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MHOACHUTEJIBHASA 3AIINCKA
[IporpamMma mo ¢gu3uke Ha ypoBHE OCHOBHOT'O 0011[ero 00pa3oBaHMs COCTaBICHA HA OCHOBE TPEOOBaHMIT K
pe3ysibTaTaM OCBOCHHUS OCHOBHOH 00Opa3oBaTENbHOW MpOrpaMmbl OCHOBHOTO oOmiero oOpaszoanmst OI'OC
000, a Takxe OpUEHTHUPOBAaHA Ha LEJEeBbIC MPUOPUTETHI AYXOBHO-HPABCTBEHHOTO PA3BUTHS, BOCIIUTAHUSI U
COILMATIN3AIUU 00yJaronuxcs, ChopMyIMpOBaHHEIE B pabodeit mporpamme BoctiuTanust MOAY «COII Ne 51».
[IporpamMMma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs COCTAaBIIEHA HA OCHOBE MOJOKEHUH U
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTENbHON MPOTPaMMBL,
npencrasieHubix B ®I'OC 00O, a rtakke ¢ yd€toM (QenepalibHoil pabodell mporpamMmbl BOCIUTAHUS U
Konuenmum npenonaBanus yueOHoro npeamMera «@uznkay.
Copep:xanue nmporpaMmsl o (pu3uKe HaMpaBiIeHO Ha POPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH
o0yJaroImuxcs W OpraHu3alHi0 M3ydeHUs (PU3MKH Ha NesATeNbHOCTHOW OCHOBe. B mporpamme mo Qusmke
YUUTBHIBAIOTCS BO3MOXKHOCTU y4deOHOro mpenmera B peanuzanuu tpedoBanuit ®I'OC OO0 x miaHupyeMbIM
JUYHOCTHBIM U METANpEeJAMETHbIM  pe3yjbTaTaM OOyueHHs, a TaKKe MEKIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[Tporpamma mo Qu3MKe ycTaHABIMBAET paclpelesieHue ydeOHOro MaTepualia Mo rogaM oOydeHus (1o
KJlaccam), TpejuiaraeT IpUMEpPHYI0 MOCIeA0BAaTEIbHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS
MIPEMETHOTO COJICPYKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUJaIOIIMXCSl.
[IporpamMMma no ¢usuke pa3paboTaHa ¢ LETbI0 OKAa3aHHS METOAMYECKON MOMOUIM YYUTENI0 B CO3TaHHUU
paboueii mporpamMMbl IO y4eOHOMY TIPEIMETY.
Ou3uka SBISETCS CUCTEMOOOPA3YIOIIMM MJii €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY
(dbu3nyecKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBIICHUH, U3Y9aeMbIX XHMHEH, ONOJIOTHEH, aCTPOHOMHEH 1
¢dbusnueckoil reorpadueill, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBlsAeT Haubolee
SICHBIE 00PA3IIbl MPUMEHEHUSI HAYYHOTO METO/Ia MMO3HAHMS, TO €CTh CII0C00a IMOIYYeHUS TOCTOBEPHBIX 3HAHUN O
MHUpE.
OnHa w3 THaBHBIX 3a1a4 (u3Hyeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(hOopMUPOBaHUH €CTECTBEHHOHAYYHOUM IPaMOTHOCTH U MHTEpECa K HaAyKe Y 00yJaronuxcs.
N3yuenne ¢u3uku Ha 0a30BOM YpOBHE NPEIIOJAraeT OBJAJACHHUE CIEAYIOIMMU KOMIIETEHTHOCTSMH,
XapaKkTepU3yIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:
® HayyHO OOBSICHSTDH SIBJICHUS;
® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO MUCCIICOBAHMS;
® UHTEPNPETUPOBATh JaHHbIE U UCIOJIb30BaTh HAy4YHbIE JIOKA3aTelIbCTBA JJISl IOJy4EHUs
BBIBOJIOB.
Henu wu3ydeHuss UMk Ha YpOBHE OCHOBHOro oOIIero oOpaszoBanus ompesneneHsl B Konneniuu
npenojaBaHus yueObHoro npeamera «Pusnka» B 00pa3zoBaTeNbHBIX opraHuzanusax Poccuiickoit denepanuu,
peanu3yomux OCHOBHBIE 00IIeo0pa3oBaTeNbHBIE IPOTPAMMBI, YTBEPXKIEHHOH pemenuem Kosrernn
Munucrepctsa npocBernierus Poccuiickoit @eaepanuu (mpotokod ot 3 aekadps 2019 r. Ne [IK4BH).
Henun usyvyenus ¢pusuku:
e npuoOpeTeHHe MHTEpeca W CTPEMIICHHUs OOYUYaIOUIMXCS K HayYHOMY U3YyYEHHIO IPUPOIBI, Pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJE IMO3HaHUSA M (POPMHpPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIECHHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMHUpOBaHHE HAyYHOT'O MHPOBO33PEHHS KaK pe3yiIbTaTa M3yueHHs OCHOB CTPOCHHUS MaTepUH U
(byH1aMeHTaIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue MpeACTaBICHUN O Polu PU3UKU AJIS Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXKHBIX cdepax Oynymiei mnpodeccnoHaNbHON eATeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMY 00yYEHHIO B STOM HalpaBJICHUH.

