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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTENIbHOM MpOrpamMMbl, IPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYarOIMXCS U OPraHU3alMI0 H3y4eHUs
(u3MKK Ha JAEATEeIbHOCTHON OCHOBE. B mporpamme mno (pusuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusanuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00YUEeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB HA YPOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMMma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTeNbHOCTD
U3y4EHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COAECp>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yUYarOLINXCS.

ITporpamMMa no ¢usuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIUIH YUYUTEIIO B CO3/IaHUU pabouell mporpaMMebl 10 y4eOHOMY MPEIMETY.

®duszuka ABISIETCA  CHCTEMOOOPA3ylOIIMM JJIsi  €CTeCTBEHHO-HAayUYHBIX
y4€OHBIX IIPEIMETOB, IIOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
W SBJIICHWM, M3ydYaeMbIX XUMHUEH, Ouosioruei, actpoHomued u GU3HYECKON
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHO-HAy4YHYK KapTHHY MHUDA,
npenocTaBisieT HauOosiee sCHble OOpa3lbl MPUMEHEHHUS HAyYyHOTO METOo]a
MO3HAaHMS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 IIaBHBIX 3a7ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0pa3oBaHMsl COCTOUT B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Yarounuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIIEYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSACHATD SIBJICHUS;

OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
UHTEPIPETUPOBATh JIaHHbIE M HCIIOJNb30BATh HAy4YHbIE JIOKa3aTeabCTBA IS
IOJTyYEHUs BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
onpezneneHsl B KoHuenuuu mnpenogaBaHusi ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranmszanusx Poccuiickoii ®@exepanuu, peamTu3yrOIIMX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIEHHOW peIICHHEM



Komnernn Munucrepersa npocsemienust Poccutickoir @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).

Hean usyyenus pusuku:
npUOOpETEHNE HMHTEpeca W CTPEeMJICHUS OOyYaroluXcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHus U (OPMUPOBAHME
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS Kak pe3yJibTaTa H3y4YeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIAAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHpoBaHUE MPEACTABICHUH O pOdU (PU3MKK JIg  Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;
pa3BUTHE TPEACTABICHUNH O BO3MOXKHBIX cepax Oymymied mpodeccHoHambHOM
NEeSATEIbHOCTH, CBSA3aHHOU C (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy O00y4eHHUIO B
3TOM HaNpaBJICHUU.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEUNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:
npuoOpeTeHne 3HaHWM O AMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpEeTEeHUE YMEHHM ONUChIBaTh U OOBSICHATH (DU3MYECKUE SIBJICHUSA C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEIICHHs MPOCTEHIINX PAacYETHBIX 3a/lad C HCIOJIb30BAHHUEM
bu3HYEeCKUX MOJIENEeH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHM HaO0JI0aTh TPUPOJHBIEC SBIECHUS U BBINOIHATH OIbITHI,
JabopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIOIb30BAHUEM
WU3MEPUTETHHBIX TPUOOPOB;

OoCcBOeHHE MPUEMOB paboThl ¢ UH(POopMaren GU3NUECKOTO COACPIKAHMS, BKIIIOUYAs
UH(OPMAIIMI0O O COBPEMEHHBIX IOCTHXKEHUSIX (DU3HMKH, aHaIU3 M KPUTUYECKOE
OlleHUBaHuE UH(pOpMaIuy;

3HAKOMCTBO CO cdepamu MpodeCcCUOHANBHONW MESITEIIbHOCTH, CBSI3aHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHKECHHUSX
buznyecKoil HayKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
o0pazoBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJelO).

[Ipennaraemeiii B mporpamMMe no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEINb JieJIaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
0o0ydJaronmxcsi, CUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMplx B pamMKax
OCHOBHOTI'O roCy1apCTBEHHOTO JK3aMeHa o ¢busuke.



COJAEPXKXAHME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o mnpupoxe. fABneHus npuponabl. DU3UYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ TO3HAHMs: HAOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO0 MPOBEPKE THIOTE3, OOBSICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3NUeCcKUX SBJICHHUH C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHunueckue, TeIIOBbIE, JIIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUSL.
duznueckre NPUOOPHI M TPOIEaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM U
UG poBBIM MTPUOOPOM.

Jlabopamopnsie padomul u onvimel.

OnpeneneHue UEHbI IeJICHUs MIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne paccTOSHUMN.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenue pa3MepPOB MajbIX TEJ.

N3mepeHne temmnepaTypbl NMPU MOMOIIU KHIKOCTHOTO TEPMOMETPA M AaT4YUKA
TeMHepaTyphbl.

[IpoBenenne nccaeaoBaHus MO MPOBEPKE TMIOTE3bL: JAIBHOCTh MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaunmoneicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU U TBEPABIX
(kpuctammyeckux) Tell. B3anMocBs3b MEXK]y CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbhIX COCTOSHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Habmronenue OpoyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysun.



HabGmonenue sBrneHuil, OOBSACHSIIOUMXCA TNPUTHKEHUEM WM OTTAIKUBAHUEM
YacTHL| BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (oTorpaduit).
OneIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpellHsAsi CKOPOCTh NPU HEPABHOMEPHOM IBHWKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHHUS.

SBneHue uHepUMH. 3aKOH WHEpUWU. B3ammojnelcTBHe Ten Kak NpHYMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTu. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpauyuu.

Halntonenne MexaHM4ecKoro ABMKEHUS Tela.

H3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKEHMUS.
HabGnronenue siBjeHUST HHEPLIUH.

HabGnrogenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEIL.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM IPSIMOA.

Jlabopamopnsie padomul u onvimel.

OmnpeneneHrne CKOPOCTA PAaBHOMEPHOIO JIBMKEHUs (IIapuKa B JKUJIKOCTU, MOJEIU
3IIEKTPUYECKOTO aBTOMOOMIISI U TaK Jaliee).

Omnpenenenue cpeaHen CKOPOCTH CKOJIBKEHUS OpyCKa WM MIapyKa MO HaKJIOHHON
IJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTshkeHus (Iedopmanuu) npy>KUHbI
OT IIPUIIOKEHHOW CUJIBI.

OneITHI, AEMOHCTPUPYIOIIME 32aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHUS OT BeEca TeJa
Y XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTENH U ra3oB.

HaBnenue. CriocoObl yMEHBIICHUSI U YBEIUYECHUS J1aBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJICHHUA raza OT oOb&ma, TemmepaTyphl. [lepemaua maBnenus



TBEPABIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS J>KHIKOCTH OT TIyOwWHBI. [ mapocraTnyeckuid
napagokc. Coobmraronuecs: cocyanl. [ mapaBInyeckne MeXaHu3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBiieHHe. [IpudyuHBI CyIIEeCTBOBaHUS
Bo3aylHON o0oiouku 3emud. OnbiT Toppudennmu. M3mepeHue atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[TpuGops! 17151 U3MEPEHHU aTMOC(PEPHOTO 1aBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH JAAaBJEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCyIbl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO TABICHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUIIBI OT O00BEMa MOTPYKEHHOW YacTH Tena U
IUVIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUsl TeJ: IUJIaBaHWE WJIM TOTPYKEHUE Te€l B 3aBUCUMOCTH OT
COOTHOIIICHMS IIJIOTHOCTEH TeJia U KUJAKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT oObEéMa MOrpY>KEHHOW B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHue BBHITAIKMBAIOMIEH CHUJIIbI, JCHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAOLICH CHJIBI, JIEUCTBYIOLIECH HA TEIO B
JKUJIKOCTH, OT MAacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAIKWBAIOIIEH CHUJIbI, ICHCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKHMJIKOCTh YacTH Tejla U OT
IUIOTHOCTH JKUJIKOCTH.

KonctpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U OIPEICIICHUE €€
rpy30M0ABEEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmio
paBHOBecusi pbluara. IIpuMeHeHue TmpaBuia paBHOBECHS pblyara K OJIOKY.
«3omoroe mpaBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTtsie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalleHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHHUS NpPU PABHOMEPHOM JBUKEHHHM Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.
HccnenoBanue ycioBHUl paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHMS] MEXaHUYECKOW DHEPTUN.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO--KUHETUYECKOW TEOPUH CTPOECHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKECHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CMmaunBaHu€e U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHue U CKaThe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKEHUS
gactull. BuyTtpenHsiss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEpIruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYCHHE.

KomnyecTBo TemnoTel. YenabHas TEINIOEMKOCTH BEIIECTBA. TemIooOMEH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerjoBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcarus. Mcmapenwe. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHIICHHS OT aTMOC(EepHOro
JIaBJICHUSL.

BrnaxHocTh BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Mpunuuner pabotel TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOLIEN CPEIBL.

3aKOH COXPAHEHUS ¥ TIPEBPAICHUS YHEPTUU B TEIIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.
Hab6monenue nuddysun.
HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.



HaOmronenue TermnoBoro pacuimpeHus Ted.
V3meHeHnne maBieHWs ra3a MpuU HW3MEHEHWHM OO0OBEMAa W HArPEBaHUM WIIA
OXJIQXKJICHUH.
[IpaBuiia u3MepeHUs TEMITEPATYPBI.
Bune! remionepenaumn.
OxJaxieHue Ipu COBEPIIICHUHN PadOTHI.
HarpeBanue npu coBepiiieHUN paOOThl BHEIITHUMHU CHJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOmronenue xuneuus.
Hab6nrogenue nocTossHCTBA TeMITEpaTyphl MU TMJIaBJICHUU.
Mopenu TeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITEl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TelL.
Omnpenenenue gaBiIeHUS BO3ayXa B 0a/UIOHE IIMPUIIA.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka TrUIMOTE3bl JTUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOWKA J>KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGnrogenue n3MeHeHus BHYTpEHHEH SHEPTUM Tella B pe3ysibTaTe TeIuionepeaadu
U paOOThI BHEIIIHUX CHJI.
HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOM M ropsuein
BO/IBL.
Omnpenenenre KOJWYECTBA TEIJIOTHI, MOJYYCHHOTO BOJOW MPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHAPOM.
Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanne mpouecca UCIapeHUsL.
OrnpeneneHne OTHOCUTEILHOM BIIAXKHOCTH BO3AYXa.
OnpeneneHue yAenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

Pazngen 7. DjekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpHUYECKUX 3apsioB. BzaumopeiicTBue
3apspDKeHHbIX  Ted. 3akoH KynoHa (3aBHCMMOCTh CWIIBI  B3aWMOJICMCTBUSA
3apsHKEHHBIX TEJl OT BEJTMYUHBI 3aPsAJIOB U PACCTOSIHUS MEXKY TE€JIaMH ).

Onekrpuueckoe noJie. Hanpsoxk€HHOCTh 3iekTpuueckoro mnoiis. IIpuHnmn
CYMEPIO3ULINH STEKTPUUYECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAIEKTPUKH. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOr0 3apsija.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIICHUE BellecTBA. 3akoH Oma
Uit ydactka nenu. [locimenoBaTenbHOE M MAapajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LEeTH U MOTPEeOUTeNn dIEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTtosiHHBIE ~ MarHUTHL.  B3anMoOAECTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOe 1oJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie 3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBME MAarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JIIEKTPOJBUraTeiac B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.

DneKTporeHeparop. CriocoObl  TOJNIy4eHHUS ~ DJCKTPUUYECKON  SHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUM.
Jlemoncmpayuu.

DJIeKTpU3a1us Tell.

JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAs UHAYKIIUSL.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsJI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
McTOYHUKH TTIOCTOSIHHOTO TOKA.

JlencTBUs SNEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIl1 pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrar u Mara3suH COnpoOTHUBIICHUM.

BzaumojeiicTBre MMOCTOSSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.



MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
OmneiT Opcrena.
MarHutHoe noje Toka. DJIeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
OneiTel @apasnes.
3aBUCHUMOCTh  HAIlPaBJICHUS  MHAYKLIMOHHOTO TOKAa OT  YCIOBUH  €ro
BO3HUKHOBEHUS.
DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnbITHl IO HAOTIOEHUIO STIEKTPU3AIMH TEJT MHAYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanre neMCTBUS SJIEKTPUYECKOTO MOJIS Ha MPOBOJHUKHU U JTUIJIEKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbI TOKA.
N3mepenure u peryJIupoBaHUe HANIPSKEHUS.
HccnenoBanne 3aBUCHMMOCTH  CHJIBI  TOKA, MAYLIErO0 4Yepe3 Pe3ucTop, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYECKOTO CONPOTHUBIIECHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IM OMEPEYHOTO CEUEHUS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIIbHOM COEIMHEHUU
JBYX PE3UCTOPOB.
[IpoBepka npaBuia i CUIbI TOKA MPU MAPAIIIETBHOM COEAMHEHNUN PE3UCTOPOB.
Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHre MOIHOCTU AIEKTPHUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBaHve 3aBUCMMOCTH CHJIBI  TOKA, MAYLIETO Yepe3 JIAMIOYKY, OT
HAPSDKEHUS HA HEW.
Onpenenenue KII/] nHarpeBares.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB TMPU HMX OOBEAMHEHUH U
pa3ieyIeHU .
HccnenoBanne NEMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl B3aUMOJAECHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.
N3yueHue neicTBUSI MArHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOJBUTATENS.
N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.
OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM MHAYKIMU: UCCIEA0BAHUE
W3MEHEHUI 3HaYEHUsI U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pasznen 8. MexaHuyeckue siBJ1eHUs.

Mexanudeckoe aBmwxkeHue. MarepuanpHag Touyka. Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBukeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mNpsMOJIMHENHHOE aABMKeHue. CBoOOIHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMXKEHUE O OKpYyXHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIBKEHUs, CHAJIa
TPEHUs IOKOsI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. UMmyabe cuiibl. 3aKOH COXpPaHEHUs
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsSKeCTH, YHpPYrocTH,
TpeHust. CBs3b dHEpruu U padbotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHManbHas sHeprus ckaTtou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUN.

Jlemoncmpayuu.

Ha0nronenue MexaHM4ecKoro IBM>KEHHMSI TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE MyTEl U TPAEKTOPUI ABUKEHUS OAHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

H3Mmepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue aBmKeHUS Tela 1o OKPYKHOCTH.

HaOnronenue MeXaHMYECKHX SIBJICHHMM, NPOUCXOIAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [BH)KEHHH OTHOCHUTEIIBHO
KabuHeTa QUBUKH.

3aBUCUMOCTb YCKOPEHHsI TeJla OT MACCHI TeJIa U JEHCTBYIOLIEN HA HETO CUJIBI.
Ha0nronenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBUY TEIL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JIBHKECHUH.



[Iepenauya ummyJibca Mpyu B3aUMOJICCTBUU TEJL.

[IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbCca IPHU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

Hab6nronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM I1aICHUMU.

CoxpaHeHHEe MEXaHMYECKOM HSHEprud IMpu JABMKEHUM Tela NOoJA JeHCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onvimel.

KoHcTpynpoBaHue TpakTa Jjisl pa3roHa U JaJdbHEWIIEr0 PaBHOMEPHOTO JIBUKEHUS
IapuKa Win TEIEKKH.

Omnpenenenre CpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa WK JABMKCHUS IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEeHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHHUM MO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka ruIMOTE3bl: €ClIM NPU PaBHOYCKOPEHHOM JBW)XEHHHM 0€3 HayalbHOU
CKOPOCTM MYTH OTHOCATCA KAaK psAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHUSI OT CHJIbI HOPMAaJIbHOIO
JABJICHHUS.

Onpenenenue ko3 PuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHHH Tejla II0
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MpU MOABEME Ipy3a C MCHOJIb30BAaHUEM
HEMOJABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTYya. MaTeMaTU4eCKUd U TIPYKUHHBIA MassTHUKU. [IpeBpainenue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BreiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpomonbHbiE W
NONEpEYHble BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHn4ecKre BOJIHbBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka W BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.



Hemoncmpayuu.

Habmonenue xonebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

OmnpeneneHre 4acTOThl U Mepruoa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHUKA.
OmnpeneneHre 4acToThl U Mepruoa KoJieOaHUN MPYKUHHOTO MasITHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUO/Ia KOJeOaHU MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJia KOJEOAHUWA NPYKUHHOTO MASITHHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TEepHOa KoJeOaHul rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IMEpHOJa KOJIeOaHH MpYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

CBOICTBa AJIEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

N3ydeHne cBONCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHeinHoe
pacnpoctpanenue cera. 3atMenust ConHua u JIynel. Otpaxkenne cera. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHee
OTpaKEHUE CBeTa. VICMONIp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.



Jluaza. Xom mywerr B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpPOCKOIIa M Teneckona. ['J1la3 kak onTuyeckas cuctema. bim3opykocTe U
JAJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xona mydeil B coOuparoliiei InH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHui ¢ TOMOUIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
Mopens rinasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tonmyyenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXXEHUSI CBETOBOTO JIyda OT yrja NaJeHusl.
N3ydeHne xapakTepuUCTUK H300paKeHUs MpeIMeTa B IIIOCKOM 3epKalie.
HccenenoBanre 3aBUCUMOCTH yTJila MPEJOMIIEHUS CBETOBOIO Jiy4ya OT yTIJla MaJcHus
Ha FPaHULE «BO3YX—CTEKIIO».

[TonyueHnne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHHSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl IO BOCOPUSITHIO 1IBETA MPEIAMETOB MPU MX HAOIIOJEHUU Yepe3 1BETOBbIE
(UIBTPHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

OmnbiTel Pezepdpopaa u mimanerapHas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornioueHue cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HykionHas wmopens artomHoro szapa. HW3zortonsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
OHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPaaWOAKTUBHBIX M3IIYYCHUW Ha KUBBIC
OpTaHU3MBI.



Hemoncmpayuu.
CrexTpbl U3Ty4CeHHUsI U TTOTJIONICHHUSI.
CrexTpbl pa3IMdHbBIX TA30B.
CnekTp Bogopo/a.
HaGmronenue tpekoB B kaMmepe Busbcona.
PaboTta cuéTunka HOHU3UPYIOMUX U3TyUEHUN.
Peructparus uznmydeHust mpupoIHBIX MHHEPAJIOB M MIPOTYKTOB.

Jlabopamopnsie padomul u onvimel.

HabnrogeHue CruionIHbIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanue TPEKOB: U3MEPEHHE SHEPIHMHM YACTHUIBI 110 TOPMO3HOMY IMYTH (I10
dotorpadusm).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN MOAYJIb TPEAHA3HAYEH JI CUCTEMATU3alluU
U 0000mImeHWS TPEIMETHOTO  COJEPKaHWsIT W OMbITa  JCSATEIHHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca DU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIUX ITOT YYCOHBIN MpeIMET.

[Tpu M3ydeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHas T'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEAOBaHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbLHBIC.

[IpuHIMNIMATBEHO AECATEIBHOCTHBIA XapaKTep JaHHOTO pasliesa peain3yercs
32 CY€T TOro, 4YTo OOYy4YarolIMecs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TOBCEAHEBHOM KU3HU;

WCITOJIH30BATh HAYYHBIE METOJIBI HCCIICOBAHUS (PU3HMUECKUX SBICHUH, B TOM
YHUCIIe 711 IPOBEPKU TMIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUYECKOTO UCTIOIB30BAHMS PA3ITMYHBIX UICTOUHHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTH>KEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare u3yuenust GpU3NKMA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOyuatonierocs OyayT c(popMUpOBaHBI CIEAYIONIUNE JTUYHOCTHBIE PE3yJIbTaThl B
YacTHu:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:
— TPOSIBJICHHE HHTEpEca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHEO POCCHMCKOMN
(bu3nYeCcKoO HAYKH;
— [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJI€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM JOCTUXKEHUN
bus3uKwy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSATHE O3CTETUYECKUX KadyecTB (U3MYECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMS:
— OCO3HaHHE LEHHOCTH (PU3MUECKON HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISAIOMIEN KYJIbTYPHI;
— pa3BUTUE HAy4yHOW J10003HATEIBLHOCTH, HWHTEpeca K UCCIEeI0BATENbCKON
NEATENIbHOCTH;
5) popmupoBaHuA KyJIbTYPbI 310POBbSl 1 IMOLHOHAJIBHOIO 0JIATONIOTYYMS S
— OCO3HAaHME IEHHOCTHM Oe3omacHoro o0pa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI 0O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha J0OpOorax, C OJJEKTPUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JOMAIIIHUX yCIIOBHUSIX;
— c(popMUpOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOT0 € IpaBa y APyroro 4ejoBeKa;
6) TpPy10BOI0 BOCIIMTAHMSI:
— AKTMBHOE YYacTHE€ B pEHICHUM MpaKTUYeCKHX 3a1ady (B paMKax CEMbH,
00pa3oBaresNbHOM OpraHu3aldu, TOpoJia, Kpasi) TEXHOJIOTMYECKON U COIMaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;
— UHTEpEC K MPAKTUUECKOMY M3YUSHHIO PO ECcCHil, CBI3aHHBIX ¢ (DU3UKOIL;



7) 3K0JIOTHYECKOT0 BOCIIUTAHUA:

— OpUEHTAlIMSI Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JIJISl pellieHus 3a/1a4 B 00J1acTu
OKpY>Karollel cpeapl, IUIAHUPOBAHUS MOCTYNKOB M OIEHKHM HX BO3MOXHBIX
MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI;

— OCO3HaHHE TN00aJBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM U MmyTed HX
pelIeHus;

8) amanranMu K HM3MEHSIOMUMCH YCJIOBHAM COUMAJIBbHON M MPUPOIHOM
cpeabl:

— MOTPEOHOCTh BO B3aMMOJIEUCTBUU MPHU BBHIMOJHEHUU MCCIEIOBAHUNA U MPOEKTOB
(bU3UYEeCKOI HAMPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHX;

— TOBBIIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Y€pe3  IMPAKTUYECKYIO
JESITENbHOCTD;

— NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4ucje (OPMYIHpPOBATH
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

— oco3HaHHE€ NEePUITMTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEW B 00JIacTH
buzukwy;

— IUIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

— CTPEMJICHHE aHAM3UPOBATHh U BBISBIATH B3aWMOCBSI3U MPHUPOBI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3MUECKUX 3HAHUM;

— OLEHKa CBOMX [JEWCTBUM C YYETOM BIIMSHUS HAa OKPYKAOUIYK Cpexny,
BO3MOYHBIX IJI00AbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS NpOrpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIC  Yy4eOHbIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YIeOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeiicTBUA:
BBISIBJISITH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SIBIICHUM);
yCTaHABIMBATh CYIIECTBEHHBI TIPU3HAK KJIacCU(UKAIIMU, OCHOBAHHS IS
0000111eHUS 1 CPaBHEHUS;
BBISIBIIAITH  3aKOHOMEPHOCTH W TIPOTUBOPEYHMsT B pacCMaTpuBaeMbIX (haKTax,
JAHHBIX ¥ HAOJIOJIEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;



