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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
COCTaBJIEHAa HA OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa30BaTENIbHOM MPOrpaMMBbl, IPEICTABICHHBIX B
OI'OC 000, a Takke c yu€roM (enepanbHO paboyeil mTporpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Ouznkay.

Copnepxanue mnporpaMMbl 1Mo (pU3MKE HamNpaBlIeHO Ha (OpMUpPOBaAHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOUIMXCs U OPTaHU3alUI0 U3YUECHUS
$u3MKu Ha JeATeIbHOCTHOM OcHOBe. B mporpamme no ¢usuke y4uThIBArOTCS
BO3MOXXHOCTH yueOHOro npeamera B peanuszanuu tpedoanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3ylbTaraM OOy4eHHMs, a
TaK)K€ MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI.

[Iporpamma 1o (Qu3MKe yCTaHABIMBAET paclpejelieHne Y4eOHOro
MaTepuasa Mo roaaMm oOydeHus (Io Kiaccam), MpeasiaraeT MNPUMEPHYIO
MOCIIEIOBATENIbHOCTh HM3YYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS
IPEIMETHOTO COJIEpKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma no gu3suke pa3padoTaHa C 1EJbI0 OKa3aHUsI METOIUYECKON
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBIAETCA CHUCTEMOOOPA3YIOUUM I E€CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEAMETOB, TMOCKOJIbKY (HU3MYecKue 3aKOHBI JieKaT B OCHOBE
IIPOILIECCOB U SIBJIICHHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, aCTPOHOMHEH U
¢usnueckoit reorpadued, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KapTHHY
MHUpa, TPENOCTaBIACT HauOoyiee sCHbIE OOpaslbl TPUMEHEHUS HAyYHOTO
METO/1a MMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa W3 TIaBHBIX 3a71a4d (PU3NYECKOro o0pa3oBaHUSA B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU TPAMOTHOCTHU U
MHTepeca K HayKe y 00y4Jarouuxcs.

W3yuyenue ¢usnkn Ha 0a30BOM YpOBHE TMPEAINOJAraeT OBJaJCHUE
CJIEIYIOLIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIHMHU
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

HAy4HO OOBSACHATH SIBJICHHUS;
OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHMS;
MHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BaTh HAYYHBIE JI0Ka3aTeIbCTBA IS
MIOJIY4EHHMSI BBIBOJIOB.
enu n3yuenns GU3NKA Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHus
onpenenensl B Konuenuuu npenogaBanus yueoHoro npeamera «Pusnka» B



oOpa3oBaTenbHBIX oOpranuzauusax Poccuiickoit ®enepaiuu, peatn3yrommx
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTrPaMMBbl, YTBEPKAEHHOW pelIEHUEM
Konnernun MunucrepcrBa npocseuienus: Poccuiickoit @eaepannu (IpoTOKOd OT
3 nekaOps 2019 r. Ne [1K-4BH).

eaun nzyyenus pusuku:

NpUOOpETeHNE UHTEPECA U CTPEMIICHUS 00YYaIOIIUXCs K HAYYHOMY U3YUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE NMPEJCTABICHUI O HAYYHOM METOJe MO3HaHUs U (OpMHUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBIICHUSIM;

(opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE TPEICTABICHUN O POJIM (PUKUKH ISl PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BHUTHE MPEJCTaBICHUN 0 BO3MOXKHBIX chepax Oynymieil npodeccrnoHanbHOU
JESTENBHOCTH, CBA3AHHOM ¢ (PU3MKOMN, MOATOTOBKA K JalbHEHIIeMy 00y4eHHIO
B 9TOM HaIlpaBJICHUHU.

JlocTrkeHue 3TUX 1ejeil mporpaMMbl o0 (PU3KMKE Ha YPOBHE OCHOBHOTO
o01mrero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIEAYIOUX 3a4a4:
npuoOpeTeHrne 3HaHUHM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;
npUOOpETeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

OCBOCHHE METOJIOB PEIICHUS TPOCTEUIITUX PACUETHBIX 3324 C UCIIOIH30BAHUEM
duznuecknx Moienel, TROPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BHUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBICHUS U BBITIOIHSATH OMBITHI,
nabopatopHbie  pabOTBI W OKCIEPUMCHTAJIBHBIC  HMCCICAOBAHUSA  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE TPUEMOB pPabOThl ¢ wuHPOpManuel (GUINIECKOTO ConepKaHus,
BKJItOYasi HMH(OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3MKH, aHAIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POPMAIINH;

3HaKOMCTBO cO c(epamu mpodecCHOHATbHON AESTENbHOCTH, CBA3AHHBIMU C
(GU3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHMKEHMSX
duznueckon HaAyKH.

Ha usyuenne ¢usuku (6a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOILIETO
oOpa3oBaHus OTBOAUTCS 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZIET0), B
8 kimacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 ygaca (3 yaca B
HEJIEJTIO).



[Ipennaraemslii B mporpamMme o pu3HKe NepedyeHb Jad0opaTOpHbIX padboT U
OMBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTeP, YUUTEIb AEIAET BHIOOP
MPOBEACHHS TAOOPATOPHBIX PabOT M OMBITOB C YYETOM MHIWBUYaTbHBIX
OCOOCHHOCTEM  OOydaroluxcsi, CIHUCKa OKCIEPUMEHTAJIbHBIX  3aJaHU,
MpeajaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOI'O 9K3aMeHa 0 (U3HKeE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJjib B IO3HAHUH OKPYKamero mupa. dusuka

— HayKa o npupoje. SBneHus npupoibl. PU3nyecKue sIBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue gpuznueckux BenuuuH. Gusnueckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa IUHMUII.

Kak ¢wusuka u Jgpyrue ecTeCTBEHHBIE HAyKH H3Y4YarOT MPUPOIY.
EcTecTBeHHO-HayuHBI METOJ MO3HAHUS: HAOJIOJCHUE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)XEHUE THIIOTES, SKCIIEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHue HaoOmogaeMoro siBieHus. OmnucaHue QU3NYECKUX SBJICHUU C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

MexaHnveckue, TeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckre NpuoOpsI U MPoIeaypa MPSAMBIX U3MEPEHUN aHATIOTOBBIM U
I (POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
OmnpeerneHue 1eHbl AeICHUs MIKAJIbl U3MEPUTEIIBHOTO prbdopa.
N3mepenne paccTosTHUN.
N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.
OrnpeneneHue pasMepoB MajabiX Tell.
N3Mmepenue temnepaTypsl Ipy MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U JaTuyrKa
TEeMIEpaTyphl.
IIpoBenenune ucciae0BaHus M0 MPOBEPKE TMIIOTE3bI: JaTbHOCTH MOJIETA IIapUKa,
MYIIEHHOTO TOPHU30HTAIBHO, TeM OOJIbIIE, YeM OOJIbIIe BEICOTA IMyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOCHUHU BelecTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. ONBITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBsI3b CKOPOCTH JABMIKEHUSI YACTHUI[ C
TeMIiepatypoii. bpoyHoBckoe npmwkenue, nuddysus. BzanmoaelicTBue 4acTuil
BEIIECTBA: NPUTXKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSHUSI BENIECTBA: CTPOCHUE TAa30B, JKUIAKOCTEU U
TBEPABIX (KPUCTAJUIMYECKHUX) Tell. B3auMOCBsI3b MEXK/ly CBOMCTBAMHU BEILIECTB B
Pa3HbBIX arperatHbIX COCTOSIHUSX M MX aTOMHO-MOJEKYIJSIDHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.



HaGmtonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmtonenue siBiaeHuid, 00BSCHSIIONUXCS IPUTSXKEHUEM WM OTTAJIKUBAaHHEM
YaCTHII BEIIECTRA.

Jlabopamopnuie padbomot u onvimot.

OueHka guaMeTpa aToMa METOJIOM PS0B (C Ucosib30BaHueM GoTorpaduit).
OMbITHI 0 HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
OMnbITE O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHXKeHUU. Pacuét mytu u
BPEMEHHU JIBHKCHUSI.

SBnenve uHepuMH. 3aKOH MHEPIUHU. B3anmomelcTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTH JBIDKCHHS Tel. Macca kak Mepa WHEpPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBsA3b IUIOTHOCTH C KOJUYECTBOM MOJICKYJ B €IMHHIIE
00BéMa BelecTna.

Cuta kak XapakTepucTUuKa B3aumoaeicTBus Tei. Cuiia ynpyroctu v 3aKOH
I'yka. U3mepenue cuiibl ¢ TOMOIIBIO TUHAMOMETPA. SIBICHUE TATOTEHUS U CHJIa
TsokecTd. Cuia TSOKECTH Ha JApyrux IuiaHetax. Bec tenma. HeecomocTs.
CnoxeHue cuil, HalpaBJICHHBIX MO OAHOW NpsiMOM. PaBHOAeHcCTBYyroIIas CHUIL.
Cuna TpeHusa. TpeHue CKOJBKEHHS U TpEeHUE NOKOsA. TpeHue B MpUPOIE U
TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOTo JBUKEHUS Tea.

HN3mepenne cKkopoCTH MPSMOJIMHENHOTO JBUKECHUS.
HaGmronenue siBieHUsT HHEPIIHUH.

Ha6monenne n3MeHeHUsT CKOPOCTH MPY B3aUMOJICHCTBUU TEI.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TETI.

CrnoxeHue cuJjl, HallpaBJIEHHBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

Ornpenenenue CKOPOCTH PABHOMEPHOTO JBHXKEHUS (IIapHKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jajee).

Onpenenenue cpeHel CKOPOCTH CKOJIbXKEHUS OpyCcKa WK IapuKa 1Mo
HAKJIOHHOM IUTIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TeNa.

OneITBI, JIEMOHCTPUPYIONIME 3aBUCUMOCTh  pacTshkeHus  (medopmarun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



OnbITHI, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT Beca
TeJla U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Paspnen 4. /laBinenue TBEPABIX TeJl, dKHUAKOCTEi U ra3oB.

JHaBnenue. CriocoObl yMEHBIIIEHUS W YBEJIMUYCHHs AaBicHUsA. [laBieHue
raza. 3aBUCHUMOCTh JaBJICHUSI Taza OT o0BEéMa, Temmeparypbl. Ilepemaua
NABJICHUS TBEPABIMU TEJIAMH, JKUAKOCTSIMU M ra3aMu. 3akoH Ilackans.
[THeBMaTHUeckue MaIlWHBI. 3aBUCUMOCTH JABJICHUS YKUJIKOCTH OT TJIYOWHBI.
I'mapocratuueckuit mapamokc. CooOmaromuecss cocyabl. [ uapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emin u atmochepHoe napieHue. [I[puunHbl CyliecTBOBaHUS
BO3yIIHOM 060mouku 3emuin. OnbiT Toppuuennu. M3mepenue atmochepHOTo
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpPHOro JaBJIEHUS OT BBICOTHI HAJ YPOBHEM
mopsi. [Tpubops! niis usmepenust atMochepHOTO JaBJICHUS.

JlelicTBME JKMIAKOCTM M Tra3a Ha TMOTPYyKEHHOE B HHUX TeJoO.
BoitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlmaBanwe Ter.
BosnyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmatoiuecs cocy/bl.

['mppasauueckuit mpecc.

[IposiBnenue nercTBrst aTMOCHEPHOTO AABICHHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPY>KEHHON YacTH Tella U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUIIBI BECY BBITECHEHHOW KUKOCTH.

VYcnoBue naBaHus TeN: IUIaBAaHUE WK MOTPYKEHHUE Tell B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamophuie pabomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

OrnpeneneHue BhITAIKUBAIOIIECH CHIIbI, TEUCTBYIOUIEN HA TEJO0, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, IEHCTBYIONIEH HA TEJIO B
XKUJIKOCTH, OT MacCChI TeJa.

OnbIThl,  IEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAJIKUBAIOIIEH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJO B KUJAKOCTU, OT OOBEMA MOTPYKEHHON B KUAKOCTH
4acTH Tena " OT IJIOTHOCTH YKHAJIKOCTH.



KoncTpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONIPEACIICHUE €€
IPy30II0ABEMHOCTH.

Paspnen S. PaGora U MOIIHOCTH. DHEpPrusi.

Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBbI: pblYar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. llpaBuiio
paBHOBecusi pbryara. lIpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBmwno» MexaHukd. KIIJ mnpocteix wmexanusmoB. IIpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprusd. KuHeTHdeckass W TOTEHIMANbHAs DHEPIHUS.
[IpeBpaieHne OJHOrO BHAA MEXAaHWYECKOW DSHEPruM B JPYron. 3akoH
COXpaHEHHMsI DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Tpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamopnuie padbomot u onvimot.
Onpenenenue pabOThl CUITBI TPEHUS IPU PABHOMEPHOM JIBH)KEHHMH Teja 1o
TOPU30HTAIIBHON MOBEPXHOCTH.
HccnenoBanue ycii0BUM paBHOBECUS pblyara.
Nsmepenne KIIJI HaKITOHHON MIIOCKOCTH.
N3yyeHne 3aK0Ha COXpaHEHUSI MEXaHUYECKOM SHEPIUH.
8 KUIACC

Pa3znen 6. TerioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO--KUHETUUECKON TEOPUU CTPOECHUS
BelecTBa. Macca u pa3mMepbl aTOMOB M MOJEKYH. ONBITHI, MOATBEPKIAIOIIHE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, KUAKOTO M Tra3000pa3HOrO COCTOSHUW BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OO0bsicHEeHHE CBOMCTB Ta30B, KUJIKOCTEH
Y TBEPABIX TEJ HA OCHOBE ITOJOKEHUW MOJIEKYISPHO--KUHETHYECKOW TEOPHH.
CmaunBaHu€e U KalWJUISIPHBIE sIBJIEHUS. TemIoBoe pacCuIMpeHUe U CxKaTHUE.

Temnepatypa. CBA3b TEMIIEpaTyphbl CO CKOPOCTBHIO TEILIOBOT'O JIBHXKEHUS
gactuil. BHyTpeHHsis sHeprusa. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpPTrHmu:
TEIUIONepeaya W COBepuieHWe  paboTel.  Bumpl  Temomepenayw:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BellecTBa. TerniooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u kouaeHcanus. Mcnapenne. Kunenue. YaenbHas TerioTa



napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT aTMOC(EPHOTO
JABJICHUSL.
BnaxuocTs Bo3nyxa.
DHeprus TOIIMBa. Y JebHAs TEIUIOTa CTOPAHMUS.
[Ipuniune! padots! TemioBbix apurateneit KI1/1 rennoBoro asurarers.
TennoBble IBUTATENN U 3alATA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.
Jemoncmpayuu.
HaGmonenne OpoyHOBCKOTO JABUKEHUS.
Ha6monenue nuddysun.
HaGmtonenue siBjeHU cMaurBaHUS U KalTWJUIISIPHBIX SBICHUH.
HaGmonenue TerioBoro paciimpeHust Tell.
N3meneHue napieHus ra3a npyu U3MEHEHUH o0bEéMa U HarpeBaHUU WU
OXJIAXKEHUU.
IIpaBuna u3MepeHus: TeMneparypsl.
Buabr reronepenaym.
OxnakaeHne Npu COBEPIICHUU PabOTHI.
HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMH.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kumneHus.
HaGmronenre mocTostHCTBA TEMIIEPATYPHhI MPH TUIABJICHUH.
Moenu TEIUIOBBIX ABUTATEIEH.
Jlabopamopnuie pabomot u onvimot.
OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnbITHI IO HAOTIOAEHUIO TEIJIOBOTO PACIITUPEHUSI Ta30B, KUIKOCTEH 1 TBEPBIX
TEN.
Omnpenenenue gaBiIeHUS BO3AyXa B Oa/sIOHE IIMPHUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHHS BO3yXa OT €ro 00bhEmMa u
HarpeBaHus WIN OXJIAXKICHUS.
ITpoBepka rurmoTe3sl JMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJI0MKA KUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIEepaTyphl.
HaGmronennie w3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pe3ybTaTe
TEIUIONepeaur U pabOThI BHEIITHUX CHII.
HccnenoBanue siBieHMs TEIIO00OMEHA MTPU CMENTUBAHUHN XOJIOTHOM U ropsiaei
BO/IBI.
Ornpenenenue KOIUYeCTBA TEIUIOThI, MOJYYEHHOTO BOJOM MPH TETIOOOMEHE €
HarpeTbIM METAJUIMYECKUM LIUITUHIPOM.