JlocTukeHne STUX Ieled mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIET0 OO0pa30BaHUA
o0ecreunBaeTcs perIeHueM CIeTyOIuX 3a4ay:



e npuoOpeTeHHe 3HAHMK O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puOOpeTeHHEe YMEHUW OINUCHIBATh U OOBSACHATH (PU3UYECKUE SIBICHUS C HCIOJIb30BAHHEM
MOJyYECHHBIX 3HAHMI;

® OCBOCHHME METOAOB pEUICHHS NPOCTEHIINX pacUETHBIX 3aJad C HCIOJIb30BaHHEM (U3NIECKUX
MoOjIeTieil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHHI HaOIIOJaTh MPUPOJHBIC SIBICHUSA U BBIOJHATH OMBITHI, JIAOOpaTOpHbIE PaboThl U
9KCIIEPUMEHTAJIbHBIE UCCIIEJOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

e OCBOCHHE MPHUEMOB PabOTHI ¢ MHPOpMaNKeH (U3NIECKOTO COJEpKaHUs, BKIIOYas HHPOPMAIHIO O
COBPEMEHHBIX JIOCTIXKCHUAX (PU3MKH, aHAIU3 U KPUTUYECKOE OLICHUBaHKUE WH(OPMALINU;

® 3HAKOMCTBO cO cdepamu MNpoPEeCcCUOHAIBHON [EATENbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha m3yuyenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus OTBoAMTCS 238
4yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiiacce — 68 vacoB (2 vaca B Hezeno), B 9 kiacce — 102
yaca (3 yaca B HEJIENIO).

[Ipennaraemeiii B mporpamMmme 1o (¢u3MKe NepeyeHb Ta00paTOpHBIX pabOT U OMBITOB HOCUT
pEKOMEHIaTeNbHBIN XapakTep, YUUTENb JeNaeT BbIOOp MpoBeACHUs Ja00paTOPHBIX PadOT U OMBITOB C YYETOM
WH/IMBUYATbHBIX OCOOCHHOCTEW OOYYaroIUXCs, CIUCKA SKCIEPHUMEHTANBHBIX 3aJaHHi, IMpeniaracMpiX B
pamMKax OCHOBHOI'O TOCYIapCTBEHHOTO YK3aMeHa Mo (PU3UKe.



COIEPKAHUE OBYYEHUS
7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B MO3HAHUM OKPYKAIOIIEr0 MHPA.

®usnka — Hayka o mnpupone. SBneHus npupoabl. PuU3MUECKUe SBICHUS: MEXAHUYECKHUE, TEIUIOBHIE,
AIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckne BenuuuHbl. M3mepenne ¢usznueckux BenuuuH. Dusnueckue npubopsl. [lorpentHocts
n3MepeHuil. MexxayHapoaHas CUCTEMa €AUHULL.