BBISIBIISITh PUIUHHO--CJICJICTBEHHBIC CBSI3M MPU U3YUEHUU (PU3UIECKUX SBICHUN U
MPOIIECCOB, JeNIaTh BHIBOJABI C HCIOIH30BAHUEM JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJFOUCHH, BBIIBUTATh TUIIOTE3hI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;
CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus ydeOHoW (Qu3nueckoil 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUsS, BHIOOp Hamboyiee MOIXOISIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe1bCKUe 1eMCTBUA:
UCTIOJIb30BaTh BOMPOCH! KaK UCCIIENOBATEIbCKIII HHCTPYMEHT TIO3HAHWS,
IPOBOAWTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
bu3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHMBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIUIO, MOTYYEHHYIO B
X0 UCCIICTOBAHMSI WJTA YKCIIEPUMEHTA;
CaMOCTOSITENIbHO  (POPMYIHpPOBaTh OOOOIIEHUS] W BBIBOJABI 10 pe3yjibTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,
IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3NYECKUX IPOILIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJOKECHUS 00 WX pa3BUTUM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:
NPUMEHSTh Pa3IUYHbIE METOJbI, MHCTPYMEHTBI U 3alpOChl MIPH TMOUCKE U OTOOpE
uHbOpMallMl WIM JaHHBIX C YYETOM MpeNsioKeHHOW ydeOHOM Qu3nueckon
3a]a4H;
aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO POpMY TpeCTaBICHUS HHPOPMAITUU U
WJUTIOCTPUPOBATH peIlaeMbIe 3a]1a4l HECJIOKHBIMU CXEMaMHU, TUarpaMMaMu, HHOU
rpauKoi M MX KOMOWHAITUSMH.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YueOHbIe TeiiCTBUS:
B Xoje oOcyxJeHus: yaeOHOTO MaTepHuana, pe3yibTaToB JIaOOpaTOPHBIX paboT U
MIPOCKTOB 3a7[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TE€Mbl M BBICKA3hIBATH
UJIcH, HAICJICHHBIC HAa DPEIICHHE 3aJaud W TOJAJEpKaHUE OJIarokenaTeabHOCTH
OOIIIEHHS;
COTIOCTABJISITh CBOM CYXACHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB TUANIOTa,
0oOHapyXUBaTh Pa3ININe U CXOJCTBO MO3UIIUH;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABISTh PE3yJAbTAThl  BBIMOTHEHHOTO (PU3WYECKOTO OTBITA
(9KCIIepUMEeHTa, UCCIICA0BaHUS, IPOEKTA);
NOHMMAaTh ¥ WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW ¥ WHIUBUAYaIbHOU
paboThI MPHU pelIeHNH KOHKPETHON (DU3NUECKON MpoOIeMBblI;



NPUHUMATH [IETTH COBMECTHOW JESTeTHbHOCTH, OPTraHM30BBIBATh JCUCTBUS MO €€
JIOCTIDKEHUIO:  paclpeeNisiTh pOJM, OOCYKIaTh MPOIECCHl H  PE3YJbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOT'O PE3yJbTaTa M0 CBOEMY
HAIpaBJICHUIO U KOOPIUHHUPYS CBOM JIEHCTBUS C APYTHMMH WiICHAMH KOMAaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKJIAaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:
BBISIBIIATH TIPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYaIUAX, TPEOYIOMUX s
penieHust GU3NYECKUX 3HAaHUM;
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHuH (MHIMBUIyaIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUN TPYIIION);
CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pemieHus] GU3HMIEeCKON 3a7a4d WIIA TUIaHa
UCCJIEIOBAHUS C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATH MpeJIaraeéMble BapUaHThl PEIICHHUI;
nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlCHUE.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:
JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYUHBI JTOCTUXKEHUSI (HEOCTHIKEHHS) PE3YJbTATOB AESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTBITY;
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ[ BBIIIOJTHEHUSA
(bU3UYEeCKOTO HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTE;
OIICHMBATh COOTBETCTBUE PE3YyJIbTATA L[EJIN U YCIOBUSIM;
CTaBUThb ce0s Ha MECTO JAPYroro 4esjoBeKa B XOJE CIOpa WU JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYrOro;
MPU3HABaTh CBOE TMPABO HA OMMOKY TPH pemieHnd (PU3NYecKWx 3amad Wiau B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 kJjiacce nmpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:
UCIIONIb30BaTh TOHATHSA: (PU3NYECKUE M XUMUYECKUE SIBICHUS, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UYECKUX BEIIUYWH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BemlecTBa (TBEPAOE, KHUIKOE, Ta3000pazHoe),
MEXaHMYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),



TPAeKTOpHs, paBHOACUCTBYIOIIas cuia, nedopmanus (ympyras, IUiacTUYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBL;

paznuuath sBIeHUS (Iuddy3us, TEmIoBOE JABMKEHHWE YAaCTUIl BEIIECTBa,
PaBHOMEPHOE IBH)KEHHUE, HEPABHOMEPHOE JBH)KEHUE, UHEPIUS, B3AUMOJACHCTBHE
TEJI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUNIEHHOMW OCBIO BpAIICHUS, IEpeaada
JaBJi€HUsT TBEPABIMHU TeJaMH, XHUAKOCTSAMU M razaMu, arMocepHOe [aBlieHHE,
IUIaBaHUE TeJd, MPEBpPAlICHUS MEXaHWYECKOM HSHEPruu) IO ONUCAHUI0 HX
XapaKkTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE
bu3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKHUX SIBJICHUW B OKPY’KaIOIIEM
MHUpE, B TOM 4Hcle (pU3MUecKHe SBICHUS B HPHUPOJE: MPUMEPHI ABIKECHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKMBOM IIPUPOJIE, NEUCTBUE CHUJIBI TPEHUS B
OpUPOAE W TEXHUKE, BIMSHUE aTMOC(HEpPHOro AaBICHUS Ha >KUBOM OpraHU3M,
IJIaBaHUE pbIO, phIUard B TEJI€ YeJIOBEKa, MPU 3TOM MEPEBOJUTh MPAKTUUYECKYIO
3a/la4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (PUBNYECKUX
SIBJICHUH;

ONMKCHIBATh HM3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUSA, HCIIOJIb3Ys
busznyeckue BenUUMHBI (Macca, O00OBEM, IUJIOTHOCTh BEIIECTBA, BpEMs, IyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTbh, CUJIAa YNPYIOCTH, CHJIA TSXKECTH, BEC TeEja, CHUJIA
TpeHUs, JaBieHue (TBEPAOro Tela, JKUIAKOCTH, ra3a), BBITAIKUBAIOIIAS CHUJIA,
MexaHuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QPHUIHEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKasl U OTEHIIMAJIbHAS DHEPT U ), IPU
OMMCAaHUU TPABWIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
ux OOO3HAUEHUS U E€OUHULBI (U3NYECKUX BEJIUYUH, HAXOAUTHh (OPMYIIbI,
CBSI3BIBAIOIME TaHHYIO (PU3NYECKYIO BETMUYHHY C JPYTMMH BEJIMUYUHAMHU, CTPOUTD
rpauKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHS U MPOLIECCHI, MCIOJb3Ys
npaBWJia CIOXKEHUs cuJl (BIOJIH OJIHOM TpsiMOoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumena, MpaBWJIO paBHOBecHUs pblyara (0OJ0Ka), «30J0TOE MPABHIION
MEXaHHKH, 3aKOH COXPAHEHUS MEXaHWYECKOM DHEpPruy, NpU OTOM JaBaTh
CIIOBECHYIO (OPMYIMpPOBKY 3aKOHa U 3alUChIBaTh €ro MAaTeMaTH4YecKOoe
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE SIBJICHUSI, MPOLECChl M CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTyaluld NPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX IIaroB
¢ onopoii Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PM3UUECKUX SIBICHUMN, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7auyd B 1—2 JEHCTBUA, MCMOJB3Ys 3aKOHBI U (HOpPMYIIbI,
CBS3BIBAIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHajiM3a YCJIOBUSA 3aJaud



3allMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKUE BEIUUMHBI B (POPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOJAUTh CIIPABOYHBIE JaHHbIE, HEOOXOUMBIE JJI PEILECHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEUIMTh MPHU MOMOIIM (U3HYECKUX
METOJIOB, B ONMCAHUM HCCIECIOBAHMS BBIACIATH MPOBEPSAEMOE IPEANOIIOKEHHAE
(rurnote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYUYECHHBIA pE3yibTaT, HAXOAUTh
OLIMOKYU B XOJ€ ONbITA, JIeJaTh BHIBOJBI IO €TI0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOAEHHIO (DU3MUECKUX SIBJICHUN WIH (PU3NYECKUX
CBOMCTB Tel: (OpMYIMpPOBaTh IpPOBEPSEMBbIE MPEAINOJIOKEHUS, CcoOUpaTh
YCTaHOBKY M3 MPENJIOKEHHOTO0 OOOpYylOBaHUs, 3alMChIBaTh XOJ ONbITa W
(dbopMyIUpOBaTh BHIBOIBI;

BBITIOJIHATH MPSMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEpaTypbl C HCHOJIb30BAHUEM AHAJIOIOBBIX M IU(PPOBBIX INPUOOPOB,
3aMKChIBATh [T0OKA3aHUs MPUOOPOB C yUETOM 3aJJaHHOW a0COJIFOTHOM NOTPELIHOCTH
U3MEPEHUN;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMYUHBI OT JIPYron
C HCIOJB30BAaHWEM MPAMBIX HW3MEPEHHUHA (3aBUCMMOCTHM IIYyTH PABHOMEPHO
JBIKYILIETOCS Telna OT BPEMEHM JBHXKCHMS TeEla, CWIbI TPEHMS CKOJIBXKECHUS OT
BEca TeJla, KauecTBa 00paOdOTKH TOBEPXHOCTEN TEJI MU HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAJM CONPHUKOCHOBEHMS TEJ, CUJIbl YIIPYTOCTU OT YAJIMHEHHS MPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTU Tejla U OT IJIOTHOCTU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IIaBaHMs TEJl, YCIIOBUN PaBHOBECHS pblyara u 0JOKOB),
y4acTBOBaTh B IUIAHMPOBAaHUM Y4€OHOTO MCCIEAOBAaHUSA, cOOUMpaTh YCTAaHOBKY U
BBIMIOJHATh ~ M3MEPEHHUA, CIeays TMpEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl  MOJYYCHHOM 3aBUCUMOCTH  (PU3MYECKMX BEJIWYUH B  BHUJE
NPEMIOKEHHBIX Tabnull W TrpauKoB, JejaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

IPOBOJANTH KOCBEHHbIE M3MEpEHUs (PU3MUECKHX BEIUYHMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO Te€jia, CUja TPEHUS CKOJIBKEHHUs, AAaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIASl CHJIA, JIEWCTBYIOIIAs Ha NOTPYKEHHOE B JKHJIKOCTb TEJO,
KOO(Q(QUIMEHT  IOJIE3HOIO  JEHCTBUSA  MPOCTBIX  MEXaHM3MOB),  CleAys
OPEUIOKEHHOW  MHCTPYKUMHU: TPU  BBIIOJHEHUM  MU3MEPEHUH  coOupath
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOirofaTh MpaBUiia TEXHUKH O€30MAacCHOCTH NpuU padore ¢ JabopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh INPUHUUIBI JAEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETP, COOOLIAOLIMECS]  COCynAbl, OapoMeTp, pblyar,
MOJIBUYKHBIM M HEMOABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHMS (B TOM YHUCJE: MOAIIMIHUKA, YCTPOMCTBO
BOJONIPOBO/IA, THIPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED, IIOPLIHEBON HACOC,
apeoMETp), UCII0NIb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUN U HEOOXOAUMBIE
(u3nyeCKue 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh HH(MOPMALUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHWN B MOBCETHEBHOW >XKM3HU ISl OOECHEUEHHUs
Oe3omnacHocTH IpuU oOpallleHuu ¢ npudopaMu M TEXHMYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 3[0pOBbSl U COOJIIOJEHUS HOPM SKOJIOIMUYECKOIO IIOBEJCHUS B
OKPYKaroUIEH Cpele;
OCYIIECTBIISITh OTOOP MCTOYHMKOB HMH(pOpManuu B MHTepHETE B COOTBETCTBUU C
3alaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIUXCSA 3HAHUM M IIyTEM
CPAaBHEHMSI PA3JIMYHBIX MCTOYHUKOB BBIIAENATH MH(OpPMALMIO, KOTOPAsl SIBISETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;
UCIIONB30BaTh TMPU BBIMOJHEHHH YYEOHBIX 3aJaHU  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepuer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpPaTKUE MUCBMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
2-3 ucTOYHUKOB MHGOpMaLMU (HU3MUECKOTO COACPKAHUS, B TOM UUCIE MyOIUYHO
Jenath KpaTKue COOOIIeHMsT O pe3ylibTaTaX MPOEKTOB MM  Yy4EOHBIX
WCCJIE0BAHUM, TNPU HSTOM TPaMOTHO HCHOJIB30BATh WM3YYCHHBIM ITOHSITUWHBIN
anmnapat Kypca (GU3HKH, CONPOBOKIATh BHICTYIIJICHUE ITPE3CHTALUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX IPOEKTOB U  HCCIECJOBAaHMHM  pacHpenenaTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJJa4aMHM, CIECIUTH 32
BBIMIOJIHEHUEM IUIaHa JEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHUKATHMBHOE B3aUMOJCHUCTBHUE,
YUHUTBHIBAsE MHEHUE OKPYKaIOLIUX.