Onpenenenue yneapbHON TEINIOEMKOCTH BEILECTBA.
UccnenoBanue nporecca ucnapenns. OnpeneneHue
OTHOCHUTEJIBHOU BJIAXXHOCTH BO3ayxa. OnpeaeneHue
YAEIbHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pazgen 7. Jinekrpuyeckne ¥ MATHUTHBIE SIBJICHUS.

DnekTpusanus Tel. J[Ba poja 3yeKTpUuecKux 3apsiaoB. BzaumogeiicTBre
3apspKeHHBIX  Tell. 3akoH KyrnoHa (3aBUCUMOCTh CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsS0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nojie. HanpsE€HHOCTh anekTpudeckoro nojs. [puHuun
CYNEPHO3UIMHU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siekTpuueckux 3apsioB. ODJIEMEHTAPHBIA AIEKTPUYECKUI
3apsa. Crtpoenwe aroma. IIpOBONHMKM W JIUAIEKTPUKHU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJOBHUSI CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKAa.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBHSI SJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE). DIIEKTPUUECKUIN TOK B KHUJIKOCTAX U razax.

Onektpuueckas 1enb. Cuia Toka. DJIEKTPUUYECKOE  HampshKEHHUE.
ConpoTuBieHre NMPOBOJHUKA. Y IEIBHOE CONPOTUBIIEHUE BENIECTBA. 3aKOH Oma
s ydactka 1nenu. lIlocnemoBartenbHOe W MAapalJIENbHOE  COECIUHEHHUE
IPOBOJIHUKOB.

PaGora ¥ MOIHOCTH dJeKTpuYecKoro Toka. 3akoH Jxoymns—Jlenia.
ONeKTpUYecKue Iend M TMOTPEOUTENN HIEKTPUUECKOW HHEPruh B OBITY.
KopoTtkoe 3ambikanue.

[TocTtosiHHbIE MarHuThl. B3auMoaelWcTBHE MOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. MaruutHoe nojie 3eMJd W €ro 3Ha4eHue IS KU3HU Ha
3emuie. OnbIT DpcTeaa. MarHUTHOE MOJIE AIIEKTPUYECKOro Toka. [IpumeHenue
AJIEKTPOMAarHuTOB B TE€XHUKE. J[efiCTBME MAarHMTHOIO MOJS Ha MPOBOJHHK C
TOKOM. DNEeKTpOBUraTENb IIOCTOSIHHOTO TOKa. Hcnonb3oBanue
AJEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apanes. SIBieHue 53JIEKTPOMArHUTHOW uWHAYKUuMH. [IpaBuiio
Jlenma. Onexrtporenepatop. CrocoObl TOMyUYEHHUS DIEKTPUUYECKON DSHEPTHUH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJeKTpu3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DIIEKTPOCTATHYECKAS] MHTYKIUS.

3aKOH COXpPaHEHUS IICKTPUUECKUX 3apSIIO0B.



[TpoBOAHUKH U TUAIICKTPUKHU.
MopaenupoBaHue CUIOBBIX JTUHUM STEKTPUIECKOTO MO,
HcTouHrKH OCTOSAHHOTO TOKA.
JIeHcTBUA 3IIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B JKUJIKOCTH.
["a30BbIl pa3psia.
N3mepenue cuibl TOKa aMIIEpMETPOM.
N3mepenue 31eKTpuyecKoro HarpsHKeHUsI BOJITMETPOM.
Peocrar u Mara3uH conpoTHBICHUH.
B3anmMojelicTBue MOCTOSIHHBIX MAarHUTOB.
MopenupoBaHre HEBO3MOXKHOCTH pa3eieHUs MOJTOCOB MarHUTA.
MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.
MarnuTtHoe 1oJie Toka. DJIeKTPOMAarHuT.
JleficTBrE€ MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATEb MOCTOSTHHOTO TOKA.
UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON MHAYKITUU.
OnbiTel @apajes.
3aBUCHMOCTh  HANpPABJIEHUS HWHIAYKIMOHHOTO TOKa OT YCJIOBUW  €ro
BO3HHUKHOBEHUSI.
DNeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.
OnpiThl 1O  HAOMIOACHUIO  DJEKTPU3ALMKM Tl HMHAYKIUEH U TIpH

COIPUKOCHOBEHUH.
HUccnenoBanne J€UCTBUA  DJEKTPUYECKOrO MOJISI HA MPOBOAHUKH U
JADJICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIECKOM IIETH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUe HAMPSHKEHUS.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YepE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JIJIMHBI, IUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepHaa.
[IpoBepka mpaBwiia CIOXKEHUS HANPSXKEHUH TpU  MOCIEI0BATEIbHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIbl TOKA NP MapauieIbHOM COETUHEHUN
PE3UCTOPOB.

Omnpenenenue padoThI ANEKTPUUYECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.



Onpenenenne MOITHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.
HccenenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT
HaIpsKEHUs Ha HE.
Onpenenenue KII/] narpesarens.
HccnenoBanre MarHUTHOTO B3aUMOJENCTBUS ITOCTOSIHHBIX MarHuToB. M3yueHue
MAarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPHU UX O0bEIMHEHUU U PA3/ACIICHUN.
HccnenoBanue 1eMCTBUSA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOICUCTBUS KAaTYIIKHU C
TOKOM M MAarHUTa OT CUJIbI TOKA U HAIIPaBJICHMS TOKA B KaTYIIKE.
N3ydeHne neicTBUS MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpynupoBanue u nzydeHue padoThl AIEKTPOIBUTATEIS.
N3mepenue KIIJI 351eKTpoaBUTraTeIbHOM YCTAHOBKH.
OnpITBl 1O HMCCIEAOBAHUIO  SIBIICHUS  DJIIEKTPOMArHUTHOM  MHAYKUUWU:
UCCJIE0BAaHNE U3MEHEHMI 3HaUYCHUS U HAlIPaBJIE€HU MHAYKIIMOHHOTO TOKA.

9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe naBukeHue. MarepuanpHass Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXaHUYECKOTO [BH)KEHUS. PaBHOMEpHOE NpPSIMOJIMHENHOE
newxeHne. HepaBHomepHoe mnpsmoiinHEiiHOoe — aBwxkeHue. CpenHss U
MTHOBEHHAsl CKOPOCTb TeJla IPY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHoe npsiMoiinHeliHoe ABmxkeHne. CBoO0HOE
nagenue. OnbiTel ["anumnes.

PaBHOMEpHOE IBIKEHHE 110 OKPYKHOCTH. [lepruoa u yactora 0OpaieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCcTpeEMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH HetoTona. Bropoit 3akon HeroToHa. Tpetuit 3akoH
HproTona. [IpuHiun cynepno3unuu CHil.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPeHUs! CKOJIbKEHHUS,
CUJIa TPEHHUS MOKOsI, APYTUE BUABI TPEHUS.

Cuiia TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
najgenus. JIBmwxkenue miaHeT Bokpyr Counnia. IlepBas kocMuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue MarepuanbHOM  TOYKM. AOCONIOTHO  TBEPAOE  TEJO.
PaBHOBecue TBEPHOro Tena ¢ 3aKpemIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tena. UM3meHenue wummnynbca. HWmmynbe cuibl.  3akoH
COXpaHEHHUs UMITYyJIbca. PEaKTUBHOE JIBUKECHHUE.



Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TSXKECTH, yNpPyrocTH,
TpeHus. CBsi3b SHepruu U paboThl. [loTeHIMANbHAS SHEPrus Tena, MOAHSATOTO
HaJ IIOBEPXHOCTHIO 3eMiu. lloTeHumanbHass DHEpPrus CKaTOU IPYKUHBIL.
Kunernueckas sueprus. TeopeMa 0 KHHETUYECKON SHEPTrUun. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmtoneHne MexaHM4eCcKoro IBMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

CpaBHeHME TTyTEW U TPACKTOPUM ABUKEHUS OJTHOTO U TOTO K€ Teya
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

N3Mepenne CKopoCTH U YCKOPEHUS NPSIMOJIUHEMHOTO JIBUKEHHS.
UccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOI'O ABUKECHUSI.

HaGmonenue nBuKeHUs Tela 1Mo OKPY>KHOCTH.

HaGmonenne mMexaHWUYeCKUX SIBIICHWHM, MPOHMCXOJSAIINX B CHUCTEME OTCUéTa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KCHUU OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTb YCKOPEHHUS TEJIa OT MACChI TeJia U JCHUCTBYIOIEH HA HETO CUJIBI.
HaGronenne paBeHCTBa CHIT TIPU B3aUMOJICHCTBUH TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua nmiysibca npu B3aMMOJECUCTBUU TEI.

[IpeobpazoBanus SHEPTUHU NPU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMNyJibCca MPU HEYNIPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJIEHCTBHUH.
HaGmroneHne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUECKON YHEPTUH TIPH CBOOOTHOM T1aJICHHH.

CoxpaHeHue MEXaHUYECKOM SHEPTUU MPU ABMKCHUH TEJa MO/ I1CHCTBUEM
P YKUHBI.

Jlabopamophuie pabomot u onvimot.

KonctpynpoBanue Tpakra 1151 pa3roHa U JajJdbHEUIIIETO pABHOMEPHOTO
JBUKCHUS IIAPUKA WA TEIEKKH.

OmnpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa W JBIKCHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejda TPpd PaBHOYCKOPEHHOM JIBMKEHUHM TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHA YT OT BPEMEHH ITPU PABHOYCKOPEHHOM
JIBW)KEHUU 0€3 Ha4aJIbHOW CKOPOCTH.



[IpoBepka rumoTe3bl: €clid MpU PaBHOYCKOPEHHOM JBWKEHMHM 0€3 HayaabHOU
CKOPOCTH MYTH OTHOCATCS KaK pPsijJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

NccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUITbI HOPMAJIBHOTO
JTaBJICHUSI.

Onpenenenue korpGUIIEHTAa TPEHUSI CKOJIBKECHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenue paboThl CUITBI TPEHUS TTPU PABHOMEPHOM JBUXKCHHUH TeJia 1O
TOPU3OHTAILHON MOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH MPHU MOABEME I'Py3a C UCIOJIH30BAHUEM
HETIOJIBMYKHOT'O M TIOJABH)KHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YHEPTHUU.

Paznen 9. Mexanuueckue Kojae0aHUS U BOJHBI.

Konebarensnoe nBmwxkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUM:
NepuoJi, 4acToTa, aMIUIUTyAa. MareMaTH4eCKuid W TPYKUHHBIA MAasTHUKH.
[IpeBpareHue sHepruy MpU KOJaeOaTETLHOM JBUKCHHH.

3aryxatomue kosebanus. BeiHyXaAeHHBIE — KoneOaHus.  Pe3onaHnc.
Mexannyeckue BoJiHBL. (CBOMCTBA MeXaHWYeCKUX BOJH. IIpomonbHble U
MONepeyYHble BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ PpacHpoCTpaHEHHS.
MexaHn4yeckue BOJIHBI B TBEPJIOM TeJi€, CEHCMUYECKUE BOJHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
yJIBTPa3BYK.

Jemoncmpauuu.

Hab6monenue koebaHuii Te1 o1 ISHCTBUEM CHIIBI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpocTpaneHnue nmpoaoJIbHBIX U OTIEPEUYHBIX BOIH (HA MOJIEIIN).

HaGmroeHre 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

OmnpeneneHne 4acTOThl U Meproa KojaeOaHui MaTeMaTHISCKOr0 MasTHHUKA.
OmnpeaeneHue 4acTOTHl U Ieproa KojaeOaHui MPy>KMHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHO1a KOJISOAHHI TTOABEIICHHOTO K HUTH Ipy3a
OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHO1a KOJICOAHHUM TPYKMHHOTO MasgTHUKA OT
Macchl Tpy3a.



[TpoBepka HE3aBUCUMOCTH TIepuoja KojaebaHui rpysa, OABEIICHHOTO K HUTH,
OT MaccChl Irpysa.

OMBbITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTH Meproia KojaeObaHu mpy>KMHHOTO
MAasiITHUKA OT MACChI TPy3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Pasznen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJTHBI.

OJEKTPOMArHUTHOE TMOJE. ODJIEKTPOMarHuTHble BOJHBL.  CBolicTBa
3JEKTpOMarHuTHHIX BOJIH. [IIkana 3ekTpoMarHuTHeIX BoJH. Mcnonb30Banue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DIleKTpoMaruuTHas npupojia cBera. CKopocth cBeTa. BoaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBolicTBa JIEKTPOMATHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

N3ydeHne CBOMCTB JIEKTPOMAarHUTHBIX BOJH C TIOMOIIIBI0 MOOHILHOTO
TenedoHa.

Pa3zpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass  momens  cBera. HMcrounuku — cBerta.  I[IpsmonunHerHOoe
pactipoctpaneHue cBeta. 3atmeHus Conxua u JlyHel. OtpaxkeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpa)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH mpeiaomiieHUs cBeTa. [loaHOoe BHYTpeHHee
oTpakeHHe cBeTa. Vcrmonp30BaHWE TOJHOTO BHYTPEHHETO OTPAKEHUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm nyuedt B namnH3e. OnTuyeckas cucrema Qoroamnmnapara,
MUKpOCKONa M Teneckona. ['J1a3 kak onTuyeckass cucteMa. bin3opykocTs u
NaTbHO30PKOCTb.

Paznoxenune 6enoro ceeta B ciektp. OnbiTel HetoTona. Croskenue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Hemoncmpauuu.

[IpsAmMosHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTtruyeckuil CBETOBO/I.

Xox nydeit B coOuparouie JInH3e.

XO0JI Tydel B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenue n300pa>keHUI C TOMOILBIO JTUH3.



[Tpuniun peiictBus ¢oToamnmnapaTa, MUKPOCKONA U TEIECKOIA.
Mogensb ria3sa.

Pasnoxxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

HccenenoBanne 3aBUCMMOCTH yTila OTPAKEHUS CBETOBOTO JIy4a OT YIJIa MaJcHUS.
N3yuyeHue xapakTepucTUK U300pakeHus peIMeTa B IMJIOCKOM 3€pKaJe.
NccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yria
NaJeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

[Tonyyenue n3o0paxeHUi ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3BI.

