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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA Ha OCHOBE
MOJIOKEHWH W TpeOOBaHMI K pe3ysbTaTaM OCBOCHMsI Ha 0a30BOM YpPOBHE OCHOBHOW 00pa30BaTEIbHOU
nporpammsbl, npeacrasieHHbix B PI'OC 000, a Taxke ¢ yuéroM deaepanbHOW pabodeld mporpaMMel
BocnuTanus 1 KoHnenmuu npenoaBanus yueOHoro npeamera « Dusznkay.

Conepxanue mporpaMMmbl 10 (pU3MKE HampaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YyYarOIIMXCsl M OPTaHU3AIUI0 N3ydeHUs (PU3MKH Ha JIEeSTebHOCTHON OCHOBE. B mporpamme
1o (GU3MKE YYUTHIBAIOTCS BO3MOXHOCTH y4ueOHOro mpeamera B peanmsanuu tpeboBanniit ®I'OC OO0 x
IUTAHUPYEMbIM JINYHOCTHBIM M METaINpEJAMETHBIM pe3ysibTaTaM O0yuYeHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[IporpamMma 1o ¢u3uKe ycTaHaBIMBAET paciipesieiieHre yueOHOro MaTepurana o rojam ooydenus (1o
KJlaccaMm), IIpeyiaraeT MpUMEPHYIO IIOCIEA0BAaTENbHOCTh U3yUEHUS! TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS

IIPEIMETHOIO COJEPKAHUS U Y4ETE BO3PACTHBIX 0COOEHHOCTEHM 00yUarOMIMUXCS.

duszuka ABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY
(bu3nyecKre 3aKOHBI JIeKAaT B OCHOBE MTPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, OMOIOTHEH, acTpOHOMUEN
u ¢usznyueckoil reorpadueil, BHOCHUT BKJIaJ B ECTECTBEHHOHAyUHYI0 KapTHUHY MHpa, MPEIOCTaBIsSEeT
Haubosee sICHbIE OOpa3lbl MPUMEHEHUsS HAyYHOrO METOoAa MO3HAHUS, TO €CTh CIoco0a MOIYyYeHUS
JIOCTOBEPHBIX 3HAHUH O MHpE.

Onna U3 TIIaBHBIX 3a7a4 (PU3MUECKOT0 00pa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUs COCTOUT B
(bopMHPOBaHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECca K HAyKe y 00yYarOIIIXCsl.

Wzydenune ¢pus3ukm Ha 0a30BOM YpPOBHE MPEAIONIATaeT OBJIAJCHHUE CIEAYIONIMMUA KOMIIETEHTHOCTSMH,
XapaKTepU3yIOLIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb!

HAYYHO OOBSICHSTD SIBJIICHUS;
OLIEHHUBATh U TIOHUMATh OCOOCHHOCTH HayYHOTO UCCIIEIOBAHNUS;
MHTEPIPETUPOBATH JJAHHBIE M HCIOJb30BaTh HAYYHBIE JI0KA3aTEIbCTBA AJIs MOJIYUYEHUs BHIBOJOB.

Ienn u3ydyeHus (GuU3MKM Ha YpOBHE OCHOBHOTO 00mIero oOpas3oBaHus ompeneneHbl B Konnenuuu
npenoaaBanus yueOHoro npeamera «dusuka» B 00pazoBaTenbHBIX opranu3aiusax Poccuiickoit @enepanun,
peayn3yIoluX OCHOBHBIE OOIIe00pa3oBaTeIbHble MPOTpaMMbl, YTBEpKIEHHOW pemeHueMm Komneruu
Munucrtepctsa npocBenieHus: Poccuiickoit @enepanuu (mpotokod ot 3 aexadps 2019 r. Ne [1K4BH).

Henu usyvyenus ¢pusuku:

MpHOOpEeTeHNnEe HWHTEpeca M CTPEeMJICHHUS OOYyYaroIIMXCs K HAaydYHOMY HM3yUEHHUIO MPUPOJBI, Pa3BUTHE HUX
MHTEJJIEKTYyallbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe TTO3HaHUsI U (POPMUPOBAHUE UCCIIEIOBATETHLCKOTO OTHOIICHHUS
K OKpPYalOILlUM SIBJIICHUSIM;

dbopMHpOBaHNE HAYYHOIO MHMPOBO33pPEHHMS KaK pe3yJibTaTa H3Y4YeHHs OCHOB CTPOEHHUS MaTepuu u
(byHIaMeHTaIbHBIX 3aKOHOB (DH3UKH;

(dhopMHUpOBaHKE TPEACTABICHUA O POIM (DU3UKH IS Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHHUKU W
TEXHOJIOTHIL;

pa3BUTHE MPEICTaBICHUI 0 BOZMOXKHBIX cepax Oyayiieit mpodeccuoHanbHOM AeATeIbHOCTH, CBI3aHHOM C
(bu3HKOMN, TOATOTOBKA K AalbHEHIIIEMY O0yUEHUIO B ’TOM HAIPaBICHUU.

JlocTiKeHHe 3THUX Leled mporpaMmbl 1Mo (uU3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
o0ecreynBaeTcs pelieHueM CIeIyoNuX 3a/1aY:
pHOOpeTeHne 3HAHUNW O TUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX, JIEKTPUUYECKUX,
MarHUTHBIX U KBAHTOBBIX SIBIICHUSX;



MpUOOpETEeHNE YMEHHUM OMUCHIBATh U OOBACHATH (DU3MUYECKHE SBIIEHUS C HCIIOJIb30BAHUEM IOTYYEHHBIX
3HAHUI;

OCBOEHHE METOJIOB pEIICHUs MPOCTEHIINX PAcUETHBIX 3aJad C HCIIOJIb30BaHHEM (PU3NYECKUX MOJENEH,
TBOPUYECKHUX U MTPAKTUKOOPUEHTUPOBAHHBIX 33/aY;

pa3BUTHE yMCHHI HaOJIOaTh TPHUPOJHBIC SIBICHUS W BBHIMOJHITH OMBITHI, JAOOPAaTOpHBIE Pa0OTHI H
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

ocBoeHUEe TPUEMOB paboThl ¢ uWHpOpManuend (U3MUYECKOTO COACpX)aHMS, BKIIOYAas HWH(OPMALUIO O
COBPEMEHHBIX JIOCTIXKEHUAX (PU3UKU, aHAIU3 U KPUTHUECKOE OLIeHHBaHKE UH(OpMAIUY;

3HAaKOMCTBO cO cdepamu MpodhecCHOoHANbHON NesSTeNIbHOCTH, CBI3aHHBIMU C (PU3UKOI, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢uznku (6a30Bbli ypoBEHB) HA YPOBHE OCHOBHOTO 0011Iero 00pa3zoBaHusi oTBOAUTCS 238 yacoB: B 7
Kiacce — 68 yacoB (2 yaca B Hezelro), B 8 kiacce — 68 yacoB (2 yaca B Henedro), B 9 kiacce — 102 vaca (3 gaca B
HEJIEIIO0).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3zpnen 1. @usuka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUpa.

®duzuka — Hayka o mpupoje. SBnenus npupojsl. Oundeckue SBICHUS: MEXaHHUYECKHE, TEIJIOBbIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue dusznueckux BenuuuH. Dusnueckue mpubopsl. [lorpemrHocts
u3MepeHuil. MexayHapoaHasi cucTemMa eIuHUII.

Kak ¢wus3mka um japyrue eCTECTBEHHBIC HAyKHM H3ydalOT MPUPOAY. ECTECTBEHHOHAYYHBIH METOJ
MO3HAHUS: HAOJIO/IeHUE, IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBIIKEHHUE TUIIOTE3, SKCTICPUMEHT TI0 ITPOBEPKE
rUNoTe3, 00BsICHEHNE Ha0II01aeMor0 siBlieHus. Onucanne PU3nIecKuX sBICHUM ¢ TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, DJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®uznyeckue NpuOOPHI U IpOIEeTypa MPSIMBIX U3MEPEHUH aHATOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopuvie padbomol u onvimel.

OnpenesneHue IeHbl JeJIeHUs IKalbl U3MEPUTEIBHOT0 Mproopa.

N3mepenue paccTossHUAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne temneparypsl Py NOMOIIHN KUAKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPBHI.

o gk~ wbdE

[IpoBenenue wuccrnegoBaHUs IO IPOBEPKE THUIIOTE3bl: NAJBbHOCTH IIOJETA IIApPUKA, ITYLIEHHOIO
TOPU30HTANILHO, TEM OO0JIbIIIEe, YeM OOJIbIIe BBHICOTA ITyCKA.
Paspnen 2. [lepBoHayanbHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA.
CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. ONbIThL, JA0Ka3bIBAIOIINE JAUCKPETHOE
CTPOECHUE BEILIECTBA.
JIBrm>kenue 4vacTtull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHS YACTHI[ C TeMmepaTypou. bpoyHoBckoe
newkenue, nuddysus. BzanmoelicTBre 4acTUIl BEECTBA: MPUTHKEHNE U OTTAIKMBAHUE.
ArperaTHbIE COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAITMYECKUX) TEJl.
BSaHMOCBﬂSB MG)K}Iy CBOfICTBaMPI BCIIICCTB B paSHI)IX aneFaTHBIX COCTOSHUAX U UX aTOMHOMOJ'IeKy.]'IHpHI)IM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.



Hemoncmpayuu.
1. Habmronenune OpOyHOBCKOTO JIBH)KCHHS.
2. Habmronenune nuddysuu.
3. HabGmronenwue siBneHUM, OOBSICHSIOMINUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YacTHII BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OueHka quamMeTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHuEeM (poTorpadumuii).
2. OmnbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ia30B.
3. OmnbIThl 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBUE TeJl.

Mexanunueckoe nBrxkeHue. PaBHoMepHoe u HepaBHOMepHOE JABIKeHHe. CkopocTs. CpenHss CKOpocTh
[IPU HEPABHOMEPHOM JBUKEHUU. PacuéT myT u BpeMeHU JIBUKEHMUSL.

SIBnenue wuHepuuM. 3aKOH HHEpuUMU. B3aumopneicTBHE Ten Kak NpUYMHA M3MEHEHHUS CKOPOCTH
NBIKEHUs Tell. Macca kak Mepa nHepTHocTH Teina. [ImotHocTs BemecTBa. CBsi3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEILECTBA.

Cuna kak xapaKTepuCTHKa B3auMojieicTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3mepenue cuiisl ¢
MOMOIIBI0 TUHAMOMETpA. SIBieHHe TAroTeHus u cuia TshkecTd. Culla TSHKECTH Ha JIpYruX ImiaHeTax. Bec
tena. HeBecomocth. CroskeHue Cuil, HampaBlIEHHBIX MO OAHOW mpsiMol. PaBHoxelicTBytomas cui. Cuma
TpeHus. TpeHue CKOIbKEHUs U TPeHUe MoKos. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.
HalGmronenne MexaHUu4ecKoro ABMKEHUS Tea.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUYKEHUS.
Habnronenue siBiieHUs] HHEPLIWH.
HaGroienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHHE MaccC 1O B3aUMOJCHCTBUIO TEI.

o gk~ wbdE

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MIPSIMOM.
Jlabopamopuwvie pabomovt u onvimol.

1. OmnpezneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUS (LIapUKa B )KUIKOCTH, MOJEIH JIEKTPUUECKOrO
aBTOMOOWJIS U TaK Jiajee).
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM HIapuKa 110 HAKIIOHHOW MJIIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPIOTO TeNa.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD PACTSKEHUS (IedopMaliun) Npy>KUHbI OT MPUIOKEHHON
CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tejla U Xapakrepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBnenne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hapnenne. CriocoObl YMEHBIIEHUS U YBEIMUYCHUS JaBieHus. [[aBnenue rasa. 3aBUCUMOCTb JJaBJICHUS
raza or o0nréma, Temrepatypbl. [lepenada maBneHus: TBEPABIMH TEJIaMH, XUIKOCTIMU M Ta3aMH. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbIL. 3aBUCUMOCTD JIaBIE€HUS KMJIKOCTH OT TiyOuHbl. ['MapocraTuueckuii
napagokc. CooOrmaromniuecs: cocyibl. [ uapaBinnueckue MEXaHNU3MBbI.

Atmocdepa 3emnu u atrmocdepHoe naBiieHHe. [IpUUMHBI CyIIECTBOBAHUS BO3AYIIHONH OO0OJOYKH
3emumn. Onwir Toppuuerm. M3mepenne atMochepHOTO JMaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! /i u3MepeHust arMoc(hepHOTO JIaBICHUSI.

JlelicTBHE >KMJIKOCTH W ra3a Ha MOIPy>KEHHOE B HMX Telo. BelTankuparomas (apXuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3agyxomnnaBanue.



Hemoncmpavyuu.

3aBUCHMOCTb JaBJICHUS ra3a OT TEMIEPATYPBI.

[lepenaua naBineHUs KUJIKOCTHIO U TA30M.

Coo01maromuecst Cocy/bl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpPHOTO TaBICHHMSL.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTrPyKEHHOM YaCTH TeJa U MJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

N o U~ wDhdRE

VYcnoBue 1uiaBaHMs Ted: IUIABAaHWE WJIM IOTPYXKEHME Tel B 3aBUCUMOCTH OT COOTHOILEHUS
IJIOTHOCTEH TeJIa U )KUJIKOCTH.
Jlabopamopuvie pabomot u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOTPYKEHHON B )KMJIKOCTh YaCTH TeJa.
Onpenenenre BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAKOLIEH CHUJIbI, IEUCTBYIOIIEH HA TEJIO B KUJKOCTH, OT MACChI
Tena.
4. OmnbITbl, AEMOHCTPUPYIOILIKE 3aBUCUMOCTH BBITAJKMBAIOIICH CHJIBI, JNEHCTBYIOILEH HAa TEIO B
AKHJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIAKOCTh YACTH T€JIa U OT INIOTHOCTH >KUKOCTH.
5. KonctpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONPENEICHHUE €€ TPY30I0ABEMHOCTH.

Paznea 5. PaGora n MoIHOCTD. JHeEprus.

Mexannueckast pabora. MoLIHOCTb.

[IpocTeie MexaHu3MbI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio paBHOBecus phlyara.
[Ipumenenue npaBuiia paBHOBECHS pblyara K Osioky. «3omotoe mnpaswio» MmexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckas um noTeHuManpHas sHeprus. lIpespamenune ogHoro Bunaa
MEXaHUYECKON HEPTUHU B APYTOH. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Ompenenenue pabOThl CHJIbI TPEHUS NPU PABHOMEPHOM JIBJKEHUHU Tella IO TOPU30HTaJIbHOU
MTOBEPXHOCTH.
2. HccnenoBaHue ycinoBHI paBHOBECHS ppluara.
3. Hsmepenne KII/] HakIOHHON MJIOCKOCTH.
4. HW3ydeHne 3aKOHA COXPAaHEHUSI MEXAHUYECKOUW dHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble sIBJEHHUS.

OCHOBHBIE TIOJIOKEHHST MOJIEKYJIIPHO-KUHETHIECKON TEOPUHU CTPOEHHUS BemecTBa. Macca U pa3Mepsl
aTOMOB U MOJ'IeKy.]'I. OHI)ITI)I, HOJITBep)K)IaIOH_[I/Ie OCHOBHBIC ITOJIOKCHUA MOH@Ky.]'ISIpHOKHHCTH‘-ICCKOfI TGOpI/II/I.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BerecTBa. Kpucramimyeckue u amopgHbIe
Tena. OOBSICHEHHE CBOMCTB Tra3oB, JKUIKOCTEH M TBEPHABIX TEN HA OCHOBE MOJOKEHUH MOJIEKYJISIPHO--
KHUHETH4ecKoi Teopuu. CMauynBaHue U KaNWJUIPHBIE sIBJIEHUS. TerioBoe paciiupeHue u cxxaTue.

Temneparypa. CBs3b Temmeparypbl CO CKOPOCTBIO TEIUJIOBOTO JBMXKEHUS 4YacTHL. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsi BHYTPEHHEH SHepruu: TeIulonepenadya M coBeplieHue padoThl. Bunsl
TEIUTOTIEPEIauu: TEIJIOMPOBOHOCTD, KOHBEKIIUS, N3JIyUCHHE.



KomnuecTBo Temmotel. YaenbHas TETUIOEMKOCTH BEIIECTBA. TeMJIO0O0OMEH M TEIJIOBOE PaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBmeHune W OTBepAEeBaHUE KPUCTAIUIMYECKHUX BEIIECTB. Y IETbHAS
terioTa TuiaBieHus. [lapooOpasoBanue u KouaeHcarnusa. Vcmapenme. Kumenwe. YnenpHas TtermioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO JJaBICHHUS.

BnaxnocTs Bo3ayXxa.

DHeprus TOIMBa. Y IeiabHask TEII0Ta CrOPaHuUs.

[Mpunnunsl pabotel TeruoBeix asurareneit KIIJ[ temmoBoro asuratens. TeroBele aBUTATENN U
3alUTa OKPYKAIOIIEH Cpeibl.
3aKOH COXpaHEHHMS U MPEBPALICHUS YHEPTUH B TEIUIOBBIX MIPOIIECCaX.

Jlemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
HaGumoienne SBICHUI CMAYMBAHMS U KAMJUTSIPHBIX SBJICHHIA.
HabiroieHre TemioBoro pacimpeHus Tedl.
N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEBaHUM WITA OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMrneparypsbl.
Buael Terionepenayu.
OxJtaxaeHre pu COBEPIICHUN PaOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEIITHUMU CHIIAMH.

© o Nk~ wDdPRE

[EY
o

. CpaBHEHHUE TEIUIOEMKOCTEN pa3IMYHbIX BEIIECTB.