K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIMXCSl YMEHUM:
WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(QHBbIE
TeJa, HACBIIICHHBIA M HEHACBIIIEHHBIN Iap, BIAXHOCTh BO3]yXa, TEMIIEPATypa,
BHYTPEHHSISl SHEPIUs, TEIUIOBOM JIBUIATEINb, JJIEMEHTAPHBIN AJIEKTPUYECKUH 3apsi,
IIEKTPUYECKOE T0JIE, POBOJHUKN U JAUDJIEKTPUKH, NOCTOSHHBIN 3JEKTPUUYECKUN
TOK, MAarHUTHOE TOJIE;
pasnuyath SABJICHUS (TEIUIOBOE PAaCUIMPEHUE U CXKATHE, TEIUlonepeaaya, TEIIoBOe
paBHOBECHE, CMAYMBAHME, KalNWUIAPHBIC SBJICHUSA, HCIApPEHUE, KOHJCHCALMS,
IUIaBJICHUE, KpUCTauM3alus  (OTBEpIEBAHME), KHUIEHWE, TeIulolepeaayda



(TemIonpOBOHOCT, KOHBEKLMS, U3IIy4YEHHE), AIIEKTpU3ALUS TE,
B3aUMOJIEUCTBUE 3apsAJI0B, IEUCTBHS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJIEUCTBUE MAarHUTOB, JE€HCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsE MHAYKIMS) [0 OINUCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKHX SBICHUNA B OKpYXKAIOIIEM
MUpE, B TOM YucIie (PU3HUECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISIPHbIE SBJICHHUS B MPUPOJIE, KPUCTAIBI B mpupoje, uznydenue ColHia,
3amMep3aHue BOJOEMOB, MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
AIIEKTPUUECKUE SABJICHUS B arMocdepe, SIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeid MoiocoB, poidb MATHUTHOTO TOJIS [l JKU3HHU Ha
3emiie, MOJSPHOE CHSHHUE, MPU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SBJICHU;
ONKCHIBaTh HW3YYEHHBIE CBONCTBA TeNl U (U3MYECKHUE SIBJICHUSA, HCIOIb3Ys
¢usznyeckue BETUYMHBI (TeMmIepaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, yJEJbHAas TEIUIOTa IUIABJICHHUS,
ylenabHas TeIoTa MNapooOpa3oBaHMsl, yleidbHas TEIIOTa CropaHus TOIUIMBA,
KO3 (PUIIMEHT TMOJEe3HOTO JIEWCTBUS  TEIJIOBOM  MAIlMHBI, OTHOCHUTENbHAs
BJIQKHOCTh BO3AyXa, DJEKTPUYECKHM 3apsj, CHJa TOKa, JIIEKTPUUECKOE
HaIpsHDKEHUE, CONPOTUBIIEHUE MPOBOJAHMKA, YAECIBHOE CONPOTHBIICHUE BEIIECTBA,
paboTa W MOUIHOCTh DJJEKTPUUYECKOTO TOKa), MpH ONHCAHWU MPABUIBHO
TPakToOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
CAUHUIIBI (DPU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JaHHYIO
(bu3MYECKyI0 BETUYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH TrpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEITUUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOCHHUSI BEILIECTBA,
OPUHIMI CYNEPIO3UIMU ToJIed (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Oma s yyacTka nend, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHUs
SHEPruH, MPHU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €rO
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
IPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopod Ha 1-2 H3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUN, (PUIUUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3alaud B 2—3 JEUCTBUA, MCIOJB3YS 3aKOHBI U (HOpMYIIbI,
CBA3bIBalONME (U3MUECKHE BEJIMYMHBI: HA OCHOBE aHallM3a YCJIOBHS 3aJaydd
3alKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX ISl PELICHUS



3aJa4uM, BBIOMpATh 3aKOHBI U (QOpMyJbl, HEOOXOauMbIe [UIsI €€ peIICHHUs,
IPOBOANUTH PACUETHl U CPABHUBATH MOJYYCHHOE 3HAUCHUE (PU3UUECKON BEITMUNHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (U3NYECKUX
METOAOB, HCIOJNb3Yysl ONHCAaHUE MCCIENOBAHUSA, BBIACIATH IPOBEPIEMOE
IPEIOJIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSIIKA MPOBEACHUS MUCCIIEIOBAHMUS,
JIeN1aTh BBIBOIBI;

IPOBOJIUTH OMBITEI 1O HAOMIOACHUIO (U3UYECKHX SIBICHUA WM (PU3HUECKUX
CBOMCTB TeNl (KanmwUIApHBbIE SIBJICHUS, 3aBUCHUMOCTH JIaBJICHUS BO3IyXa OT €ro
0o0BbEéMa, TemmepaTypbl, CKOPOCTH Hpollecca OCTBIBAaHMS M HarpeBaHusi Mpu
M3JIy4YEHUHU OT I[BE€Ta H3JIy4arolle (Morioiamnieil) moBEpXHOCTH, CKOPOCTh
UCIApeHUsi BOJBI OT TEMIEpaTyphl >KMJIKOCTH U IUIOMAAM €€ TMOBEPXHOCTH,
ANIEKTPU3ALUs TN U B3aUMOCHCTBUE IIEKTPUUECKUX 3apsi/iOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yalM3alllsi MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (OpMYyJIUPOBATH MPOBEPSIEMbIE
IPEINOJIOKEHUsI, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHUA,
OTMHCHIBATH X0/ OTBITA 1 POPMYITUPOBATH BHIBOIHI,

BBIMOJIHATh TPSIMbIE HM3MEpPEHHs] TeMIepaTypbl, OTHOCHTEIbHON BIIAXKHOCTU
BO3/lyXa, CHJIbl TOKA, HAMPSHKEHHUS C HCIIOJIb30BAHMEM aHAaJOrOBBIX NMPUOOPOB U
JaTYNKOB (PU3UUYECKUX BEJIMYHH, CPAaBHUBATH PE3YyJbTaThl MU3MEPEHUHN C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OAHOM (hU3MYECKON BETMUMHBI OT APYTon
C HCHOJBb30BAaHMEM TMPSMBIX HW3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBIICHUSA
OPOBOJHMKA OT €ro JJUHBI, IUIOIIAJU TONEPEYHOTO CEUEHUs U YICIbHOIO
COINPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, MIYIIETO Yepe3 MPOBOJIHUK,
OT HampsHKEHWsT Ha MPOBOJHUKE, MCCIEAOBAaHHE IOCIEAOBATEIILHOTO U
HapajyieIbHOTO  COCJMHEHUH  IPOBOJHUKOB): IUIAHUPOBATH  HCCIEIOBAHUE,
coOuparh YCTAaHOBKY U BBINOJIHATH U3MEPEHUS, CIAEAys MPEJIOKECHHOMY ILUIaHY,
(bukcupoBaTh pe3yabTaThl MOJIYYECHHON 3aBUCMMOCTU B BUE TaOIUI] U TpaduKOB,
JIeN1aTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEIOBaHUS;

OPOBOIUTH  KOCBEHHBbIE  HM3MepeHHs  (u3nueckux  BenuuuH  (yaenbHas
TETIOEMKOCTh BELIECTBA, CONPOTHUBICHHE IPOBOJHHKA, PabOTa M MOILIHOCTh
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, CJenysl MpeAIO)KEHHON WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYUHBI;

coOmolaTh TpaBUiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py/I0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBLI JEHCTBUSI W3YyYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMUCAHUA (B TOM YHCJIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIepMETp, BOJBTMETP, CUETUUK DIICKTPHICCKOU
DHEPrUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPOIPUOOPHI
(mpuUMepHI), NEKTPUUECKHUE MPEIOXPAHUTEIN, JIEKTPOMArHUT, 31EKTPOIBUTaTEh
MOCTOSTHHOTO TOKA), WCIIONB3ys 3HAHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HE00X0aUMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MNPOCThIE€ TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTENbHBIE TPUOOPHI MO
CXeMaM M CXEMAaTUYHbIM pUCYHKAM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUTPOMETP, JABUTATEIb BHYTPEHHETO CroOpaHus, 3JIEKTPOCKOI,
pEeoCTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX IIE€MEeN € MOCIeA0BaTEIbHbIM U
napaieIbHBIM COSAMHEHUEM D3JIEMEHTOB, pa3nyas YCIOBHBIE OOO3HAYEHUS
AJIIEMEHTOB AJIEKTPUUECKUX LEIEH;
OPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O MpUMEpax) MPaKTUYECKOTO
WCIIOJIB30BaHUs (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HU JUIsl oOecrieueHus
Oe3omacHocTy mpu oOpalieHuu ¢ MpuOOpaMu M TEXHHUUYECKUMU YCTPOWCTBAMH,
COXpaHEHUs 37I0pPOBbSI W COOJIOJEHUS HOPM JKOJIOTHYECKOTO TIIOBEJICHUS B
OKpY’KarolIEH Cpele;
OCYLIECTBJISATh MOUCK MH(pOopManuu ¢uznueckoro cojaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIONIUXCSl 3HAHUN U MyTEM CPaBHEHHS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIICIIATh WH(OPMAIUIO, KOTOpasl SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEIOCTOBEPHOMU;
UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YUYEOHBIX 33JaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTro COAep KaHus, CIPAaBOUYHbIE MaTe€pUANbl, PECYPChl CETU
WUuTepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPEeoOpa3oBaHUS
uH(OpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 00001as
uH(MOpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COAEpP)KaHUS, B TOM
yucie myOJuYHO TPENICTABIATh PE3yJbTaThl MPOSKTHOW WJIM MCCIIEA0BATEIbCKOM
JNESATENbHOCTH, MPU 3TOM TIPAMOTHO HCHOJB30BaTh W3YUYECHHBIM MOHATHUUHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATH BHICTYIUICHHE MMPE3CHTAIINECH;
IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUM (PU3HUECKUX MPOLECCOB
pacnpeienarb OOf3aHHOCTH B TpYINE B COOTBETCTBHUM C IOCTaBIECHHBIMU
3a/lauaMu, CJICIUTHh 32 BBIIIOJHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JICSITEIILHOCTD TPYIIIHI, BRICTPANBATH
KOMMYHUKATUBHOE  B3aMMOJICWCTBHE, TPOSBISASL TOTOBHOCTh  pa3peruarh
KOH(JIUKTHI.

K koHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:



UCIONb30BaTh MOHATHA: CHUCTEMa OTCYETa, MaTepuaabHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOTO  JBWXKEHHs,  AedopMmanus  (ymopyras,
IUTACTUYECKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, aOCOTIOTHO TBEPOE TEO, HEHTP TAKECTU TBEPAOTO
Tejaa, paBHOBECHUE, MEXaHMYECKHE KOJeOaHWsi U BOJHBI, 3BYK, HH(Pa3ByK U
yIbTPa3BYyK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHl UCIYCKAHUS M MOTJIOUICHHUS, albda-,
0eTa- U TaMMa-u3JIy4YeHuUs, U30TOMbI, IAEPHAS YDHEPreTHKA;

pasnuyaTh siBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JABUXEHUE,
PAaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUXKEHUE, CBOOOJHOE TMaJeHUe Tell,
paBHOMEpPHOE JABM)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KojeOaTelbHOE ABIKEHUE (3aTyXalolie U BBIHYKICHHbIE KojeOaHus),
pE30HaHC, BOJIHOBOE  JIBIJKEHHE, OTpaKeHUE  3ByKa, MPIMOJUHEHHOE
pacnpocTpaHeHue, OTPAKEHHE M TPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE
OTpakKeHHE CBETA, PA3JIOKEHHUE OEJIOro CBETa B CIEKTP U CII0KEHUE CIEKTPAIbHBIX
I[BETOB, JUCIEPCUS CBETa, ECTECTBEHHAs paJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JUHEWYaTOro CHEKTpa U3JIyYEHHUs) M0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINUX JaHHOE (PU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUYECKHUX SIBJICHUNW B OKPY>KaIOIIEM
mupe (B TOM uucie (pU3MUecKHe SIBICHUS B MPUPOJAE: MPWIUBHI U OTJIMUBBIL,
nBuxkeHre 1aHeT CoOJNHEYHOM CHCTeMbl, pPEAKTHUBHOE JBUKEHHE JKHBBIX
OpraHU3MOB, BOCIIPHUSITUE 3BYKOB XHBOTHBIMH, 3€MIIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMU, 3XO0, IIBETA TEJ, ONTUYECKHE SIBJICHUS B IPUPOJE, OMOIOTUUECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO HW3JIyYCHHH,
€CTECTBEHHBIN pPagUOAaKTHUBHBIA (OH, KOCMHUYECKHE Jy4Yd, PaTUOAKTHUBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX HU3IYyYEHUH Ha
OpraHMW3M YeJIOBEKa), PU ATOM TEPEBOAMTH MPAKTHYECKYIO 3a1ady B Y4eOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHH;

ONMHCHIBATh HM3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUSA, WCIIONIb3YS
¢usznyeckue BeNIWYMHBI (CPEAHSII W MTHOBEHHAass CKOpPOCTb Tela Mpu
HEPaBHOMEPHOM JBM)XCHHH, YCKOPEHHUE, MEepeMEIIeHNe, MyTh, YII0Bas CKOPOCTbh,
CWJIa TPEHHs, CUJia YIPYTrOCTH, CUJa TSKECTH, YCKOPEHUE CBOOOJHOrO MajeHUS,
BEC Tela, UMITYJIbC TeJla, UMIIYJbC CHJIbl, MEXaHH4YecKasi paboTa U MOIIHOCTb,
NOTEHUMAJIbHAsT JHEPTUs Tela, IMOAHATOTO HaJa MOBEPXHOCTHIO  3EMIIH,
NOTEHLMAJIbHAST SHEPrus CHKATOM MPYKUHBI, KUHETUYECKash JHEPrusi, IOJIHas
MeXaHU4ecKas SHEprus, NEepHoJl U YacToTa KojeOaHu, JJIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMIICHUS CpEJbl), MpU
ONMKMCAHUM TPABUIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYUH,
o0O3HAaUeHUs W eAUHUII (PU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIIHI,



CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO0 BETUYUHY C APYTHMMH BEJIMUYWHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUIMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJb3Ys
3aKOH COXpPAHEHUs SHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHLIHUI
CYNEpNO3ULIMK CUJI, TMPUHIMUI OTHOocuTenbHOCTH ['anunes, 3akoHbl HproTOHa,
3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUS 3apsiIOBOTO U MAcCCOBOTO UHMCEN NPU SACPHBIX PEaKLUAX, MPU ITOM
JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTeMaTHYECKOE
BBIPQKCHHC,

OOBACHATh (PU3NYECKHUE TMPOLIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalliii TMPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOH
Ha 2—3 W3Yy4YEHHBIX CBOWCTBAa (PU3NYECKHUX SIBJICHUM, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemaTh pacyu€THble 3ajaud (OMUPAIONIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
WCITIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUYECKUE BETMYMNHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3aJjaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE
WM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
peuieHusi, MPOBOAUTH PAcUY€Thl M OIEHUBATH PEATUCTUYHOCTh MMOJIYYEHHOTO
3HauYeHUS (PU3NYECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOITN (HU3HUIECKUX
METO/IOB, HCIOJIb3ysd OINKHCAaHUE HUCCIECAOBAHUS, BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OLEHNBATh MPABUIBLHOCTD MOPSIKA MPOBEIECHUS MCCIEIOBAHNUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUHN U ONIBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (U3MUYECKUX SBICHUM WM (PUINUECKUX
CBOICTB Ten (M3ydeHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHHs YHEPIHH,
3aBUCUMOCTh TE€pUOo/a KOJeOAHWI MPYKUHHOTO MAasTHHKA OT MacChl rpy3a U
KECTKOCTU TMPY>KUHbBl W HE3aBUCHMOCTh OT aMIUIMTYJbl MajblX KOJeOaHH,
OpSIMOJIMHEMHOE PachpOCTpaHEHUE CBETa, Pa3jiokKeHHE OeNoro cBeTa B CIEKTD,
U3y4eHHUE CBOMCTB M300pa)KeHHsI B IUJIOCKOM 3€pKajie M CBONCTB HM300paskeHUs
npeaMera B coOuparomied JuH3e, HAOMIOJACHHE CIUIOUIHBIX M JIMHEHYaThIX
CIIEKTPOB HBJIYYEHHUS): CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOTO
Habopa 000pyI0BaHUS, ONTUCHIBATh XOJ] ONBITA U €r0 Pe3yJbTaThl, POpMYIUPOBATH
BBIBOJIBL;

IPOBOAUTDH MPHU HEOOXOAUMOCTH CEPHUIO MPAMBIX W3MEPEHUM, ONpeessis cpeaHee
3HAYCHUE H3MepsieMOl BeJIMUMHBI ((DOKYCHOE PaCCTOSIHUE COOMpAIOIIeH JIMH3HI),
000CHOBBIBATh BHIOOD crioco0a n3mMepeHus (U3MepUTEILHOI0 Mpudopa);
NPOBOJUTh  HMCCJIENIOBAaHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH  C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCHUMOCTH IyTH OT BpPEMEHH TIpU



PaBHOYCKOPEHHOM JIBIDKEHHUM 0€3 HadyaJbHOM CKOpPOCTH, MEpHoAa KoJeOaHWid
MaTEMaTUYECKOro0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA
OT yrja NajeHuss M YyIJIa MpeJIoOMJIEHUs OT YyIJla NaJeHus): IUIAaHUpPOBATh
UCCJIEIOBAHKUE, CAMOCTOSTEIIbHO COOMpPaTh YCTAHOBKY, (DUKCUPOBATh PE3yibTaThl
MOJIyYeHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TaOJIUIl U TpaduKOB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

IPOBOJAUTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYHUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHE Tejla MpU PAaBHOYCKOPEHHOM JIBM)KEHHH, YCKOpPEHHE CBOOOJHOIO
najeHusi, KECTKOCTh  MNPYXKHUHBI, KOIPPUIMEHT  TpPEHUSI  CKOJIbKEHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacToTa M NEpUoJ  KosieOaHu
MaTeMaTHYeCKOro0 U MPYKMHHOTO MAasTHHUKOB, OINTHYECKas cujia coOuparomien
JWH3Bl,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBATH  U3MEpPEHUs,  CoOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMOJHATh U3MEPEHUS, CIEys TPEAJI0KEHHON
WHCTPYKLIMM, BBIYMCIISATh 3HAYEHUE BEIMYMHBI M AHAJU3UPOBATH ITOJTYYEHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH TpuU padore ¢ J1abopaTOpHBIM
obopynoBaHuEM;

pasinyaTh OCHOBHBIE MMPU3HAKU U3YUYEHHBIX (U3UUECKUX MOJENICH: MaTeprallbHAs
TOYKa, a0COIIOTHO TBEPJOE TEJIO0, TOUECUHBIM MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHETapHAsl MOJENb ATOMa, HyKJIOHHAsI MOJIEb ATOMHOIO S]1pa;
XapaKTepU30BaTh MPUHIUIBI JACHCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa HMX OMUCaHUA (B TOM YHCIE: CIOUJIOMETp, NaTUYUKU
MOJIOKEHUS, PACCTOAHUS M YCKOPEHMS, pAKETa, 3XOJOT, OYKH, IEPUCKOII,
doToamnmapar, ONTHYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHMS O CBOMCTBaxX (PU3MYECKUX SIBICHUH U
HE00X0aMMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMATHYHbICE PHCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOLECCOB MNpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl AJI MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U cOOMparome IMH3e;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(MOPMALUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHUS 3J0POBbSI U COONIONCHHS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKPYXarolLen cpeae;

OCYLIECTBJIATh MOUCK HHPOpManuu ¢uznueckoro coaepxkanus B MHTepHere,
CaMOCTOSITeNIbHO (POPMYIIUPYs MOMCKOBBIN 3aMpoc, HAXOAUTh MYTH OMNpPeneNeHUs
JIOCTOBEPHOCTH MOJYy4YE€HHON HHGOpMAIMM HAa OCHOBE HUMEIOIIMXCS 3HAHUWA U
JOTNOJHUTENBHBIX UCTOUYHUKOB;



UCIONB30BaTh TNPU BBIMOJHEHHH YYEOHBIX 3aJaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAaLIUU U3 OJJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE IHChMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEpKaHUs, IMyOJINIHO
IOPECTaBISTh PE3yJabTaThl MPOEKTHOW WM HCCIEAOBATEIbCKON IEesITebHOCTH,
IpY 3TOM IPaMOTHO UCHOJIb30BATh U3YUECHHBINH MOHATUHHBINA anmapar u3y4aeMoro
pa3gena (U3MKK U CONPOBOXKIATH BBICTYIUIEHHE Tpe3eHTauued ¢ y4érom
ocobeHHocCTe ayJIUTOpUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM K n (undposbie)
n/n NPOrpaMMbI Bceero 06HTp0JII>HbIe p :KT"quKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypen
Paznea 1. ®u3uka v €€ poJib B MO3HAHUHU OKPYKAKOIIEr0 MUpa
but6mmoreka [IOK
- 2
L1 Pu3uKa - HayKa O NPUPOJC 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2
1.2 PHIMHCCKUE BETHHMHEI 0 0 https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcTtecTBeHHOHay4HBIN METO/ MMO3HAHUS 0 hitps://m.cdsoo.ru/ 7416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBEJEHUN 0 CTPOCHUH BellleCTBA
bubmunoreka LIOK
1 0 1
21 Crpoenme emectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICVICTBHE YACTHI] D) 0 1 bu6nuoreka [IOK
) BEIIEeCTBa https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 ArperatHbie COCTOSIHUS BEIIECTBA 2 1 1 hitps://m.cdsoo.rw/7f416194
Hroro no pasgeny 5
Pasznen 3. /IBukeHMe U B3aUMO/IeiicTBHE Tel
bubmunoreka LIOK
3.1 MexaHu4ecKoe JABIKCHHE 3 0 ! https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
3.2 Mnepuus, macca, m1oTHoCTS 4 0 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
3.3 Cuna. Buner cnn 14 ! 2 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 21



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

Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKHAKOCTEH U ra3oB

41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 1 bu6nuoreka [IOK
) TeJlaMHM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 JlaBnenue xuaKoctn > 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 AmmocepHoe napeHue 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
bubmunoreka LIOK
>-1 Pabora u momHoCTS 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
>-2 HpocTeie Mexanu3MEL > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 Mexanmeckas Sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'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