Onpenenenue GOKyCHOT0O pacCTOSHUS U ONTHYECKOW CUITbI COOMparoIIeit
JIVH3BI.

OnpITHI IO Pa3NOKEHHUIO OEJIOTO CBETA B CHIEKTP.

OMBITHI IO BOCTIPUSITHIO IIBETA MIPEMETOB IMPU UX HAOIIOICHUH Uepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pezepdopaa u nnanerapuast Mmojens aroma. Mogens atoma bopa.
Hcnyckanue v noriouieHrue ceeta atomoM. KBaHThl. JInHeUaTble CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, Oera- u ramma-usznydenus. CrpoeHue
aToMHOro  snpa. HykioHHas Mogzenr  aToMHOro  sngpa.  M3oTtomsl.
PannoaktuBHbIE npeBpaienus. [lepron nomypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsiIOBOTO U MAacCOBOI'O YHCEIL.
DOHeprusi CBSI3U aTOMHBIX Anep. CBsA3b Macchl U SHEpPruM. Peaknuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

Snepnas sneprerrka. J{elcTBHUS palMOAKTUBHBIX U3JIYYEHHUN HA )KUBBIE
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpbl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHMYHbIX Ta30B.

CnekTtp Bojopo/a.

HaGmronenne TpekoB B kamepe Bunbcona.

PaGota cuérunka HOHU3UPYIOMINX U3TYICHHM.

Perucrpanusa nznyyeHus: IpupOAHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGnroenre CIuTONIHBIX U THHEWYAThIX CIIEKTPOB U3TyUCHUS.
NccnenoBanne TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH (I10
doTorpadusim).



N3mepeHne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAKO 1M MOAYJIb.

[ToBTOpUTETHEHO--00001IIAOIITU ] MOAYJb npeaHa3HAuYCH JUISt
cUCTeMaTH3alud M OOOOIIeHHs MPEJAMETHOIO  COAEpKaHUA U
OMbITa AESTENBHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCETrO Kypca (U3MKH, a
TaK>Ke JJI1 MOATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMEHY M0 (PU3UKE
ISl 00y4aroluXxcsi, BBIOPaBUIMX 3TOT YUEOHBIN MPEAMET.

[Ipy u3ydeHHH AAHHOTO MOJYJIA PEANTU3YIOTCS U CHUCTEeMAaTH3UPYIOTCS
BUJbl JICSATEIBHOCTH, HA OCHOBE KOTOPBIX OO€CIeunuBaeTcsi JOCTHXKEHUE
OPEIMETHBIX W METalpe/lMETHbIX I[JIAHUPYEMBbIX pe3ylbTaTOB O0O0y4YeHUS,
(dopMupyeTCsl eCTeCTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOOB
UCCJIeIOBAaHUS SIBJICHUI MPUPOIBl U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBIICHATh
¢dusznueckue sBJICHUS, MPUMEHSS MOJTyUYEHHBbIE 3HaHUS, peliaTh 3a/layd, B TOM
YHClie KaUeCTBEHHBIE U IKCIIEPUMEHTAIBHBIE.

[IpuHIMNUanbHO  JEATENBHOCTHBIM  XapakTep  JIaHHOTO  paszelna
peanusyercs 3a CUET TOTr0, YTO OOYYAIOIIMECS BBHIIOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpejiaraeTcs:

Ha OCHOBE IOJIYYE€HHbIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH
(pu3nyeckue sIBICHUS B OKpYXKarolleld NPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAYYHbIE METO/IbI UCCIIEA0BaHNS (PU3NUECKUX SIBICHUH, B
TOM YHCJI€ AJI1 IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HanOoJyiee Ba)KHBIX JOCTUKEHMH COBPEMEHHBIX
TEXHOJIOTUH, HampuMmep, MPAKTUYECKOrO0  HUCIOJIb30BaHUS  Pa3iIMYHBIX
HUCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA IPEBpAIllEHUs M COXpaHEHHUs BCEX
M3BECTHBIX BUJIOB SHEPIrHH.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO o001mero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUKEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M IMPEAMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus (U3MKA Ha YPOBHE OCHOBHOTO OONIETO
oOpazoBanuss y oOywarmerocs Oyayr chOpMUPOBaHBI  CJEAYIOIINE
JUYHOCTHBIE Pe3yJIbTaThl B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(du3nuecKon HayKu;

— LIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX --(PU3UKOB;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYXKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUU
buzuky;

— OCO3HAHHUE BaXKHOCTU MOPAIbHO--3THUECKUX IPUHIHUIIOB B IESATEIbHOCTH
YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

— BOCIIPUSATHE 3CTETUYECKUX KauecTB (PU3NYECKO HAyKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

— OCO3HaHUE I[IEHHOCTH (U3UYECKON HAyKh KaK MOIIHOTO HMHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIONICH
KyJIbTYpPBI;

— pa3BUTHE HAy4YHOU JHO003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIBCKON
NEeSATENbHOCTH;

5) <¢opMmupoBaHusi  KYJbTYPbl  3[A0POBbSI M  3MOIMOHAJIBHOIO
0J1aronosy4us:

— OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpaza J>KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBWJl 0O€30MacHOro TMOBEACHHUS Ha
TPaHCIOPTE, HA JOpOrax, C 3JEKTPUYECKUM U TEIUIOBBIM OOOpYZOBaHUEM B
JOMAlTHUX YCIOBUAX;

— c(OpMHPOBAHHOCTH HAaBbIKA peIieKCUN, TPU3HAHUE CBOETO MPaBa Ha OLIUOKY
Y TAKOT'O K€ MpaBa y APyroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHMS



— aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alvi, Tropoja, Kpas) TEXHOJOTUYECKOU U
COIMAJIbHON HamNpaBICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (PU3HUYECKUX
3HAHMHU;

— UHTEPEC K MPaKTUUECKOMY U3YYeHUI0 Mpodeccuit, CBsI3aHHBIX C (PU3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

— OpUEHTallMd Ha TNpUMEHEHHE (PU3NUECKUX 3HAHUU ISl pelieHus 3aaad B
00JIacTU OKPYXAIIIeH Ccpelapl, IJIAaHUPOBAHUS TOCTYNKOB W OIEHKH UX
BO3MOXHBIX TTOCIEICTBUH JJIs1 OKPYXKAIOLIEH CPEdbI;

— OCO3HaHHE TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U TTyTel uX
pelIeHUS;

8) apanTanum K U3MEHSIIOIIUMCS YCJIOBUAM COUMATIBLHOM U MPUPOIHOM
cpebl:

— MOTPEOHOCTh BO B3aMMOJICCTBUU TP  BBHITIOJIHEHUW HWCCIEIOBAHUN U
POCKTOB (PU3NUECKON HAMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
TPYTUX;

— TOBBIIIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTUHUYECKYIO
NEeATEIbHOCTB;

— OTpeOHOCTh B POPMHUPOBAHUY HOBBIX 3HAHH, B TOM 4Hciie POpMYyTUpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

— OCO3HaHUE JAePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
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— IJIAHUPOBAHUE CBOETO Pa3BUTHS B IPHUOOPETEHUH HOBBIX (PU3UYECKUX
3HAHUM;

— CTPEMIICHHE aHATM3UPOBATh U BBISBISATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (QU3HUECKUX 3HAHUI;

— OLICHKA CBOMX JEUCTBUM C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CpENy,
BO3MO’KHBIX TJI00AJIbHBIX MMOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate OCBOCHHS TpOTrpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
obmero  obpazoBanmst y  oOywaromerocss — OyayT  cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE MO03HABATEIILHBIC
YHUBEpCATbHBIE Y4YeOHBIC JEHCTBHS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBUS.

ITo3naBaTebHBbIE YHUBEPCA/IbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Bba3oBble Joruveckue aeicTBus:
BEISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBICHUH);
yYCTaHABJIMBATH CYNISCTBEHHBIN MPU3HAK KIaCCU(PUKAIINK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCCMaTpUBaEMbIX (DaKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIITUXCS K (PU3NYECKUM SIBICHHSIM;
BBISIBIISITh TIPUYMHHO--CJICJICTBCHHBIC CBS3M TIPU  W3YYCHUU (PU3HUCCKHUX
SIBJICHUA W TIPOIIECCOB, JCJIaTh BHIBOJBI C HMCIOJB30BAHHEM JICTyKTUBHBIX WU
WHIYKTHBHBIX YMO3aKJIIOUCHUH, BEIIBUTATh TUITOTE3bI O B3aMMOCBSI3SIX
(bu3HYECKUX BETUYMH;
CaMOCTOSITEJILHO BBIOMPATh CIIOCOO perieHus Y4eOHOH (U3MUECKOW 3ajayu
(cpaBHEHHE HECKOJIbKUX BapHAHTOB PEIICHUS, BEIOOP HAMOO0IEE MOIXOSAIIETO C
y4ETOM CaMOCTOSTEIBLHO BBIJICICHHBIX KPUTEPHECR).

Ba3oBble HcciienoBaTe/IbcKHE TeHCTBHSA
MCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATEILCKHI HHCTPYMECHT ITO3HAHUS;
IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTABIICHHOMY TUIAHY OTIBIT, HECIIOMKHBIH
(bu3MUeCKHil SKCIEPUMEHT, HEOOJIBIIIOE HCClIeIoBaHNE (PU3UUECKOTO SIBJICHHUS;
OILICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTHh HH(POPMAIIUIO, MOJYYEHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;
CaMOCTOSATEIHLHO (OPMYIMPOBATH 0OOOIIIEHHUS U BBIBOJIBI 110 PE3YJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS, OTIBITA, UCCIIEOBAHMS;
IPOTHO3UPOBATH BO3MOXKHOE JlajbHEHIIIee pa3BUTHE (PUZNUYECKUX TPOIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJOKEHUS 00 MX pPa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:
NPUMEHSTh Pa3jIMYHbIE METOJAbl, MHCTPYMEHTHl W 3alpoChl NpPU TIOUCKE U
orOope wuH(pOpMAUU WIM JAaHHBIX C YYETOM TMPEMIOKEHHOW Yy4eOHOMH
dbu3nvecKoi 3a1a4un;
aHAM3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HH(OPMAITHIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,
CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  TpeICTaBICHUS
uHOpPMAIMN ¥ WILTIOCTPUPOBATH pPEIIaeMbIe 337a49d HECIOKHBIMUA CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
B X0/ 00CYIeHHs Y4eOHOT0 MaTepuaia, pe3yabTaToB JJA00OPATOPHBIX padoOT U
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI M BBICKa3bIBATh



U7, HAIICJICHHBIC Ha PeIIeHUE 3aja4uy U MOAIepKaHue OJ1aroKeIaTeIbHOCTH
OOIICHUS,

COTIOCTABJISITh CBOU CYXKIEHUS C CYKICHUSIMH IPYTUX YIACTHUKOB JUANIOTA,
0oOHapy’>KHUBaTh Pa3INUUE U CXOACTBO IMO3HIIHIA;

BBIPQ)KATh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOJIUYHO MPEACTABIATH PE3YIbTAThI BHIMTOIHEHHOTO (PU3HYECKOTO OIBITA
(3KCTIEpUMEHTA, UCCIIEIOBAHMS, TIPOEKTA);

NOHMMATh M MCIIOJIh30BaTh MPEUMYIIECTBA KOMAH/IHON Y WHIWNBUIYaTIbHOM
pabOoThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TIPOOIICMBI;

NPUHUMATH [IEJTH COBMECTHOU JCATEIHHOCTH, OPTraHU30BBIBATh JICHUCTBHS IO €&
JTOCTIKEHUIO: pACTPEACNsIiTh POJIH, OOCYXKJaTh TPOLECCHl W PE3YJIbTAaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

BBITIOJHATh CBOKO 4YacTh PabOThI, JOCTUTAs KA4YeCTBEHHOI'O pe3yJibTaTa I10
CBOCMY HAIIPABJICHUIO W KOOPJIUHUPYS CBOU JCHCTBUS C JPYTMMH YJICHAMU
KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIajJa B OOUTUH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEIBLHO CPOPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUA.

PerynsiTuBHbIe YHHBepcajbHbIe YueOHbIE AelicTBUSA

Camoopranusanus:
BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYIOUTUX JIJIs
pereHns GU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3NUYHBIX  MOAXOJAX  MPUHATUS  PEIICHUN
(MHIUBHIYyaTbHOE, TPHUHATHE pEUICHUS B TpyININe, MPUHATHE PpEUICHUN
TpYIIIoi);
CaMOCTOSATETILHO COCTABJIATh AITOPUTM pEIICHHUS (DU3NYECKON 3amayu WU
IIaHa WCCIENOBAaHUA C YYETOM MMEIONMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh a/ICKBATHYIO OLICHKY CUTYallUH U MpeJiaraTh IiaH €€ U3MEHEHNUS;
OOBSCHSTH OPUYUHBI  JTOCTUKEHUS (HEeIOCTUKEHMUS) pE3yIbTaTOB
JeSITETHPHOCTH, AaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTUBBI B JIESITEIILHOCTD (B TOM YHUCJIE€ B XOJ| BBIIIOJIHEHUS
¢u3rUecKOro Uccae0BaHMs WIH MPOEKTa) HA OCHOBE HOBBIX 00CTOSTEIILCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;



CTaBUTb €051 HA MECTO IPYrOro 4eJIOBEKa B XOJ€ CIOpa WU IUCKYCCUH Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
MPU3HABATh CBOE MPaBO Ha OLIMOKY MpPHU PEIICHUH PU3NYECKUX 3a]a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE KE IPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus: B 7 kiacce npeIMETHbIE pe3yIbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:
UCIIOJIH30BaTh MOHATHUS: PUBHMUECKUE U XUMUUECKHUE SIBJICHUS, HAOII0JIEHUE,
AKCTIEPUMEHT, MOJICJIb, TUIIOTE3a, CAUHUIBI (PU3UUECKUX BEITUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BelllecTBa (TBEPOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOe JIBIKCHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, IPSIMOJIMHENHOE),
TpPaeKTOPHs, PaBHOJAEHCTBYIONIAs cuia, Aedopmaius (yrnpyras, riacTuieckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;
pasnuuath sBiaeHUS (Aud@y3us, TEIUIOBOE JBM)XCHHUE 4YaCTUIl BEIIECTBa,
pPaBHOMEpPHOE JBU>KEHUE, HEPABHOMEPHOE JIBUKEHUE, WHEpILIUS,
B3aUMOJECHCTBHE TE€J, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHONM OCBHIO
BpalleHus, Nepeaavya AaBJICHUS TBEPABIMU TEJAMH, KUAKOCTAMH U Ta3aMu,
aTMoc(epHoe JIaBlieHue, MJIaBaHue Tell, MPEeBpaIleHUs] MEXaHUYECKON IHEPTUH )
0 ONHCAaHMKD MX XapaKTEpHbIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOUIUX JIaHHOE (PU3UUECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3UUECKUX SIBICHUU B OKPY’KaIOIIEM
MHUpE, B TOM uucie (U3NUECKHe SBJICHUS B MPUPOJIE: MPUMEPHI TBMKEHUS C
pa3JIMYHBIMUA CKOPOCTSIMH B JKMBOM W HEXKHUBOW IPUPOJIEC, IECUCTBUE CHJIbI
TPEHHsI B TPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EpPHOTO IABJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE phIO, pblYard B Telie YelOBeKa, MPH STOM IMEPEBOIUTH
MPAKTUYECKYI0 3aladyy B Y4eOHYIO, BBIJCHSTh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) GU3HUECKUX SBICHUIA,