[EEN
[N

. HaOnronenue kumeuus.

[E
N

. HaGnroieHre mocTosTHCTBA TeMITepaTyphl IPH IJIABICHUH.

13. Mopaenu TEerIoBbIX ABUTATEIEH.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKCHHUSL.

OnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM CONIM WM caxapa.

OnbIThI 10 HAOTIOJJEHHUIO TETIIOBOTO PACIIMPEHUSI TA30B, JKUJKOCTEH U TBEPIBIX TEII.
Omnpenenenue AaBleHUs BO3ayXa B OaTUIOHE MITIPHIIA.

o~ bR

OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCHMOCTh JIaBJIEHUS BO3[yXa OT €ro 00bEMa M HarpeBaHUs WJIU

OXJIQXKICHHUSL.

6. IlpoBepka rumoresbl JUHEHHON 3aBUCUMOCTU JIJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIepaTypsbl.

7. HabOmioneHue W3MEHEHUs BHYTPEHHEH SHEpruM Tella B pe3ylibTaTe Terionepenaud M padoThl
BHEILHUX CHUIIL.

8. MHccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IMOJXYYEHHOTO BOJOW MpPH TEMIOOOMEHE C HarpeTbiM
METAJUIMYECKUM [IUINHAPOM.

10. Onpenenenue yneapHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OnpeneneHnue OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yAeabHON TEIIOTHI IJIaBICHUS JIbAA.

Paznen 7. DiiekTpuyeckue ¥ MarHuTHbIE SIBJICHUS.



OnekTpuzanusa Tena. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzammopelcTBue 3apsiKE€HHBIX TeNl. 3aKOH
Kynona (3aBUCMMOCTb CHIIBI B3aUMOJIEUCTBUS 3apsyKEHHBIX TEJl OT BEIMYMHBI 3apsA0B U PACCTOSTHUS MEXKIY
TeJIamu).

Onextpuueckoe 1nosie. Hanpspk€HHOCTh — anekTpuueckoro nois. IlpuHnun — cyneprnosunuun
NEKTPUYECKUX I0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. OJEeMEHTapHbIM 3nekTpuueckuil 3apsa. CrTpoeHue aroma.
[IpoBOAHMKY M TUANIEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKU TOK. Y CJIOBHSI CyLIECTBOBAHUS MIEKTPUYECKOrO TOKA. MICTOYHMKM IOCTOSTHHOTO TOKA.
JIeHCTBUS AIIEKTPUUYECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B )KUIKOCTAX U
rasax.

Onexrpuueckas uens. Cuia TOKa. JNEKTpUyYecKoe HampspkeHue. CONpPOTHUBIIEHUE IPOBOJHUKA.
VYaenpHOE cOnpOTUBIIEHHUE BellecTBa. 3akoH Oma s yuyactka 1enu. [locienoBarenbHoe U napajiebHOE
COEJJMHEHHE ITPOBOJHUKOB.

PabGota M MOIIHOCTH AJIEKTPHUECKOro ToKa. 3akoH Jxoyns—JleHma. DnekTpuueckue Uenu u
NOTPEOUTENHN IIEKTPUIECKOH SHEprun B ObITY. KOpoTKOe 3aMbIkaHMe.

ITocTosiHHBIE MarHUTHI. B3anMozeicTBre IOCTOSHHBIX MarHUTOB. MaruuTHoe noJie. MarHuTHoe 1oiie
3eMiIM M €ro 3HaueHue s kKu3Hu Ha 3emie. OnbIT Opcrena. MarHuTHOE IoJie 3IEKTPUYECKOTO TOKA.
[IpuMeHeHnE 3JIEKTPOMAarHUTOB B TEXHMKE. JIeHCTBME MAarHMTHOrO MOl Ha INPOBOJHUK C TOKOM.
DNeKTpOoABUIaTEb IOCTOSSHHOTO TOKA. Mcrionb30BaHue 2J€KTpOABUTaTENEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Onpitel @apanes. SBnenue snekTpoMarHuTHOW wWHAyKIWU. [IpaBuio Jlenna. DnexTporeneparop.
CriocoOpl TOJTyuy€HUsl 3JEKTPUYECKOM SHEPrUu. OJEKTPOCTAHLIMKM Ha BO30OHOBISEMBIX MCTOYHHMKAX
SHEpPrUHu.

Jemoncmpayuu.
OnexTpusanus Tell.
JIBa posa 2JIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.
OnexTpocTaTudecKas NHIAYKIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.
[IpOBOAHMKY M TUAIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.
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JlelicTBUS 2IIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUN TOK B KUIKOCTH.
. I"a3oBbIi paspsn.
. I3mepenue cuiibl Toka aMIepmMeTpoM.
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. I3Mepenue 351eKTpruuecKoro HanpsiKeHHs! BOJIBTMETPOM.

H
~

. PeocTtar n MarasuH cOnpoTUBIICHUH.

[ERN
ol

. BzaumMoiericTBrEe MOCTOSHHBIX MArHUTOB.

[ERN
»

. MOJIGJ'II/IpOBaHI/Ie HCEBO3MOXXHOCTH pa3JICJICHU ITOJIFOCOB MArH1TaA.

[EN
\‘

. MoaenrpoBanre MAarHUTHBIX MO MOCTOSIHHBIX MAarHUTOB.
. OmbIT Dpcrena.

. MaruutHoe nosie Toka. DIeKTPOMarHur.

. JlelicTBrEe MarHUTHOTO MOJISI HA POBOAHUK C TOKOM.
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. SHGKTpO)IBI/IFaTeJ'II) IIOCTOSHHOI'O TOKa.

N
N

. MccrnenoBanne sBIICHUSI JIEKTPOMAarHUTHOW MHTYKIIUH.

N
w

. OnwiTel @apajes.



24. 3aBUCHUMOCTb HaIIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUSI.
25. DJeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuusie pabomot u onvimol.
OnBITHI 10 HAOTIOICHHUIO SJIEKTPU3AIUY Tl HHIYKIIMEH U PU COTPUKOCHOBEHUH.
HccnenoBanue NEeHCTBUS JIEKTPUIECKOTO OIS HA TIPOBOJTHUKH U JTUDIICKTPUKH.
COopka u mpoBepKa padOThI SJIEKTPHUECKOH IETTH MTOCTOSHHOTO TOKA.
W3mepenue u peryJiupoBaHue CHIIBI TOKA.
W3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO Yepe3 pe3rCTOp, OT COMPOTUBIICHUS PE3UCTOpa U
HaIpsDKEHUS Ha PEe3UCTOpE.
7. OnbIThl, AEMOHCTPUPYIOIINE 3aBHUCUMOCTH 3JIEKTPHUUECKOrO COIMPOTHUBIEHUS MPOBOJHUKA OT €ro
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JUIVHBI, IUIOLIAH IIONIEPEYHOT0 CEYEHUS U MaTepHalIa.
8. IIpoBepka npaBuiia CI0KEHUS HAIPSLKEHUM IPU MTOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
9. IIpoBepka nmpasuiia JUIs CUIIBI TOKA IIPHU MapAJUICIIBHOM COCAMHEHUU PE3UCTOPOB.
10. Onpexnenerne padOTHI AIEKTPHUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
11. OnpeneneHre MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.
12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEH.
13. Onpenenenne KIIJI narpeBatens.
14. MccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.
15. M3yueHne MarHuTHOTO I0JIsi OCTOSIHHBIX MarHUTOB MPU UX O0BEAUMHEHNUHN U Pa3/ICICHHUH.
16. HMccrnenoBanue qeHCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHUJIbl B3aUMOJCHCTBUS KaTYIIKU ¢ TOKOM M MarHura ot
CWJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYILKE.
18. M3ydeHue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
19. KoHcTpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEeIsl.
20. 13smepenne KII/] anexkTpoaBUraTeIbHON YCTaHOBKH.
21. OnbITEl MO MCCIENOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW HWHIYKIMH: HCCIEIOBAaHUE H3MEHEHHM
3HAYEHMS U HANPABIICHU UHIYKIIMOHHOIO TOKA.
9 KJIACC

Pasnen 8. Mexannveckue siBJIeHUs.

Mexannueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 IBHKEHUA. PaBHOMEpHOE MpSIMOJMHENHOE IBWXEHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nBukeHue. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUU.

Yckopenue. PaBHOyckopeHHOE psMoinHeHoe Bmxenne. CoboaHoe najgenue. OnbiTsl ["anunes.

PaBHOMepHOE nBMKEHUE MO OKpyxkHOcTH. Ilepmon u wacrora obpamenus. Jlunelinas u yrioBas
CKOpOCTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[lepBeii 3akoH HproToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. IIpuninumn
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TpEHUS CKOJIbKEHUS, CUjla TPEHUSI TTOKOs, Ipyrue
BH/IBI TPEHHUSL.

Cuna TsKecTH U 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOAHOTO MajieHus. J[BukeHue miaHer
Bokpyr CounHna. IlepBas kocMudeckas ckopocTb. HeBecoMocTh U meperpys3kH.

PaBHOBecue MmarepuaiabHOM TOUKH. AOcomoTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tema C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp Tsokectu.

Nmnynbe Tena. U3menenune ummnyinbca. Miynbe cuiibl. 3aKOH COXpaHEHUs uMmyiibca. PeaktuBHOE
JBAKEHNE.



Mexannueckasi pabota U MourHOCTh. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBsi3b SHEPrUu U

pa6OTBI. HOTGHHI/IaHBHaﬂ OHEPrus Tejia, NOAHATOrO HaJd MOBCPXHOCTHIO 3CMIIM. IToTennmanbpHast OHEpPTIUi

cxaTtod mnpyxkuHbl. KuHeTtnueckass sHeprus. TeopemMa O KHHETHYECKOW HHEPrHU. 3aKOH COXPaHEHUs

MEXaHUYECKON IHEPTUN.
Jemoncmpayuu.

no
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10.
11
12.
13.
14.
15.
16.

Habmoienne MexaHn4ecKoro IBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHME TIyTeHl U TPACKTOPUM ABUKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIIBHO Pa3HbIX Tel
OTCuUéTa.

M3MepeHne CKOpOCTH U YCKOPEHUS TPSIMOTMHEHHOTO IBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

HalGmronenue aABMKEHUs Tena Mo OKPY>KHOCTH.

HaGmroienne MeXaHWUYeCKHX SIBIICHUH, MPOUCXOASIIUX B cucrteMe orcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO KaOMHETa (DU3HKH.

3aBUCHUMOCTbh YCKOPEHHS TeJia OT MacChl Tejia U ICUCTBYIOIICH HAa HETO CUJIBI.

HaGuroieHne paBeHCTBa CHIT ITPU B3aUMOJICHCTBUU TElL.

N3menenune Beca Tena Ipu yCKOPEHHOM JIBUKEHUH.

[lepenaua umnynbpca Ipu B3aMMOJIEHCTBUU TEJl.

[IpeoOpazoBaHus YIHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHue UMIyJibca IPU HEYNPYroM B3aUMOJCICTBUU.

CoxpaHeHne UMIyJibca MpU aOCOTIOTHO YIPYTOM B3aUMOJICHCTBUU.

HaGuroieHne peakTHBHOTO JBUYKCHHUS.

CoxpaHeHNe MEXaHUYECKOW YHEPTHH IPU CBOOOTHOM ITaJICHUH.

CoxpaHeHre MEXaHMUECKOM SHEPTUH MPU JBUKEHUHU TeJa MO ACUCTBUEM MIPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.
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10.

11

KoncrpynpoBanue Tpakra Ui pasroHa M JANbHEHIIEro paBHOMEPHOTO JBIDKCHHMS IIapHKa WU
TEJEKKH.

Omnpenenenue cpelHel CKOPOCTH CKOJNbXKEHHS Opycka MM JBMXKEHHUs IIapHKa MO HAaKJIOHHOM
TJIOCKOCTH.

Omnpenenenne yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM JBIKEHHH 0 HAKJIOHHOW TNTOCKOCTH.
HccnenoBanme 3aBUCHMOCTH TYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBWKCHHUW 0€3 HavyaabHON
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM [BW)KEHUH 0€3 HavyaJbHOH CKOPOCTH MYTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHHUS OT CHJIbl HOPMAJIbHOT'O JIaBJICHHUS.
Onpenenenne k03 puiineHTa TpeHUs! CKOIbKEHHSL.

Onpenenenne xECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHS IPH PABHOMEPHOM JBM)KEHUHM Teja IO TOPU3OHTAIBHOM
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPU MOIBEME TPy3a C MCIIOJIE30BAHUEM HEIOJBUKHOTO U
MIOJIBUKHOTO OJIOKOB.

. VI3ydenue 3aKoHa COXpaHEHUsI YPHEPTUH.

Pa3zgen 9. Mexannueckue KoJae0aHus M BOJIHBI.

KonebarensHoe JABHKCHUC. OcHoOBHbBIC XapPaKTCPUCTHUKU KoJIeOaHMIA: nepuon, 4acrora, aMIuIMTyaa.
MaremaTuueckuii u HPY)KHHHLIﬁ MassTHHUKH. HpeBpameHHe OHCPIUU 1pu KoJie0aTeIbHOM JABWXKCHUU.

3aryxatomue kosieOanus. BeiHykaeHHbie konebanus. Pesonanc. Mexannuyeckue BoyiHBI. CBOWMCTBa

MEXaHU4eCKUX BOJH. [IpoonbHbIE U MonepeyHble BOTHBI. [[JIMHA BOJTHBI U CKOPOCTh €€ paclpOoCTPaHECHUS.

MexaHndeckne BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.



3ByKk. [’ poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(}pa3ByK u yabTpa3ByK.
Hemoncmpayuu.
Ha6mronenune konebanuii Tes1 Mo 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenune xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
HabumoieHne BBIHYKICHHBIX KOJICOAHUI 1 pe30HaHCA.
PacnipocTpanenue npogoabHbIX U MTONEPEUHBIX BOJH (Ha MOJIEIH).
HaGimtoieHre 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
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AKYCTHYECKUI PE30HAHC.

Jlabopamopuusie pabomot u onvimel.
Omnpenenenye 4acToThl U Mepro/ia KoineOaHuil MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPy>KUHHOTO MasiTHUKA.
HccnegoBanue 3aBUCUMOCTH Meproa KoJieOaHUl MOABEIICHHOTO K HUTHU TPy3a OT JIJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Teproa KoJieOaHUW MPY>KUHHOTO MAsITHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHH rpy3a, MOJIBEIICHHOTO K HUTH, OT MacChl rpy3a.
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OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh NEPHOJa KOJICOaHUM MPYKUHHOTO MAsTHUKA OT MAcCChI
rpy3a 1 )KE€CTKOCTHU MPY>KUHBI.
7. VI3mepeHue ycKopeHHUs: CBOOOIHOTO MaICHUSI.
Pa3zpnen 10. DiaeKTpoOMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHuTHbIe BOJIHbL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJiH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcroab30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. W3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIEHOTO Tee(oHa.
Pa3zpnen 11. CBeToBbIe AIBJICHUS.
JlyueBast moxenb cBera. Mcrounuku cBera. [IpsMonnHeiliHOe pacnpocTpaHEHHE CBeTa. 3aTMEHMs
Comnna u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomnienne cBera. 3akoH mperaomieHus cBera. [lomHoe BHYTpeHHee OTpa)keHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xop nydeit B muH3e. Ontuueckas cuctema ¢oTtoarnmnapara, MUKpPOCKOIIa U Telieckorna. ['1a3 kak
onTHYECKasi CUCTEMa. bIM30pyKOCTh U 1aJTbHO30PKOCTb.
Pasnoxxenne Oemoro cBera B crekTp. OmnbiTel HpetoToHa. CrokeHHE CHEKTPaTbHBIX I[BETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.
OtpaxeHue cBeTa.
[Tonyuyenne n3o00paxeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienne cBera.
OnTruyeckuii CBETOBO/I.
Xon nyudeit B cobuparoiei JuH3e.
XoJ J1y4ei B pacCeUBarOLLEH JTUH3E.
[Tonmyuyenne n300pakeHUI C ITOMOLIBIO JTUH3.
[Tpunnun neificTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
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10. Mogens rina3a.

11. PasnoxkeHue 6e0ro cBeTa B CIIEKTP.
10



12. Tlonmy4yeHnue Gesoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX LIBETOB.
Jlabopamopnusie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH yTila OTPa)X€HHUsI CBETOBOT'O JIyda OT yTIJia MaJieHusl.
N3ydenne xapakTepUCTHK N300pakKeHUS MTPeIMETa B TNIOCKOM 3epKalle.

w

UccnepoBanue 3aBUCUMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jiyda OT yIJla MMaJIeHUS Ha TPaHUIIC
«BO3yX—CTEKJIIOM.
[Torydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenue (HOKyCHOTO PacCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnbITHI 1O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIIBTPHI.
Pa3zgen 12. KBaHTOBLIE SIBJICHHUS.

N o g &~

OmnbiTel Pesepdopaa u mnanerapuas moaens aroma. Mozens aroma bopa. Mcyckanue u nmorioeHue
ceera aroMoM. KBaHTHI. JIMHEWYaThIE CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usnyudenus. CTpoeHrue aToMHOTo sapa. HykimonHas Mojensb
aTOMHOT0 siipa. M3oronsl. PagnoaktruBHble npeBpaiieHus. Ilepuon nonypacnana aTOMHBIX IEp.

SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsJ0BOIO M MacCOBOIO YHUCEN. DHEPrUsl CBSA3U aTOMHBIX
anep. CBs3b Maccel U 3Heprun. Peakuuu cuntesa u nenenus anep. Merounuku snepruu ConHua u 3BE31.
Snepnas sHepreruka. JlelicTBUs paAMOAKTUBHBIX U3JIy4YE€HUH HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.
CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.
CrnexTp Bomopo/a.
Habmronenune TpexoB B kamepe Buibcona.
Pabora cuérurka HOHU3UPYIOIUX U3ITYICHUH.
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Peructpanus u3inydeHus IpupOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuvie pabomuvt u onvimol.
1. HaOmroneHue CIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYESHHUS.
2. HccrnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusm).
3. H3mepeHue paanoakTUBHOTO (poHa.

IHoBTOpHTE/ILHO-0000111AI0IIIHIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAIONINIT  MOYJIb TpEIHAa3HA4YeH Ui CHUCTEMaTu3aluu U 000O0IIeHUs
MPEAMETHOTO COJIEPKAHUS U OTBITA JIEATETLHOCTH, TPUOOPETEHHOTO TTPU U3YUEHUH BCETO Kypca (HU3UKH, a
TaKXe JUIs IOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy M0 (GHU3UKe A 00ydaroluxcs,
BBIOPABILIUX ATOT YUE€OHBIH peIMeT.

[Ipu u3yueHun NaHHOTO MOIYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI JEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00ecneunBaeTcs JOCTHKEHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPe3ylIbTaToB
oOydeHusi, GOpMHUPYETCSI €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUI npupoabl WM TEXHHUKHU, OBJIAZACHUC YMCHUAMH OOBICHSTH (i)I/I?)I/I‘-IeCKI/Ie SABJICHUA, TIPUMCHSA
IMMOJIYUCHHBIC 3HAHUS, pCIIATh 3a/1a4i, B TOM YHCJIC KAUCCTBCHHBIC 1 OKCIICPUMCHTAJILHBIC.

[IpyHOMIIHATBEHO JEATENBHOCTHBIM XapaKTep JaHHOTO paslena pealn3yercss 3a CY€T TOro, 4To
o0yyaromuecst BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAaHMW paAcCIO3HAaBaTh W HAyYHO OOBACHATH (DU3MUYECKHE SIBICHUS B
OKpY’Karolllel MPUPO/IE U TIOBCETHEBHOM KU3HH;

UCTOJIb30BAaTh HAYYHbIE METO/bl UCCIIEAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHCIE JJS MPOBEPKU
TUIIOTE3 U NOJYYCHUSA TCOPECTUUCCKHUX BBIBOIOB,
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OOBSCHATh Hay4yHbIE OCHOBBI HauOoJjiee BaKHBIX JTOCTHXKEHUI COBPEMEHHBIX TEXHOJIOTUH, HampuMmep,
MPAKTUYECKOTO HCIOIb30BAaHUS PA3TUYHBIX HCTOYHHKOB SHEPTMM HAa OCHOBE 3aKOHA IMPEBPALLCHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUIOB DHEPTHH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOT'PAMMDBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenne ¢u3mku Ha ypoOBHE OCHOBHOTO 00IIero o0pa3oBaHUS HAMNpaBiICHO HA JIOCTHXKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTATOB.

B pesynbrare uzyuenusi Gpu3MKu Ha YPOBHE OCHOBHOI'O 00111ero 00pazoBaHusi y o0yyaronierocsi 0yayT
c(hOpMUPOBAHKI CIIEAYIONINE JINYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PU3MUECKON HAYKH;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

—TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAUMMbIX U ATHUECKHUX HpoOIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUN (PU3UKY;

— OCO3HaHUE Ba)KHOCTH MOPAJIBHO-3TUYECKUX IIPUHIIUIIOB B JESTEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

—BOCIIPHUATHE OSCTETUYECKUX KauecTB (pu3mueckol Haykd: €€ TapMOHHUYHOTO ITOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHHUA:

—OCO3HaHNE EHHOCTH (PM3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI PA3BUTHUS
TEXHOJIOTHH, BaXKHEHIIEH COCTaBISAIOIIEH KYJIbTYpbI;

— pa3BUTHE Hay4yHOU JT10003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM 1A TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

—OCO3HaHUE LIEHHOCTH 0e30MacHOro olpas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BaKHOCTH
npaBua  0€30MacHOr0 TOBEACHUS Ha TpPaHCHOpPTE, Ha J0porax, C JJEKTPUYECKUM M  TEIJIOBBIM
000py/JOBaHUEM B JIOMAIIIHUX YCIOBHSX;

—cOpMHUPOBAHHOCTh HaBBbIKAa peQIIeKCUH, MPU3HAHUE CBOEro IMpaBa Ha OIMMOKY M TAaKOro e mpasa y
APYroro 4ejioBeKa;

6) Tpy10BOro BOCIIUTAHUS:

—aKTMBHOE y4yacTHE€ B PELICHWU NMPaKTHUYECKUX 3a/1ad (B paMKax CeMbH, 00pa3oBaTeIbHON OpraHM3alluy,
ropoja, Kpasi) TEXHOJOTMUECKOW M COLMAIbHOW HAIPaBI€HHOCTH, TPEOYIOIUX B TOM YUCIE U (PU3UIECKUX
3HAHUIM;

—MHTEpeC K MPAKTHUYECKOMY H3YUYEHHIO MPOQECCHii, CBA3aHHBIX C (DU3HUKOIA;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

— OpHEHTAIMsl Ha NMpUMEHEHHe (PU3MUYECKUX 3HAHUHM IS pelleHus 3a]ad B 00JIACTH OKpYXKarollel cpeasbl,
TUTAHUPOBAHUS TMIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX TMOCJEICTBUMN JJI OKPYKAIOIIEH Cpeibl;

— 0CO3HaHUe TI00aTbHOI0 XapakTepa SKOJIOTMUYECKUX MPOo0ieM U MyTel X pelIeHHs;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

—TMOTPEeOHOCTh BO B3aUMOJICMCTBUU TIPU BBIIOJHEHWU HCCIEAOBAaHUM M MPOEKTOB (PU3UUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

— IMOBBIIICHUEC YPOBHA CBOCH KOMIICTEHTHOCTH 4UCpe3 NPaKTUICCKYIO JCATCIbHOCTD,

12



—1oTpeOHOCTh B (POPMHUPOBAHNH HOBBIX 3HAHWH, B TOM 4Hcie (GOpMYIHPOBATh HICH, TIOHATHS, TUTIOTE3HI O
¢bu3nyeckux 0ObEKTaxX U SIBICHUSX;

— 0CO3HaHue 1e(UIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

— IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETCHUN HOBBIX (DPM3UUCCKUX 3HAHUIA;

— CTpeMJICHHE aHAJIM3UPOBATh M BBIABISATH B3aUMOCBSI3M MPUPOBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C
UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHHIA;

—OIICHKAa CBOMX JEHCTBUI ¢ Y4ETOM BIMSHHS Ha OKPYKAIOIIYI0 CpEeay, BO3MOXKHBIX TIJIOOATBHBIX
IIOCJIEACTBHM.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHus MporpamMMmbl IO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOyuatomerocsi 0yayT chopmupoBaHbl MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIOUYAIOIIUE TO3HABATEIbHbIC
YHUBEpCaJbHbIE yueOHbIE JEWCTBUS, KOMMYHHKATHBHbIE yHHUBEpCalbHble Yy4yeOHble JIEHCTBUS,
pEryJISITUBHBIC YHUBEPCAIbHbBIE YdeOHbIe TEHCTBUSI.
Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble Jioruyeckue JaeiicTBUS:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBHEKTOB (SIBIICHUH);

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKAIINN, OCHOBAHUS JUI1 0000IEHUSI U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B paccMaTpuBaeMbIX (haKkTax, NAHHBIX M HAOIIOJICHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBJISTh TPUYUHHO-CIICICTBEHHBIC CBS3W MPU W3yYCHUU (DU3MYECKHX SIBICHUH W TPOIECCOB, JENaTh
BBIBOJIBI C HCIIOJIb30BAHMEM JICTyKTUBHBIX W WHAYKTHBHBIX YMO3AKJIFOUCHUH, BBIABUTATh THUIIOTE3BI O
B3aMMOCBSI3SX (DH3UYECKIX BEITHYUNH;

CaMOCTOATENIbHO BBIOMpATh CMOCOO pemieHus y4eOHOW ¢u3MYecko 3amauu (CpaBHEHHE HECKOJIbKHX
BapHAHTOB peIIeHUs, BBIOOp Hanbosiee MOAXO0SIIETO ¢ yUETOM CaMOCTOSITENHHO BBIICJICHHBIX KPUTEPUEB).
baszoBbie ucciieqoBaTe/bCKHe AeHCTBUSA

UCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKIIT HHCTPYMEHT MO3HAHMUS,

MPOBOANUTh TIO0 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIM (U3UYECKUN HSKCIEPUMEHT,
HeOOJIbIIIOE HCCIeIOBaHNE (DU3UIECKOTO SIBJICHUS,

OIICHWBATh Ha NMPHUMEHUMOCTh M JOCTOBEPHOCTH MH(POPMAIUIO, TIOJYUYSHHYIO B XOJI€ WCCIICIOBAHUS W
IKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYITUPOBATh OOOOIIEHUS] U BBHIBOABI IO pe3yJibTaTaM IMPOBEAEHHOTO HAOII0/ICHMUS,
OTIBITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a TaKXKe BBIIBUTAThH
MIPEINOJIOKEHHST 00 UX PA3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Padora ¢ undopmanueii:

MPUMEHSITh Pa3IUYHBIE METO b, HHCTPYMEHTBI U 3alPOCHI IPU MOUCKE U 0TOOpe MH(OPMAIIUY UITH TaHHBIX
¢ yu€TOM MpeIJI0)KEHHON y4eOHOH (U3UIECKOM 3a1a4u;

aHAJIM3WPOBATh, CUCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HHQPOPMAIMIO PA3TUYHBIX BUIAOB U (HOpM
TIPEJICTABIICHHS;

CaMOCTOSITEJTFHO BBIOMPATh ONTHMAIBHYIO (HOpMY TIPEJCTaBICHUS WH()OpPMAMK W WIUTFOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, TUarpaMMamMu, HHOHM rpaduKoil U UX KOMOUHAITUSMHU.
KoMMmyHuKaTHBHBIE yHUBEpPcadbHbIe YyieOHbI€ 1eiiCTBHUS:
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B X0lI¢ OOCYXIeHHUs ydeOHOTO MaTepHalia, Pe3yJbTaTOB JIA0OPATOPHBIX padOT M TPOEKTOB 3aJaBaTh
BOINIPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl M BbICKA3bIBaTh WJEH, HAlleJIEHHbIE Ha pELICHHE 3aJaud U
noj/IepKaHue 0JIaroXKenaTeIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOU CYXKACHHS C CYXKICHUSMHU JPYTUX YYACTHUKOB JHANIOTA, OOHAPYKHBATh Pa3IU4HC U
CXOJICTBO TTO3UIINIA;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJIUYHO TPECTABIIATH PE3YJIbTAThI BHIIOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOCKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBUIYalbHOW pabOThl MpH pEUICHUH
KOHKPETHOU (pr3ndeckoi mpoOiemsl;

NPUHUMATh LEJIM COBMECTHOM [1eATeNbHOCTH, OPraHW30BBIBATh JCUCTBUS MO €€ JAOCTHXKEHUIO:
pacmipenensiath poim, OO0CYXIaTh TMPOIECCHl M Pe3yJIbTaThl COBMECTHOW paboThl, 0000maTh MHCHHS
HECKOIBKHX JIIOJICH;

BBITIONTHATh CBOIO 4YacTh pPabOTHI, JOCTUTAas KAYECTBEHHOTO pe3yjbTara MO CBOEMY HANPABICHUIO H
KOOPJIUHUPYS CBOU JCHCTBHSI C JPYTHUMH WICHAMH KOMaHIbI;

OLICHMBATh KAaueCcTBO CBOErO0 BKJaJa B OOIMMNA MPOAYKT TIO KPUTEPHSIM, CaMOCTOSATEIHHO
c(OpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryssiTuBHbIE YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanmusi:

BBISIBIIATH TIPOOJIEMBI B )KM3HEHHBIX M YI€OHBIX CHUTYaIUAX, TPEOYIOMMX IS peIieHus] PU3MUECKUX 3HAHUH;,
OPHUCHTHUPOBATHCA B PA3JIMYHBLIX IMOAXOJaX HNPHUHATHA pemeHHﬁ (I/IHIII/IBI/II[yaJII)HOG, IIPUHATUC PCUICHUA B
rpynie, NpUHITHE pelieHui rpynmoil);

CaMOCTOSITEJIHO COCTaBJIATh AITOPUTM pelleHns (U3NYECKOH 3aauM WM IUIaHA MCCIIEOBAHUS C YUETOM
UMEIOIUXCS PECYypCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUpPOBaTh IIpeJylaraéMbleé BapHAHTHI
peLieHui;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

AaBaTb aJICKBATHYIO OICHKY CUTyallu WU NpCJjiaraTh IjiaH eé U3MCHCHUS,

OOBSCHATh TPUYUHBI JOCTHKEHMSI (HEIOCTMIKEHMsS) pEe3yJbTaTOB JIEATENIbHOCTH, JlaBaTh OILIEHKY
NPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (PU3UYECKOTO HCCIIEIOBAHUS WU
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIbCTB, H3MEHHUBIIMXCS CHUTYalMi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKILIUX TPYJHOCTEN;

OLIEHHUBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce€0s Ha MECTO JIPYroro 4esJoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAay4yHYIO TeMy, IOHHMAaTh
MOTHUBBI, HAMCPCHUA U JIOTUKY JAPYTroro,

MpU3HaBaTh CBOE MPAaBO Ha OMIMOKY MpHU pelleHuu (U3HUECKUX 3a]ad WM B YTBEPXKICHUSAX HA HAy4yHBIE
TEMBI U TAKOE K€ IIPaBO APYToOro.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 7 KJjacce IpeIMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:
UCIIONIb30BaTh TOHATUA: (DU3MUECKHEe W XHUMHUYECKHE SIBICHUs, HAOMIOJCHHE, SKCIEPUMEHT, MOJEIb,
TUIOTE3a, eIUHUIBI (PU3MUECKUX BEITUYHMH, aTOM, MOJIEKYJa, arperaTHhle COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, Tra3000pa3Hoe), MEXaHWYEeCKOe [BIKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIHHEHHOE),
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TPaeKTOpHs, paBHOJEHCTBYIOmaAs cuia, nedopmarusa (ympyras, T[JIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

pasnuyath sBieHus (Auddysus, TemIoBoe IBMKEHHME 4YacTHUI] BEIIECTBA, DPABHOMEPHOE JIBUKEHHE,
HEPAaBHOMEPHOE IBMKCHUE, MHEPLMs, B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIABIX TEI C 3aKPEIUIEHHOU
OCBIO BpallleHHs, Tepeiadya JaBJIeHUS TBEPABIMU TEIaMH, KUAKOCTIMH U ra3aMu, aTMOC(hEpHOE JaBlCHHE,
IJIaBaHUE TeJl, IPEBPAILEHUs] MEXaHUUECKON S3HEPTUH) IO OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (DU3MYECKUX SBJICHUM B OKpYXKarolleM MHpE, B TOM 4YHCIe
¢busnyeckue sIBICHUS B MPUPOJAE: NPUMEPHI JABWKEHUS C PA3IUYHBIMU CKOPOCTSIMM B JKUBOW M HEKUBOU
IpUpoJie, JeHCTBUE CUIIbI TPEHHs B IPUPOJE M TEXHHKE, BIMSHHE aTMOC(EpPHOro IaBlieHHs Ha >KUBOM
OpraHusM, IUIaBaHME DPbIO, pblUaru B TeJIe 4YEJIOBEKa, MPU 3TOM IE€PEBOAMTH NPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIACTATH CyIIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHUIA;

OIMCHIBATh U3yYCHHBIC CBOWCTBA TN U (U3NYECKHUE SBICHHS, UCIOIB3Ys (PH3MUECKUE BEIWYMHBI (Macca,
00BEM, TIIOTHOCTH BEIIECTBA, BPeMs, MyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSHKECTH,
BEC Tejla, CUJIa TPEHUs, JlaBiieHue (TBEPIOro Tena, )KUIKOCTH, I'a3a), BhITAJIKMUBAIOIIAs CUJIAa, MEXaHUYECKas
pa0oTa, MOIIHOCTb, IJICUO CHJIBI, MOMEHT CHJbI, KOA(Q@HUIMEHT I0JIE3HOr0 JECWCTBUS MEXaHHU3MOB,
KMHETHYECKasi U TMOTEHLMalbHAas 3HEPrusi), IpU ONMCAHUU IPABUILHO TPAKTOBATH (PU3UUECKUN CMBICH
UCMOJb3YEMBIX BEIMYMH, MX OO0O03HAUEHUS U €JUHMLBI (U3NYECKUX BEIUYMH, HAXOJUTh (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUThH I'padUKU H3yUEHHBIX
3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS M MPOLIECCHI, MCIOIb3Yysl MpaBHIa CIOKEHUS CHUII
(Bmonmp omHOW TipsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUJIO PAaBHOBECUS phbluara
(6noka), «3070TO€ IPABHIIO» MEXAHUKH, 3aKOH COXPAHEHMsS MEXaHWYECKOM SHEpruu, IpU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €T0 MaTEMATHIECKOE BHIPAKECHHE;