8 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ IporpaMmMb1 Beero KoﬁnTpoanue HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecypen
Pasznen 1. TenioBble siBJIeHUS
. but6mmoreka [IOK
1.1 CrpoeHue 1 CBOMCTBA BELIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
1.2 Tennosere mporeccat 21 ! > https://m.edsoo.ru/7f4181ce
HUroro 1o pazueny 28
Pa3znea 2. JiiekTpuyeckre ¥ MAarHMTHbIE SIBJICHUS
71 DneKTpUuUecKue 3apsabl. 3apssKeHHbIE TeNla U 7 0 1 bubmmoreka [JOK
) HUX B3aMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
22 [ToCTOSIHHBI AIEKTPUICSCKHUI TOK 20 1 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
2.3 MarnutrbIe B1CHUs 6 ! 1.5 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 ONEKTPOMATHHTHAT HHAYKLUs 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IporpaMmMb1 Beero KoﬁnTpoanme HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecypen
Pa3znen 1. Mexanuveckue siBJeHUSA
11 MexaHn4eckoe IBUKEHUE U CIIOCOOLI €ro 10 0 | Bbubmunoreka LIOK
’ OIUCAHUS https://m.edsoo.ru/7f41a4a6
N bubnuoteka [JOK
2 1
1.2 BsaumozeiicTsue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
1.3 3aKOHEI COXpaHCHHA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 40
Pa3gen 2. Mexanun4deckue KoJe0aHUA U BOJHBI
but6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 0 3 hitps://m.edsoo.ru/7f4 1ada6
but6mmoreka [IOK
1
2.2 Mexasrieckue BOTHBL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
HUroro o pazueny 15
Pasznea 3. DiieKTPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHuTHOE MOJe U 6 0 b bu6nuoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmunoreka LIOK
6 0 2
4.1 3aKOHBI PaCIIPOCTPAaHEHHUS CBETA https-//m.edsoo.ruw/741a4a6
bubmunoreka LIOK
6 0 3
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI https-//m.edsoo.rw/741a4a6
4.3 Pasjoxenue 6€I0ro cBeTa B CIIEKTP 3 0 2 buGnnorexa [IOK

https://m.edsoo.ru/7f41ada6



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

Hroro no pazneny

15

Pa3gen 5. KBaHTOBbI€ AIBJICHUSA

5.1 Hcnyckanue v MOTJIoeHne CBETa aTOMOM 4 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41a4a6
52 CTpoeHHe aTOMHOTO sijipa 6 1 nggﬁ;fg;gg%fm%l%
33 Flnepibie peakiui ! : ngs?;j;?:é(sigg}iﬁlﬂﬁ
Hroro no pazueny 17
Pa3nes 6. [loBTOpUTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubmmoreka [JOK
Kypca ¢hu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41ad4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE INIVTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoasueie| IlpakTuueckue
n/n yp Bcero p p pﬁ o0pa3oBaTte/ibHbIE
a0doThI a0doThI
pabo pabo pecypcsbl

1 ®u3uka — HayKka o npupoje. SABneHus
MPUPOJIBI

2 ®usnyecKkue BICHUS
OuznyecKue BEIUYUHBI U UX U3MEpPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U AATYMKA TEMIEPATYphI"

5 Mertobl HayqHOTO TT03HaHus. Onrucanue bu6mmoreka [IOK
(U3HYECKUX SIBJICHUH C IIOMOIIBIO MOJIEIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessr:

6 JTAIBbHOCTH MOJETA HIapUKa, MYIIEHHOTO 1
TOPU30HTAILHO, TEM OO0JIbIIIEe, YeM OOJIbIIe
BbICOTA ITycKa"

7 Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE bubnuoreka [JOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KEeHUE YacTHll BEIIECTBA Bubmnorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1
HaOJII0JIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B)

10 ArperatHble COCTOSIHMSI BEIIECTBA
Oco0EHHOCTH arperaTHblX COCTOSHUI BOIIBI.

11 O060061mIeHue o pa3;[en «[lepBoHaUaILHBIC bubmorexa [IOK

P y P https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHMH BEILIECTBAY
12 Mexanunueckoe asuxenue. PaBHomepHoe 1 bubnmoreka [IOK



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

HEpPaBHOMEPHOE JIBUIKECHUE

https://m.edsoo.ru/ff0a05c6

13 CxopocTtb. Equnuiisl ckopoctu Bubmnorexa HOK
https://m.edsoo.ru/ff0a079c
14 PacyeT myTu 1 BpeMeHU ABUKECHUS buGnnorexa LIOK
https://m.edsoo.ru/ff0a0aec4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH TeJ ngg;glfgsigg/lﬁfoaocl 0
16 [InotHOCTH BemiecTBa. Pacuer maccel u bubmuorexa [JOK
o0BeMa Tena 1o ero IOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;{ pabota «Omnpenenenue
IUIOTHOCTHU TBEPJIOTO TEJIa»
18 Pemenue 3agad no reme "[lnoTHOCTH bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c¢
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabota «3yuenue
20 3aBUCHUMOCTH pacTshKeHUS (IedopMaIium)
NPYKUHBI OT MPHJIOKEHHOMN CHUITBD»)
21 [[IBnenue TsroTtenus. Cuia TSKeCcTu
| Somnen ek o s ek e BuGmorera 10K
TsoiecTi" https://m.edsoo.ru/ff0al778
23 Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubanorexka HOK
DU3NYECKUE XapaAKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bubmmoreka [JOK
24 Msmepenne cut. lunamometp https://m.edsof)l.ru/foaISCc
bubmmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsog)l.ru/fﬂ)al778
26 CroxeHue AByX CHUJI, HAIPABJIECHHBIX 110 bubanorexka HOK
OHOI psiMoi. PaBHOEHCTBYIOIIAST CHJT https://m.edsoo.ru/ff0ala70
27 Pemienue 3amau no reme "PaBHonelicTByroIIast

n

CHIJI



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
https://m.edsoo.ru/ff0a1a70

Cuna tpenus u e€ Buapl. TpeHue B npupojie u

bu6mmoreka [IOK

28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT bubanorexa HOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEN»

30 Pemenue 3a1au Ha onpeneneHue
PaBHOAECUCTBYIOIIEN CUIIbI
Pemenne 3amad mo Temam: «Bec Temay,

31 «['padprueckoe n3o0pakenue cuny, «CUIb», BH6J?HOTeKa HOK
«PaBHOCHCTBYIOMAs CHI https://m.edsoo.ru/ff0alde0
KoHnTtposbHas paboTa mo TeMam:

39 «MexaHnnueckoe JBUKeHUE», «Macca,

MJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxenue cuimy, «CHITbI»

33 Hasnenune. CiocoObl yMEHBIIIEHUS U bubmunorexa [JOK
YBEJTUYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJICHHS Ta3a bubmuorexa [JOK
0T 00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHUs TBEPABIMU TEIAMU, bubnuoreka [JOK
JKUJKOCTAMHM U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubanorexka HOK
JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBnenue B bubmuorexa [JOK
JKHJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOmaromnuecst COCyIbI

fHaiott ya https://m.edsoo.ru/ff0a2970

39 I'mppasinueckuil mpece bubmaorexa LIOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC

41 ATMocdepa 3emiu 1 IPUUYHHBI €€ bubmmoreka [JOK

CYILLECTBOBaHUS

https://m.edsoo.ru/ff0a2bs5a



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
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

Bbu6nuoreka [JOK

42 Bec Bo3nyxa. ATMochepHoe 1aBlieHHe
Ayx (ep A https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdeproro gaBineHus. Onbit bubanorexa HOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HAZl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ArmocdepHoe 1aBieHue bubmmoreka [JOK
HA PAa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo Teme " AtmochepHoe
nasieHue"
47 JlericTBUE KUJKOCTH U T'a3a HA MOTPYKEHHOE bubanorexka HOK
B HUX T€JIO. ApXUMEJIOBA CHJIA https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BI)ITaJI'I)KI/IBI;IOHlepﬁ CUJIBI z[efII)CTllls e Ha Bubmnorexa HOK
’ yio https://m.edsoo.ru/ff0a33fc
TEJO, OTPY>KEHHOE B JKUKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «ccnegoBanye 3aBUCHMOCTH Beca Teia B Bbu6nuoreka [JOK
BOJIC OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea
Bbu6nuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBanue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U
onpenenaeHue e€ rpy3onoabEMHoOCTH"
Pewenne 3anau no remam: «llnaBanue cynos.
52 Bosnx onnafllsaHHe» «/laBreHue TBE zlmz](ﬂTen Bubmioreka LIOK
yx N ’ P ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 KonTponpHas pabora no Teme «JlaBieHnue
TBEPAbIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [IOK
4 M K
> exanutccKas padota https://m.edsoo.ru/ff0a3f82
55 MorntHocTh. EAUHUITEI MOIITHOCTH bubmuorexa [JOK



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
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a3{82

VYpok-uccnenoBanue "Pacdyér MOIIHOCTH,

56 . " 1
pa3BUBaeMOM IIpU NMOABEME M0 JiecTHULE"
57 IIpocteie Mexanu3mel. Peiuar. PaBHOBecue
CHJI Ha pblUare
Peruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlaGopatopHas aéOTa «}{/Iccnpez[%BaHHe 0.5 Bubmnorexa HOK
paTopHai p ’ https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
59 Pemenue 3agau no teme «Y cioBus bubmuorexa [JOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeust
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJ[ HaKJIOHHOM MIIOCKOCTH»
61 Pemrenne 3agad mo reme "PaboTa, MOIHOCTD, Bbu6nuoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprusi. Kunernueckas u bubanorexka HOK
NOTEHUHAIBHAS SHEPIHUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPIUU bubmorexa LIOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT 110 TEME
"DKCEePUMEHTAIBHOE ONPEICTICHUE
64 M3MEHEHU KUHETUYECKON U MOTECHIIMAIbHOMI 1
SHEPTHH MPU CKATHIBAHUH TeJIa 110 HAKJIOHHOU
TJIOCKOCTH"
65 KoHnTtponbhas pabora mo teme «Pabora u
MOIIIHOCTb. DHEPT U
66 Peseprubriit ypok. PaboTta ¢ TekcTamu 1o Teme bubanorexa HOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubnuoreka [JOK
" JlaBiieHrE TBEPBIX TEJ, )KUIAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
6% PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"PaboTa. MontHoCTh. DHEprUs"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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8 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/n yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne oBpazoBaTeIbHEIe
padoTsI padoTsI pecypebl
OCHOBHBI€E TTOJIOKEHHS MOJICKYIIPHO-
1 KHHETHYECKOI TEOpHH U NX ori]LITﬁLIe Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mopenu TBEPOTO, )KUIKOTO B Ta3000pa3HOTO bubmunoreka LIOK
COCTOSTHMH BeEllleCcTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIECTBA HA
OCHOBE ITOJIO’KEHUI MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU
5 Kpucrannmieckne n amopdHsbie Tena bubnnorexa [JOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallUJUISIPHOCTb. bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmmpeHne U ckaTHe Bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO JIBHYKCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHUS Bu6muotexa [JOK
BHYTPEHHEHN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunnl Tenonepenadu Bubmiorexa LIOK
P https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepennus "l[IpakTudeckoe
p (bepern p N bubmuoreka [JOK
11 HCIIOJIL30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB U 1
" https://m.edsoo.ru/ff0a65¢0
MaTepHaJIOB B IEJISIX YHEPTOCOEPEIKCHUS
12 KomnnuecTtBo TEILIOTEHL. Y IenbHas bu6mmoreka [IOK



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

TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeH#He TerioBoro 6ananca. TemmooOMeH bu6nuoreka [IOK
13
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6MGH3 npu CMIe[I_HI/IBaHI/II/I buGnnorexa [JOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYel BOJIBI
Pacuer konmuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTSL HaTPEBaHUS TeJa U BBIIEISEMOTO UM TIPH
OXJIKICHUU
16 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
yAEJIbHOU TEIJIOEMKOCTH BenecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBa. Y IeibHas TEII0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPHUCTAIINIECKUX ’P;gn VY eapHas TemiuoTa Bubmiorexa IIOK
P ' https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
YAEJIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHEHCAIHSI. bubmmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas Temiora
71 napooOpazoBaHMsl ¥ KOHICHCALIUH. Bubmuotexa [JOK
3aBHCUMOCTb TEeMIEPATypPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenue (I)[z:{(ocmen::{oﬁ I;namiocm Bubmnorexa HOK
P " https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemenue 3anay Ha onpe/enenre BIaKHOCTH
BO31yXa
[TpuHIUTIBI paOOTHI TETIOBBIX ABUTATENCH.
24 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO

CrOpaHwsI



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

75 KIIJI reroBoro asurarens. TenaoBbie bu6nuoreka [IOK
JIBUTATEINIM U 3aIMTA OKPYKAIOIIEH Cpeabl https://m.edsoo.ru/ff0a7c7¢c

26 3aK0oH COXpaHEHHUs U MIPEBPAICHHS YHEPTUHU B
TEIUIOBBIX IpoIleccax
IToaroroBka K KOHTPOJIBLHOH PabOTE IO TEME