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHUE SIBICHUS, HCIOIB3YS
dusznueckre BeTMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEIIHSsI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC Teja, Cuia
TpeHus, AaBieHue (TBEPAOrO Tela, *KUIAKOCTH, Tas3a), BHITAJKUBAIONIAS CHUIIA,
MEeXaHW4ecKasi paboTa, MOITHOCTbD, TUIEUO CHJIBI, MOMEHT CHJIbI, KO3 (HUIIUCHT
MOJIE3HOTI0 JEHCTBUSI MEXaHM3MOB, KUHETUYECKAs] U MOTEHIMAIbHAS SHEPIHs),
MpU ONUCAHUM NPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYEHUS M E€IUHMIBI (U3NYECKUX BEIUYUH, HAXOIUTH
bopMynibl, CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEJIMYUHY C JPYTUMHU



BEeJTMYMHAMH, CTPOUTH TPa(UKH H3YICHHBIX 3aBUCUMOCTEN (hU3MIECKUX
BEJINYHH;

XapaKTepHU30BaTh CBOWCTBA Tell, (DM3UYECKUE SBICHUS W MPOIECCHI, HCTIOIb3Ys
MpaBujia CJIOXEHUsI Cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [lackas,
3aKOH ApxuMmesa, IpaBUIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABHIION»
MEXaHWKH, 3aKOH COXpPaHCHUS MEXaHWYECKOW OJHEPruu, IMPU 3TOM J1aBaTh
CIIOBECHYIO (OPMYIHPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTH4YeCcKOoe
BBIpQKEHUE;

OOBSCHATHh (PU3NYCCKUEC SBICHUS, TIPOIECCHI M CBOWCTBA TEJI, B TOM YHUCIIC M B
KOHTEKCTE CHTYalluii MPaKTHUKO-OPHEHTHUPOBAHHOTO XapakTepa: BBHIABIATH
NIPUYUHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTh OOBSCHEHHWE M3 1—2 JIOTHYECKUX
IaroB ¢ Omnopo Ha 1—2 W3yYEeHHBIX CBOWCTBA (PU3WYECKUX SIBICHHM,
(U3HYECKUX 3aKOHA WJTH 3aKOHOMEPHOCTH;

pemath pacdy€éTHBIC 3aJauyd B 1—2 ACHCTBUSA, UCIOJB3YS 3aKOHBI B (POPMYIIBI,
CBSI3BIBAIONINE (PU3UYECKHE BEIUYHHBI: HAa OCHOBE aHAJIM3a YCIIOBHUS 3aJa4d
3alMChIBATh KPAaTKOE YCIIOBHUE, IIOJACTABIATh (PU3NYCCKHE BEIUYMHBI B
GopMyJIBI M MPOBOJAWUTH  Pacy€Thl, HAXOAUTh CIPABOYHBIC JIAHHEIC,
HEOOXOJIMMBIE JJIS pEUICHUsl 3a/lad, OLCHUBATh PEATMCTUYHOCTH MOJYUYEHHON
(buznuecKoi BeTUYNHBL;

pacrno3HaBaTh MpPoOJIEMbl, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIHN (HU3HUECKUX
METOJIOB, B OIMCAHUU MCCJIEJOBAHMS BBIIEISATH MPOBEPSIEMOE MPEINOI0KECHHE
(rumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOJTYUSHHBINH pe3yIbTaT, HAXOAUTh
OIIMOKU B XOJI€ OMBITA, JIEaTh BHIBOBI I10 €r0 Pe3yJIbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUU WU (PU3UICCKUX
CBOMCTB Ten: (opMylnupoBaTh NPOBEPSEMbIE MPEANOIOKEHUsS, COOUpaATh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OpYAOBaHMs, 3alUCHIBATH XOJ ONBITA U
(bopMynHpOBaTH BHIBOBI

BBHITIONIHATD TPSAMbBIE U3MEPEHHS PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa,
CWJIBl ¥ TEMIIEPATyPhl C UCIIOJIH30BAHUEM aHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB,
3aMMChIBaTh TIOKa3aHWss TPHOOPOB ¢ Yy4ETOM 3aJaHHOM  abCOIOTHOMN
MIOrPENTHOCTH U3MEPEHU;

MPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEITUYHHBI OT
JIpyrod C WCIONBh30BAHUEM TMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW JBIDKCHHS TENa, CHIIBI TPEHUS
CKOJILKCHHMsI OT Beca Tela, KadecTBa OOpabOTKH TIOBEPXHOCTEH Tem U
HE3aBUCUMOCTH CHWJIBI TPEHHsI OT IUIOIMATd COTPUKOCHOBEHUS TEJ, CHJIBI
VOPYTOCTA OT Y/UIMHCHHSI TPYXKWHBI, BBITAIKUBAIONMIEH CHJIBI OT 00BEMa
MOTPYKEHHOW YacTH Tejla U OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT



IUIOTHOCTH TeJla, OT MIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO0, YCIOBUN MIaBaHUs
T€J, YCIOBHM paBHOBECHs pbluara U 0JIOKOB), yYaCTBOBATh B IJIAHUPOBAHUU
y4e0HOTr 0 UCCIEeI0BaHUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cienys Ipeyio)KeHHOMY IUIaHy, (PUKCUPOBAThH PE3YJIbTATHI IOJYUYEHHON
3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUE MPEII0KEHHBIX Ta0IHIl U TPAPUKOB,
JIeNaTh BBIBOJBI 10 pe3yJIbTaTaM UCCIEI0BAHMS; IPOBOAUTH KOCBEHHBIE
U3MepeHUs PU3NYECKUX BEIMYMH (IDIOTHOCTh BEUIECTBA KUAKOCTH U TBEPJOTO
TeNa, CUJla TPEHUS CKOJIbKEHUS, JaBJIeHHE BO3/1yXa, BhITAJKUBAIOLIAs CUJIa,
JEUCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTh T€JI0, KOADPUITUEHT
MOJIE3HOIO0  JCMCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEIys

NOPEIJIO)KEHHON  MHCTPYKUMU: TPU  BBIMOJIHEHUM  HU3MEPEHHM
coOupaTh SKCNEPUMEHTANBHYIO YCTAHOBKY U BBIYHMCIISATH 3HAUEHUE UCKOMOU
BEJIMYUHBI; COOJIO/IATh MpaBuiia TEXHUKHU 0€30MacHOCTH IpH padboTe ¢
71a60paTOPHBIM 000PYAOBAHUEM;
yKa3blBaTh MPUHIUIIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JAMHAMOMETP, COOOIIAIoNIIMecs COCyIbl, OapoMeTp, phblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JAEUCTBHUS HU3YUYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPO HA WX OMHUCAHUS (B TOM YHCIIE: MOJIIUITHUKH, YCTPOHCTBO
BOJIONIPOBOJIA, TUAPABIMYECKUNA TMpPEcc, MaHOMETpP, BBICOTOMEpP, IMOPIIHEBON
HACOC, apeoMETp), MCIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MYECKUX SIBICHUU U
HeoOxoIMMblIe (U3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
NPUBOJIUTH TPHUMEPHI (HAXOIUTh WH(MOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUHN B TOBCEIHEBHOM KU3HU JIs1 00ECTIeYeHUS
0€301acCHOCTH MPU OOpAIICHUH ¢ MPHOOpPAaMH M TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHUS 370pPOBbS W COOJIOJEHUS HOPM HKOJOTHYECKOTO IOBEICHUS B
OKPY’KAIOIIEH CPEAE;
OCYILECTBIATH OTOOP UCTOYHUKOB HH(OpMaIu B VIHTepHETE B COOTBETCTBUHU C
3aJIaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M ITyTEM
CpaBHEHUS PA3IMYHBIX HICTOYHUKOB BBIJEIATH HH(MOPMAIINIO, KOTOPAs SIBISETCS
MIPOTHUBOPEUHNBOUN WIIM MOKET OBITh HEJJOCTOBEPHOM;
MCIIOJIb30BaTh MPU BHIMIOJIHEHUU YU€OHBIX 3aIaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3UUECKOr0 COJEPKAHMS, CIIPABOYHBIE MAaTEPHAJIbI, PECYPCHI CETU

Nutepner, Brnagerp  npuéMamMu  KOHCIEKTHPOBAHHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIIMHU U3 OJJHON 3HAKOBON CHUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHbBIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
2—3 UCTOYHUKOB MHPOPMAINH (PU3UIECKOTO COACPKAHUS, B TOM YUCIIE
myOJIMYHO JienaTh KPaTKUE COOOIIEHUSI O pe3yIbTaTaX MPOCKTOB UK YUEOHBIX



HCCJIE0BAHUM, IIPA 3TOM I'PAMOTHO MCHOJIB30BaTh U3YUYECHHBIN MOHATUNHBIN
amnmapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIINECH;

MPU  BBIOJHEHUU YUYEOHBIX TIPOCKTOB M UCCJIEAOBAaHUU pacrpenensiTh
00sI3aHHOCTU B T'PYINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4yaMU, CIEIUTh
3a BBIMIOJIHEHUEM ITUTaHa ACHCTBUM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENBHOCTh TPYINIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YUYUTBHIBAs MHEHUE OKPYKAIOIIUX.

K xonity oOyueHnust B 8 kjiacce rnpeMeTHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:
UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHhIE COCTOSHUS BEUIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Tena, HACBHIIICHHBIM U HEHACKIIIICHHBIN Map, BIaXKHOCTh BO3/yXa,
TeMIepaTypa, BHYTPEHHSIA SHEPTUSI, TEIUIOBOU JABUTATEIb, DJIEMEHTAPHBIN
AIEKTPUYECKUH 3apsifl, IIEKTPUUECKOE MOJI€, MPOBOJIHUKHU U JUIJIEKTPUKH,
MOCTOSIHHBIM 3JIEKTPUUECKUIM TOK, MAarHUTHOE T0JIE;
paznuuarh sABJIEHUSA (TEIJIOBOE pAacCIIMPEHHE M C)KaThe, TeIulonepeaaya,
TEIUIOBOE pPABHOBECHE, CMayMBaHUE, KaNWUISPHBIC SBICHUS, HCIApEHUE,
KOHJICHCAllUs, IUIABJICHUE, KpHUCTaUIM3auus (OTBEpAEBAHME), KHUIICHUE,
Terionepenayda (TENJIONPOBOJIHOCTh, KOHBEKLHMS, H3JIyYEHHE), SJIEKTpU3ALUs
T€J, B3aMMOJEUCTBHUE 3apsA/iOB, IEUCTBHUS JJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCUCTBUE MArHUTOB, JE€WCTBUE MArHUTHOTO IIOJI1 Ha
OPOBOAHUK C TOKOM, JJIGKTPOMAarHUTHash WHAYKIHSA) [0 OIMHUCAHUIO HX
XapakTepPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
bu3uYecKoe SIBICHUE;
pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3MUECKUX SIBICHUU B OKPYXKAIOIIEM
MUpEe, B TOM 4Hcle (QPU3NYECKUE SBICHHUS B TPUPOJIC: TMOBEPXHOCTHOE
HAaTsDKEHUE W KANWJUISIPHBIEC SIBJIEHUS B IPUPOJE, KPUCTAUIBI B HPUPOJE,
m3nydenne CollHIA, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHUE
pOCBl, TyMaHa, WHEs, CHera, OJJIEKTpUYECKHe SBJICHUS B atMocdepe,
AIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MAarHUTHOE TOJIE 3eMJTH, Ipei( MOIIIOCOB,
pOJIb MarHUTHOTO TOJISI JIJIsl JKM3HU Ha 3emiie, MOJISIPHOE CUSIHUE, MPU ITOM
MEePEBOIUTh MPAKTUYECKYI0 3alady B Y4eOHYIO, BBIICIATH CYIIECTBCHHBIC
CBOMCTBa (MpU3HAKK) PU3HUECKUX SBIICHUH;

ONMCHIBATh W3YYCHHBIC CBOMCTBA Tel W (DU3WYECKUE SBICHUS, HCIIONB3YS
du3nueckre BENWYMHBI (TEMIlepaTypa, BHYTPEHHSISI DHEPTUs, KOJIUYECTBO
TEIUIOTHI, YJEJbHAs TEIJIOEMKOCTH BEIIECTBA, YAECIbHAS TEIUIOTA IUIABJICHHS,
yJAelbHasl TEIIoTa MapooOpa3oBaHUsl, yAelbHAs TEIJIOTa CrOpaHUsl TOIUIMBA,
KO3(pPULHUEHT T0JIE3HOTO [JEUCTBUSL TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHAS



BJIQXKHOCTb BO3/1yXa, 3JIEKTPUUECKUI 3aps/l, CUila TOKA, SJIEKTPUUECKOE
HAnpsOKEHUE, COMPOTHBJICHHE MPOBOAHHMKA, YACIBHOE  COMPOTHBIICHUE
BEIIeCTBa, pab0Ta U MOIIHOCTD ANEKTPUIECKOTO TOKA), IPH OMUCAHUH
NPaBWJIBHO  TPAaKTOBaTh (PU3UYECKHH CMBICT  HCIOJB3YEMBIX BEIWYHH,
0003HayYeHUs U eAUHUIIBI (PU3NUECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIUUYMHAMH,
CTPOUTH Ipa)MKN U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEITUYNH;
XapaKTepH30BaTh CBOMCTBA Tel, PUINICCKUE SBICHUS U TIPOIECCHI, UCTIONB3YS
OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO--KHHETUYECKOW TEOPHH  CTPOCHUS
BEIIECTBA, IPUHIIUII CYTIEPIIO3HUIINHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsaa, 3akoH OMa J1s yyacTka 1enu, 3akon xoyns—Jlenua,
3aKOH COXPaHEHUs YHEPTHH, IIPH STOM JIaBaTh CIIOBECHYIO (POPMYTHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3MUYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIC M B KOHTEKCTE
CUTYaIui NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
NPUYIMHHO-CIICJICTBEHHBIE CBS3M, CTPOHUTH OOBSICHEHHE W3 |—2 JOTHYECKHUX
IaroB C OMOpOH Ha 1—2 W3yYEHHBIX CBOWCTBA (PH3MYECKHUX SIBICHUH,
(du3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3alayd B 2—3 JEUCTBUS, UCIOJIB3YsS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIONINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHajin3a YCIOBUS 3aJaud
3alMChIBaTh KPAaTKOE YCIOBUE, BBISABIATH HEAOCTATOK JAHHBIX JUJISI PELICHUS
3a/layd, BBIOMpaTh 3aKOHBI U (HOPMYJbl, HEOOXOIWMMBIE mJisi €€ pelieHus,
NPOBOAUTh PAcu€Thl M CpPaBHUBATh IMOJYYCHHOE 3HAYCHHE (PU3MUECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMH;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIMTh MPU MOMOIIH (HU3HUECKUX
METOJIOB, HCIIOJIb3ysl OIMCAaHWE WCCIEIOBAHMS, BBIIETATh MPOBEPIEMOE
NPENNONIOKEHUE,  OICHMBAaTh  MPAaBWJIBHOCTh  TOpSAAKA  IPOBEICHUS
HCCIIETOBAHMUS, JIENIaTh BBIBOJBL;