OOBSICHATh (U3MYECKUE SIBJICHUS, MPOLIECCHl U CBOWCTBA TEJl, B TOM 4YHCIE MU B KOHTEKCTE CHUTYaLUii
MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh MPUUYUHHO-CIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
u3 1-2 jormyeckux IaroB ¢ omnopoil Ha 1-2 u3yueHHBIX CBOMCTBAa (pU3MUECKUX SABICHHUH, (PU3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacy€THbie 3a7a4u B 1—2 NEWCTBUS, UCIOJB3Ys 3aKOHBI U (HOPMYJIbI, CBA3BIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a yCJIOBHUS 33/1a4dl 3alHChIBaTh KPATKOE YCJIOBME, MOJACTABIATh (pU3HUECKHE
BEJIMYMHBI B (DOPMYJIBI U TPOBOAUTH PACUEThI, HAXOUTh CIIPABOYHBIEC JaHHBIE, HEOOXOAUMbIE JUIsSl pEIICHUS
3aJ1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYyUYEeHHON (PU3MUECKON BEIINYNHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPH MOMOLIM (U3MUECKUX METOJ0B, B OMUCAHUHU
HCCIIEIOBAaHMsI BBIJENATh MPOBEPSEMOE MPEANooXKeHue (TUIoTe3y), pa3inuyarb M HMHTEPIPETUPOBAThH
MOJTyYSHHBIH pe3yJbTaT, HAXOAUTh OLIMOKK B XO/I€ OIBITA, IEJIaTh BHIBOJIBI IO €r0 pe3yJibTaTaM;

IIPOBOJIUTH OTBITHI MO0 HAOMIOEHUIO (PU3NYECKHUX SABIECHUH WM (U3MUECKUX CBOMCTB Tel: (hopMynupoBaTh
MIpOBEpsiEMbIE MPEAINONIOKEHHSI, COOUpPATh YCTAHOBKY M3 MPEIIOKEHHOIO0 000pYAOBaHHUS, 3alIUChIBATh X0/
ombITa U (HOPMYIHPOBATH BHIBOIBL;

BBITIOJIHATh TPSMbIE M3MEPEHUs PAcCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CUIIBI U TEMIEpaTyphbl C
UCIOJIb30BAaHUEM aHAJOrOBBIX M IU(POBBIX NPUOOPOB, 3aMHUCHIBATh IMOKa3aHUs MPUOOPOB € Y4ETOM
3aJJaHHOI a0COTIOTHOM MOTPEITHOCTH U3MEPEHNUH;

MIPOBOJIUTh MCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYrol € HCHOJIb30BAHUEM
NpPSMBIX W3MEPEHUH (3aBUCHMMOCTH IyTH PaBHOMEPHO JBMXKYIIETOCS TeJla OT BPEMEHM JIBUXKEHHUS Tela,
CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja, KayecTBa 0OpabOTKH MOBEPXHOCTEH TeNl U HE3aBUCHMOCTHU CHJIBI
TPEHMS OT IJIOLIAAN CONPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAIIKUBAIOIIECH
CHJIbI OT 00BbEMa MOTPYKEHHOW YacTH Tela M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTHU

TeJa, OT TIyOWHBI, HaA KOTOPYIO TIOTPYKEHO TEJO, YCIOBUHU TIJIaBaHUS TeJl, YCIOBUN PaBHOBECHS phluara u
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0JIOKOB), Y4acCTBOBaTh B IUIAHMPOBAHUM YYE€OHOTO HCCIICIOBAHUS, COOMpATh YCTAaHOBKY W BBIMOJIHATH
U3MEpEeHUs, Cleqys MpeAJIOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBHCHMOCTH
¢bu3nyecKux BEJIMYMH B BUJEC MNPEIIOKEHHBIX TaOMUI] W rpadukoB, AenaTh BBIBOJABI MO pe3yibTaTaM
UCCIIC/IOBaHMS;

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX BCIIMYNH (HHOTHOCTB BCIIECCTBA XHUJIKOCTU U TBépI[OI‘O
TeJa, CUjla TPEHUS CKOJIbKEHUS, IaBJICHNE BO3/1yXa, BRITAIKABAIOUIAs CUIIA, ICHCTBYIONIAs HAa TIOTPyKEHHOE
B KHUJIKOCTb TEJNO, KOI(DPUIMEHT MOJIE3HOTO ACWCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS IMPEII0KESHHOM
MHCTPYKLUU: TIPH BBIMNOJHEHUH H3MEPEHUN COOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3HaYEHUE UCKOMOU BEJIIMYMHBL;

coOJIIOAaTh MpaBUiia TEXHUKHM 0€30IaCHOCTH MpHU padoTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

yKa3blBaTh MPHUHIMIIBI ACHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOICTB: BEChl, TEPMOMETP, TUHAMOMETD,
COOOIIAIOIITUECS COCY/IbI, 0apOMETP, phIYar, MOABUKHBIN M HETIOABIKHBIN OJIOK, HAKIIOHHAS TJI0CKOCTH;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI HA WX
onucaHus (B TOM 4YHCIIE: NOJUIMIIHUKH, YCTPOMCTBO BOJONPOBOJA, IMAPABIMYECKHH IIpecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBON HACOC, apeoMETp), MCIOJB3ys 3HAHUS O CBOHCTBaX (DM3MUCCKHUX SIBIICHUU H
HeoOxoauMbIe (PU3HUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh MHGOPMAIUIO O IPUMEpax) MPAKTHYECKOTO HUCIIOJIb30BAHUS (PU3UYECKUX
3HAHUW B TOBCEJHEBHOW >KM3HMU JUIsl oOecrieueHuss Oe30MacHOCTH Npu OOpalleHHH ¢ Npudbopamu u
TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3/I0POBbS U COOIIOJICHUS HOPM HKOJIOTHUYECKOTO MOBEACHHUS B
OKpYKarollleu cpere;

OCYHICCTBJIATDH OT60p NCTOYHHUKOB I/IH(i)OpMaIlI/II/I B HHTepHeTe B COOTBETCTBHUU C 3aJaHHBIM ITOMCKOBBIM
3arpocoM, Ha OCHOBC HMCHOIINXCA 3HAaHUU U HYTéM CpaBHCHHA PA3JIMYHBIX HWCTOYHUKOB BbIACIATH
MH(POPMAIIHIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM UM MOXKET OBITH HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TIPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJISIPHYIO JHUTEPaTypy (U3HUECKOTro
COJIep>KaHusl, CIIPaBOYHbIE MaTepualbl, pecypchl ceTu MHTepHET, BIajeTh NpuéMaMu KOHCIEKTHPOBAHUS
TeKcTa, mpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWe NHUCHbMEHHBbIE M YCTHBIE COOOIICHHMsS Ha OCHOBE 2-3 HCTOYHHKOB
uHpopManud (GU3NIECKOTO COJAEp)KaHUs, B TOM 4YHCIE MyOTUYHO [enaTh KpaTKue COOOIICHUS O
pe3yabpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEAOBAHHWM, MPU ATOM TPAMOTHO HCIIONIB30BaTh W3YUYEHHBIN
MOHSATUMHBIN anmapar Kypca (U3UKH, COIPOBOXKAATH BBICTYIUICHHE MTPE3EHTALUEH;

MPU  BBITIOJIHEHUH YYEOHBIX TIPOCKTOB U UCCIIEIOBAHMM paclpenensTh OOS3aHHOCTH B TPYyIIE B
COOTBETCTBUHU C IIOCTAaBJICHHBLIMHU 3aJadyaMH, CJICIUTHb 3a BBIIIOJIHECHHUEM IIJIaHa I[CflCTBI/IfI, AICKBAaTHO
OLICHUBAaTh COOCTBEHHBI BKJIaJA B  JEATEIHHOCTh TPYNNBI, BBICTpAaUBaTh KOMMYHHKAaTHBHOE
B3aMMO/ICICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoniy oOyueHus B 8 kJacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPakaTh
c(OPMHUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:
UCIIOJIB30BaTh MOHATUA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUYKEHUE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSIHMSI BEIIECTBA, KPUCTANIMYECKHME M aMOp(HBbIE Teja, HACBIIIEHHBIH W HEHACBIIICHHBIH map,
BIIAXHOCTh BO3JyXa, TEMIIepaTypa, BHYTPEHHsSI JHEPIHs, TEIUIOBOW JBUIaTellb, SJIEMEHTAPHBIN
JNEKTPUYECKUIN 3apsijl, dJIEKTPUUYECKOE I0JI€, MPOBOAHUKHA M JAWDIIEKTPUKH, NOCTOSHHBIA 3JEKTPUUYECKUN
TOK, MAarHUTHOE TI0JIE;
pa3nuyath sSBIEHUS (TEIUIOBOE paclIMpEeHue U CKaTue, Terionepeiaya, TerjIoBoe paBHOBECUE, CMaYUBaHUE,
KallWUISIPHBIE SIBICHUS, UCTIApeHNE, KOHACH CAIHs, IJIaBJIeHUe, KpUCTAIM3aus (OTBepAeBaHuE), KUTICHHUE,
Teruionepenaya (TEIUIONPOBOJHOCTb, KOHBEKLHMS, HW3IyYeHHE), OHIIEKTpU3alus Tel, B3auMoJelcTBUe
3apsAI0B, NECUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, IEHCTBHE
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MarHMTHOT'O TOJISi HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsE MHIYKIMS) 110 OMMCAHUIO UX XapaKTePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHUE;

pacrno3HaBaTh MPOSIBICHWE H3YyUYEHHBIX (U3NYECKUX SBJIEHUN B OKpYKAIOLIEM MHpE, B TOM YHCIE
(1)I/I3I/I‘ICCKI/IG SABJICHUS B IMPUPOLAC: IMOBCPXHOCTHOC HATKCHUC W KaAIlIWJUJIAPHBIC SBJICHUA B IIPHUPOAC,
KpUCTaJUTBl B TIpUpoe, uznyueHune CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, HWHCA, CHCra, OJJICKTPUYCCKUC SABJICHUA B aTMOC(i)epe, QJICKTPHUYCCTBO JKHMBBIX OpPraHHU3MOB,
MarHuTHOE moJie 3eMid, Apeiid MOIOCOB, POIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMile, MOJIIPHOE CHSHUE,
IIPU 3TOM INEPEBOJUTH MPAKTUUYECKYIO 3a7]auy B Y4EOHYIO, BBIJICISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUI;

ONUCHIBATh HW3YYEHHbIE CBOICTBA Tel M (U3UYECKHUE SBJICHUS, HCIONb3YS (U3MUECKUE BEIUYMHBI
(Temriepatypa, BHYTPEHHSISI SJHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAeNbHasl TEIUIOEMKOCTh BEIIECTBA, yAelbHas
TEIUIOTAa IUIABJICHUS, YAEJIbHAas TeIuioTa IMapooOpa3oBaHusi, yJAelbHas TEIJIOTa CrOpaHUsl TOIUIMBA,
KO3(1)(1)I/II_II/IGHT IIOJIE3HOTI'O l[GfICTBHH TEIIOBOM MallluHBbI, OTHOCHUTCJIbHAs  BJAXHOCTbL BO34yXa,
NEKTPUYECKUI 3apsijl, CUJla TOKa, JIEKTPUUYECKOE HAIpsSIKEHUE, COIPOTUBICHUE MPOBOJHUKA, YAEIbHOE
COIPOTHBIIEHUE BEILECTBA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKAa), MPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT UCIIOJIb3YyEMbIX BEIMUYMH, 0003HAUCHUS U €AMHUIIBI (PHU3NUECKUX BEJIUYUH,
HAXOJUTh (HOPMYJIbI, CBSA3BIBAIONINE NAHHYIO (DM3MUECKYIO BEIWYMHY C APYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (DM3MUYECKUX BEUYHH,

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBJICHHS M TMPOIECCHI, HCIONb3Ys OCHOBHBIC IMOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKONH TEOpPUM CTPOEHMSI BEIECTBA, MPUHLUI CyNEeprno3uuuu mnosieid (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma s yyacTka uenu, 3akoH J[xoyns—JleHua,
3aKOH COXpAHEHWs SHEPIUH, TPU ITOM J1aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATH €T0
MAaTE€MaTUYCCKOC BBIPAKCHUC,

O6T)$ICH$ITI> (1)I/ISI/I‘ICCKI/IG IMponecCoel " CBOICTBaA TCJI, B TOM YHUCI€C U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPAKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX [IaroB C OMOpoil Ha 1—2 W3y4YEeHHBIX CBONCTBA PUBUUYECKUX SIBICHUHN, GU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemath pacy€THble 3a7aud B 2—3 JEHCTBUS, UCIOJB3Ys 3aKOHBI M (HOPMYIIbI, CBS3BIBAONINE (PU3UUECKHE
BCJIMYMHBI: Ha OCHOBC aHa/IM3a YCJIIOBHA 3aJadd 3allMChIBATH KPATKOC YCJIOBHEC, BBIABIIATL HEAOCTATOK
JAHHBIX JUIS PELleHUs 3a7a4uu, BIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs], TPOBOAUTD
pacqéTm " CPaBHUBATH IMMOJTYYCHHOC 3HAUCHUC (1)H3H‘I€CKOI>1 BEJINYHNHBI C U3BECTHBIMU JaHHBIMU,
pacrio3sHaBaTb HpO6J’I€MBI, KOTOPLIC MOXHO PCHINTL IIPpU IMOMOLIIN (1)I/I3I/I‘-ICCKI/IX MCTOHAOB, HCIHOJb3Ys
OMMCAHUE MCCIEIOBAaHUS, BBIICIATh IMPOBEPIEMOE MPEANON0KEHUE, OLEHUBATh MPABUIBHOCTH IMOPSIKA
MIPOBEACHUS UCCIIEI0BAHUS, JI€JaTh BBIBOJIbI;

MPOBOAMTH OMBITHI IO HAOMIOAEHUIO (U3NYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB TeN (KAMUJUISPHBIC
SIBJICHMSI, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béMa, TeMIepaTypsl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MPU U3TYyUYCHUH OT I[BETA M3Tydaromied (IOTJIOMIArOIIEi) TOBEPXHOCTH, CKOPOCTh UCTIAPEHUS
BOABI OT TEeMIICPATypbl XHUIKOCTU W ILIOIIAaAN eé IMOBEPXHOCTHU, DJICKTpHU3ALHNA TCI U BSaHMOHeﬁCTBHe
OJICKTPHUYCCKUX 3apsA/10B, BSaHMOHeﬁCTBHe IMOCTOAHHBIX MArbvTOB, BU3YyAJIHU3allUd MAarHUTHBIX HoJien
IIOCTOAHHBIX MAar"HuToOB, HCﬁCTBHﬂ MAarduMTHOIO 1oOJid Ha MPOBOAHHUK C TOKOM, CBOMCTBaA OJICKTpOMAarHura,
CBOWCTBA 3JIEKTPOJBUTATENII TOCTOSHHOTO ToOKa): (OPMYJIMpPOBATh TMpPOBEpseMble IMPEANOIOKEHUS,
coOMpaTh YCTaHOBKY H3 MPEIJIOKEHHOTO OOOpYIOBaHUS, OIUCHIBATh XOJA ONbITa U (HOPMYIUPOBAThH
BBIBO/IBI;