Kak ¢usuka u npyrue ectecTBEeHHbIC HAYKU M3y4aloT MpUpOay. EcTecTBeHHOHAYUHBIN METOI MO3HAHUSA:
HaOJII0JICHUE, TMOCTAHOBKA HAyYHOTO BOIPOCA, BBIABMIKCHHE THIIOTE3, SKCICPUMEHT IO MPOBEPKE THIIOTE3,
o0BsicHeHHe HabmoaeMoro sBieHus. Onucanue GU3NYecKuX SBICHUIN ¢ TOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.

1. MexaHndeckue, TEIJIOBbIC, JICKTPUYCCKHE, MATHUTHBIC, CBETOBBIC SBJICHUS.

2. ®wusudveckue MpuOOPHI U IPOIIEypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U IIU(DPOBBIM IPHUOOPOM.

Jlabopamopusie pabomsl u onvimol.

OnpeneneHne 1eHbI JeICHUS KT K3MEPHUTEIHLHOTO IPHOopa.

H3mepenne paccTOSTHUM.

N3mepenne o0bEMa KUAKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne temneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTUYUKA TEMIIEPATyPBhl.
[IpoBenenue wuccienoBaHuss MO MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIApUKA, IYIIEHHOI'O
TOPU30HTAIILHO, TEM OO0JIBIIIE, YeM OOJIbIIe BBICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHHUHU BelleCTBA.

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBmxkenue wyactull BemiecTBa. CBS3b CKOPOCTH JBHMKEHUSI YaCTUIl C TemIeparypoil. bpoyHoBckoe
nsuxenue, 1uQdysus. BzaumonelicTBrue 4acTuIl BElIeCTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30OB, >KHIAKOCTEH W TBEPABIX (KPUCTAUTMUYECKUX) TEI.
B3auMocBs3bp MeXy CBOMCTBaAaMHU BEILECTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

emoncmpayuu.

1. HaOironeHue OpOyHOBCKOTO JBHIKCHUSI.

2. Habmoaenue nuddys3un.

3. HaOmoneHue siBieHUMN, OOBSACHSIIOINXCS TPUTSHKCHUEM HITH OTTAJIKUBAaHHEM YaCTHII BEIIECTBA.

Jlabopamopuwie pabomot u onsimol.

1. Oruenka quamerpa aToMa METOIOM PSIOB (C UCTIOIb30BaHUEM (oTorpaduii).

2. OnbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 110 OOHAPYKECHUIO ICHCTBHSI CHUIT MOJICKY/ISIPHOTO MTPUTSKCHHUS.

Pa3pgen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl.

Mexanundeckoe aBmxeHue. PaBnomepHoe u HepaBHOMepHOE ABMXKeHUE. CkopocTh. CpemHsisi CKOPOCTh
[IPY HEPABHOMEPHOM JBUKEHUHU. PacuéT myTu v BpeMeHH JBUIKEHHUS.

SABnenue nHepuuu. 3aKOH UHEpIMU. B3anuMoeiicTBre Ten Kak NpUYUHA U3MEHEHHUSI CKOPOCTH JBUYKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. IlnoTtHocTs BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
enuHuUIe 00BEMA BEIECTBA.

Cuila kak xapakTepucTuka B3auMozeiicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl
MIOMOIIIbIO TUHAMOMETpa. SIBJIeHHEe TATOTeHHs U cuiia TsokecTu. Cuiia TsHKECTH Ha IPYrux mianerax. Bec Tena.
Hesecomocth. CrokeHue cuil, HampaBJIEHHBIX MO OAHOM mpsmMoil. PaBHonelctByromas cui. Cuiia TpeHHs.
Tpenne ckoJbKeHUs U TpEHUE TTOKOs. TpeHue B mpupojie U TEXHUKE.

emoncmpayuu.

1. HaOmoneHre MeXaHU4eCKOTo JIBUKCHUS Tea.

2. H3mepeHue CKOPOCTH MPSIMOJTMHEHHOTO JIBHKCHHSI.

2Bl
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Habntoienue siBJIeHMUS UHEPIUH.

Habnroienne n3MeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.
CpaBHeHHE MacC MO B3aUMOJICHCTBUIO TETI.

CrnosxeHue Cul, HallpaBJICHHBIX MO OJTHOM MPSIMOIA.