MIPOBOJUTH OMBITHl TIO HAONIOACHHUIO (PU3MUYECKHUX SBICHUN WU (PU3HUECKHUX
CBOMCTB TeJl (KanmWUISIPHbIE SBJICHUS, 3aBUCUMOCTh JABJICHHUS BO3J1yXa OT €ro
0o0bEMa, TeMmepaTypbl, CKOPOCTH MpOLEcca OCThIBAHMS M HarpeBaHus Ipu
U3TYyYEeHUH OT I[BETa M3JIydaroleil (MOrioMaloiei) MOBEPXHOCTH, CKOPOCTh
UCHapeHusi BOJABI OT TEMIeEpaTypbl >KUAKOCTH U IUIOMIANU €€ TMOBEPXHOCTH,
QIIEKTpU3allMsl  Tel WU B3aUMOJACWCTBHE  JJIEKTPUUYECKUX  3apsJIOB,
B3aMMOJICMCTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yajW3allis MAarHUTHBIX IOJei
MOCTOSTHHBIX MarHUTOB, JCHCTBHS MarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM,
CBOWMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBHUTraTeNsi MOCTOSHHOTO TOKA):
GopMynupoBaTh MpPOBEPSEMbIC TPEANONOKECHHUS, COOMPATh YCTAHOBKY U3



MPEIJI0KEHHOT0 000PYyI0BaHUs, ONUCHIBAThH XOJ OIbITa U (OPMYJIHPOBATH
BBIBOJIBL;

BBINIOJIHATDh NPSIMbIE U3MEPEHHUS TEMIEPATypbl, OTHOCUTEIbHOW BIAKHOCTH
BO3/lyXa, CHJIbI TOKa, HAMPSKEHUS C UCTIOIb30BAaHUEM aHAJIOTOBBIX MTPUOOPOB U
JTaTYUKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIBTATHI U3MEPEHUM ¢ YUETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

MIPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOM (DU3UUECKON BETUUYUHBI OT
JIPYroi ¢ KUCIMOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH COMPOTUBIICHUS
OPOBOJAHMKA OT €ro JUIMHBI, MUIOIIAJU TOMEPEYHOr0 CEUEHUS U YACJIBHOIO
CONMPOTHUBJICHHUS] BEIECTBA MPOBOJHMUKA, CHUJbl TOKa, WAYIIEr0 4epes
IPOBOJAHUK, OT  HamnpsKEeHUs Ha MIPOBOHUKE,
UCCJIeIOBaHUE TMOCIEA0BATENLHOTO u napajyIeIbHOTO CO€JIMHEHUN
NPOBOJAHMKOB): IUIAHMPOBATh  HUCCJIEIOBAHHME, COOMpAaTh YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, CleAys MpeiIoKEHHOMY TIUIaHy, (QUKCHUPOBATh
pe3yNbTaThl TOJYYEHHOM 3aBUCUMOCTH B BHUJE TaONHI U TpauUKOB, JAeNaTh
BBIBO/JIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;

OPOBOAUTh KOCBEHHBIE M3MEpEeHHs  (U3MYECKUX BeIMYMH  (yAenbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBICHUE NPOBOAHHMKA, paboTa MU MOIIHOCTbH
AIEKTPUUECKOTO TOKA): IUTAHUPOBATH U3MEpEeHUs,

coOupaTh  SKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CJeAyd  MPeaIOKEHHOU
WHCTPYKIIMH, U BBIYUCIIATH 3HAUCHUE BEJIMYUHBI;

coOJII01aTh MPaBUJIa TEXHUKH 0€30MaCHOCTH IPH paboTe ¢ 1a60paTOPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIMUIIBI ACHUCTBHUS H3YyUYECHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpPOW Ha WX OmHCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIepMEeTp, BOJBTMETP, CUYETUHUK
ANEKTPUUECKOW HHEPTUM, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIIbHBIC
AIEKTPONTPUOOPHI (mpumepsl), DIEKTPUYECKHE MIPEIOXPAHUTEIH,
ANEKTPOMArHUT, JIEKTPOABUIATENb ITOCTOSIHHOIO TOKA), MCIOJbB3Ys 3HAHUSA O
CBOMCTBaX  (pu3MYECKUX  SBJICHMA W  HEOOXOauMble  (PU3WYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPONCTBA M U3MEPUTEIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JIBUraTelb BHYTPEHHEIO CrOpPaHMsl, 3IJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JIEKTPUYECKHX ILENEel ¢ MOCIEeI0BAaTEIbHBIM U
NapaJijIebHbIM COEJUHEHUEM 3JIEMEHTOB, Pa3jivyas YCJIOBHbIE O0O3HAYEHUS
3JIEMEHTOB ANEKTPUUYECKUX Heneu;



MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(DOPMALMIO O MpPUMEpax) MPaKTUYECKOTO
MCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUHM B MMOBCEIHEBHOM KU3HM ISl 0OecTeueHus
0e30MacHOCTU MpHU OOpallleHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOWCTBAMM,
COXpAaHEHUS 3J0pOBbS U COOJIOJIEHUS HOPM SKOJOTHYECKOTO TMOBEACHHS B
OKPYXKAIOIIEN CPEAE;
OCYLIECTBIISITh NOUCK MH(pOpMaIuu (HU3nUYecKoro coaepxanus B Iurepuere, Ha
OCHOBE UMEIOLIMXCS 3HAHUW M MYTEM CpaBHEHUS JIOMOJHUTEIbHBIX
UCTOYHUKOB BBIJEIATh MHPOPMALINIO, KOTOpas SBJSETCA MPOTUBOPEUUBOU MU
MOJKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BaTh MPH BHIMIOJIHEHUH YY€OHbIX 3aJaHUN HAYYHO--TIONYJISPHYIO
JTUTEepaTypy HPU3NUECKOro COJIEp KaHMsl, CIIPABOYHBIE MAaTEpPHAIIbl, PECYPCHI CETH
Wurepner, Bnagetb  NpuéMaMyd  KOHCIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co371aBaTh COOCTBEHHbIEC TUCHMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUs, 0000111ast
UH(GOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO COJEPKaHUs, B TOM
qucie nyOJIMYHO NPEICTaBIATh  PE3YJIbTAThI MPOEKTHOU 17001
UCCJIEIOBATEIbCKON  JEATEIbHOCTH, TMPU  STOM I'PaMOTHO HCIOJB30BATh
M3YYECHHBIN OHATUIHBIN anmapat Kypca (GU3UKH, COPOBOKIATH BBICTYILIICHUE
IIPE3CHTAlNEN;
IIPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3MUECKUX MPOIECCOB
pacnpenensiTh O00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMU
3aJlayaMu, CJIEAUTh 32 BBHIIIOJIHEHHEM IUIaHa ACHCTBUN W KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIIEHWBAaTh COOCTBEHHBIA BKJIaJ B JCATEIBHOCTb TPYIIIBI,
BBICTpAWBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE, MPOSABISAS TOTOBHOCTH
paspemniatb KOHGIUKTHI.

K xonity oOyuenus B 9 kjiacce nmpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIMXCS YMEHUM:
MCIOJIb30BaTh MOHATHUS: CUCTEMA OTCUéTa, MaTepralibHasi TOUKa, TPAeKTOPHUs,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JBIXKEHHs, jAedopmanus  (ympyras,
IUIACTHYECKas), TPEHUE, LICHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTD U
NEePerpy3KH, LEHTP TAKECTH, AOCOTIOTHO TBEPAOE TENO, LIEHTP TIKECTU
TBEPAOIO T€Ja, PABHOBECHE, MEXaHUYECKHE KOJIEOaHUS U BOJIHBI, 3BYK,
uHQpa3ByK U YIBTPa3BYK, AIIEKTPOMArHUTHBIE  BOJIHBI, ImIKana
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI
MCIYCKaHUS U TOTJIOUIeHHUS], aiabda-, 6eTa- U raMMa-u3IyueHusi, H30TOIbI,
AJIepHast SHEPreTHKa,;

pa3nuuaTh  SBJICHHS ~(paBHOMEPHOE U  HEpPaBHOMEPHOE
MPSIMOJINHEWHOE JABU)KEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOOJHOE IaJIeHue



T€Jd, PABHOMEPHOE [BI)KEHHE II0 OKPYKHOCTH, B3aUMOJCHCTBUE Tel,
pEaKkTUBHOE  JBWKEHHUE, KojeOaTelpHOe JBI)KEHHE  (3aTyxarouue
U BBIHY)KJICHHbIE KOJ€OaHMs), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTpPaKEHUE
3ByKa, MPSMOJIMHEHOE pachpOCTpaHEHHE, OTPAKEHUE U TPEIOMIICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTPAKEHHME CBETA, PA3NIOKEHHE OEJIOro CBeTa B CHEKTP U
CIIOKEHUE  CHEKTpaJbHBIX LIBETOB, JIUCIIEPCUSl  CBETA, €CTECTBEHHAs
PaANOaKTUBHOCTb, BOSHUKHOBEHUE JTMHENYATOTrO CHeKTpa U3ITyYEHU )
IO  OINHCAHUIO UX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3MUECKUX SIBIICHUU B OKPYXKaIoLEM
Mupe (B TOM uucie (U3NYECKHE SIBICHHS B NPUPOJE: MPWIMBHI U OTJIUBBHI,
nBuxeHue T1uiaHeT CONHEYHOM CHCTEMBI, PEAKTUBHOE JBU)XEHHE >KUBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB XHUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3XO0, IIBeTa TeJ, ONTHUYECKUE SBJICHUS B MPUPOJE,
OMoJOornYecKoe IeHCTBUE BUIAUMOTO, YJIbTPa(HUOIETOBOIO U PEHTIC€HOBCKOTO
U3ITy4YEeHUN, €CTECTBEHHBIM paAMOAKTHUBHBIM (OH, KOCMUYECKHE JIy4H,
PaANMOAKTUBHOE U3JIYYEHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE PaJUOAKTUBHBIX
U3Iy4eHUH Ha OpraHu3M 4YeJIOBEKa), NpPU 3TOM NEPEBOAUTH NPAKTHUECKYIO
3ajadyy B yueOHYI, BBIJEIATH CYIIECTBEHHbIE CBOWCTBA (NPU3HAKM)
(pu3nyecKux sBICHUI;
ONKCHIBaTh M3YYEHHbIE CBOMCTBA Tl U (PU3UYECKUE SBICHUS, HCIOJB3YS
¢usnyeckue BeNWYMHBI (CpeAHsII M MTHOBEHHas CKOpPOCTh Tejla IIpHU
HEpaBHOMEPHOM JIBUKEHUHM,  YCKOpPEHHE, IepeMeIlleHrue, IMyTh, YIJoBas
CKOpOCTb, CHWJIa TpPEHHUS, CHJa YOPYIOCTH, CHJIa TSKECTH, YCKOpPEHHE
CBOOOJIHOTO MaJIeHus!, BEC Teja, UMITYJIbC Tesla, UMIIYJIbC CHUJIbI, MEXaHUYECKasI
paboTa M MOIIHOCTb, NOTEHUHUAJbHAs DSHEPrus Tejla, MOJIHATOTO HaJ
HOBEPXHOCTHIO  3€MJIM, [OTEHLIMAJIbHAs  DHEPIrHusl CHKATOM
IIPYKUHBI, KHHETHYECKAsl SHEPIus, MOJHAs MEXaHWYECKas SHEPrus, NEpPHOJ] U
4acToTa KoJIeOAHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb
CBETa, IIOKa3aTelab NPEJOMJIEHHS Cpelabl), MpPU ONHCAHUM MPAaBHIBHO
TPAaKTOBaTh (U3NYECKUN CMBICT HCIIOJIBb3YEMBbIX BEJIMYUH, OOO3HAUEHUS WU
€IMHULBI PU3UYECKUX  BEIUYMH,  HAXOJIUTh bopMybL,
CBSI3BIBAIOIIINE JaHHYI0 (U3MYECKYI0 BEIMYMHY C
APYTUMHU  BEIWYMHAMH, CTPOUTh TrpaduKd H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UIECKUX BEITUYNH;
XapaKTepHu30BaTh CBOMCTBA TeJ, PU3NUECKHUE SIBICHUS U MPOIECCHI, UCIIONIb3Ys
3aKOH COXPAaHEHMsI DSHEPruM, 3aKOH BCEMHUPHOIO TIATOTEHUS, HPUHLUI
CYNEpIO3ULMH CWJI, MPUHLUII OTHOCUTENbHOCTH ['anmuines, 3akoHbl HproTOHa,
3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHbl OTPAXEHHUS W MPEJIOMIICHHS CBETa,



3aKOHBI COXpPaHEHUS 3apsAJ0BOIO0 M MAacCOBOTO YHCEN MPH SACPHBIX PEaKIUIX,
Opu 3TOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHAa W 3allUCBIBATH €ro
MaTeMaTHYECKOE BBIPAKEHUE;

OOBSCHATH (hU3MUECKUE TPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTYyallMii TPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUIMHHO--
CIICJICTBCHHBIE CBSI3M, CTPOUTh OOBSCHEHHWE W3 2—3 JOTHYECKHX IIaroB C
ornopoid Ha 2-3 U3YYEHHBIX CBOMCTBA (PUIMYECKUX SBICHUN, (PU3HMUECKHX
3aKOHOB WUJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 3a/1a4u (OMUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHHH),
UCTIOJB3YsI 3aKOHBI U (POPMYJTBI, CBA3BIBAIOIINE (DU3HMUECKUE BETHUMHBI: Ha
OCHOBE aHaJIN3a yCIOBHS 33/1a4M 3alUChIBATh KPATKOE YCIOBHE, BHISIBIATH
HEIOCTAroIINe WM N30BITOYHBIE TaHHBIC, BRIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOJMMBIE  JUIsl  PEIICHUs, MPOBOJAWTH  pacdyéThl W OICHUBAThH
PEATMCTUYHOCTH MOJYYCHHOTO 3HAYCHHS (PH3UUECKON BEIMUUHBI, PACTIO3HABATh
poOJIEMBI, KOTOPBIE MOKHO PEIIUTH MTPH MOMOIIH (GU3UIECKUX METOJIOB,
UCTIONB3YsI OMUCAHNE HCCIICIOBAHUS, BBIJIEIATH ITPOBEPSIEMOE MPEATION0KCHHE,
OLICHWBATh  TPAaBUIBHOCTh  TIOpSIKA  TMPOBEICHUS MCCIIEIOBaHUS,
JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTBITOB,;
IPOBOAUTH OMNBITHl MO HAOIIONCHUIO (PU3NYECKUX SIBICHUM WM (PU3NYECKUX
CBOMCTB Ten (uM3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
HHEPTUH, 3aBUCUMOCTH TMEpHoJia KoJieOaHUN MPYKUHHOTO MasiTHUKAa OT MacChl
rpy3a W SKECTKOCTH TPYKHUHBI W HE3aBUCHUMOCTh OT aMIUTATYAbl MaJlbIX
KosieOaHuii, TPSIMOJIMHEHHOE pPaCIpOCTpaHEHUE CBETa, pa3joKeHHe Oenoro
CBETa B CIIEKTP, U3yUEHHE CBOMCTB M300paKeHMs B IJIOCKOM 3€pKaJie U CBOWCTB
n300pakeHusT TIpeaMeTa B COOHMparoIiel JMH3e, HAOII0JCHUE CIUIONIHBIX H
JUHENYATHIX CIEKTPOB H3IIYUYEHHS): CAaMOCTOSATEIHLHO COOUpPATh YCTAHOBKY W3
H30BITOYHOT0 Ha0Opa 000PYI0BaHMS, OITUCHIBATH XOJ OMBITA M €T0 PE3YyJIbTaTHI,
(opMyIUpPOBaTH BHIBOJIBL;