BBIMIOJIHATH TPSAMbIE HM3MEPEHUs TeMIIepaTypbl, OTHOCHTEIbHOM BIA)KHOCTHM BO3[yXa, CHIIBI TOKa,
HAIMpsOKCHUA C HCIIOJIB30BAHUEM aHaJIOTI'OBBIX HpI/I60pOB 1 JaTYUKOB (bHSI/IquKI/IX BCJINMYHH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COMFOTHOM MOTPEIIHOCTH;
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IIPOBOJIUTh MCCJIEJOBAHUE 3aBUCHUMOCTH OAHOM (PU3MUECKONW BEIMUYMHBI OT APYrol € HCHOJIb30BAHUEM
IPSMBIX HM3MEpPEHUH (3aBUCHUMOCTb CONPOTHUBIICHUS IMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM MONEPEeYHOro
CEUCHMsI U YJIEJIbHOTO CONPOTHUBIICHUS BELIECTBA MIPOBOJHUKA, CUIIBI TOKA, UAYIIErO 4epe3 MPOBOAHUK, OT
HalpsDKEHUs Ha IPOBOJHUKE, MCCIEN0BAHUE IIOCIEOBATEIBHOTO M IApaUIEIBbHOTO COEIUHEHHM
MIPOBOJIHUKOB): IIJIAHUPOBATh HCCIENOBaHKUE, COOMpATh YCTAHOBKY M BBINOJHATH H3MEpPEHHS, CIEIys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yJIbTaThl MOJYYSHHON 3aBUCUMOCTH B BHJIE TAOIUI] U IpaduKOB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;
IIPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (QU3MUECKUX BelIUUYMH (yIeldbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBJIEHUE IPOBOAHUKA, PadOTa M MOIIHOCTb IEKTPHUUECKOrO0 TOKA): IJIAHUPOBATh H3MEpEHMs,
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEys NPEAJOKEHHON MHCTPYKIHMH, M BBIUUCIATH 3HAUCHHE
BEJIMYMHBI;
co0Jr0IaTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI HA WX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, NapoBas TypOWHA, amIepMmerp,
BOJIbTMETP, CUYETUMK DJIEKTPUUYECKOM HHEPruM, 3JIEKTPOOCBETUTEIbHBbIE MPHOOpPHI, HarpeBaTelbHbIE
JIEKTPOIPUOOPB!  (IIPUMEpPBI), 3JIEKTPUUYECKHE MNPEJOXPAHUTENIH, HIEKTPOMArHUT, 3JIEKTPOJIBUTrATENb
IIOCTOSIHHOTO TOKA), UCIOJb3Ysl 3HAHUSA O CBOMCTBaxX (PM3MYECKUX SBJICHUHA M HEoOXoauMmble (hru3nyeckue
3aKOHOMEPHOCTH;
pacrio3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONUCTBA U U3MEPHUTEIbHBIC IPUOOPHI 110 CXEMaM U CXEMAaTUYHBIM
pUCYHKaM (3KUJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX LENell C MMOC/Ie0BATEIbHbIM U NapaJUIeIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LIETIEH;
MPUBOANUTH MPUMEPHI (HAXOAUTh WHPOPMALIHUIO O TIPUMEpPaxX) MPAKTUYECKOrO UCIOIB30BaHUS (PU3NIECKUX
3HaHUI B TIOBCEIHEBHOW KHM3HHM JUIi oOecreueHHs O€30MacHOCTH TpU OOpalIeHWH C NpUOOpaMHu |
TEXHUYECKMMHU yCTPOMCTBAMHU, COXPAHEHUS 3/10pOBbsI M COOJIOZACHUS HOPM 3KOJOIMUYECKOIO MOBEICHUS B
OKpYKarollleu cpere;
OCYLIECTBIIATh MOUCK HMH(OpMaIuu (U3NYECKOro cojiepkaHus B VIHTepHeTe, Ha OCHOBE HMEIOIIUXCS
3HaHUM M MyTEM CpaBHEHMs JOTOJIHUTENbHBIX MCTOYHUKOB BBIACIATh MH(POPMALUIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOM UM MOXKET OBITH HEJJOCTOBEPHOM;
HCIOJIb30BaTh IPU BBHIMNOJHEHUM YYEOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HYECKOTro
CoJiep’KaHusl, CIIpaBOYHbIE MaTepualbl, pecypchl ceTu VMHTepHeT, BIajeTh NpuéMaMyu KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTb COOCTBEHHbIE IUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHHs, 0000mas WHPOpMaLUI0 U3
HECKOJIbKUX HMCTOYHHMKOB (PM3MYECKOTrO COJIEp)KaHUs, B TOM 4HUCle MyOIWYHO NPEACTaBIATh Pe3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON JAEATEIbHOCTH, IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh HW3yYEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3MKH, COITPOBOKAAThH BBICTYIIJICHHE MPE3eHTallNeH;
MIPU BBIMOJIHEHNUHN Y4E€OHBIX MPOEKTOB M UCCIEAOBAHNUN (PU3NUECKHUX MPOLIECCOB pPaCIpeNesTh 00S3aHHOCTH
B TPYINIE B COOTBETCTBMM C IOCTABJIIEHHBIMM 3aJa4aMM, CIEAUTH 3a BBHINOJIHEHHEM IUIaHa JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHHBAThb COOCTBEHHBIN BKJAJ B JIE€ATEIbHOCTh TPYMIIBI, BHICTPAUBAThH
KOMMYHHKAaTUBHOE B3aMOJICHCTBHE, POSBIIS TOTOBHOCTh pa3peiiaTb KOH(IUKTHI.

K xoniy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPakaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:
HCIOJIb30BaTh IIOHATHA: CHUCTEMAa OTCuU€Ta, MarTepuallbHas TOYKa, TPAEKTOPUs, OTHOCUTEIBbHOCTD
MEXaHUYECKOro JBWXKeHMd, aedopmarus (ynpyras, IUIacTHYecKasl), TPEHHUE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTb U Teperpy3ku, LEHTpP TsHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOrO Tejla, paBHOBECHE, MEXaHWYECKHE KOJeOaHWsT W BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
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ANIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTpPbI UCITYCKAHUS U TIOTJIOIIeHHUS], albda, OeTa- U raMMa-u3TydeHus, U30TOIbI, epHAas YHEPTeTHKA;
pa3nuyath SBICHUS (pPaBHOMEPHOE W HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE IBUKEHHE, PAaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMAJeHHE TeJ, pPAaBHOMEPHOE [BM)KEHHE II0 OKpPYKHOCTH,
B3aMMOJICHCTBHE TeJl, pEaKTUBHOE JIBWKCHHE, KoJeOaTeNbHOe ABIDKEHHE (3aTyXalOIIUe U BBIHY)KICHHbIC
Kosie0aHus), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPAKEHHE 3BYKa, NPSMOJIMHEWHOE paclpOoCTpaHEeHHUE,
OTpaKCHHE U TPEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAXCHHE CBETa, pa3jiokeHHEe Oenoro ceera B
CHEKTP M CJOXEHHE CIEKTPaJbHBIX IIBETOB, MHUCIEPCUS CBETa, €CTECTBEHHAs pPaaUOAKTUBHOCTb,
BO3HHUKHOBEHHUE JIMHEHYATOro CHEKTpa M3Iy4YeHHs) MO OMHUCAHUI0 MX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IPOSIBICHHWE H3YyUYEHHBIX (HU3MYECKUX SBJICHUM B OKpyKarolleM Mupe (B TOM uHCIe
¢bu3nveckue SBICHUS B IPUPOAEC: MIPUIUBBI U OTJIMBBI, ABMKEHHUE M1aHeT COMTHEUHOW CUCTEMBI, PEaKTUBHOE
JBUKEHHME JKMBBIX OPraHU3MOB, BOCIPUATUE 3BYKOB XUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 5XO0, LBETa TeJ, ONTHUYECKHUE SIBICHHS B NPUPOJE, OHOJOTHYECKOE [EeHCTBHE BHIUMOTO,
yIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO HM3IIyUYEHHH, €CTECTBEHHBIH PaJUOaKTUBHBIA (OH, KOCMHYECKUE
JTy4Yd, PaJUOAKTHUBHOE H3IIyYCHHE MPHUPOAHBIX MHHEPANIOB, ACHCTBHE pAIMOAKTHBHBIX H3IYYCHHH Ha
OpraHM3M 4eJIOBeKa), MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33a/lauy B yUeOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOlCTBa (IpU3HAKHN) (PU3UUYECKHUX SBJICHUIA,

OTHCHIBATh U3YUYCHHbIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ysl PU3NYECKUE BETUUYUHBI (CpeTHss
U MIHOBEHHAas CKOpPOCTb Te€ja MpU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepEMEIEHUE, MyTh, YyIiIoBas
CKOpOCTh, CHJIa TPEHHWs, CHJAa YHPYTOCTH, CHJIAa TSXKECTH, YCKOpPEHHE CBOOOJHOTO IaJeHHs, BEC Tela,
UMITYJIbC T€Ja, UMIIYJbC CHUJIbl, MEXaHHueckas paboTa M MOILHOCTb, MOTEHIHaJIbHAs SHEprus Telna,
MIOJIHATOTO HaJ NOBEPXHOCTHIO 3€MJIM, TOTECHIIMATIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETUYECKAas SHEPIUs,
MOJTHAsT MEXaHWYeCKasi YPHEPTus, MEPHO U YacTOTa KOoJeOaHMid, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpelbl), NpU OMNHMCAHWU NPABHIBHO TPAKTOBAThH
¢bu3nueckuif CMbICT MCMOJIb3YyEMBIX BEIMYUH, 0003HAYEHUS M €IUHMIBI (PU3NYECKUX BEIMYUH, HaXOIUTh
(GbopMyIIbI, CBSI3BIBAIOIINE JTAaHHYIO (DU3UYECKYIO BENUYHMHY C JPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIIOB3YS 3aKOH COXPAaHEHUS YHEPTHH,
3aKOH BCEMHUPHOT'O TATOTEHUS, IPUHIIMUII CYNEPIIO3ULINN CUJI, TPUHIIUIT OTHOCUTENbHOCTH ["anues:, 3aKOHBI
HrploTOHA, 3aKOH COXpaHEHMs] UMIYJIbCA, 3aKOHbI OTPa)KEHUS U MPEJIOMJICHHUS CBETAa, 3aKOHBI COXPaHEHHUS
3apsA0BOIO U MAacCOBOTO YMCEN MPHU SJIEPHBIX pEaKLMsX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3aIIMCBIBATh €0 MaTEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MUECKUE MPOLECChl M CBOWCTBA TeNl, B TOM 4YHCIE€ U B KOHTEKCTE CUTyalMi MpaKTHKO-
OPUEHTUPOBAHHOT'O XapaKTepa: BBIABIATH NMPUUMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3
JIOTMUYECKHUX IIaroB ¢ OMOPOi Ha 2—3 M3ydeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3a7jauu (ONHUparoIINecs Ha CUCTEMY U3 2—3 ypaBHEHHIT ), UCIIOJIb3YS 3aKOHBI U (hOPMYJIbI,
CBsI3bIBaIOIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJINM3a yCJIOBUS 33/1a4y 3alMChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTAIONINE WM HU30bITOYHBbIE JaHHBIE, BHIOUpATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE IS
peleHusl, MPOBOAUTh pacu€Thl M OLEHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAa4YeHUs (HU3NYECKOH
BEJIMYUHBI;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MpPHU IMOMOIIM (PU3UYECKHX METO/0B, HCIOJIB3YS
ONHMCAaHUE MCCIEAOBAHUSA, BBIIEIATh NMPOBEPSIEMOE MNPEAIOIOKEHUE, OLEHUBATh NMPABUIBHOCTH IOPSAIKA
MIPOBEJICHUS MCCIIE0BAHNUS, AeNIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUHN U OIBITOB;
MPOBOJIUTH OTBITHI 1O HAOMIOJCHHUIO (PU3MUECKHX SIBICHUNW WM (DU3NYECKUX CBOMCTB TeN (M3ydeHHE

BTOpOro 3akoHa Hpl0TOHa, 3aKkOHA COXpaHEHHs] PHEPrUH, 3aBUCHMOCTb NepHoa KojeOaHUM MNPy KUHHOTO
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MasiTHUKa OT MAacchl Ipy3a U JKECTKOCTH MPYXKUHBI U HE3aBHCUMOCTh OT aMIUIMTYIbl MallbIX KOJIeOaHHI,
MPSIMOJIMHEIHOE pPACIpPOCTpaHEHHE CBETa, pasjioKeHHWe Oenoro CcBeTa B CIEKTpP, H3yYeHUE CBOWCTB
M300pakeHUs B TJIOCKOM 3€pKajie ¥ CBOMCTB M300pa)keHUs MpeaMeTa B coOuparoliei JTruH3e, HabtoIeHHe
CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB M3IYUEHHUS): CAMOCTOSTEILHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000py0BaHUS, OMICHIBATH X0 OMbBITA U €r0 Pe3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPHIO MPSIMBIX M3MEPEHHH, ONpeeNss cpelHee 3HAaYeHUE H3MEepSIeMOi
BEeIMYUHBI ((POKYCHOE pACCTOSIHWE COOMparomieil JTUH3bI), 0OOCHOBBIBATH BBIOOP CIOCOOA H3MEPECHHUS
(n3MepuTeILHOTO IPHOOPA);

MIPOBOAMTH HMCCIEAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BETUYHMH C HMCIOJIb30BAHUEM MPSIMBIX HU3MEPEHHI
(3aBUCUMOCTh TMYTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HayallbHOMl CKOPOCTH, Mepuoja
Koje0aHuil MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJla OTPa)KEHUs CBETa OT YIUia
NaJICHUS U yTJIa TPEJIOMIICHUS OT yIila MaJeHus): IUIaHUPOBATh UCCIICAOBAaHUE, CAMOCTOSTENILHO COOMPATh
YCTaHOBKY, (PMKCHPOBATh Pe3yJbTAThI MOJYYEHHON 3aBHCUMOCTH (PM3NYECKUX BEIWYHH B BUAE TAOIUI U
rpaduKoOB, JieNaTh BEIBOJIBI IO PE3YIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEpeHHs] (U3NYECKUX BEIWYHH (CpPeImHssi CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JIBHJKEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPY>KUHBL, KOAIPDUIIUEHT
TPEHHS CKOJIbKEHUS, MeXaHN4ecKasi padoTa U MOIIHOCTh, YacTOTa U MEPHUOJ] KOoJeOaHU MaTeMaTUYECKOTO
U TPY>XKMHHOTO MAasTHHKOB, ONTHYECKas CHJIa COOMpAIOIIEN JIMH3BI, PAaIUOaKTUBHBINA (POH): TUIAHUPOBATH
U3MepeHus, coOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJIHATH U3MEPEHUS, CIELys MPeaaoKeHHOM
WHCTPYKIIMY, BBIYHCIATh 3HAYCHHE BEIMYMHBI M aHAIM3MPOBATH IOJIYYEHHBIE DPE3YJIbTaThl C Y4ETOM
3aJJaHHOH MOTPEUTHOCTH U3MEPEHNUH;

coOIII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU padOTe ¢ 1ab0opaTopHbIM 000y IOBaHHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKH HM3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepualibHasi TOYKa, aOCOIIOTHO
TBEPIIOE TEJI0, TOYCUHBIH MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IJIAaHETapHAs MOJAETbh aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3yUYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOpPOIl Ha HMX
OIucaHus (B TOM YHUCIIE: CIIUJOMETP, TaTYNKU MOJ0KEHHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH,
NEPUCKOT, (oToanmnapaT, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, T03UMETp, Kamepa BuibcoHa), nCnomb3ys
3HaHUS O CBOMCTBAaX (PM3UUECKUX SBICHUN M HEOOXOAMMBIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBl M CXEMAaTHYHBIE PUCYHKH H3YYCHHBIX TEXHHUUYECKHUX YCTPOWCTB, MU3MEPUTEIHHBIX
nprOOPOB M TEXHOJOTHUYECKUX MPOIIECCOB MPH PEUICHUN YIeOHO-TIPAKTUIECKUX 3aJ1ad, ONITUYECKHE CXEMBbI
JUISL IOCTPOEHMSI U300paKEHUH B IJIOCKOM 3epKajie M cOOMparoleil INH3E;

IPUBOANUTE MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TpUMeEpax) MPAKTUYECKOro MCMOIb30BaHUS (U3NUECKUX
3HaHUI B TOBCEIHEBHOW XHM3HM JuId oOecreueHHs Oe30MacHOCTH NpU OOpalleHWu C NpudopamMu U
TEXHUYECKMMHU yCTPOMCTBAMHU, COXPAHEHUS 3/10pOBbsI M COOJIOZACHUS HOPM 3KOJOIMUYECKOIO MOBEICHHS B
OKpYKarolleu cpere;

OCYIIECTBIISITH TIOUCK MHPOPMAINU (HU3UIECKOTO cojiepkanus B IHTepHETE, cCaMOCTOSITETHHO (QOPMYITHPYS
MOMCKOBBIN 3alpoC, HAXOAUTh ITYTH OTPEICICHUS JOCTOBEPHOCTH TOJTYYEHHOW MH(POPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH 1 JIOTIOJTHUTEBHBIX HCTOUHUKOB;

WCTIOJB30BaTh TIPU BBHIMOJIHEHUN YYEeOHBIX 3a/JIaHUil HAYYHO-TIOMYJLIPHYIO JIUTEpaTypy (U3NIECKOTO
COJIep KaHusl, CIIPAaBOYHbIE MaTepHajbl, pecypchl ceT VHTepHeT, BiafeTh NpuéMaMyu KOHCIIEKTUPOBAHMS
TeKCTa, Mpeodpa3oBaHust HHPOPMALIUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpPMAlMU U3 HECKOJIBKUX
UCTOYHHUKOB (PM3MUECKOTO COAEpKaHus, MyOIMYHO TMPEACTaBIATh pe3yabTaTbl MPOSKTHOM  WIIH
HCCIIEA0BATENBCKON JEATENBHOCTH, IPH 3TOM I'PaMOTHO HCIIOJIB30BAaTh MU3YyYECHHBIM MOHATHIHBIA anmapar
M3ydaeMoro paszena (U3WKH M CONPOBOXKIATH BBICTYIUIGHHWE MpPE3CHTAIleld C Y4ETOM OCOOCHHOCTEH

ayAMTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue pa3zienoB U TéM NporpaMMbl KosmmuectBo yacoB DnekTpoHHBIE (IUPPOBEIC)
n/m Beero|| KourponbHble I[IpakTuueckue obpazoBatenbHbIE PeCypCh!
paboThI paboThI

Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa

1.1 |®usuka - Hayka o IpUpoOAe 2 bubmmorexa [IOK
https://m.edsoo.ru/7f416194

1.2 | ®Pusznyeckue BEITUIHHBI 2 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194

1.3 |[EcrecTBeHHOHAYYHBI METO]] TO3HAHUS 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pa3eny H 6 H

‘Paane.n 2. IlepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUH BelleCcTBA

2.1 ||CtpoeHue BelmecTBa 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

2.2 ||IBmKeHHE U B3aMMOJCHCTBHE YaCTHUIl BEIICCTBA 2 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

2.3 ||ArperatHble COCTOSIHUS BEILIECTBA 2 bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

‘I/IToro 110 pasfeny H 5 H

‘Pame.n 3. /IBu:KeHHeE U B3aHMOAeiicTBHE TeJl

3.1 |MexaHnYecKOe ABMIKCHUC 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 ||Nuepuus, Macca, MIOTHOCTb 4 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

3.3 ||Cuna. Bugsl cun 14 1 2 bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

‘I/IToro 10 pazzeny H 21 H

‘Pasgle.ﬂ 4. laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB
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No HaunmenoBanue pa3aenoB U TeEM IPOTrPaMMBI KonuuecTBo uacoB DneKkTpoHHbIE (IUPPOBHIE)
n/m Bcero| KonrtposnbsHbIe [IpakTHyeckue obpasoBaTesbHbIE PECYpPChI
paboThI paboThI
4.1 ||TaBnenwme. [lepenava naBieHust TBEPABIMU TEIAMH, 3 bu6mmoreka [JOK
KUIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194