ﬂa60pam0pub1e pabomovt u onvimeol.

5.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JABMKCHHS (IIAPHKA B KUIAKOCTH, MOJCIN JIEKTPUICCKOTO
aBTOMOOWJIS U TakK Jajee).

OmnpeneneHne cpeaHell CKOPOCTH CKOIBKECHUS OpyCcKa WM IIapUKa 10 HAKIIOHHOW TUIOCKOCTH.
OnpeneneHne TIOTHOCTH TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (Aedopmannu) mpy>KMHbI OT TPUI0KEHHOM
CHUJIBI.

OnBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJBKCHHS OT Beca Tella M XapakTepa
COIPHUKACAIONIUXCS TOBEPXHOCTEH.

Paznen 4. laBnenne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl YMEHBIICHUS M yBelW4eHHs AaBieHus. JlaBieHue raza. 3aBHCHUMOCThH JaBJICHUS
ra3a ot o0béma, TeMieparypsl. llepenaua naBnenust TBEpABIMU TEJIaMU, )KMJIKOCTSAMU U razaMu. 3akoH [lackans.
[THeBMaTH4ecKue MaIIMHBI. 3aBHCHUMOCThH JABJICHHS KHJIKOCTH OT TNyOuHBI. ['MapocTatuyeckuil mapajaokc.
CooOmaromuecs cocyabl. [ 'napapnuyeckiue MEXaHU3MBI.

ATtmocdepa 3emnn u armocdepHoe napiueHue. [IpuunHbl CylecTBOBaHUS BO3IYIIHON 000710YKH 3eMITH.
Omneitr Toppuueru. U3mepenune armocepHoOro napieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHHS OT BBHICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11t usmepenus: aTMochepHOro JaBiICHHUS.

JleficTBrE XKUIKOCTH M ra3a Ha MOrpyEHHOE B HUX TeJo. BriTamkuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

emoncmpayuu.

ONDOV RN =

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

[Tepenaua naBiieHUs KUIKOCTBIO U Ta30M.

CooOmiaromnuecs CoCyabl.

IM'mapaBnnueckuit mpecc.

[IposiBieHue necTBUS aTMOC(HEPHOTO JTABICHHUS.

3aBUCHMOCTD BHITAJIKUBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJla U IJIOTHOCTH XKHUJIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue 1u1aBaHus T IUIABAHUE WM IIOIPYKEHHE TeJl B 3aBUCHUMOCTH OT COOTHOLICHUS
IUIOTHOCTEH TeJla M 5KUIKOCTH.

Jlabopamopusie pabomot u onvimel.

1.
2.
3.
4.

5.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrPyKEHHON B )KUIKOCTb YAaCTH TeJIa.
Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B HKHUAKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CHJIbI, ACHCTBYIOIIEH HA TEJIO B XUAKOCTU, OT MAacChI
Tena.

OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAJKHUBAIOIIEH CHJIBI, JCHCTBYIOLIEH Ha TEJIO B
KHJIKOCTH, OT 00bEMA MOrpyKEHHOM B KHUIKOCTh YaCTU TeJa U OT INIOTHOCTH KUJKOCTH.
KoHncTpynpoBanue apeomMeTpa WA KOHCTPYMPOBAaHUE JIOAKHU U OIPEICIICHUE €€ IPY30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTB. JHEPTHSL.

Mexanunueckast pabora. MoIIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0J0K, HAKJIOHHAs MmiIockocTh. [IpaBuno paBHoBecus poryara. [Ipumenenue
MpaBujia paBHOBECHS pblyara K OJoKy. «3ojotoe mpaBuio» mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTeie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexanndeckas sHeprusi. KuHernueckas W TmOTeHIMaidbHas sHeprus. lIpeBpaimieHue ogHOTO BHIA
MEXaHUYECKON IHEPTUHU B IPYroil. 3aKOH COXPAaHEHUs SHEPIUHU B MEXAHUKE.

Hemoncmpayuu.

1.

[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimol.