NPOBOJUTh TNPU HEOOXOJAMMOCTH CEPUI0 MPSAMBIX H3MEpPEHUH, OmNpeesss
CpeqHee  3HAuYeHHE U3MepseMOod  BeldMuuHBl  ((POKYCHOE  pacCTOSHHE
cobuparomieii  JMH3BI), 00OOCHOBBIBAaTH  BBIOOD criocoba
u3MepeHus (M3MEPUTENBLHOTO TPUOOpa);

NPOBOJUTh  HWCCIIEIOBaHHE  3aBUCUMOCTEH  (U3MUECKUX  BEIMYUH  C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUH (3aBUCUMOCTH IIYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBH)KEHUHM 0Oe3 HauyalbHON CKOPOCTH, MEpHoAa KoJeOaHW
MaTeMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJia OTPa’KeHUs
CBETa OT yIJia MaJeHUs U YyIJa MPEeJOMIICHHS OT yIJia MajJeHHs): IIIaHUPOBATh



UCCJEeIOBAaHUE,  CaMOCTOSITEIbHO  coOMpaTh  yCTaHOBKY,  (PUKCHPOBATH
PE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3UUYECKUX BEJIMYUH B BUAE TAOIUI] U
rpaduKoB, AeaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJUTH KOCBEHHbIE M3MEpEeHUs1 (PU3NUECKUX BEIIMYUH (CpeaHsss CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOHOTO
najieHusi, JKECTKOCTb NPYXKHUHBL, KOIDPUIMEHT TpPEHUs CKOIbXKEHHUS,

MexaHuuyeckass paboTa U MOIIHOCTh, 4YacToTa u 11(50)5 (O
KOoJeOaHU MaTEeMaTUYeCKOTO U TPYKUHHOTO MAasITHUKOB, ONTHYECKasl Cuja
coOuparoien JHMH3BI, palMOAKTUBHBIN ¢don): IJIAHUPOBATh

U3MEpEHUs, COOMPaTh IKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY W BBINIOJHSATH
U3MEpPEHUs,  CIACAYS NMPEMIOKCHHOW  HMHCTPYKIIUHU, BBIYUCIIATh  3HAUCHHE
BEJIMYMHBI W aHAJIM3UPOBATh IOJYYCHHBIC PE3YyJIbTaThl C yUETOM 3aJIaHHOMN
MIOTPEITHOCTH U3MEPEHUI;

COOJTFO/IaTh TIPaBHJIa TEXHUKH O€30MaCHOCTH MPH padoTe C 1aO0OpaTOPHBIM
00opy1I0BaHUEM;

pa3auYaTh ~OCHOBHBIC TPHU3HAKM  M3YYEHHBIX  (DHU3UYCCKUX  MOJICIICH:
MaTepHalibHas TOYKa, aOCONFOTHO TBEPJOE TEIO, TOYCUHBIM MCTOYHUK CBETA,
Jyd, TOHKasl JIMH3a, TUIaHeTapHas MOJIENb aToMa, HYKJIOHHAsT MOJIeTIb aTOMHOTO
anpa;

XapaKTepu30BaTh MPUHIUIBI AEUCTBHUS HU3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM HAa MX OMHUCAHUS (B TOM YHCIE: CHUIAOMETpP, NATYUKU
MOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHHS, paKeTa, 3XOJO0T, OYKH, IEePHUCKOII,
doToamnmapaTr, ONTUYECKHE CBETOBOABI, CIEKTPOCKOTN, JIO3UMETp, Kamepa
Bunbcona), wucmonb3yss 3HaHMS O CBOMCTBaX (DHU3WYECKUX SIBJICHUU W
HeoOXoauMbIe (hU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMATUYHBbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPHUOOPOB M TEXHOJOTUYECKHX IPOIIECCOB MPHU
pEelIeHUH Y4eOHO--TIPAKTUIECKUX 3a/1a4, ONTHYECKUE CXEMBI JIS MOCTPOSHUS
M300paKEHUN B IJIOCKOM 3€pKajie U coOOUparomeit JuH3e;

MPUBOJUTHh TPUMEPHI (HaXOAUTh WH(OpPMAIMIO O MpUMEpax) MPaKTUIECKOTO
MCITIOJIb30BaHUS (PU3NYECKUX 3HAHUHN B TTOBCEIHEBHOMN KU3HU /I 00ECTICYCHUS
6e30macHOCTH TIpH O0paIIeHnu ¢ MPrUOOpaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 370pPOBbS W COOJIOJEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK WHpOpManuu (HU3NIECKOTO cojiepkanus B MHTepHere,
CaMOCTOSATETTLHO ~ (OPMYNHPYST  TIOMCKOBBIM  3ampoC, HAXOAUTh  IYTH
OTIpeJICICHNsI  JOCTOBEPHOCTH  TONyYeHHOW  wuH(popmaruu Ha

OCHOBE  WMCIOMIMXCS ~ 3HAHWA ®W  JIONOJHHUTEIBHBIX  HCTOYHUKOB;



MCTIOJIB30BaTh MPH BBHITMIOTHEHUH YUYEOHBIX 3aJaHUN HAYYHO--TIOMYIISIPHYIO
auTepaTypy (GU3HMUECKOTo CoAepKaHus, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI CETH
WuTtepner, Biaxerp  npuéMaMd  KOHCIEKTHPOBAHHUA  TEKCTa,
npeoOpa3zoBaHusl HH(PpOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHHUSI HA OCHOBE
uHbOpMAIMd W3  HECKOJNBKHX HCTOYHUKOB  (DU3MUECKOTO COJIEpiKaHus,
MyOIMYHO MPEACTABIAThH PE3yIbTaThl MPOSKTHOW WIIH UCCIIEI0BATEIHCKON
JESTeNbHOCTH, TIPY ATOM TPAMOTHO MCTIOIh30BaTh H3yUYEHHBIA MTOHITUWHBIN
amnmapaT u3y4aeMoro paszena (PU3MKU U COMPOBOXKIATh BHICTYIIJICHHUE
npe3eHTanueit ¢ yuétom 0coOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K n (ungposrbie)
n/n NPorpamMmbl Bcero 0; TPOJALHEIC P ;KTquCKHe o0pa3oBaTtejibHbIE
padoThI padoThbI pecypeb
Pasznen 1. @usuka u e€ poJib B IO3HAHMU OKPY/KAKOLIEr0 MUpa
bu6moreka [IOK
- 2 0 0
1 Pu3HKa - HayKa o PHpoae https://m.edsoo.ru/7f416194
bu6moreka [IOK
. 2 0 0
12 DH3HYECKNC BT HHbI https://m.edso0.ru/7f416194
. bu6moreka [IOK
. 2 0 1
1.3 EcrecTBeHHOHAaYYHBIN METOJ] TIO3HAHUS https://m.edsoo.ru/7f416194
Hroro 1o pasueny 6
Pasznen 2. [lepBoHayaibHbIe CBEJICEHUS 0 CTPOEHUHU BellleCTBA
2.1 Crpoenue BelecTsa 1 0 1 bubmiorexa LIOK
P B https://m.edso0.ru/7f416194
29 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 2 0 1 bubnuorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 1 1 httos://m.edsoo.ru/7£416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHu4ecKkoe ABHKEHUE 3 0 1 bubmorexa [OK
https://m.edso0.ru/7f416194
bu6mmoreka [JOK
. 4 0 1
3.2 Hrepuns, Macca, mI0THOCTS https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bubmuoreka [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

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

Wtoro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moteka [IOK
. 5) 0
4.2 JlaBaenne xHIKoCTH https://m.edso0.ru/7f416194
bu6moteka [IOK
. 6 1
4.3 ATmoC(hepHOe raBeHIe https://m.edso0.ru/7f416194
4.4 JlelicTBUE KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3pen S. PaGora 1 MOIIHOCTB. JHeprus
5.1 Pa6oTta 1 MOIIHOCTH 3 1 bub6mmnorexa [IOK
https://m.edso0.ru/7f416194
bu6moreka [IOK
5.2 IT 5) 1
POCTHIE MEXAHHIMEL https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 0
CRATIROCHAS SHepht https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 15



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

KoJunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m ——— Beero Kognpo.ﬂbm,le HpﬁaKTn'{ecmle 06pA30BATEIBHbIE
padoThI padoThbI pecypebi
Pasznea 1. TensioBble siBJIeHUs
. bu6morteka [IOK
) 7
1.1 CTpoeHue U CBOICTBA BEIIECTBA 0 0 httos://m.edsoo.ru/7fA181ce
bu6moreka [IOK
. 21 1
12 Teruioseie mporecce! > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Paspen 2. DiiekTpu4YecKre  MATHUTHBIE SIBJICHHUS
21 DNeKTpuYeCcKue 3apsibl. 3apsyKEHHBIE TeNa U 7 0 1 bubnuorexa [JOK
' WX B3aMMOICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIH ATEKTPUUSCKHIA TOK 20 1 7 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
. 6 1 15
2:3 MarHuTHIC ABACHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4 0 0
24 DIEKTPOMATHHTHAS HHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m ——— Beero Ko;Tpo.ﬂLHble HpﬁaKTn'{ecmle 06pa3oBaTeNbHbIE
padoThI padoThbI pecype
Paznea 1. MexaHuveckue siBJieHUsI
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bu6moteka [IOK
' OTIMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
20 1 3
12 Baanmoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
13 3aKOHEI COXpaHeHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznea 2. Mexannveckue KoJae0aHUsI M BOJIHbI
2.1 MexaHuueckue KojieGaHus 7 0 3 brbmotexa LIOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2:2 Mexasmieckue BONHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o paszaeny 15
Pa3znes 3. DileKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
3.1 DJIEKTPOMArHuTHOE MOJIE U 6 0 2 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3pnen 4. CBeToBLI€e SIBJEHUS
4.1 3aKOHBI PaCIIPOCTPAHCHUS CBETA 6 0 2 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 6 0 3 bubnnoreka LIOK

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



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

bubnuoreka [IOK

4.3 Paznoxenne 6e10ro cBeTa B CIEKTP 3 2
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Paznea S. KBanroBble siBJIeHUS
51 Hcnyckanue 1 NOTJIONIEHHE CBETA aTOMOM 4 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO Spa 6 1 brbmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbIE peakuu 7 1 bubnmorera HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTebHO-0000 a0 1IN MOYJIb
6.1 [ToBTOpeHue 1 06001IeHNE CONEepKAHUS 9 2 bubnuoreka [IOK
Kypca ¢hu3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne uudposeie
B Tema ypoka
n/n Yp Beero Ko&nponbnme HpﬁaKaneCKne 06PA30BATEbHBIE
padoThI padoThbI pecypeb

1 ®u3nka — Hayka o npupoje. SABineHus 1
TIPUPO/IBI
duznueckue SIBICHUS
dusnyeckre BEJIMYUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne

4 TEMIIEPATYPHI PH TIOMOILM KHIAKOCTHOTO 1 1
TEpMOMETpA U AaTYMKa TeMIepaTypsl"”

5 Mertoas! HaydHOrO no3HaHus. Onucanue 1 bubnuorexa [JOK
(bMBUYECKUX SBICHUHN C TOMOIIBI0 MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTesbl:

6 JATBHOCTD MOJIETA [IAPUKA, MYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA IMycKa"

7 Crpoenue BemecTBa. OMbITHI, J0Ka3bIBAIOIINE 1 bu6moreka [IOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBryKeHre 4yacTHll BEIIecTBa 1 brbmiorera [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «OMbITHI 1O 1 1
HaOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI. 1 bubnmoreka [JOK

O6o06menne no pazneny «lleppoHayanbHble

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCIACHUA O CTPOCHHHU BCIICCTBA»

12 Mexannueckoe aBrxeHue. PaBHoMmepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBUJKCHHE https://m.edsoo.ru/ff0a05c6
bubnuotexa [JOK
13 Cropocte. Exurumpt ckopoctu https://m.edsoc];.[ ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS BH6J.IH0TeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN Et?;i?;;?:é(sigr?/l:mam 10
16 IInoTHOCTH BemiecTBa. Pacuer Maccel u bu6moreka [IOK
o0bema Tesna 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHaf{ paborta «OnpenencHue
MJIOTHOCTU TBEPJIOTO TEIJIa»
18 Pemenue 3agaq nmo reMme "IIoTHOCTE bu6moreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHUKaA B3aUMOICUCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydenne
20 3aBUCHUMOCTH pacTshKeHUs (nedopMarium)
MPYXUHBI OT MPUIIOKEHHOMN CHITBD)
21 [[“IBnenue Tsarorenus. Cuia TsKecTu
| o e e ot e Busorsa 101
S—" https://m.edsoo.ru/ff0al778
23 Cuna TsDKeCcTH Ha IPYTUX MIlaHeTax. bubnuoreka [JOK
Du3NYECKUE XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. lunamometp Et?[?s?ﬁr?\?:c;(s?)grcj/?ma 18cc
25 Bec tena. HesecomocTh bubmiorexa [IOK

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26 CrnoxeHue IByX CHJI, HAlPaBJICHHBIX 10 bubnuorexa [JOK
oJIHOM IpsiMOH. PaBHOAEHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
Pemenue 3agau mo reme "PaBHonelicTByromas
27 "
in
8 Cuna tpeHus u e€ Bubl. TpeHue B IpUpoe u bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuoreka [IOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS TOBEPXHOCTEN»
30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemenue 3agau mo remam: «Bec Temay,
31 «I'padpuueckoe nzooOpakeHue crn, «CHIIb Bubmaorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID»
KonTtponbHas paboTa mo Temam:
32 «Mexannueckoe ABIDKeHUEY, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cuim, «CUIbDy
33 JHasnenue. CriocoObl yMEHBIICHHUS 1 bubnuorexa [JOK
YBEJIMYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBHCUMOCTD JIaBJICHHS T'a3a bubnuorexa [JOK
34 N :
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHus TBEPIBIMHU TEIAMH, bubmuoreka [JOK
JKUOKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJIKOCTH U ra3e, BRI3BAHHOE bubnuoreka [JOK
JIEUCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBienue B bubmuoreka [JOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamnsay https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubnmoreka [JOK



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

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Tuzpasieciuit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiIHEBOM KUIKOCTHBIN HACOC
a1 AtMocdepa 3eMiH U IPUYHHBI e€ bubnuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne https://m.edsoo.ru/ff0a2bsa
43 N3mepenue armocgepHoro aasieHus. OnbIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bu6moreka [IOK
44 _
BBICOTHI HaJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bbapomertp-anepouna. AtmocdepHoe naBieHue bubnuoreka [JOK
45 _
Ha pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
47 JleficTBHE JKUIKOCTHU U T'a3a Ha MOTPYKEHHOE bubnuorexa [JOK
B HUX T€JIO. ApXHUMEI0BA CUIa https://m.edsoo.ru/ff0a3276
18 | sumamcunsoueh o achorsytoue ma Butmrorera LIOK
IH » /1 yrom https://m.edsoo.ru/ff0a33fc
TEJ0, OTPYKEHHOE B )KHUJIKOCTh
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B bubnunoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B KUAKOCTD https://m.edsoo.ru/ff0a3514
4acTu Tena»
bubnuoreka [JOK
50 Inasanue en https://m.edsoo.ru/ff0a3a96
JIaGopatopHas paborta "KoHcTpynpoBaHue
51 apeoMeTpa WU KOHCTPYUPOBAHUE JIOAKU U

omnpeeneHue e€ rpy30no0ab5EMHOCTH"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3a96

Pemenue 3agau no remam: «llnaBanue cynos.