4.2 | daBneHue ®KUIKOCTH 5 bubnmoreka [JOK
https://m.edsoo.ru/7f416194

4.3 ||ATMocdepHOe naBieHne 6 bubnuorexa [JOK
https://m.edsoo0.ru/7f416194

4.4 | deiicTBHe KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX 7 1 3 bubmuorexa [JOK

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

‘I/ITOFO 10 pasjeny H 21 H

‘Pa311e.11 S. PaGoTa M MOIIHOCTD. DHEPIHUs

5.1 |[PaboTa 1 MOIIIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

5.2 |[IpocTeie MEXaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

5.3 |[MexaHuueckas sHEprus 4 1 1 bu6nuorexa [IOK
https://m.edsoo0.ru/7f416194

‘I/IToro 110 pasfeny H 12 H

‘Pe3epBHOe BpeMsl H 3 H H H

(OBLLEEE KOJIMYECTBO YACOB IT1O IIPOTPAMME || 68 | 3 | 12 |
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8 KIIACC

Ne HaunmMeHoBaHHe pa3esioB U TEM MPOrpaMMbl KonnuectBo yacos OnekrpoHHbIe (LU(PPOBBIE) 00pa30BATEIBHBIC
n/m Bcero|| KonrponbHbie [pakTH4ecKue peCypeerl
paboThI paboThl
‘Pa:me.ﬂ 1. TemioBble siBJCHUSA ‘
‘1.1 ||CTpoeHHe U CBOICTBA BEIECTBA H 7 H H HBI/I6JII/IOT€Ka [IOK https://m.edsoo.ru/7f418lce\
‘1.2 ||TeHJ10BHe IPOLIECCHI H 21 H 1 H 5 HBI/I6JII/IOT€Ka [HOK https://m.edsoo.ru/7f418lce\
‘I/ITOFO 10 pa3jeny H 28 H ‘
‘Pa:me.ﬂ 2. DJIeKTpHYEeCKHe H MATHUTHbIE SIBJICHHSA ‘
2.1 |DnmexTpuueckue 3apsbl. 3apsHKEHHBIC Tela U UX 7 1 bubaunorexa LIOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUC
‘2.2 ||H0cr051HHI>H71 AIIEKTPUYECKUH TOK H 20 H H 7 HBI/I6JII/IOT€K21 LHOK https:// m.edsoo.ru/7f418lce\
‘2.3 ”MaFHI/ITHBIe SBIICHUSI H 6 H H 15 HBI/IﬁJ‘II/IOTeKa [IOK httpS://m.edsoo.ru/7f4181C8‘
‘2.4 ||9J'IeKTp0MaFHI/ITHa}I VHTyKIIHS H 4 H H HBI/IﬁJ‘II/IOTeKa LIOK https:// m.edsoo.ru/7f4181ce\
‘I/ITOFO 10 pa3aeiy H 37 H ‘
‘PesepBﬁoe BpeMsl H 3 H H H ‘
(OBILIEEE KOJIJMYECTBO YACOB ITO IIPOTPAMME || 68 | 3 [ 145 [ |
9 KVIACC
No HaumenoBanue pa3ienoB U TeEM IPOrpamMMBbI ‘ KonunuecTBo uacos ‘ DnekTpoHHbIe (U POBHIE) 00pa30BaTEILHbIE
n/n Bcero| KontposnbHbie [TpakTryecKue PeCypehI
paboThI paboThI
‘Pasneﬂ 1. Mexann4eckue siBJIeHUS
1.1 |MexaHndeckoe ABMKEHHUE U CITOCOOBI €T0 10 1 bu6mmoreka [IOK
OTHMCaHUS https://m.edsoo.ru/7f41ada6
1.2 |B3aumopeiicTBHE TEI 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41ada6
1.3 |3axoHBI cOXpaHEHHS 10 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny H 40 H

23



No HaunmenoBanue pa3aenoB U TeEM IPOrPaMMBI KonunyecTBo acos DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE
n/m Bcero| KontponbHbIe I[IpakTHyeckue peCypCRI
paboThI paboThI
‘Pa:me.ﬂ 2. Mexann4yeckue KoJe0aHus M BOJHBI
2.1 |MexaHn4eckue KoucOaHuUs 7 3 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHu4eckue BOJIHBI. 3BYK 8 1 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 pasfiey H 15 H
‘Pa311e.11 3. DJIeKTPOMATrHUTHOE T0J1e H 3JIeKTPOMATHUTHbIE BOJIHbI
3.1 | DnexTpoMarHuTHOE TOJIE U AICKTPOMArHUTHBIC 6 2 bubnuorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pa3jely H 6 H
‘Pa311e.11 4. CBeTOBbBIE AABJICHHS
4.1 |3axoHbI paclpoCTpaHEHHUs CBETA 6 2 bubnnoreka HOK
https://m.edsoo.ru/7f41a4a6
4.2 ||JInH3BI U ONITHYECKUE TPHOOPHI 6 3 bubnmnorexka [HOK
https://m.edsoo.ru/7f41a4a6
4.3 |[Pa3noxxeHue 0eoro cBeTa B CHEKTP 3 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pa3jeny H 15 H
‘Pame.n 5. KBanTOBbBIC SIBJICHUSA
5.1 ||[McmyckaHue U MOTJIOIIEHUE CBETa AaTOMOM 4 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHre aTOMHOTO sijipa 6 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41ada6
5.3 ||SlmepHble peakuu 7 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/IToro 110 pasjeny H 17 H

‘Pame.n 6. IToBTOpHMTEILHO-00001IAI0IIHIT MOAY 1B
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No HaunmenoBanue pa3aenoB U TeEM IPOrPaMMBI KonunyecTBo acos DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE
n/m Bcero| KontponbHbIe I[IpakTHyeckue peCypCRI
paboThI paboThI
6.1 |IloBTOpeHue u 0000IICHHE COACPIKAHUS Kypca 9 2 bubnuorexa [JOK
busuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pa3jeny H 9 H ‘

”OELHEE KOJIMYECTBO YACOB I1O [TPOTPAMME

| 102 | 3 | 27
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IHOYPOYHOE INNTAHUPOBAHUE

7 KJIACC
Ne Tema ypoxka KonuyecTBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE

n/n Beero| Konrponsusie || [paxtiueckue || 13YICHUA 00pa3oBaTeNbHbIE PECYPChI

paboThI paboThI

1 | ®usuka — Hayka o npupoje. SBieHus NpUpPOAbIL. 1
dusnueckue sBICHUS

2 |MexaHuyeckue, TEMIOBbIE, JIEKTPUUECKIE, MarHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBJICHHS

‘3 ‘Cbmnqecxne BEJIMYMHBI U UX U3MEPEHUE H H

4 |[Ypok-uccnenosanue "M3mepenue remmnepaTypsl pu 1
MIOMOIIX JKUIKOCTHOTO TEPMOMETPA U JaTYNKA
TemmnepaTypbl"

5 ||Kak ¢usuka u apyrue ecTeCTBEHHbIC HAYKU U3YYalOT 1 bubnuoreka [IOK
npupony. EcTecTBeHHOHAYYHBII METO/T TIO3HAHHSI. https://m.edsoo.ru/ff09f72a
Onucanue pU3NYECKUX SABJICHUN C TTOMOIIBIO MOJIEIICH

6 | Ypok-uccnemoBanue "IIpoBepka THIIOTE3bI: TaTHHOCTh 1 1
0JIETA IIapPHKA, IYIIEHHOI'0 TOPU30HTAIbHO, TEM OOJIbLIE,
yeM OoJIblIIe BHICOTA ITyCKa"

7 ||Ctpoenue BemecTBa. ONBITHI, I0KA3bIBAIOIINE JUCKPETHOE 1 bubnuotexa [JOK
CTPOCHHE BEUIeCTBA https://m.edsoo.ru/ff09fe0a

8 ||/IBmkeHHe yacTHIl BEIeCTBa 1 bubnuoreka [{OK

https://m.edsoo.ru/ff0a013e

9 ||Ypok-uccnenoBanme « ONBITHI 10 HAOIIOICHHUIO TEIIJIOBOTO 1 1
pacuIpeHyst ra30B»

‘10 ‘ArperaTHHe COCTOSIHUSI BEI[ECTBA H H

11 |B3aumocBs3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX bu6muoreka [JOK
arperaTHbIX COCTOSHUSX U MX aTOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
crpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI

12 |MexaHnnveckoe nBuxeHne. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bu6muoreka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0a05c6
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No Tema ypoka KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIC
/1 Beero| Konrponsusie || [paktiueckue || 3Y4eHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
13 ||Cxopoctb. Equnuiiel ckopocTu 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 |Pacuer nmyTH U BpEMEHHU JABUKECHHUS 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0a0ae4
15 ||Muepuus. 3akoH uHepiuu. B3anmonelicTBue Tel Kak 1 bu6nmmoreka [IOK
NPUYMHA U3MEHEHUSI CKOPOCTH JIBHIKCHUS T https://m.edsoo.ru/ff0a0c10
16 |[ImorHOCTE BemectBa. Pacyer maccel 1 00beMa Teja o ero 1 bubnunorexa LIOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 |JTabopaTtopHas pabora «OnpeaeneHue IIOTHOCTH TBEPAOTO 1 1
Tena»
18 ||Pewmenue 3amay o reme "[lnoTHOCTH BerecTa" 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0al23c
19 |Cuna xak xapakTepucTHKa B3auMoaencTBus ten. Cuna 1
ynpyroctu. 3akoH ['yka
20 |JIaboparopHas pabota «l3ydeHne 3aBUCUMOCTH 1 1
pacTspkeHus (aedopmariin) Npy>KUHbI OT MPHIIOKEHHOM
CHJTBD»
‘21 ‘HBJ‘ICHI/IG TaroteHust. Cuma TsHKeCTH H H H ‘ H
22 ||CBs3b MeXly CHIION TsKecTH M Maccol Tena. Bec Tena. bubmuoreka [IOK
Perrenue 3amau mo teme "Cua TsokecTH" https://m.edsoo.ru/ff0al778
23 ||Cua TsDKECTH Ha IpYTHX IiaHetax. Ousmueckue 1 bubnmnoreka [HOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
24 |M3mepenue cuil. JluHamomeTp 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0al8cc
25 |Bec Tema. HeBecomocTh 1 bubmmroreka [JOK
https://m.edsoo.ru/ff0al778
26 ||CrmoxeHune ABYX CHJI, HAIPABJICHHBIX 1O OHON TPSIMOH. 1 bubnuotexa [JOK
PaBHoOpelicTByIOMIAS CHIT https://m.edsoo.ru/ff0ala70
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No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DneKTpoHHBIC IIUPPOBHIE
/1 Beero| Konrponsusie || [paktiueckue || 3Y4eHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
‘27 ”PCI_HGHI/IC 3aga4 no teMe "PaBHozelicTByromas cun” H H H H H
28 ||Tpenue cKOIBXKEHUS U TPEHHE MOKosl. TpeHue B mpupojie u bubnuotexa [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
29 |JIaboparopHas pabota «/3ydyeHne 3aBUCUMOCTH CHJIBI 1 1 bubmmoreka [JOK
TPEHHUS CKOJILKEHHUS OT CHJIBI JIaBJCHHS U XapaKTepa https://m.edsoo.ru/ffO0alcc8
COIPUKACAIOUINXCS TIOBEPXHOCTEW
‘30 HPemeHI/Ie 3a]1a4 Ha OTNpeieNieHUE PAaBHOACHCTBYIOIICH CHUJIIBI H H H H H
31 |[Pemenue 3amau mo temaMm: «Bec tenay, «['paduueckoe bubnmnoreka [HOK
n3o0paxenue cuiy, «Cuiibhy, «PaBHOJICHCTBYIOIIAS CHID» https://m.edsoo.ru/ff0alde0
32 ||KonTponbHas padbota mo Temam: « MexXaHUn4ecKoe 1 1
IBUKEeHHE», «Macca, IIoTHOCThY, «Bec Tenay,
«['padmueckoe n3obpaxkenue cuim», «CUIb
33 ||laBnenue. CiocoObl yMEHbIIECHUS U YBEITUUEHUS JaBICHUS 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 ||/laBieHue ra3za. 3aBUCHMOCTD JaBJCHUS ra3a OT 00bEMa, 1 but6mmoreka [IOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 ||[lepenaya naBieHus TBEPABIMU TEIaAMU, JKUIKOCTSIMH U 1 bu6nuorexa [IOK
razamu. 3akoH [Tackasist https://m.edsoo.ru/ff0a25b0
36 |/laBieHue B )KHIKOCTH U ra3e, BRI3BAHHOE JCHCTBHEM CHJIBI 1 bubnmnoreka [JOK
TKECTH https://m.edsoo.ru/ff0a2718
37 ||Pemenue 3amau 1mo Teme «JlaBlieHHe B )KUIKOCTH U Ta3e. 1 but6mmoreka [IOK
3axon [Tackamns» https://m.edsoo.ru/ff0a2826
38 ||Coobmraroruecst coCy bl 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0a2970
39 |lmppaBnmueckuii mpece 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a3136
‘40 ”MaHOMeTpI)I. [TopiHeBOI )KUIKOCTHBIN HACOC H 1 H H H H
‘41 ”ATMOC(bepa 3emuu. [IpuunHbl CyliecTBOBaHMS BO3AYIIHON H 1 H H H HBI/I6J‘II/IOTeKa HOK
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No Tema ypoka KonnuectBo wacoB ‘ Hara DNeKTpOHHBIC IUPPOBHIC

/1 Beero| Konrponsusie || [paktiueckue || 3Y4eHUA o0pa3oBaTeNbHbBIC PECYPCHI

paboThI paboThI
000/1049KH 3eMIiTd. 3aBUCHMOCTH aTMOC(HEPHOTO JaBICHUS OT https://m.edsoo.ru/ff0a2b5a
BBICOTHI HAJl YPOBHEM MODPSI

42 |Bec Bo3myxa. ATMOC(hEepHOE TaBIeHUE 1 bu6mmoteka [JOK

https://m.edsoo.ru/ff0a2b5a

43 |U3mepenue armochepHoro aasiaeHus. OneiT Toppuuem 1 bubmorexa [JOK

https://m.edsoo.ru/ff0a2da8

44 |3aBUCUMOCTBH aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HaJ] 1 bubnunorexa LIOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4

45 ||bapomerp-anepona. ATMochepHoe JaBIeHHE Ha pa3iudHbIX | 1 bubmmoreka [JOK
BBICOTaxX https://m.edsoo.ru/ff0a2fc4

‘46 ‘PCI_HGHI/IG 3a1a4 o Teme " AtMocdepHoe nasieHue" H H H

47 |deiicTBHE )XUIKOCTH U ra3a HA MOTPY>KEHHOE B HUX TEJIO. bu6mmoteka [JOK
ApXUMeIoBa Cuila https://m.edsoo.ru/ff0a3276

48 |Jlaboparopnas paboTa «OnpeaeneHre BhITATKUBAIOIIEH 1 1 bubnnoreka [JOK
CHJIBI, JICWCTBYIOIICH Ha TEJO, MOTPYKEHHOE B KHIKOCTh https://m.edsoo.ru/ff0a33fc

49 |Jlaboparopuas pabota mo Teme «lcciienopanue 1 1 bubnuorexa [JOK
3aBHCUMOCTH Beca Tejia B BOjIe 0T 00bhEMa MOTPyKEHHOU B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTH TeJIa

50 |[lmaBanue Ten 1 bubnunorexa LIOK

https://m.edsoo.ru/ff0a3a96

51 |JIaGoparopHas pabota "KoHcTpyrpoBaHue apeoMeTpa Uiu 1 1
KOHCTPYUPOBAHUE JIOJAKHU U ONpeeIeHne e
Ipy30MOABEMHOCTH "

52 |[Pemenwue 3aqau o TemaM: «[lnaBanue cymos. 1 bubnuoteka [JOK
BosnyxomnaBanuey, «JlaBieHue TBEPAIX Tell, )KUIKOCTEHN https://m.edsoo.ru/ff0a3654
ra3oB»

53 ||KonTponbHas paboTa mo Teme «JlaBieHue TBepIbIX Tell, 1 1
KHUJIKOCTEH U Ta30B»
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No Tema ypoka KonnuectBo wacoB ‘ Hara DneKTpoHHBIC IIUPPOBHIE
n/n Beero| Konrponsusie || [paktiueckue || 3Y4eHUA o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
54 |MexaHnuueckas pabota 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a3f82
55 |MormHocTs. EquHuIel MOIHOCTH 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a3f82
56 ||[Ypoxk-uccinenoanue "Pacuér MOIIHOCTH, pa3BUBAEMOM TIPH 1 1
nobEMeE 10 JecTHuue"
‘57 ”Hpocn,le MexaHu3Mbl. Peruar. PaBHOBecue cuil Ha pbryare H H H H H
58 ||Pbruaru B Texnuke, ObITY U npupoje. JlJaboparopuas pabota 0.5 bubnnoreka [JOK
«HccnenoBanue yCioBHil paBHOBECHSI PbIUaray https://m.edsoo.ru/ff0a478e
59 ||Pemenwue 3amay mo Teme «YCIIOBUS PAaBHOBECHS phlyaray 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a48a6
60 |KoaddurmenT monae3noro qeHCTBUS MEXaHU3MA. 1 0.5
JlaGopartopnas padora «M3mepenne KII1/| HakmoHHOM
TUTOCKOCTH
61 |Pemenwue 3amau mo teme "Padora, momnocTs, KIT/1" 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48
62 |[Mexanuyeckas sHeprus. Kunernyeckasi 1 HoTeHIMAIbHAS 1 bubmuoreka [IOK
SHEPrusi https://m.edsoo.ru/ff0a4252
63 |[3aKOH COXpaHEHHs] MEXaHUYECKOH SHEPrUH 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0a4360
64 | Ypok-dKCIIepUMEHT 10 TeMe "DKCIePUMEHTAITBHOE 1 1
OIpeJieJIeHUe U3MEHEHHs] KHHETHYECKOM U MOTeHIUAIbHOM
SHEPIrUU MPY CKATHIBAHUM TeJa M0 HAKJIIOHHOM MITOCKOCTH"
65 ||KonTponpHas padota mo Teme «Pabora u MOIITHOCTS. 1 1
OHeprus»
66 |[Pe3epBHBIi ypok. PaboTa ¢ TekcTamu o Teme 1 bubmuoreka [IOK
"MexaHHuecKoe ABHKeHUE" https://m.edsoo.ru/ff0adee6
‘67 ”Pe3epBHLII7I ypok. Pabora ¢ Tekcramu o teme "Jlapnenue H 1 H H H HBHGHI/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DneKTpoHHBIC IIUPPOBHIE
n/n Beero| Kontponsnbie || [Ipaktuueckue || A3Y4CHH 00pa3oBaTelbHbIE PECYPChI
paboThI paboThI
‘ ”TBépI[bIX TeJI, JKUJKOCTeH 1 Ta30B" H H H H ’https:// m.edsoo.ru/ff0a4ffe
68 ||Pe3zepBHbIii ypok. PaboTa ¢ TekcTamu o Teme "Pabora. 1
MomiHocTts. DHeprus"”
(OBILEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 68 | 3 [ 12 [
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8 KIIACC