1. Ompenenenue pabOTHI CHIBI TPEHHS TPU PABHOMEPHOM JBIDKCHHHM Tella IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

2. HccnenoBaHue ycllOBHI paBHOBECHS pblyara.

3. Usmepenune KI1/] HaKIOHHOM MJIOCKOCTH.

4. V3yveHue 3aKOHA COXPAaHEHHS MEXaHUYECKOM SHEPTHH.

8 KUIACC

Pazgen 6. TenioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHHETUYECKON TEOpUH CTPOCHHs BemecTBa. Macca W pa3Mepsl
aTOMOB M MOJIeKyJ. OMBITHI, TOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHOKHUHETHUECKON TEOPHH.

Mognenu TBEPAOro, KHUAKOTO U ra3o00pa3HOro COCTOSHUN BeulecTBa. Kpucraminyeckue M amopgHbIe
tena. OObBSICHEHHE CBOWCTB Ta30B, JKUAKOCTEH W TBEPIABIX TEI HAa OCHOBE IIOJIOKEHUH MOJIEKYJISPHO-
KHHETUYecKoi Teopuu. CMauMBaHKE U KallWUIAPHBIC IBIEHUS. TerIoBoe pacIMpeHue 1 cKaTHe.

Temmepartypa. Csi3p TeMIepaTypsl CO CKOPOCTBIO TEIUIOBOTO JBM)KEHUS YacCTHLl. BHyTpeHHss SHEprHsl.
CriocoObl M3MEHEHUs BHYTPEHHEH >HEpruu: Teruionepenada v coBeplieHHe paboTel. Buael Teronepenayu:
TEIUIONPOBOAHOCTD, KOHBEKIIHS, H3TyYCHHE.

KonnuectBo Temnotel. YnenbHas TEIIOEMKOCTh BelIECTBA. TermmooOMEH M TEIIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [lnaBnenne n oTBepaeBaHUE KPUCTAIUIMYECKHX BEIIECTB. Y ICNbHAS TEIIOTa
wiasnenus. [lapoobpaszoBanue u kongencanus. Mcnapenne. Kunenue. Y aenbHasi Temnora napooOpa3oBaHus.
3aBHCUMOCTB TEMITEPATYPBI KATIEHHUSI OT aTMOC(HEPHOTO JaBIICHUS.

BrnaxxnocTs Bo3ayxa.

DHeprust TOIINBA. Y IeJbHAS TEIUIOTA CTOPAHHMSL.

[Tpunnumner padotsl TerioBeix aurateneid KI1/] temoBoro apuratens. TemnoBbsle ABUraTeNu U 3aliuTa
OKPY>KalOIEeH Cpeibl.

3aKOH COXpaHEHHs U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOIECCax.

Hemoncmpayuu.

Habimotenne OpoyHOBCKOTO JIBHIKEHUSI.

Ha6monenue nuddysum.

Habnronenue siBiieHUI cMaunBaHUs M KalTWIUISIPHBIX SIBJICHUH.

HaGnroenune TerioBoro pacmpeHust Tell.

W3meHneHue naBieHus ra3a npu U3MEeHEHUU 00bEMa U HarpEeBaHUU W OXJIAKICHUH.

[IpaBuia usMepeHus TeMrepaTypsbl.

Bunael Terionepenayu.

OxmnaxeHue Ipy COBEpPIICHUH PabOTHI.

Harpeanue npu coBepiiieHUH padOThl BHEITHUMH CUIIAMHU.

10 CpaBHEeHHE TEIUIOEMKOCTEH Pa3IUUHBIX BEIECTB.

11. HaGumoieHre KUITEHUSL.

12. HaluroieHre OCTOSIHCTBA TEMIIEPATYPhI TIPH TUIABJICHUU.

13.Mogenu TeIU1OBBIX IBUTATENEH.

Jlabopamopuwie pabomut u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB TTOBAPEHHOM COJIM WM caxapa.

OnbITH IO HAOIOIEHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, )KUKOCTEH U TBEPBIX TEL.

Omnpenenenne 1aBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnpITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHUS WIH
OXJIQXKICHHSL.

[IpoBepka rumores3bl JMHEWHON 3aBUCUMOCTH JIIMHBI CTOJNOHMKA >KMJIKOCTH B TEPMOMETPHUUYECKOM
TpyOKe OT TeMIepaTyphbl.