52 BosznyxomiaBanue», «/laBiaeHue TBEpABIX TEN bubmmorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30B»
53 KonTponbHas pabora [0 TeMe «/laBiieHne
TBEPJIBIX TEJ, JKUJIKOCTEU U Ta30B»
bu6mmoreka [IOK
>4 Mexanmeckas pabota https://m.edsoo.ru/ff0a3f82
bu6morteka [IOK
55 MomHoCTS. EMHUIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypox-nccne)vIOBaHHe "P:c’.lC"IéT MOIIHOCTH, 1
pa3BHBaEMOM MpH MOIBEME MO JIeCTHUIE"
57 [TIpocteie Mexanu3mbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
Peryaru B TexHuke, ObITY U IPUPO/IE.
bubnuorexa [JOK
58 Ha6opa;ropHaﬂ pabora «VccnenoBanue 0.5 httos://m.e dsoc%.lru IF0ad78e
YCJIOBUH PaBHOBECHS pbluara
59 Pemenne 3agau 1mo Teme «Y cIoBHUS bubnuorexa [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aecTeus
60 MexaHuszma. Jlabopatopnas pabora 0.5
«3mepenue KII/] HaKJIOHHOM MIOCKOCTH»
61 Pemenne 3agau mo treme "Pabora, MOIITHOCTb, bu6mmoreka [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckast sHeprus. Kunernueckas u bubnuoreka [JOK
IIOTEHIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKOM IHEPTUH Bubmzorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TEME
64 "DKCIEpUMEHTAIBHOE ONIPEAETICHUE 1

W3MEHEHHUS KMHETUUECKON U MOTECHINAIbHON



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4360

3Heprm1 HpI/I CKaTbIBAHHUH TCJIAa I10 HaKHOHHOﬁ
IUTOCKOCTH"

KonTponsnas padbora no teme «Pabora u

65 1
MOIIIHOCTb. DHEPI U

66 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"MexaHnyeckoe IBUKeHHe" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnuoreka [JOK
"JlaBnenne TBEPBIX TEJ, KUIKOCTEN U Ta30B" https://m.edsoo.ru/ff0a4ffe
Pesepubriit ypok. PabGoTta ¢ Tekctamu o teme

68 y » 1

Pa6ora. MoutHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUVIACC

KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka
/i yp Beero Ko&nponbnme HpﬁaKaneCKne 0BpazoBaATEbHEIE
padoThI padoThbI pecype
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U UX OI'}III)ITible 1 bubmorexa IJOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPIK ICHUSI
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOro bubnuoreka [JOK
3 . 1
COCTOSTHUM BeIecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBOMCTB TBEPJIOTO, JKUIKOTO 1
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha 1
OCHOBE TOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKON TEOPUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmaorexa LIOK
P p https://m.edsoo.ru/ff0a5800
5 CmauvBaHue U KallWJUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacuiupeHue U cxaTue 1 Bubmaorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIiepaTypsl CO 1
CKOPOCTBIO TETUIOBOTO IBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnuoreka [JOK
BHYTPEHHEH 3HEpruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
1
10 Bret Tenuonepesiatn https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepennus "[IpakTudeckoe 1 1 bubnmoreka [JOK

HCII0JIb30BaHNE TEIIOBBIX CBOMCTB BEILIECTB U

https://m.edsoo.ru/ff0a65c0



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
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHUaJIOB B LIEJISIX dHEprocoepexeHus"

KonmuecTtBo TeIIOTHL. Y IeIbHAs

bu6mmoreka [IOK

12
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TennooOMeH bubnuorexa [IOK
U TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast padorta "HccienoBanue
14 ﬂBnelfHﬂ TEHJ'IO(I))(SMCHa pu CMJGIHII/IBaHI/II/I bubmorexa LOK
o . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOpsueit BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTSl HAarpEBaHMS TeJla U BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTtopHnas pabota "Omnpenenenue bubnuotexa [JOK
16 o " .
YAETbHOU TETUIOEMKOCTH BEIIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aeiabHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaeBaHUE
18 KPHUCTAIJIMUECKUX l;eﬂn VY nenpHasa TEILIOTa bubunorexa LIOK
P ’ https://m.edsoo.ru/ff0a71d2
JIaBJICHUS
19 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
YAEIbHOU TETUIOTHI IJIaBICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpazoBaHus U KOHJICHCAIIUH. bubnuoreka [JOK
21 :
3aBHCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOCc(epHOTO TaBICHHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabora
22 "Onpenenexnue (I)[i’I)-I(OCHTeJILIiIOﬁ I;namiocnd bubmiorexa [JOK
pel N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3/yXa

[IpuHUIMIBI pabOTHI TEIJIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. /[BUTaTes BHyTPEHHETO
CropaHus

o5 KII[ TermoBoro aurarens. TennoBbie bubnuoteka [JOK
JIBUTATEJIN U 3alATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aK0oH COXpaHEHUs U MPEBPAIICHHS YDHEPTHH B
TETUTIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMeE

27 "TemioBbie SIBJ'ICHI/HII) HsMeH£{He arperaTHbBIX bubumorexa LIOK

. - p https://m.edsoo.ru/ff0a83f2
COCTOSIHUI BEIIEeCTBa
Kontponbras padota o teme "TemioBbie
P P y Bubmioreka [IOK
28 sBiIeHUs. lI3MeHeHue arperaTHbIX COCTOSIHUM
" https://m.edsoo.ru/ff0a86ae
BeIlleCTBa

29 DnekTpuzanus Teil. [[Ba poaa 3JIeKTpUYECKUX
3apsoB

30 Ypok-uccnenoBanue "DieKTpusaius Te
WHAYKIUEN U MPU COTPUKOCHOBEHHUH "

31 B3anmopeiictBue 3apsokKeHHBIX TeJl. 3aKOH bu6moreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsokeHHOCTh

32 DJIEKT pnqecxoro moJs. I I/II)HLII/IH bubmnorexa HOK

P P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UINH FIEKTPUUECKUX MOJIeH
33 Hocutenu snexTpuueckux 3apsioB.
DnemeHTapHbIH 3apsan. CTpoeHne atoma

34 [IpoBOAHMKY U AUDIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpaHEHUs IEKTPUYECKOTO0 3apsija https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3agau Ha npUMEHEHUE CBOMCTB bu6mmoreka [JOK

QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUYECKUH TOK, YCIOBUS €r0

36 cymiecTBoBaHUs. VICTOYHUKH JIEKTPUIECKOTO bubnmorexa LIOK
Y : P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS BIEKTPUUECKOTO TOKA bubnmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JleiictBue
38 ANMEKTPUUECKOTO TOJIsl Ha IPOBOIHUKH U 1
JUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B METAJUIAX, KUIKOCTSIX bubnuoreka [IOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna Toxka. JlabopaTopHas pabora 05 bubnuotexa [JOK
"MU3mepeHue u peryampoBaHue CUJIbl Toka" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HampspkeHue. BonbTMerp.
42 Jla6o 1zleo Hast a6o§a "UsmepeHue u i 0.5 bubmiorexa HOK
patopHa p ,? ' https://m.edsoo.ru/ff0a9e14
PErylIupoBaHUE HAMIPSKEHUS
ConpoTuBiieHUE MPOBOJHUKA. Y IEIBHOE bubnuoreka [JOK
43 _
CONPOTHUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paborta "3aBUCHUMOCTh
44 AJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA 1 bubnuoreka [JOK
OT €ro JIJIMHBI, IJIOMIAIA MOIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus U Marepuaiia"
3aBUCHUMOCTh CHJIbI TOKA OT HAIPSKEHUS. bubnuoreka [JOK
45 :
3akoH OMa i ydyacTka uenu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "HccrnenoBanue
16 3aBUCHUMOCTH CHJIbI TOKa, HIYILETrO Yepes 1 bubnuoreka [JOK
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalpsKeHus Ha pe3ucrope”
47 [TocnenoBarensHOE U apaUIETBLHOE

COCAMHCHUA IMTPOBOIHUKOB



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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Jlaboparopnas padota "IIpoBepka npapuiia

48 CJI0KEHUS HANIPSHKEHUN MpH bubnuotexa [JOK
MOCJIEIOBATEIIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaboparopHnas padota "IIpoBepka npasuiia
49 TUIs CII?IJ'IBI I;oxa Ir)IpI/I HﬂpﬁJ‘IﬂGJ‘IBﬁOM P bubnmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB

50 Pemenue 3agau Ha npumeHenue 3akona Oma bubnuotexa [JOK
JUISL pa3JIMYHOTO COEAVHEHMS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH 2JIEKTPUUYECKOTO TOKA. bubnuotexa [JOK
3akoH J[xoyna-Jlenna https://m.edsoo.ru/ff0ab124

59 JlabopaTtopHas pabota "Onpenenenre padoThI bubnuorexa [JOK
Y MOIITHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enu 1 MoTpeOuTenu

. bubnuorexa [JOK
aNIeKTpUUecKoil s3Hepruu B ObITy. KopoTkoe

53 P P Y- 20P https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME

54 "DrekTpudecKue 3apsapl. 3apsDKCHHBIC TeIa U bubnuoreka [IOK
ux B3aumoenctsus. llocrosHubIi https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"

KonTponbnas pabora no teme
"DnexkTpuuecKue 3apsabl. 3apsyKEHHBIE Tena U bubnuoreka [JOK

55 . . _
ux B3aumoenctus. llocrosHubIi https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"

56 [TocTosiHHBIE MarHUTHI, KX B3aUMOJICHCTBUE

57 Ypok-uccnenosanue "M3yuenue nouen bubnuoreka [JOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruutHoe nosie. MarauTHoe 1noJie 3eMJiu U bubmuoreka [JOK
€ro 3Ha4YeHHeE JUIs )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmneIT Opcrena. MarautHoe nosie bubnuorexa [IOK
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QJICKTPUYCCKOT'0 TOKA MaramuTHoe€ 110JIe
KaTylmKHu ¢ TOKOM

https://m.edsoo.ru/ff0acld?

60

[IpuMeHeHne 3MeKTPOMArHUTOB B TEXHUKE.
JlabopaTtopHnas paborta "M3ydyeHue aecTBus
MAarHUTHOTO TI0JISI HA MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOIBUTATENH TOCTOSTHHOTO TOKA.
Hcnonp30BaHue SIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JIaGoparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTPOABUTATEINS "

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

62

Omnbitel @apazest. 3aKOH 3JEKTPOMArHUTHON
nHaykiuu. [Ipasuno Jlenna

63

OnekrporeHeparop. CrocoOsl MoTydeHUs
IEKTPUICCKOM SHEPTUU. DIEKTPOCTAHIINN Ha
BO300HOBIIIEMBIX HCTOYHHKAX SHEPTHH

64

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DNeKTpUYECKUEe U MarHUTHbIE ABJICHUA"

65

KonTtponbHas padoTa o teme
"DNEeKTpUUECKUE U MarHUTHHIC ABJICHUA"

bubmmoreka [IOK
https://m.edsoo.ru/ff0acbh14

66

PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme
"TennoBeie siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

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

68

PesepBHelit ypok. PaGoTta ¢ TekcTamu 1o teme
"MarHuTHbI€ siBIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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9 KUVIACC

KoJunuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka
n/n yp Beero Ko&nponbnme HpﬁaKaneCKne 0BpazoBATEIBHbIC
padoThI padoThbI pecype
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bu6moteka [IOK
MEXaHUYECKOTO JIBIKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOJIMHEHOE TBUKEHNE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeliHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO ABIKeHUA. ['paduk 1
CKOpOCTH
JlaGopaTtopHas pabota "OnpeneneHue
7 YCKOPEHHUS Teja NPU PaBHOYCKOPEHHOM 1 1 Et?[e)isJ'I/P/I%T:(;ﬁ)(])lglllfan db18
JNBIDKEHUH 110 HAKJIOHHOM INIOCKOCTH" — :
8 CBoOoHoe nagenue Ten. OneiThl [anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
9 [Tepuon u yactora oOpameHus. Jluneitnas u 1 BH6J_IHOTeKa LOK
YINIOBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LIeHTpOCTPEMUTENIBHOE YCKOPEHUE 1
11 [IepBsiit 3akoH HeroToHa. BekTop cuibl 1 Eubmiorexa TOK

https://m.edsoo.ru/ff0ae612



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 Bropoi1 3akoH Herotona. PaBHoelicTByromas bubnuorexa [IOK
chIIa https://m.edsoo.ru/ff0ae72a
. bubanorexa IHIOK
13 Tperuii 3akon Herotona. Cynepno3unus cui https://m.e dsoc])_.[ru /71036982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnuotexa [JOK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoc])_.I ru/ff0aeca?
16 Pemenue 3agau mo teme «Cuiia ympyroctu
JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
17 YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 Cina Tperis https://m.edsoé.I ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUs» BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "OnpeneneHue bubnuorexa [JOK
ko3 duimenTa TpeHUs CKOTBKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agay nmo reMme "3akoHnl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuia Tpenust” https://m.edsoo.ru/ff0afb8e
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUA. Y CKOPEHHE CBOOOTHOTO TaACHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBUTAlMOHHOTO IeHTpa (ConHevyHas
cucrema). ['amaktuxu"
24 Pemenue 3agau no reme "Cuna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckas ckopoctb. HeBecomocThb bubnunoreka [JOK
U NIEpErpy3KU https://m.edsoo.ru/ff0af33c
26 PaBHOBecHEe MaTepuanbHON TOUYKH. bubnuorexa [IOK

AbcomoTHO TBEpIOE Teso. PaBHOBecHe

https://m.edsoo.ru/ff0afe36



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
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TBEPJOTO TEJIA € 3aKPETUIEHHON OCBIO
BpalleHus