Ne Tema ypoka KonmyecTBo yacoB | [Hara DJEeKTPOHHBIEC TUPPOBBIE
n/m Beero| Kontponbhsre || [paxTuueckue || H3Y4eHHA o0Opa3oBaTeNibHbIe PECYPChI
paboThl paboThl
1 ||OcHOBHBIC MOJOKEHHS MOJIEKYJIIPHO-KUHETHYECKOM Teopuun u|| 1 bubmuorexa [JOK
UX OIBITHBIC TIOTBEPIKIACHHSI https://m.edsoo.ru/ff0a5256
‘2 ‘Macca U pa3Mep aTOMOB U MOJIEKYJI H ‘ H
3 |[Moaenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSHUN bu6mmoreka [IOK
BEIIIECTBA https://m.edsoo.ru/ff0a540e
4  ||OOGbsicHeHUE CBOMCTB TBEPOTO, JKUIAKOTO U Ta3000pa3HOTO 1
COCTOSIHUI1 BEIlIeCTBA HA OCHOBE MOJIOXKEHUH MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU
5 ||Kpucrammumueckue u amopdHsbie Teaa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5800
6 |CmaumBaHMe M KanmWUIIPHOCTH. [l0BepXHOCTHOE HATSHKEHUE 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0a5530
7 ||TeroBoe pacHIMpEeHHUE U CIKATHE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 | Temmeparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTBHIO TEMIOBOTO 1
JIBUKCHHSI YACTHII
9 |Buytpenssis sHeprusi. CriocoObl N3MEHEHHs BHYTPEHHEH 1 bubnnorexka [JOK
SHEPruu https://m.edsoo.ru/ff0a5c60
10 ||Buas! Temnonepenayu 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412
11 ||Ypoxk-kondepenuus "[IpakTuyeckoe UCIOIb30BaHUE 1 1 bubnnoreka [JOK
TETJIOBBIX CBOMCTB BEIIECTB U MaTEPUAIIOB B LIEISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"
12 ||[KonuuecTBO TEIIOTHI. Y IeIbHAs TEIJIOEMKOCTh 1 bu6mmoreka [JOK
https://m.edso0.ru/ff0a6976
13 ||YpaBuenue TemmoBoro 6ananca. TemmooOMeH U TEIIOBOE 1 bubnnorexa [JOK
paBHOBECHE https://m.edsoo.ru/ff0a7088

32



No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero| Kontpombhsre || [paxTuueckue || H3Y4eHH o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
14 |JIaboparopHas padota "VccrnenoBanue siBiieHus TerioooMena | 1 1 bubmuorexa [JOK
NPY CMEIIMBAHUU XOJIOIHOM U ropsiueii BOJbI" https://m.edsoo.ru/ff0a6a98
15 |[Pacuet xonm4ecTBa TEIIOTHI, HEOOXOIUMOTO JIJIsl HArPEBAHMUS 1
TeJa ¥ BBIACISEMOTO MM ITPH OXJIAXKICHUU
16 |JIaboparopHas pabota "OnpenencHue yneabHOM 1 1 bubmuorexa [JOK
TEIUIOEMKOCTH BelecTna' https://m.edsoo.ru/ff0a6bb0
17 |Dueprus TorumBa. Y aelbHas TEIUIOTa CTOPAHUs 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a7b5a
18 ||[ImaBneHne 1 OTBepACBaHNE KPUCTALIMYECKUX Tel. YaenpHast || 1 bubnnorexa [JOK
TEILIOTA IIABICHHS https://m.edsoo.ru/ff0a71d2
19 |JIaGoparopnas pabota "OnpeneneHue yaeabHON TEIIOThI 1 1 bubnnoreka [JOK
TUIABJICHHSI JIbJa" https://m.edsoo.ru/ff0a72fe
20 ||[TapooGpa3oBanue 1 KoHaeHcalus. Mcrapenue 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a740c
21 |Kumenwue. Y enpHas TeIioTa MapooOpa3oBaHus U 1 bubnnoreka [JOK
KOHJICHCAIMU. 3aBUCUMOCTb TeMIIEpaTypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHUS
22 |BnaxnocTtb Bo3ayxa. JJaboparopHas padora "OmnpeneneHue 1 1 bubmmorexa [IOK
OTHOCHUTEIILHOW BIKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
‘23 ‘PGHIGHI/IG 3a/1a4 Ha OIpeJIeJICHUE BIa)KHOCTU BO3AyXa H H H ‘ H
24 |ITpuHIUEI pabOTHI TETUIOBBIX JABUTaTeNe. [TapoBas TypOuHa.
JIBUraTeIh BHYTPEHHETO CTOpaHUs
25 |KIIJI TemioBoro asurateis. TerioBble BUTaTelId U 3al[ATa 1 bu6mmoreka [JOK
OKPYKAIOIICH CpeJIbl https://m.edsoo.ru/ff0a7c7c
26 |(3aKOH COXpaHEHHS U MPEBPAIICHUS YJHEPTUHU B TETUIOBBIX 1
nporeccax
27 |([loxroroBka K KOHTPOJIbHOU padoTe 1mo Teme "TeroBble 1 bubnnorexa [JOK
sBIIeHUs. [I3MeHeHue arperaTHbIX COCTOSIHH BelecTBa" https://m.edsoo.ru/ff0a83f2
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
n/n Beero| Kontpombhsre || [paxTuueckue || H3Y4eHH o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
28 |KonTtposbHas padota mo teme "TerioBbie sSIBICHUS. 1 1 bubmuorexa [JOK
V3meHeHne arperatHpIX COCTOSIHUM BeniecTa" https://m.edsoo.ru/ff0a86ae
‘29 ‘3JI€KTpI/I3aI_II/I$I Tes. JIBa posia 2JIeKTPUUYECKUX 3apsi/IoB ‘ H
30 |Ypok-uccnenoBanue "DneKTpU3aLUs TeN HHIYKIUEH U MIPH 1
CONPUKOCHOBEHUH"
31 |[BzaumopeiicTBHE 3apsHKEHHBIX Tel. 3akoH Kymona 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a87e4
32 || DnexTpuyeckoe mose. HampspkeHHOCTh 3JeKTpUdecKoro mois. | 1 bubmmoreka [IOK
[TpuHIMI CYyNepIIO3UIIUYU AIEKTPUICCKUX TTOJICH https://m.edsoo.ru/ff0a8a0la
33 ||Hocurenu 3nmeKTpUYECKHX 3apsI0B. DJIEMEHTAPHBIN 3apsil. 1
Crpoenue atoma
34 |[IpoBOMHUKH U JUDIECKTPUKHU. 3aKOH COXPaHCHUS 1 bubnuorexa [JOK
AIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 ||Pemenue 3a1au Ha IPUMEHEHUE CBOMCTB AJICKTPHUICCKUX 1 bubnnoreka [JOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 |[DneKTpUYECKUI TOK, YCIIOBUS €T0 CYIIIECTBOBAHUSI. 1 bubmmoreka [JOK
VICTOYHHKH SJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 ||JleficTBUS IEKTPUIECKOTO TOKA 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a96b2
38 |Ypoxk-uccnenosanue "JleiicTBue 3JEKTPUUECKOTO MOJIS HA 1 1
MIPOBOJTHUKH U TUDJIEKTPUKH"
39 |[DneKTpuYecKUil TOK B MeTalIaX, KUJAKOCTIX M ra3ax 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0a9838
‘40 ‘3J‘ICKTpI/I‘lCCKa${ 1enb U €€ COCTaBHBIE YaCTH ‘ H
41 |Cuna toka. JlabopaTopHas pabora "M3mepenue u 0.5 bubnnorexka [JOK
peryaupoBaHHe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 | Dnextpuueckoe HanpspkeHue. Bonbrmerp. JlabopaTopHas 1 0.5 bubnuorexa [IOK
pabota "M3MepeHne U perynpoBaHie HanpsoKeHus " https://m.edsoo.ru/ff0a%e14
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
/1 Beero| Kontpombhsre || [paxTuueckue || H3Y4eHH o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
43 ||ConpoTuBieHHE TPOBOJHUKA. Y IETbHOE COMTPOTUBIICHHUE 1 bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0aa738
44 |JTabopaTtopHas paboTa "3aBUCUMOCTb ICKTPHUECKOTO 1 1 bubnmoreka [JOK
COIIPOTHBIICHHUS MPOBOJIHUKA OT €T0 JUIMHBI, TUTOMIAN https://m.edsoo.ru/ff0aa738
IIONEPEYHOI0 CEUYEHUs U MaTepuana”
45 ||3aBUCHUMOCTb CUJIBI TOKA OT HampsikeHus. 3akoH Oma st 1 bubnmoreka [JOK
ydacTKa LEeH https://m.edsoo.ru/ff0aad4a
46 |JTabopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH CHITBI 1 1 bubmmoreka [JOK
TOKa, MIYIIEr0 Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HarpsKeHus Ha pe3ucrope”
47 |[locnemoBarenbHOE U MAPATIICIBHOE COSAMHEHUS 1
MIPOBOTHUKOB
48 |JIabopaTtopHas pabota "[IpoBepka mpaBuia CIOKEHUS 1 1 bubnnoreka [JOK
HaIpPsDKEHUHN TIPH MTOCIIEI0BATEIBHOM COSIMHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
49 |JTabopatopnas padota "[IpoBepka mpaBuia st CUIIBI TOKA 1 1 bubnuoteka [JOK
MIPU NIAPAJLICIIbHOM COCIMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 |[Pemenue 3amau Ha mpuMeHeHue 3akoHa OMa JIsl pa3TUuIHOTO 1 bubnnoreka [JOK
COEIMHEHUS POBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 ||PaGoTa 1 MOLITHOCTH JIEKTPUUECKOTO TOKA. 3aKoH J[>koyis- 1 bubnuoteka [JOK
Jlenia https://m.edsoo.ru/ff0ab124
52 |JlaGopatopHnas padota "Onpenenerne padOThl U MOIITHOCTH 1 1 bubnuoteka [JOK
AIIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 || DnexTpuyeckue UenH U MOTPeOUTEeNN EeKTpUIecKoi sueprun || 1 bubmuorexa [IOK
B ObiTy. KopoTKoe 3amMbIkaHKe https://m.edsoo.ru/ff0ab660
54 |[ToaroToBka K KOHTPOJILHOU paboTe mo Teme "Dnexrpudeckue | 1 bubnuorexa [JOK

3apsbl. 3apsHKEHHBIE TEla U UX B3aUMOJECHCTBHS.
[TocTosiHHBIH A1eKTpUYecKuil TOK"

https://m.edsoo.ru/ffOabd2c
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aBJICHUS"

No Tema ypoka KonnuectBo yacos Hara DNeKTpOHHBIE UPPOBHIC

/1 Beero| Kontpombhsre || [paxTuueckue || H3Y4eHH o0pa3oBaTeNbHbIE PECYPCHI

paboThI paboThI

55 ||KonTtposbHas paboTa mo Teme "IIEKTPUICCKUEC 3apsiJibl. 1 1 bubmuorexa [JOK
3apsDKCHHBIC TeJa ¥ UX B3auMozencTBus. [locTosSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"

‘56 ‘HOCTO}IHHBIC MarHUTHI, KX B3aUMOJICHCTBUE H

57 ||Ypok-uccnenoBanue "M3yueHue moyiel mocTOSTHHBIX 1 bubmuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 |MarauTtHOE noje. MarHuTHOE T0Jie 3EMIJIM B €T0 3HAYCHUE 1 bubmuorexa [JOK
JUTS )KU3HH Ha 3emiie https://m.edsoo.ru/ff0acOba

59 ||OmbIT Dpcrena. MarHuTHOE TIOJIE SIEKTPUIECKOTO TOKA 1 bubnuorexa [JOK
MarHuTHOE I10JIe KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

60 |[IpumeHeHHE PIEKTPOMArHUTOB B TeXHUKE. JlabopaTopHas 1 0.5 bubnnoreka [JOK
pabota "M3ydenue 1eiCTBUS MAarHUTHOTO TIOJISI HA MPOBOIHUK https://m.edsoo.ru/ff0ac74a
C TOKOM"

61 |[DnekTpoaBHUTaTENb MOCTOSHHOTO TOKA. Mcnons3oBanue 1 bubnuorexa [JOK
ANIEKTPOBUTATEICH B TEXHUYECKUX YCTPOUCTBAX U HA https://m.edsoo.ru/ff0ac86¢c
tpancrnopre. JlabopaTopnas pabora "KoHcTpyupoBanue u
u3ydeHue paboThl yeKTpoiBUraTesns"

62 ||OnbiTel @apajnes. 3aK0H IEKTPOMArHUTHON UHAYKIIUU. 1
IIpaBuio Jlenna

63 |[DnekTporeneparop. CriocoObl MOTYICHHS IICKTPUIECKON 1
SHEPTUU. DIEKTPOCTAHIIMY Ha BO30OHOBIIIEMBIX HCTOYHUKAX
SHEPTUHU

64 |ITogroroBka K KOHTPOJIBHOH paboTte 1o TeMe "DiekTpudeckue || 1
Y MarHUTHBIE SIBJICHUS"

65 |[KontpombsHas pabora 1mo TeMe "DIIeKTPUICCKUEe H MarHUTHBIE 1 bubnuorexa [JOK
sBJICHUA" https://m.edsoo.ru/ff0acb14

66 |PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme "TernsoBble 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0acc5e
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE UPPOBHIC
/i Beero| Konrpombhsre || [paktuueckue || H3Y4CHAA 00pa3oBaTelbHbIE PECYPChI
paboThI paboThI
67 |Pe3epBHbIi ypok. PaboTa ¢ Tekctamu 1o Teme "IlocTossHHBIN 1 bubmuorexa [JOK
JIEKTPUUYECKHUI TOK" https://m.edsoo.ru/ff0acdc6
68 |[Pe3epBHbI ypok. PaboTa ¢ Tekctamu o Teme "MarHuTHbie 1
SIBJICHUS "
(OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 2 | 145 I
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9 KJIACC

Ne Tema ypoxka KonmyecTBo yacos | Hara DNEeKTPOHHBIE UPPOBBIE
n/n Beero| Kontpossusie | Tlpaktuueckue | A3Y49eHHs 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThI
‘1 |MexaHqu01<oe JBIOKeHue. MarepuanbHasi TOUka “ H