27 "TeﬂnJIOBHe SIBJIGHI/I$II) I/IsMeHeI:me arperaTHbIX Bubmiorexa LIOK

N . P https://m.edsoo.ru/ff0a832
COCTOSIHHUH BeIeCTBa
KourpoabHas padora o teme "TemnoBrie
28 HBHeIfI/ISI I/ISMé)HeHI/Ie arperaTHbIX COCTOSHUH Bubmiorexa LIOK
w P https://m.edsoo.ru/ff0a86ae
BEIlECTBA

29 Dnektpusanus Ten. [[Ba posia aneKTpuIecKux
3apsioB

30 VYpok-uccnenoBanue "IaeKTpu3anus Tl
WHAYKIMEH U IPU CONPUKOCHOBEHHUU"

31 B3aumopeiicTBue 3apsyKeHHBIX TeIl. 3aKOH Bu6muotexa [JOK
Kynona https://m.edsoo.ru/ff0a87¢4
OnexTprdeckoe noae. HampsokeHHOCTD

32 JJIEKT pnquKoro mmons. IT I/II)HI_II/IH Bubmnorexa HOK

P - P . https://m.edsoo.ru/ff0a8a0a
CYTIEPITO3HITUH DJICKTPUUECKHUX MOJICH
33 Hocutenu snektpuueckux 3apsiios.
DneMeHTapHbId 3apsia. CTpoeHue atoMa

34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH Bubmuotexa [JOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3amau Ha npMEHEHUE CBOMCTB bubmmoreka [JOK
3JIEKTPUUECKUX 3apS0B https://m.edsoo.ru/ff0a90cc
OJIeKTPUISCKUH TOK, YCIOBHUS €TI0

36 c LuecIT)BOBaHI/IsI I/Ic;quI/IKH SIIEKTPUUECKOTO Bubmiorexa LIOK

Y ’ P https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefcTBUS SJIEKTPUUYECKOTO TOKA bubmmorexa IJOK
p https://m.edsoo.ru/ff0a96b2
33 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKH U



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
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

JOUDJIEKTPUKH"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX bu6nuorexa [IOK
W razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1enb U €€ COCTaBHbIE YaCTH
Cuna toka. JlabopaTopHas pabora bu6nuoreka [JOK
41 " " 05
W3mepeHue u peryampoBaHue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpspkeHue. BoapTmerp.
42 JTa6o I:leo Hast a6oIT)a "U3mepeHue u b 0.5 buGnnorexa [IOK
PaTopHa p P ’ https://m.edsoo.ru/ff0a%¢14
PETYJIUPOBAHKUE HANIPSKCHUS
43 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bu6nuoreka [IOK
COIIPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh
44 AIEKTPUYECKOTO COMPOTUBIIEHUS ITPOBOIHHAKA | bubmmoreka [JOK
OT €ro JUIMHBL, IUIOLIAJHA IIOIIEPEYHOT O https://m.edsoo.ru/ff0aa738
ce4yeHMs U matepuaia”
3aBUCHMOCTD CUJIbI TOKA OT HAIIPSKCHHUS. bubmmoreka [JOK
45
3akon OMa JyIsl ydacTKa enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnast pabora "HcciaenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3 1 bu6nuoreka [IOK
pE3UCTOP, OT CONIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaiieIbHOE
COCTMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka mpasuiia
48 CJIOYKEHUS HANPSKEHUN MTpU | bubmmoreka [JOK
IOCJIEAOBATEIIbHOM COEAUHEHNUU ABYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos”
Jlaboparopnas padota "IIpoBepka mpasuiia
49 VIS CII?IJ'II)I pTOKaIr)I U 1a anl;enbiOM ’ 1 Bubmorexa LOK
P P " https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemrenne 3amau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK

A1 PA3JIMYHOr0 COCANMHCHUSA ITIPOBOJAHHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. but6mmoreka [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHnas padota "Onpenenenue padboOThI | bubnmoreka [JOK
Y MOIIHOCTH 3JIEKTPUYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE LIETH U TOTPEOUTEIN
53 SJIEKT pﬂqecxoﬁ 3HHe TUHU B 6IIZIT Kopotkoe Bubmiorexa LIOK
p P y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHUE
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEME
54 "DnexkTpudecKue 3apaabl. 3apsIKCHHBIC Tella U bu6nuoreka [IOK
ux B3auMoaercTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KontponbHas padoTa mo teme
55 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bu6nuorexa [IOK
ux B3auMoaercTBua. IlocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIC MAaTHUTHI, UX B3aUMOJICHCTBIE
57 Ypok-uccnenosanue "M3ydenue nonen | bubmmoreka [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOe nojie. MarHuTHOE 110JIe 3eMIIH 1 bubnuoteka [JOK
€ro 3HaueHue JUIA )KU3HU Ha 3eMIiie https://m.edsoo.ru/ff0acOba
OmbIT OpcTena. MaruuTHOE MOJIE
59 DJIEKT I/II‘)IGCKI(;FO ToKa MarauTHoe nosmie Bubmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTYUIKA C TOKOM
[IpuMmeHnenne dIIEKTPOMATHUTOB B TEXHUKE.
60 H£60 aTopHas a6(£)Ta "U3yueHue neicTBus 0.5 brbmiorexa LIOK
paropas p ya | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha IPOBOJIHHUK C TOKOM
DNEeKTPOABUTATEIb OCTOSTHHOTO TOKA.
Hcmonb3oBanue 31eKTpogBUTATEIICH B
61 TEXHUYECKUX YCT oﬁchax ¥ Ha TpaHCIIOPTE Bubmiorexa LIOK
yeTp " P pTe. https://m.edsoo.ru/ff0ac86¢
JlaGopatopHnas pabora "KoHcTpynpoBanue u
n3y4deHue paboThl dJIEKTPOABUTATEIS"
62 OnbiTel Papazes. 3aKOH JIEKTPOMarHUTHOM



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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naaykuuu. Ipasuio Jlenna

Dnexrporerepatop. CriocoOb! MOTydeHUS

63 AJIEKTPUYECKON SHEPTUU. DJIEKTPOCTAHIIUH HA 1
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe |
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBJICHUS"
65 KontponbHas padoTa mo teme | bu6nuoreka [IOK
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PezepHblil ypok. Paborta ¢ Tekctamu 1o teme 1 bu6nuorexa [IOK
"TennoBele siBIEHUS" https://m.edsoo.ru/ff0accSe
PezepBHblil ypok. Paborta ¢ Tekctamu 1o teme bu6nuorexa [IOK
67 n L A n 1
[ToCTOAHHBIN NEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
6% PesepBHblil ypok. Paborta ¢ Tekctamu 1o teme 1
"MarHuTHbIE siBIeHUA"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
/o yp Beero KOﬁHTpO.}IbeIe I'IpﬁaKanecmae 06pa30BATETBHEIE
padoThI padoThI pecypen
1 Mexannueckoe aBuxkeHue. MarepuaibHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [JOK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPSMOJIMHEMHOE JBUKECHUE 1 Bubmorexa LOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE. 1
CpenHsist 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHETHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JIBOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEITHOTO
6 pPaBHOYCKOpPEHHOTO JBMKeHus. ['paduk 1
CKOPOCTH
Jlaboparopuas padora "OnpeneneHue
7 CKO peHI/ISII) TGJ‘IEII) pu aBHopcio €HHOM 1 1 Bubmiorexa LIOK
yerop prp o yeKop " https://m.edsoo.ru/ff0adb18
IBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBoOogHoe magenune teia. OneiTel [ annies 1
PaBHOMEpHOE JIBMIKEHHE IO OK HOCTH.
9 [lepuon I/I: qaCTHOTa 00 ameHHﬂpJ}gI(HeﬁHaﬂ u 1 Bubmnorexa HOK
p p ’ https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHHE 1
N bubnuoteka [JOK
11 ITepsrrit 3akoH HeroToHa. BekTop cHiel 1
P P https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon Hetotona. PaBHOAEHCTBYOIIIAs | bubmmoreka [JOK

chJia

https://m.edsoo.ru/ff0ae72a



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
https://m.edsoo.ru/ff0ae72a

bubmunoreka LIOK

13 Tperuii 3akoH Herorona. Cynepno3unus cui https-//m.edsoo.ru/f0ac982
14 Pemenue 3ana4 Ha TpUMEHEHUE 3aKOHOB bu6nuoreka [IOK
Hprotona https://m.edsoo.ru/ff0aebbe
but6mmoreka [IOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctun»
JlaboparopHas padota «Onpenenenue bubmmoreka [JOK
17
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuiia TpeHUS Bubmiorexa IIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
Kod(dUITMEHTAa TPEHUS CKOJBKCHHS " https://m.edsoo.ru/ff0af8be
11 Pemenne 3amau no treme "3akonsl HeroToHa. Bbubmunoreka LIOK
Cuina ynpyroctu. Cuna tpenus"” https://m.edsoo.ru/ff0afb8e
2 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bu6nuoreka [IOK
TATOTEHHUsS. Y CKOpEHUE CBOOOTHOTO MMaJICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuKeHHE TET BOKPYT
23 rpaBuTannoHHOrO 1eHTpa (ComHeyHas
cucrema). ['amaktuku"
24 Pemenue 3agau no teme "Cuiia TSHKECTH U bubmoreka [JOK
3aKOH BCEMUPHOT'O TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocmuueckast ckopocts. HeBecomocTs bu6nuorexa [IOK
U TIEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJbHOW TOYKHU.
AbcomotHO TBEpAOE Teno. PaBHOBecue bubmmoreka [JOK
26 R I
TBEPIOTO TENA C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuinsl. LleHTp TsKECTH



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
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https://m.edsoo.ru/ff0afe36

Pemenne 3aga4q mo reme "MOMEHT CHIIBL.

bu6mmoreka [IOK

28 Ientp TsxecTn" https://m.edsoo.ru/ff0b02b4
29 "Mexammecros asieenme. Braumiozeticrnnc Bu6morera LIOK
Ten" https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabora no teme "Mexanndeckoe bu6nuorexa [IOK
nBmwxenne. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
S coxpaneronmmymen. Ypyroe n neympyros Bu6morera LIOK
e — https://m.edsoo.ru/ff0b07fa
32 Pemienue 3agau no teme "3akoH coxpaHeHUs bu6nuoreka [IOK
uMITynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTuBHOE ABMKEHHE B
MPUPOJE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTh nggggfg{ﬁ)gg}ﬁfob 0a84
35 PaGota cuiibl TSHKECTH, CHITBI YIIPYTOCTH H bubmmoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «Onpeaenenne padoThl
36 CUJIBI TPEHUS TP PABHOMEPHOM JBUKCHUU
TeJa Mo FOPU30HTAIBHON MTOBEPXHOCTH
37 Cas3b dHepruu u padboTsl. [loTeHnanpHas
SHeprus
38 Kunernueckas sneprus. Teopema o Bu6muotexa [JOK
KMHETUYECKON YHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaboparopHas pabota «3ydyeHue 3akoHa bubmmoreka [JOK
40 COXpaHEHUsI IHEPT U https://m.edsoo.ru/ff0bl12fe
41 KonebarenbHoe IBUKEHHE U €T0 bubnuoreka [IOK
XaPAKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxarommue KoneOanus. BelHyKIeHHBIC bu6nuoreka [IOK

KoJiebanus. Pe3onanc

https://m.edsoo.ru/ff0b2010



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
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTuuecKkuil U Npy>KUHHBIA MAsITHUKH

44

VYpok-uccnenopanue «3aBUCUMOCTD IIEpUOAA
KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MacCChI
rpy3a»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue s3HEPrun Mpu MEXaHUYECKUX
KOJIeOaHUIX

46

JlaboparopHas pabota «OnpeneneHnue
YaCTOTHI M MIEPUO/Ia KOJICOAHHIA TIPYKHUHHOTO
MasITHUKa»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBHCHUMOCTH IEPUOJIa KOJIeOaHuil rpy3a,
MIOJIBEIICHHOTO K HUTH, OT MacChl TPYy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbl. CBOMCTBA
MCXAaHNYCCKHUX BOJIH. HpOI[OJIBHInle nu
MTOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepenmus "MexaHUYecKre BOJHBI B
TBEPAOM Telie. CeHCMUYECKHE BOTHBI"