27 MowmeHT cuisl. LleHTp TsKECTH
28 Pemrenue 3agau o reme "MOMEHT CHITBL bubnuotexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 "M);xaHquCKoe I[BE)K@HI/I@ ]§3aHM0)1e17ICTBI/16 bubumorexa LIOK
- ' https://m.edsoo0.ru/ff0b0408
30 KonTpomnbHas pabora no teme "MexaHuueckoe bubnuoreka [IOK
nBrkenne. Bzanmonelicteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynec tena. UMnynbe cuibl. 3aKoH
31 COXpZHeHI/ISI I/IMHyJ'IBZa. Yupyroe u Heynpyroe bubmorexa LIOK
o https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBHE
30 Pemenue 3agau no teme "3akoH COXpaHEHUS bubnuoreka [IOK
umnyabca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koupepennus "PeakTuBHOE IBUKEHHUE B
NPUPOAE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh https://m. edsoo. ru/ff0b0as4
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas padora «Onpenenenue padoThl
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU
Teja 1Mo TOPU30HTATIBHON TTOBEPXHOCTH
37 Cs3b sHepruu u padoThl. [loTeHnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTHU B MEXaHUKE



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
https://m.edsoo.ru/ff0b0c32

JlaboparopHnas pabota «3yuenue 3akoHa bubnmoreka [JOK
40
COXpPAaHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
a1 KomnebaTenpbHOE IBHIKCHHE U €TI0 bu6mmoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatoiiue KojieOanus. BeiHyxieHHbIE bubnuotexa [JOK
kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtrueckuii 1 NpyKMHHBIM MASITHUKH
VYpok-uccieaoBaiie «3aBUCUMOCTD IIEPHUOIA
44 Kfne6aHH171 ();IT J)KECTKOCTH II WHEI U ﬁacciﬂ Bubmorexa LIOK
Pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHEPTrUN MIPH MEXAHUUIECKUX
KoJIeOaHUIX
Jlaboparopnas padora «Onpeaenenue
46 ‘{aCTOI")FBI Hpne Ifona KOJ‘ICG&IP)II/I);I v WHHOI'O bubumorexa LIOK
p Py# https://m.edsoo.ru/ff0blaec
MasTHUKA
Jlaboparopnas padora «IIpoBepka
47 HCSaBI:/ICHhEOCTHpHC HoJia Ifoneé)aﬂnﬁ rpysa bubunorexa LIOK
p py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCCHI TPy3a»
Mexanndeckue BoJIHEL. CBOHMCTBA
48 MeXaHn4eCKUX BOJH. [IpogoabHbIe 1 bubunorexa LIOK
- 1P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 Ypoxk-koHpepeHius "MexaHnuecKre BOJHbBI B
TBEpAOM Tene. CelicMuyecKue BOJIHBI"
50 3Byk. Pacmipoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKycTHUYECKUI pe30HaHC
53 Ypok-koHpepeHius "YabTpazByk U bubnmoreka [JOK



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

nH(Pa3BYK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

bu6mmoreka [{OK

o4 "3akoHbI coxpaHeHusl. MexaHuueckue
KoneGaHIsL HI;OHHH,, https://m.edsoo.ru/ff0b25f0
Kontponbhas padoTa o Teme "3akoHbI
55 coxpaHeHUs. MexaHn4ecKue KojaeOanus u
BOJIHBI"
56 DNEeKTPOMarHUTHOE TOoJIe. DIEKTPOMATrHUTHBIE bubnuoteka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoOICTBA HJIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "llkana
58 ANIEKTPOMArHUTHBIX BOJIH. Mcrionp30oBanme Eg?ﬁ%fg;gﬁ}:mbz fot
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3M" ps./im. '
Ypoxk-uccnenoBanue "N3yuyeHne CBOUCTB
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO BH6J_IHOTeKa HOK
MOGHITBHOTO TetedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1au Ha onpeeseHrne 4acToThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJleKTpoMarHuTHas npupoja ceera. CKopocThb bubnuoreka [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [Ipsamonnneitnoe
62 pacnpocTpanenue csera. 3arMmenus CojHa u BH6J_IHOTeKa HOK
TyHbr https://m.edsoo.ru/ff0b3658
3akoH oTpaxkeHHs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha I;IpI/IMeHeHHe 3a1<01§a OTpPaKEHUS Brbmorexa LJOK
cBeTa https://m.edsoo.ru/ff0b38c4
64 IIpenomienue cBera. 3aKOH MPEIOMIICHHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
65 IlonHOE BHYTpEHHEE OTPaXKEHHE CBETA. bubnuorexa [IOK

Hcnonp30BaHHE MOJTHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c



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

OTPAXKCHUS B ONITUICCKHUX CBCTOBOJAaX

JlabopaTtopHnast padora "HcciaenoBanue
3aBHCHUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO

66
Jy4a OT yIJla aJieHus Ha IpaHule "BO3IyX-
crexno""
VYpoxk-koupepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmorteka [IOK
JIuuzel. OnTHYecKast Cujia JIMH3BI
68 https://m.edsoo.ru/ff0b3f2c
. bu6moreka [IOK
[TocTpoenne n3o0paxeHu B TMH3AX
69 p p https://m.edsoo.ru/ff0b444a
JlabopartopHas padota "OmnpeneneHue
70 (bOKyEHorg paCETOSIHI/ISI u Ol;)TTPILIeCKOfI CUJTBI bubmorexa LJOK
< " https://m.edsoo.ru/ff0b4206
coOMparoIe JTNH3bI
71 VYpoxk-koHpepennus "OnTuueckue JUMH30BbIC bubnuoreka [JOK
npudops!" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontrueckas cucrema. 3peHue bubmorexa LIOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jledexto 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B crieKTp. ONbITHI
74 Herorona. CnosxeHue CriexT aJ'IBHBII)X LIBETOB Enbmorexa IIOK
) p ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBeta
JlaboparopHas paboTa "OnbIThI IO
Pa3IoKEHUIO OEJIOT0 CBETA B CIEKTP U bubnuoreka [JOK
75 _
BOCHPUATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUH Yepe3 I[BETOBbIE (UIBTPHI"
76 Ypoxk-npakTtukyM "BoHOBBIE CBOWCTBA CBETA:!

aucriepcusi, MHTeppepeHuns u nudppaxuus”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0c0e2a

77 OmnbiThl Pesepdopaa u muianerapuast Moienb bubnuorexa [IOK
aToma https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Moaens atoma bopa

79 Henyckanue v norionieHue CBeTa arOMOM. bubnuorexa [JOK
KBanTel. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypoxk-nipaktukym "HabimroieHne ciekTpoB bubnuotexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIBI bubmnorexa HOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenue atomHoro siapa. Hykionnas Mmojiens bubmorexa LIOK

) https://m.edsoo.ru/ff0c18ac

83 PagnoakTiBHBIE peBparnieHus. M30Tomsr bubmrorexa IJOK

] https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau o teme: "PagnoakTuBHBIC bubnuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monmypacnana
Ypok-koudepennus "PamnoakTuBHbIC bubnuoreka [JOK

86 " :

W3JIyYEHHUS B PUPOJE, METUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHbie peakuyu. 3aKOHbI COXPaHEHUS bubnuoreka [JOK

87 :
3apsJ0BOTO U MacCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 OHeprusi CBA3U aTOMHBIX siiep. CBs3b Macchl U bubmuorexa [JOK
SHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "Snepueie peakuuun'

9 Peaknuu cunTe3a u nenenus aaep. Mcrounnku bu6mmoreka [JOK
sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleficTBUS palMOAKTUBHBIX U3Ty4E€HUN Ha
JKUBBIE OPraHU3MBbI"

92 ITonroToBka K KOHTPOJLHON paboTe MO TeMe bubnuorexa [IOK



https://m.edsoo.ru/ff0c12a8
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

"DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMAarHUTHEIE BOJHBL. KBaHTOBBIC
siBJIeHHS "

https://m.edsoo.ru/ff0c223e

KoHnTposabHas pabora no teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93 1
DNEeKTPOMAarHUTHBIE BOJHBL. KBaHTOBBIC
siBJIeHHS "

94 [ToBTOpenue, o6o61eHue. JlaboparopHsie 1 1 bubnuotexa [JOK
paboTsl 1o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
IloBTOpeHue, 0600mIcHNE. Pemenne

95 pacquII){Hx " Ka‘—IeCI;IBeHHBIX 3a/1a4 1o TeMe 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2572

TeroBbIe MPOLECCHI
IT 0600 .P
OoBTOpeHHUe, 00600meHne. Pemenne BuGmorexa LIOK

96 pacyeTHBIX M KaYECTBEHHBIX 3a/1a4 110 TeMe 1

" “n https://m.edsoo.ru/ff0c2a2?2
KIIJI TenmoBbIX ABUTATEICH
[ToBTOpenue, o6oomenue. Pemenne

97 pacyYeTHBIX M KaYECTBEHHBIX 337124 110 TEME 1 BH6J_IHOTeKa LOK

" " https://m.edsoo.ru/ff0c2b30
KII] snexTpoycTaHOBOK

98 [ToBTOpenue, 0606meHue. JlaboparopHbie 1 1 bubnuorexa [JOK
paboTsl 1o Kypcy "CBeToBbie sABIECHUS" https://m.edsoo.ru/ff0c2c52

99 IToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
1o TeMme "3aKOoHbI COXpaHEHUs B MEXaHUKeE" https://m.edsoo.ru/ff0c2d6a

100 IToBTOpeHue, 0600meHne. Pabota ¢ Tekctamu 1 bubnuoreka [JOK
o Teme "Konebanus u BoHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuoreka [JOK
o teme "CBeToBble siBJICHUSA" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
no teme "KBaHTOBas U saepHast Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Gusuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTBIO «M31aTeNBCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o0iiectBo «M31aTenbcTBO
«IIpocBemenue»

» dusuka, 9 knacc/ Ieppiukun A.B., ['ytauk E.M., O6mectso ¢

OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEpHOE 00IIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

7 KIIACC

1.PaGouas nporpamma.

2. IlporpamMbl 0OCHOBHOTO 00111eTO 00pa3oBanus. dusuka. 7 — 9 kiaccel
(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YIYCOHHKOM:

4. Tlepeimkua A.B. @usnka. 7 kimacce. YueOHUK 17151 0011e00pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BONIPOCOB U 33724 10 pusuke. 7-9 k. — M.:



IIpocsemenne, 2010. —192c¢.

8 KIIACC

1. Pabouas nporpamma. @uznka. 7 — 9xnaccol: yueOHO-METOJUUECKOTO
noco6bus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. IIporpamMbl OCHOBHOTO 00111er0 00pazoBaHusi. dusuka. 7 — 9 kiaccol
(aBTopsi:A.B.ITepeimikun, H.B. ®unonosuy, E.M. I'yTHuK).

3. PaGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHHU C

BBIOpPAHHBIM YUEOHUKOM:

4. Iepoimkua A.B. ®usuka. 7 knacc. YueOHHK 1151 00111€00pa30BaTeIbHBIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.U. COopHuK BompocoB u 3a7a4 1o ¢pusuke. 7-9 ki, — M.:
ITpoceemienue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIbHbBIE U
KOHTpOJIBHBIC paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTpoisHBIE
3aganus. —CapatoB:Jluneit, 2014.

8. «KonTponpHO-u3MepuTenbubie MaTepuanbl. Gusuka. 7 xkinacc/Coct. H.I.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8kii 2017 M. Ipoda

11.H.B. ®unonoBuu Metonuueckoe nocodbue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHble U KOHTPOJIbHBIE pabOThI-8
kiace 2017 M. dpoda

13.B.B. IllaxmatoBa ,0O.P. llledep JAnarnoctuueckue padotsl -8 kiacc 2016
M. [dpoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopuuk Bonpocos u 3agau

2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. ®usnka. 7 — 9xiaccel: yaeOHO-METOIUUECKOTO
nocobust /coct. TuxonoBaE.H. — 2-¢ uza.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. IIporpamMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouast mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YIYCOHHKOM:

4. Tlepeimkua A.B. @usnka. 7 kinacc. YueOHUK 17151 0011e00pa3oBaTeIbHBIX

yupexaenuit . M.:JIpoda. 2011



5. Jlykamuk B.1. CoopHUK BONIPOCOB M 3a7a4 1o ¢pusuke. 7-9 xki. — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTopusie pabotbl. KoHTpoibHBIE
3aganus. —Caparos:JIuueii, 2014.

8. «KonTponbHO-u3MepuTeabubie Matepuaibl. dusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeoHo-MmeToandeckoe nocoodue/ A.E.

Mapon.- M.: JIpoda, 2011.- 123c.:

KoHTposnbHBIE 1 caMOCTOSITENbHBIE pabOThI IO PHU3HKe. 9 KIacc: K y4eOHUKY
A.B. [leppimkuna, E.M. I'ytHuk «®uszuka 9 kinace» / O.M. I'pomueBa. — M.
H3narenpcTBO «OK3aMeH», 2014.

Tectel mo pusuke. 9 knacc: k yueonuky A.B. Ileprimkuna, E.M. I'yrHuk
«Dusnka

9 kmacc» / O.W. I'pomuieBa. — M.: M3natenscTtBo «Ok3ameny, 2010.

dusmka. 9 xinace. TeMarndeckue TeCTOBBIE 3adaHus JJIs1 moATOoTOBKH K [ IA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SIpocinasias: OO0

«Akanemus pa3Butusa», 2014.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

7 KIIACC

. bubnuotexa — Bc€ no npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnekuust HUppoBbIX 00pa30oBaTEIbHBIX pecypcoB. — Pexxum

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

4. VIHTepecHbIe MaTepraiIbl K ypokaM (DU3UKH 110 TeMaM; TECThI 110 TEMaM;
HarsAHbIC TIOCOOUs K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru
5. Hudpossie 06pa3oBaTenbHbIe pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DIIEKTPOHHBIC YUeOHUKH 10 pusnke. — Pexxum nocrtyma:
http://www.fizika.ru

8 KJIIACC

1. bubnuoteka — Bc€ mo mpeamety «Duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pesxkxum nocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus uugpoBbiX 00pa3oBaTelibHbIX pecypcoB. — Pexxum



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

4. lntepecHble MaTepuaibl K ypokaM (GU3UKH [0 TEMaM; TECTHI [0 TEMaM;

HarJsIIHBIC TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarenbHbIC pecypchl. — Pexxum gocryma:

http://www.openclass.ru

6. DneKkTpoHHbIe YUeOHUKH 10 (u3nKe. — Pexxum npocrtymna:

http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum focryma: http://fizika-class.narod.ru

2. Enunas komiekuus HudpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexum

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



3. UHTepecHble MaTepralibl K ypoKaM (PU3HKHU IO TEMaM; TECTHI IO TEMaM;

HarJsIIHBIC TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludposbie oOpa3zoBaTeiabHbIe pecypchbl. — Pexxum ocTymna:

http://www.openclass.ru

5. DnekTpoHHbIe YUeOHUKH 10 (u3nKe. — Pexxum mpocrtymna:

http://www.fizika.ru

6./{ucranmmonnas mkosna Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.

CereBoe oOpa3oBaTenibHOE coobecTBo. http://www.openclass.ru/node/109715

7. Enunas xoyuteKius nugpoBeIX 00pa30BaTEIIbHBIX PECYPCOB.

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

8. denepanbHBIA IEHTP HHHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.

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

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



10. I'azeTa «1 ceHTS0ps» MaTepUalsl Mo (HUIUKE.

http://archive.1september.ru/fiz

11. Auumarnuu pusnueckux o0nekToB. http://physics.nad.ru/

12. ’Kupas pusuka: oOyuaromast mporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