7. Habmonenue wn3MeHEHHs] BHYTPEHHEH HHEpPIMM Tella B pe3ysibTaTe TeIvlonepeaadyd U pabdoThl
BHEITHUX CHUII.

HccnenoBanue siBICHUS TEMIOOOMEHA PH CMEIIMBAHUH XOJIOJHON M TOPsTYEi BOJIBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHL, MOJYYSHHOTO BOJOW NP TEIUIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.
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10. Omnpenenenue ynenbHON TEIIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoiiecca ucnapeHusl.

12.Onpenenenne OTHOCUTENBHON BIQYKHOCTH BO3/IyXa.

13.Onpenenenue yaeabpHON TEIIOTHI TUIABJICHHS JIbIA.

Paznen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS.

Onektpuzarusi Teil. JIBa poja 3JIEKTpUUYECKHX 3apsnoB. B3ammoneicTBue 3apsiKEHHBIX Tel. 3aKOoH
Kynona (3aBHCUMOCTb CHIJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJI OT BEIUYHMHBI 3apSJI0B U PACCTOSHUS MEXKIY
TeIamu).

DnexTpuueckoe nose. Hanpsk€HHOCTh 3JeKTpUUecKoro moss. [IpuHIun cynepno3uinuu 3MeKTPUIecKuX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnexTpuueckux 3apsaoB. OJIEMEHTapHbIM anekTpuuyeckui 3apsia. CTpoeHue aroma.
[TpoBOAHUKY M TUANEKTPUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHHS AJIEKTPHUECKOTO TOKA. MICTOYHMKHU MOCTOSHHOTO TOKA.
JIecTBHS SIEKTPUUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DIEKTPUYECKUM TOK B JKUIKOCTSIX U
rasax.

Onexktpuueckas uenb. Cunma Toka. OnekTpuueckoe HampspbkeHue. CONpOTHBIEHHE MPOBOIHUKA.
VYaenpHOE CONMPOTHBICHUE BemecTBa. 3akoH Oma s ydacTka uenu. llociemoBaTenbHoe W HapaljienbHOE
COEMHEHHE ITPOBOJHUKOB.

PaboTa 1 MOIIHOCTB AMEKTPUUECKOro ToKa. 3akoH J[xoyns—JIeHna. DnekTpiuuecKue nernu u moTpeouTenn
aNeKTpUYecKoi sHepruu B ObITy. KopoTKoe 3amMbIkaHue.

[TocrossHHBIE MarHuThl. B3auMonelcTBue MOCTOSHHBIX MarHUTOB. MarHuTHOE moJie. MarHuTHOE MoJie
3emiu U ero 3HaueHue IS Ku3HUM Ha 3emuie. OmbIT Opcrena. MarHuTHOE TMOJ€ AJIEKTPUYECKOrO TOKA.
[IpuMeHEHHE JJIEKTPOMArHUTOB B TEeXHUKE. JleHCTBME MArHUTHOrO TIOJNsS HAa MPOBOAHHK C TOKOM.
DJEeKTPOABUTaTEb MOCTOSHHOTO ToKa. Mcronp30BaHue 31eKTpOABUTaTeNe B TEXHUUYECKUX YCTPOICTBaX U Ha
TpaHCIOPTE.

Onpitel @apages. SIBneHue syeKTpoMarHuTHOW wuHAyKiuu. I[lpaBuno Jlenma. DnekTporeHeparop.
CriocoOBbI TTOJTyYeHHUS ANEKTPUICCKOM SHEPTUU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

emoncmpayuu.

DnexTpu3aus Teq.

JIBa pojia SIEKTPUYECKUX 3apsi/I0B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.
YCTpoHCTBO U ACMCTBHE AIEKTPOCKOTA.

DneKTpoCcTaTHUeCKas WHIYKIIHSL.

3aKOH COXpaHEHUs HIEKTPUUECKHX 3aPs/IO0B.

[TpOBOAHWKY ¥ TUAICKTPUKH.

MonenupoBaHuE CUTIOBBIX TUHUHN SIEKTPUUECKOTO TOJIS.
HcTouHUKH TOCTOSIHHOTO TOKA.