50

3Byk. PacnipocTpanenue u oTpaxxeHHue 3ByKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME
"3aKkoHbI coxpaHeHHs. MexaHnuecKkue
K01e0aHus U BOJHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KoHTtposbHas padoTta mo teme "3aKoHbI
coxpaHeHus. MexaHn4deckue KoyieOaHus u
BOJIHBI"

56

DNIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

BOJIHBI

57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
VYpoxk-kondepenuus "[lkana
bu6nuoreka [IOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBaHue 1
N " https://m.edsoo.ru/ff0b2fe6
DJIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
VYpok-uccnenoBanue "M3yueHne CBOMCTB
bu6nuoreka [IOK
59 AIIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO 1
MOBHITEHOTO TetedoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemienue 3a1au Ha onpeeeHUE YacTOThI U
JUITMHBI 3JIEKTPOMAarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas npupoza csera. CKOpocTb bubmmoreka [JOK
cBera. BoaHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuueitHoe
bu6nuoreka [JOK
62 pacrpoctpanenue cBera. 3atmMenus CoJiHLA U 1
TyHbi https://m.edsoo.ru/ff0b3658
3aKOH OTpax€HUs cBeTa. 3epkaja. Pemenue
bubmmoreka [JOK
63 3a/1a4 Ha MPUMEHEHHUE 3aKOHA OTPAKEHUS 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS bu6nuorexa [IOK
CBETa https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmmoreka [JOK
65 Hcnonp30BaHne MOJIHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3cSc
OTPaKCHHSI B ONTHYECKHUX CBETOBOAX
JlaGopatopHas pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPEJIOMJICHUSI CBETOBOTO
Jdy4a OT yIJla aJeHHsl Ha TpaHule "BO3ayX-
creksio""
VYpok-koHdpepenuus "McnonbzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3L"
bu6nuoreka [IOK
68 JIun3el. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3{2¢



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b3f2c

bubmunoreka LIOK

69 [MocTpoenue n3obpakeH B TMH3aX hitps://m.edsoo.ru/f0bd44a
H n
10| poxyeriore paceromana 1 onmiaeoror cuns Bu6morexa LIOK
Y I.), " https://m.edsoo.ru/ff0b4206
coOUparoIIe JTUH3BI
7 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bu6nuoreka [IOK
npuOopb!" https://m.edsoo.ru/ff0c0a7e
72 ['na3 kak ontuyeckas cucrema. 3peHue bubmaorexa LIOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledextsr 3penus. Kak
COXpaHUTh 3peHue"
P .
74| Tusotons, Cromems cnextpatin wséros Bu6morexa LIOK
’ p I ) https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaboparopHas pabota "OnBITHI 110
Pa3IoKEHUI0 OENIOro CBEeTa B CHEKTP U bubmmoreka [JOK
75
BOCIIPUATHIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUH Yepe3 [IBETOBbIC (PHIIHTPHI"
76 VYpok-npaktukym "BoaHOBBIE CBOWCTBA CBETA!
nucriepcusi, uaTepdepeHIus u audpaxuus”
77 OmnsiTel Pe3epdopaa v ruranerapHast MOJI€Thb bu6nuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Mozaens atoma bopa
79 Hcnyckanue U MOrJIoneHue CBETa aTOMOM. bubmmoreka [JOK
KBanTsl. JInHelyaTble CIEKTPHI https://m.edsoo.ru/ff0c144c
R0 VYpok-npaktukym "Habntonenue criekTpoB bubmmoreka [JOK
UCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUABI bubmmorexa [JOK
& a1 https://m.edsoo.ru/ff0c1672
82 Ctpoenue atromHoro siapa. Hykinonnas Mmoaens bubmmorexa LIOK
https://m.edsoo.ru/ff0c18ac
83 PaanoaktuBHbIE TpeBpaienus. M30Tomnbl but6mmoreka [IOK



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/ff0clal4

Pemenue 3agay nmo reme: "PagnoakTUBHEBIE

bubmunoreka LIOK

84
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana
36 Ypok-koHpepenmus "PagnoakTuBHBIC bu6nuoreka [IOK
W3JIyYEHHUS B IPUPOJAE, MEAUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
’7 SAnepHble peakuu. 3aKOHbI COXpPaHEHHUS bu6bnuorexa [IOK
3apsIOBOTO U MACCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U Bu6muotexa [JOK
88
SHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "SAnepusie peakuyun"
Peakiuu cunrtesa u nenenus saep. Mcrounmku Bbubmunoreka LIOK
90 N
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepennus "SAnepHas sHEpreTHKA.
91 JleficTBHS pagquOaKTUBHBIX U3JIy4EHUN HA
JKUBBIE OpraHu3Mbl"
[ToaroroBka Kk KOHTPOILHOU PabOTE MO TEME
9 "DEeKTPOMarHuTHOE MOJIE. bu6nuoreka [IOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS "
KoHnTtponbHast pabota mo teme
93 "DeKTpOMarHuTHOE MOJIeE.
DneKTpoMarHuTHeIe BoJHbI. KBaHTOBBIE
siBJIeHUS "
[ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK
94 " e n .
paboTel 10 Kypcy "B3aumopeiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTopenue, o006IcHME. Pemenue
95 aC‘IeTII){BIX u Kaqe(:-”IJTlBeHHBIX 3a/1a4 10 TeMe bubmmorexa [JOK
%,) " https://m.edsoo.ru/ff0c2572
TeroBble MPOUECCHI
IToBTOpenue, 0000menue. Pemenue
P Hl bu6mmoreka [IOK
96 pacCUETHBIX U KQYECTBEHHBIX 3a/a4 10 TEME

"KIIJI TermoBbIx aBurarenci'

https://m.edsoo.ru/ff0c2a22
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[ToBropenue, 0600meHue. Perenne

97 o S 110 TOME 1 bubmuoreka [JOK
E)aC‘IeTHBIX Y Ka4eCTB HHI;IX Jad 110 TeM hitps://m.edsoo.r/f0c2b30
KIIJI anekTpoycTaHOBOK
08 [ToBTOpenue, 0606meHue. JlabopaTtopHbie 1 1 bu6nuoreka [IOK
pabotsl o Kypey "CBeToBbIE SIBIECHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, 06o0menue. Pabora ¢ Tekctamu 1 bu6nuorexa [IOK
1o TeMe "3aKOHbI COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, 06o0menue. Pabora ¢ TekcTamu 1 Bu6muotexa [JOK
no TeMe "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu | bubmmoreka [JOK
1o TeMe "CBeTOBbIC SABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 0600meHue. PaboTta ¢ TekcTamu 1
no Teme "KBaHToBas u sinepHas puszmnka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA
» dusuka, 7 knacc/ [epeimkua A.B., O011eCcTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH»

» Gusuka, 8 kiacc/ [epsimkua A.B., OOIIECTBO C OrpaHHYEHHON
OTBETCTBEHHOCTHIO «J[PODAY; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocemienue»

» dusuka, 9 knacc/ [lepoimkua A.B., ['yrauk E.M., OG1iecTBO ¢ OrpaHM4eHHOM

OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odiecTBo «M3aaTenscTBO

((HpOCBCHlCHI/IC»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

7 KIIACC

1. PaGouas nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUH C BEHIOPAHHBIM YICOHUKOM:

4. Ilepoiikun A.B. ®uzuka. 7 kinace. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOITpOCOB U 3a11a4 no usuke. 7-9 ki1 — M.
[Ipocsemenne, 2010. —192c¢.

8 KJIACC



1. PabGouas mporpamma. @usuka. 7 — 9xmacchl: y4eOHO-METOIUUECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-e u3zz.,crepeorun. —M.: poda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITepoeikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHUH C BRIOPAHHBIM YICOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. Y4ueOHUK 11t 001eo0pa3zoBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.1. COopHUK BOITPOCOB U 3aj1a4 no pusuke. 7-9 ki1. — M.
ITpocsemenue, 2010. —192c¢.

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

7. ActaxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padoTsl. KoHTponbHbIE
3ananus. —Caparos:Jluneit, 2014.

8. «KonTponbHO-u3Mepurenbubie Mmatepuainsl. Gusuka. 7 kinace/Coct. H..
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meToaudeckoe rmocoone/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ilepoikun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuy Metoaunueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosATeIbHbIE U KOHTPOJIbHBIE PAOOTHI-8

kiacc 2017 M. ipoda



13.B.B. [llaxmatoBa ,0.P. llledpep JAuarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda
14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit CoopHuk Bonpocos u 3a1au

2015 M. Jlpoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinaccol: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e u3z.,crepeorun. —M.: [poda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepobiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBHHU C BEIOPAHHBIM yUEOHUKOM:

4. Ilepwiikun A.B. ®uzuka. 7 knacce. YueOHUK 17151 00111eo0pa3oBaTeIbHbIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHUK BOITPOCOB U 33j1a4 o pusuke. 7-9 ki1 — M.
[Ipocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U KOHTPOJIbHBIE
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTposibHBIE
3ananus. —Caparos:Jluneit, 2014.

8. «KontponbHO-u3Mepurenbubie Mmatepuainsl. Gusuka. 7 kinace/Coct. H.U.

3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-mMeroaunueckoe nocodbue/ A.E. Mapom.-

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

KoHTponbHbIE 1 caMOCTOATEIbHBIE pa0OTHI MO (U3HKE. 9 KiIacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 kinace» / O.W. I'pomuea. — M.:
MN3narenscTBO «OK3ameny, 2014,

Tectol o pusuke. 9 knacc: k yueOHuky A.B. Ilepeimkuna, E.M. I'yrHuk
«Dusuka

9 xmacc» / O.W. I'pomrieBa. — M.: U3natensctBo «OK3amen», 2010.

®dusuka. 9 knacc. TemaTuueckue TecToBble 3aaHus s noarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SApocnasis: OO0 «Axkagemus
pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

7 KIIACC

. bubnnoreka — Bc€ o npeamery «duznka». — Pexum nocryna:
http://www.proshkolu.ru

2. BuneoornbiTsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Equnas kosiekius nudpoBeix 00pa3oBaTeNbHbIX peCypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. lntepecHble MaTepUalibl K ypoKkaMm (PU3UKH 1O TEMaM; TECThI 110 TEMaM;

HarJsAHbIe TOcoOUs K ypokam. — Peskxum goctyma: http://class-fizika.narod.ru



5. [ludposbie oOpazoBaTenbHbIE peCypChl. — Pexxum goctyna:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KJIACC

1. bubimoTteka — Bcé no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoornbITel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enunas kosuteknus mudpoBBIX 00pa30BaTeIbHBIX PECypCcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. laTepecHble MaTepralibl K ypokaMm (PU3UKH M0 TeMaM; TECTHI TI0 TEMaM;
HarJsAHBIe TOcOOUs K ypokam. — Pexkxum goctyma: http://class-fizika.narod.ru
5. [ludposeie 0OpazoBaTenbHBIC peCypChl. — Pexum goctyna:
http://www.openclass.ru

6. DIeKTpoHHbIE Y4eOHUKH 110 pusuke. — Pexxum nocryna: http://www.fizika.ru
9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas koyuiekius nudpoBbIX 00pa30BaTelIbHBIX pecypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

3. MaTepecHbie MaTepualibl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaM;
HarJIgIHbIe TocoOus K ypokam. — Pexum gocryna: http://class-fizika.narod.ru
4. lludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum noctymna:

http://www.openclass.ru



5. DnexTpoHHbIe yueOHUKH 10 Pusnke. — Pexxum noctyna: http://www.fizika.ru
6. lucranmumonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIHN KI1acc.
CeteBoe oOpa3zoBaTenbHOe cooliiecTBo. http://www.openclass.ru/node/109715
7. Enunas kostekuus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbI IEHTP HHHOPMALITMOHHO-00Pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTa0ps» Marepuaisl o gusnke. http://archive.1september.ru/fiz
11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKXusas pusuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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