2 ||Cuctema orcuera. OTHOCHTEIIBHOCTh MEXaHUYCCKOTO bubmuoreka [JOK
JIBHKEHUS https://m.edsoo.ru/ff0ad474
3 ||PaBHOMEpHOE IPSIMOJIMHEHHOE JBUYKEHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a
4  ||HepaBHOMepHOE npsMoauHerHoe ABuxkeHue. Cpeatss u 1
MT'HOBEHHAsl CKOPOCTh
5 |[IIpsMosivHElHOE paBHOYCKOPEHHOE JIBU)KEHUE. Y ckopenue || 1 bubnnorexa [HOK
https://m.edsoo.ru/ff0ad8d4
6 ||CxkopocTh NPSAMOIMHEWHOTO PABHOYCKOPEHHOTO ABMKEHHUS. || 1
['pacduk ckopoctu
7 |JlabopaTtopHas pabora "Onpenenenue yckopenus Tena npu || 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBIMKEHHH 10 HAKJIOHHOM IIOCKOCTH" https://m.edsoo.ru/ff0adb18
‘8 |CB06OI[HO€ najenue Tex. OnbiTel [Nanunes H H
9 |[PaBHOMEpHOE NBMKECHHE IO OKPYKHOCTH. [lepros u bubnuotexa [JOK
gyacToTa oOparieHus. JInHeliHas U yTrioBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
‘10 |L[eHTpOCTpeMI/ITeJ'ILHOC YCKOpEHHe H H
11 |[I[TepBslii 3akoH HptoToHa. BexkTop cuibl bubnuoreka [IOK
https://m.edsoo.ru/ff0ae612
12 |[Bropoii 3akoH HetoroHa. PaBHozelcTBYOIAs cuia 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0ae72a
13 |[Tperwii 3akoH Herorona. Cymeprno3uius cui 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0ae982
14 ||Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB Hpl0TOHA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeb6c
15 ||Cuna ynpyroctu. 3akoH ['yka 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0aeca2
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No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/1 Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
‘16 |PemeHHe 3ana4 1o teme «Cusa ynpyroctu H H
17 |[JTaGoparopHas pabota «OnpeneacHue KeCTKOCTH 1 bubmuorexa [JOK
PY>KHHBD» https://m.edsoo.ru/ff0aee28
18 ||Cuna Tpenus 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0af738
19 |[Pemenue 3amau no teme «Cuiia TpEHHUSD) 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0afa26
20 |[JIabGopatopnas pabota "Omnpenenenue koddduimenrta 1 1 bubnnoreka [JOK
TPEHHSI CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
21 |[Pemrenue 3amgad o teme "3akoHsl Hetorona. Crita 1 bubnuorexa [JOK
yrnpyroctu. Cuina Tpenus” https://m.edsoo.ru/ff0afb8e
22 ||Cuna TsSKEeCTH M 3aKOH BCEMUPHOTO TATOTeHHs. Yckopenue || 1 bubnnorexa [JOK
CBOOOHOTO MAJCHUS https://m.edsoo.ru/ff0af044
23 ||[Ypok-koHpepenius "/[BuxeHue Tea BOKPYT 1 1
rpaBUTalOHHOrO 1eHTpa (CosHevHast cucTema).
lanmaktuku"
24 ||Pemenue 3amay mo teMe "Cuia TSHKECTH U 3aKOH 1 bu6mmoreka [JOK
BCEMHUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 |[[lepBas kocMuueckast ckopocTb. HeBecomocTs 1 1 bubnuoreka [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
26 ||PaBHOBecue MaTepuanbHOI TOUKkH. AOCOTIOTHO TBEPIOE 1 bubnnoreka [JOK
Teno. PaBHOBecHe TBEPAOTO Teja ¢ 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
27 |[PaBHOBecHe MaTepHaIbHOW TOUKH. AOCOTIOTHO TBEPIOL 1
Teio. PaBHOBecHe TBEPAOrO TeNa ¢ 3aKPEIIIEHHON OChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
28 |[Pemrenue 3ama4d mo teme "MomeHT cuibl. LlenTp Tsokectn" 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0b02b4
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No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
29 |[[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME 1 bubmuorexa [JOK
"MexaHuueckoe aBwKeHue. B3anumoeiicteue Ten" https://m.edsoo.ru/ff0b0408
30 |[KontpompHas pabota mo treme "MexaHHnuecKoe IBIKEHUE. 1 1 bubnmoreka [JOK
BzaumoneiictBue ten" https://m.edsoo.ru/ffOb06ec
31 |[Ummynsc Tena. UMImybe Crutbl. 3aKOH COXPaHECHHS 1 bubmuorexa [JOK
UMITYJIbCA. YIIPYTrO€ U HEYIIPYroe B3auMO/ICHCTBUE https://m.edsoo.ru/ffOb07fa
32 |[Pemienue 3ama4 mo teMe "3aKOH COXpaHEHUS UMITyJIbca" 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢
33 ||[Ypok-koHbpepeHius "PeakTHBHOE TBUKCHHE B IPUPOC U 1 1
TeXHUKe"
34 |Mexanuveckas padoTa 1 MOITHOCTb 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 ||PaboTa cuibl TSXKECTH, CUIIBl YIIPYTOCTH U CUJIbl TPEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOb0db8
36 ||JTaGopatopras pabota «OnpenencHre paboThl CHITBI 1 1
TPEHUs P PABHOMEPHOM JIBUKEHUU TeJa 10
TOPH30HTAIEHOW TOBEPXHOCTHY
‘37 ”CBHSI) sHepruu 1 padboTel. [loTeHInanbHas SHEPTHs H H H H H
38 || Kunernueckas sHeprus. TeopeMa 0 KHHETHUECKON SHEPTUU bubnuoreka [IOK
https://m.edsoo.ru/ffOb0c32
‘39 ||3aK0H COXpaHEHHs SHEPTUH B MEXaHHKE H H H H H
40 ||JTabopaTtopHas pabora «/3ydeHue 3aKkoHa COXpaHEHUS 1 bubnuorexa [JOK
SHEPrUMN» https://m.edsoo.ru/ffOb12fe
41 |KoneGarenbHOE IBUKEHUE U €TI0 XapaKTEPUCTUKU 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0b1858
42 |3aryxatouue KosnebaHus. BeinyXaeHHbIE KOJIeOaHusI. 1 bubnuorexa [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
‘43 ”MaTeMaTI/IquKI/H‘/'I Y NIPY’KWUHHBIA MasTHUKH H 1 H H H H
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No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
44  |[Ypok-uccienoBanue «3aBUCUMOCTh Nieproia kojaebanuii ot| 1 1 bu6mmoreka [IOK
YKECTKOCTH MIPY>KUHBI U MACChI IPpy3a» https://m.edsoo.ru/ff0b197a
‘45 |HpeBpaH1eHHe SHEPrUU NPU MEXAaHMUYECKUX KOJICOAHUAX H H ‘ ‘
46 ||JIabopaTtopHas pabora «OmnpeneneHue 4acTOThl U IEPHOAA 1 bubnmoreka [JOK
KOJICOaHUH MPYKUHHOTO MasTHHKA https://m.edsoo.ru/ffOblaec
47 ||JTabopaTtopHas pabora «IIpoBepka He3aBucuMocTH niepuoaal| 1 1 bubnmoreka [JOK
KoJIeOaHui TPpy3a, MOABEMICHHOIO K HUTH, OT MACChI IPy3a» https://m.edsoo.ru/ff0b197a
48 |Mexannyeckue BOJaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. 1 bubmuorexa [JOK
[TpooIbHBIC U MONEPEYHBIC BOJIHBI https://m.edsoo.ru/ffOb21fe
49 |[Vpoxk-koHpepeHnus "MexaHN4eCKHe BOJHBI B TBEPIOM 1 1
tene. CelicMUYecKue BOJIHbI"
‘50 |33y1<. PacnpocTpaHenne u oTpaskeHHe 3ByKa H H ‘ ‘
51 ||[Ypok-uccienoBanue "HabroaeHne 3aBUCUMOCTH BBICOTHI 1
3ByKa OT 4acTOThI"
‘52 |F POMKOCTb 3BYKa U BBICOTA TOHA. AKYCTHYECKUI pe30HaHC H H ‘ ‘
53 ||Ypoxk-koudepennus "YnpTpa3Byk U HHPPA3BYK B IPUPOJIE 1 bubnnoreka [JOK
U TeXHHKE" https://m.edsoo.ru/ffOb23ca
54 |[ToaroToBka K KOHTPOJBHON paboTe 1Mo TeMe "3aKOHBI 1 bubnuoreka [IOK
coxpaHeHHs. MexaHuueCKre KoJicOaHHs U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 |[KoHTponbHas pabota 1o Teme "3aKOHbI COXpaHEHUSI. 1 1
MexaHnueckue KojaeOaHusl 1 BOJIHBI"
56 ||9meKTpoMarHuTHOE MoJIe. DICKTPOMArHUTHBIC BOJTHBI 1 bubnuotexa [JOK
https://m.edsoo.ru/ffOb2abe
‘57 |CBOﬁCTBa AIEKTPOMArHUTHBIX BOJIH H H ‘ ‘
58 | Ypoxk-konpepenuus "llkana 371eKTPOMarHUTHBIX BOJIH. 1 bubmuorexa [IOK
Vcrionb30BaHME MEKTPOMATHUTHBIX BOJIH JJISI COTOBO https://m.edsoo.ru/ffOb2fe6
CBsA3H"
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No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IU(PPOBHIE
/1 Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
59 ||[Ypok-uccnenosanue "M3yueHue CBONCTB 1 1 bubmuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"
60 ||Pemenue 3amay Ha ONpEEICHUE YaCTOTHI U JUTHHBI 1
ANEKTPOMATHUTHOM BOJIHBI
61 |9mexkTpomarnuTHas mpupoaa ceera. CKOpoCTh CBETA. 1 bubnmoreka [JOK
BosHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 |Hcrounuku ceta. [IpsmonuHeiHOe pacripocTpaHeHHE 1 bubnnorexa [HOK
ceta. 3atmenus ConHua u JIyHb https://m.edsoo.ru/ff0b3658
63 |[3akoH oTpakeHus cBeTa. 3epkaina. Pemienue 3aqad Ha 1 bubnnoreka [JOK
NPUMCHEHHE 3aKOHA OTPAYKCHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 |[Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS CBETA 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOb3aea
65 |[[lomHOE BHYTpeHHEE OTpakeHHe cBeTa. Mcnonp3oBanue 1 bubnuorexa [JOK
HIOJTHOTO BHYTPEHHETO OTPaKEHHS B ONTHYECKUX https://m.edsoo.ru/ff0b3c5c¢c
CBETOBOJIAX
66 |JIaGoparopHas pabota "HMccnenoBanne 3aBUCUMOCTH yTia 1 1
MPETOMIICHUSI CBETOBOTO JIy4a OT yIJla aIeHUs Ha TPaHUIle
"Bo3myx-cTexno""
67 ||[Ypok-xoHdpepeHius "Vcronp30BaHHE TTOJTHOTO 1 1
BHYTPEHHET0 OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 ||JIuu3bl. OniTHYecKas CHIIa JIMH3BI 1 bubnuotexa [JOK
https://m.edsoo.ru/ffOb3f2c
69 |[[locTpoeHune m300pakeHUH B JIMH3aX 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOb444a
70 |[JIaGopatopnas pabota "Omnpenenenue GpokycHOTO 1 1 bubnmnoreka [JOK

pAcCTOSIHUS U ONITUYECKOM CUJIbI COOMparoIien JTUH3bI"

https://m.edsoo.ru/ff0b4206
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No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
71 ||Ypok-koHpepenus "ONTHYECKUE TUH30BBIC TPHOOPHI" 1 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOcOa7e
72 |'ma3 xak onTuyeckas cucrema. 3peHue 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0b4684
73 ||Ypok-koudpepennus "Jledextol 3penus. Kak coxpaHuTh 1 1
3penue”
74 |[Paznoxenue Oenoro cBeta B criekTp. OnbiTel HploTOHA. 1 bubnnoreka [JOK
CrnoxeHne CIeKTpalibHBIX BETOB. JlMciepcus cBeTa https://m.edsoo.ru/ffOc0f4c
75 ||/TaGopatopnas pabota "OMBITE IO Pa3I0KEHHUIO OEI0T0 1 1 bubnuorexa [JOK
CBETAa B CIIEKTP M BOCIPHUATHIO [IBETA MPEIAMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHNH Yepe3 [IBETOBbIC (GUIbTPHI"
76 ||[Ypok-npaktukyMm "BoiHOBBIE CBOMCTBA CBETA: AWCIICPCHS, 1 1
uHTephepeHus u audpaxuus”
77 ||OmbiTel Pesepdopra v mmaneTapHas MOJIENb aToMa 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c12a8
‘78 |HOCTyJ'IaTLI Bbopa. Monens atoma bopa H H H H H
79 ||Hcnyckanue 1 NOTJIONIEHHE CBETa aTOMOM. KBaHTHI. bu6nuoreka [IOK
JIuHeiyaThie CIIeKTpPhI https://m.edsoo.ru/ff0c144c
80 ||Ypoxk-npaktukym "HaGmoieHre CieKTpoB HCITycKaHus" 1 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c1550
81 ||PagnoakTHBHOCTDH U €€ BH]IbI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672
82 ||Ctpoenue atomHoro siapa. Hykinonnas mojens 1 bubnuorexa [IOK
https://m.edsoo.ru/ffOc18ac
83 |[PammoakTuBHBIC IpeBpanieHuUs. M30TOmbI 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOclal4
84 |[Pemrenue 3ama4 o TeMe: "PannoakTHBHBIC TIpeBpaIiCHHS " 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOclb4a
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Kypcy "CBETOBBIE SIBICHUS "

No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE

/1 Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTenbHbIE PECYPCHI

paboThI paboThI

‘85 |HepI/IOI[ nojypacnaia H H

86 ||Ypok-koubepenius "PagnoakTHBHBIC U3ITyYCHUS B 1 bubmuorexa [JOK
IpUpPOJIE, METUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 ||lmepHbie peakuu. 3aKOHBI COXPAHECHUS 3apPS0BOTO U 1 bubnmoreka [JOK
MacCcOBOTO YHCE https://m.edsoo.ru/ffOc1c58

88 ||DHeprus cBsizu aTOMHBIX sijiep. CBsI3b MacChl U SJHEPTUH 1 bubnmoreka [JOK

https://m.edsoo.ru/ffOcld7a

‘89 |PemeHHe 3a7a4 no teme "SnepHbie peakiuu" H H

90 ||Peakiuu cuHTEe3a U AeneHuUs saep. CTOUHUKY SHEPTUH bu6mmoreka [IOK
CouHiia u 3B€371 https://m.edsoo.ru/ff0c1e88

91 ||Ypok-koHbepenmus "SAnepHas sHepreTuka. JleficTus 1 1
pPaMOAKTUBHBIX N3ITyYCHUH Ha KUBBIC OPraHU3MBbI"

92 |[[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe 1 bubnnorexa [JOK
"JJIEKTPOMArHUTHOE T0JIe. DJICKTPOMArHUTHBIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBieHUS"

93 |[KoutpompHas padoTta 1mo teMe "DIIeKTPOMAarHuTHOE TOJIe. 1 1
DNEeKTpOMarHuTHbIe BOJHBI. KBaHTOBBIE siBieHUS"

94 |TloBTopenue, o6obmeHHe. JlTabopaTopHbIe PAOOTHI IO 1 1 bubnuorexa [JOK
Kypcy "B3anmoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 |[[ToBropenue, o0o0IeHNE. Perienne pacueTHbIX U 1 bu6nuoreka [IOK
Ka4yeCTBEHHbBIX 33134 1o Teme "TerioBsie nporeccor” https://m.edsoo.ru/ff0c2572

96 |[[loBTOpeHue, 0OoOIICHNE. PerieHne pacyeTHBIX | 1 bubmmoreka [JOK
KaueCTBEHHBIX 3a1a4 1mo Teme "KII1J] TermmoBsix https://m.edsoo.ru/ffO0c2a22
nBUTareiein”

97 |[lloBTOpeHue, 06oOIICHHE. PernieHrne pacyeTHBIX | 1 bubnuorexa [JOK
KadecTBEeHHBIX 3a7a4 1o Teme "KI1J] anexTpoyctaHoBOK" https://m.edsoo.ru/ff0c2b30

98 |[[loBTOpeHue, 06o6IeHHE. JlTabopaTopHBIE PAOOTHI IO 1 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c2c52
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No Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(PPOBHIE
/1 Beero| Kontponsasie | ITpaktuueckue || U3Y4eHHs o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
99 |[[ToBTOpenue, 0600mIeHNEe. PaboTa ¢ TeKCTaMH 1O TeMe 1 bu6mmoreka [IOK
"3aKOHbBI COXpAaHCHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 |[[ToBTOopenue, o6obmenue. PaboTa ¢ TekcTamMu 1Mo Teme 1 bubmumoreka [IOK
"Kosrebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 |TToBTOpenue, 0606mmenue. Pabora ¢ TekcTamMu 1o Teme 1 bu6mmoreka [IOK
"CBeToBbIC sSIBJICHHS" https://m.edsoo.ru/ff0c3044
102 |[IToBTOpenue, 06061meHue. Pabora ¢ TeKkcTaMu 1o Teme 1
"KBanToBas u sinepHas Gpusuka'
(OBILLEEE KOJJMYECTBO YACOB I10 ITPOTPAMME | 102 | 3 [ 27 [
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[Mepeimkun. — M.: [Ipoda, 2021.
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[Teppimkun. — M.: Ilpoda, 2021.

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

CoOopuuk 3anau o pusuke ais 7-9 kinaccos», B.W. Jlykamuk, E.B. IBanosa, M., [Ipocsemienue, 2011 r.
2. Tecto! k yueOHuky A.B. Ilepeimkun. 7-9 kimace. H.K. Xananos, T.A. Xananosa. M.: JIpoda, 2019

3. Metoauueckoe nocobue k yueOnuky A.B. Ileppimkuna. 7 -9 knacc H.B. @unonosuy. M.: JIpoda, 2018
4. Iloypounsie pa3zpadotku. 7 kinacc. M.: Ipoda, 2019 Jlutepatypa 11t yauTens (JIOMOTHUTEIbHAs)

5. 3anuMarenbHble MaTepuaisl K ypokam. @usnka. 7 kinacc.A.U. Cémke.- M.: U3n-so HI OHAC, 2015
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. https://myschool.edu.ru/ Mos mixona

. https://resh.edu.ru/ Poccuiickas 3neKkTpoHHas MIKOJIA.

. https://fipi.ru/ ®UITN

. http://interneturok.ru. Ypoku mKOIbHON IPOrpaMMBbl.

. https://www.youtube.com/user/upiterra Uudoypoxk.

. https://phys-oge.sdamgia.ru/ Cnam T'HA.

. https://phys-oge.sdamgia.ru/ Cnam BITP.

. http://class-fizika.narod.ru/vu7.htm . Knaccunas dusuka. J{jis mr0003HATENBHBIX.
. http://znaika.ru/catalog/9-klass/physics . 3Haiika.

10. http://www.calc.ru/video-po-fizike+8.html. Buneoypoku mo OI'D.
11. http://optika8.narod.ru/norma.htm. OnbITe! M0 hU3HKE.

12. http://www.virtulab.net/. Buptyansnas maboparopusi.
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13. http://phet.colorado.edu/en/simulations/translated/ru . JlabopaTtopusi BUpTyaJIbHbIX CUMYJISTOPOB
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