa [JOK
83 PangnoaktuBHBIE IpeBparieHus. M30Torsr httos://m.edsoo.ru/foclald
84 Pemenne 3amay mo reme: "PangnoakTHBHBIE bu6nmoreka [JOK

IpeBpaleHus"”

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

[Iepuon nonypacnana

86 Ypok-koHpepennus "PagnoakTBHBIC bubnnoreka [HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsiIOBOTO U MAaCCOBOT'O YUCET https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubmumorexa [IOK
Y SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepueie peakiuu"

90 Peakuuu cunTtes3a u neneHus saep. bubnuorexa [JOK
Nctounuku sueprun CosHiia v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs paquOAKTUBHBIX U3JIy4E€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe

92 "DIeKTpOMarHuTHOE TOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTponbHas pabota mo Teme

93 "DEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
sBICHUS"

04 [ToBTOpenue, 0606menue. JlabopatopHbie bubmmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600meHNE. Permenune Eub OK

nOIMOTEKA

95 pacyYEeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME 1
"Tenossie mponeccs” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, o6o0meHne. Permenune bu6nmoreka [JOK

PACUCTHBIX U KAYCCTBCHHBIX 3a/a4 110 TEMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KII/] TermoBbIx aBurarenei"

IToBTOpenue, 0600meHNE. Permenune

97 ACUETHBIX M KAYECTBEHHBIX 3aJ1a4 M0 TEME 1 bubmorexa LHOK
P A https://m.edsoo.ru/ff0c2b30
"KII/] anexTpoycTtaHoBOK"

08 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTropenue, 06o0menue. Padora ¢ 1 bubnuoreka [IOK
Tekctamu 110 Teme "Koaebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

bubmuorexa [JOK

101 4 1

0 TOTOBAR KORTPOIILHAL https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacce/ [lepsimkun A.B., O611ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbCcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBoO ¢ orpaHuYeHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe obiecTBo «M3aaTenbeTBO

«IIpocsemienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

7 KJIIACC

1.Pabouas mporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€TO 00pa3oBanust. Pusnka. 7 — 9 kiacchbl
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. Y4ueOHUK 1t 0011e00pa3zoBaTeIbHbIX

yapexaenuit . M.:/Ipoda. 2011



5. Jlykammk B.W. C6opHUK BOonpocoB u 3a1a4 1o ¢usuke. 7-9 k1. — M.:
ITpocsenienue, 2010. —192c¢.

8 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9kinaccol: yueOHO-METOIMYECKOTO TOCOOus
/coct. TuxonoBaE.H. — 2-¢ m3a.,ctepeotni. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 06111er0 oOpazoBanus. Puznka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BbIOpAaHHBIM YYEOHUKOM:

4. Ilepprukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE K KOHTPOJIbHBIC
paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTel. KoHTpoibHBIE
3aganus. —CaparoB:JIumeit, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroaudeckoe rnocoouve/ A.E. Mapos.-



M.: poda, 2011.- 123c.:

10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. dpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATenbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. lpoda

13.B.B. lllaxmatosa ,0.P. Illedep Junarnoctuueckue padotsl -8 kitacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopark Bompocos u 3aau

2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccol: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchl
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.M. C6opHUK BOIIpOCOB U 3a/1a4 1o pusuke. 7-9 k1. — M.:
[Ipocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE



paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopubie padboTbl. KoHTpOJIbHBIC
3aganus. —Caparos:JIuueit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uszuka. 7 kimacc: yaeOHO-MeToaudeckoe nmocooue/ A.E. Mapos.-

M.: lpoda, 2011.- 123c.:

KoHTposibHBIE 1 caMOCTOSATENbHBIE PA0OTHI IO PU3MKE. 9 Kilacc: K y4eOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomuesa. — M.
MN3natennscTBO «OK3ameny, 2014,

TecTsl o pusnke. 9 kiace: k yueouuky A.B. Ilepsimkuna, E.M. I'yTHuk
«Pusznka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dusuka. 9 knacc. TeMaTudyeckue TeCTOBBIC 3a0aHus I TOoATOoTOBKU K [TUA. /
aBT.- cocT.: M.B. boilinenko, O.H. Mupomikuna. — fpocinasias: OO0 «Akaaemust

pasButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
7 KIIACC

. bubnmoreka — Bcé€ o mpeamety «duszukay. — Pexxum gocryma:



http://www.proshkolu.ru
2. BunmeoornbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru
3. EnuHas KoJUTeKIHs IU(pPOBBIX 00pa30BaTEIbHBIX PECYPCOB. — PeiKuM

nocryma: http://school- collection.edu.ru

4. laTepecHble MaTepralibl K ypokaMm (PH3UKH 110 TeMaM; TECTHI 110 TeMaM;
HarJsIHbIC TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludposeie 0OpazoBaTeIbHBIC pecypchl. — Pexxum moctyna:
http://www.openclass.ru

6. DJIeKTpOHHBIC yUueOHUKH 10 (u3uKe. — Pesxkum noctyna: http://www.fizika.ru
8 KITACC

1. bubnaunoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BuaeoomnsiTel Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru

3. Eaunas xosutekius nudpoBbIx 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

noctyna: http://school- collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;

HarJsIHbIC TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHBIC pecypchl. — PexxuMm qoctyna:



http://www.openclass.ru

6. DJIeKTpOHHBIC yUdeOHUKH 10 (u3mKe. — Pesxxum moctyna: http://www.fizika.ru

9 KIIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosuiekuus Hu(poBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexum

nocryma: http://school- collection.edu.ru

3. UHTepecHbie MaTepualbl K ypokaM (GU3UKH 10 TeMaM; TECTHI [0 TeMaM;

HarJsIHbIe Toco0us K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. Iludposbie 0Opa3oBaTebHBIE PEeCypChl. — PexxuM ocTyna:

http://www.openclass.ru

5. DaexTpoHHbIe yueOHUKH 110 (usuke. — Pesxxum poctyna: http://www.fizika.ru



6.Jlucrannmonnas tmkosa Ne368 http://moodle.dist-368.ru/ OTkpbIThIH KITacc.

CereBoe oOpasoBarenbHOE coodmecTBo. http://www.openclass.ru/node/109715

7. Enunas komiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP UH(HOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTs0ps» MaTepuansl o gusuke. http://archive.lseptember.ru/fiz

11. Aunmanmu ¢pusmdeckux o0bekToB. http://physics.nad.ru/

12. )Kusas ¢usuka: o0yqaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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