JIeNCTBUS 2IIEKTPUYECKOTO TOKA.

10 DNEeKTPUYECKHH TOK B JKUJIKOCTH.

11.Ta30BbI1i1 pa3ps.

12.V3mepeHure CHITbI TOKa aMIIEPMETPOM.

13. U3MepeHue 3JeKTPHUSCKOTr0 HAPSHKEHHS BOJIBTMETPOM.
14.Peoctar 1 Mara3uH CONPOTUBIICHUH.

15. B3aumo ieiicTBre MOCTOSTHHBIX MAaTHUTOB.

16. MojenupoBaHie HEBO3MOXKHOCTH pa3/IeiCHUsI TOJIFOCOB MarHUTA.
17.MopenupoBaHre MArHUTHBIX MOJIEH TTOCTOSHHBIX MATHUTOB.

18. OnsiT Dpcrena.

19. MarauTtHoe 1oJjie ToKa. JJIEKTPOMAarHHMT.

20. leiicTBHE MAarHUTHOTO MOJISt HA IPOBOHUK C TOKOM.
21.DneKTpoABUraTel b MOCTOSIHHOTO TOKA.

22.VccnenoBanue siBICHHS AJICKTPOMArHUTHOW HHYKIIHH.

23. Onbitel Dapajes.

24 . 3aBUCHMOCTb HaNPaBJICHHS MHIYKIIMOHHOT'O TOKA OT YCJIIOBHI €r0 BOZHUKHOBCHHUSI.
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25.D1eKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OnbIThI 10 HAOTIOAEHUIO 3JEKTPU3ALUH TEJ MHIYKIMEH U IPU COTPUKOCHOBEHUU.

WccnenoBanue necTBUS 3IEKTPUUECKOTO MOJIs HA TPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepKa paboThI IEKTPHUUECKOH IIeTH TOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenne v peryaupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3UCTOpE.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTDH 3JIEKTPUUECKOrO CONPOTHBIIEHUS IPOBOJHHUKA OT €ro
JUIMHBI, IO TONIEPEYHOr0 CEYEHUs U MaTepuaa.

8. TlpoBepka mpaBuiia CI0KEHUS HAPSDKEHHUI TIPH MTOCIIEC0BATEIBHOM COSANHCHUH JIBYX PE3UCTOPOB.

9. IIposepka mpaBuiia JUIsi CUIIbI TOKA MPH MapaICIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenne paboThI IMEKTPUYECKOTO TOKA, HIYILETO Yepe3 PEe3UCTOpP.

11.Onpenenenue MOIIHOCTH JIEKTPUIECKOTO TOKA, BBIICISIEMOIN Ha PE3UCTOPE.

12.VccnenoBanre 3aBUCMOCTH CHIIBI TOKQ, WAYILETO Yepe3 JAMITOUKY, OT HAIIPSDKEHUS Ha HEH.

13. Onpenenenune KI1J] HarpeBares.

14.VccnenoBanue MarHMTHOTO B3aMMO/ICHCTBUS IOCTOSIHHBIX MarHUTOB.

15. U3yueHre MarHUTHOTO IOJISl TOCTOSIHHBIX MAarHUTOB MPU X 00BEITUHEHUH U Pa3/ICIICHHUH.

16. VccnenoBanue NEHCTBHS AJIEKTPHUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa OT

CUJIBbI TOKA W HAIlpaBJIEHUS TOKA B KaTyIIKE.

18.13y4yeHue neHCTBHSI MArHUTHOTO TIOJISl HA TIPOBOTHHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue pabOoThl JJICKTPOIBUTATEIIS.

20.U3smepenne KII/I anekTpoaBUraTesibHOM yCTaHOBKH.

21.00bITBl IO HKCCIICAOBAHUIO SIBJICHHS SJCKTPOMATHUTHOW WHIYKIMH: HCCICIOBAHUE W3MCHEHHM

3HAYEHUS U HallPaBJICHUs HHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexanunyeckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBukeHus. PaBHOMepHOe npsiMOiIMHEHHOe IBIKeHne. HepaBHOMepHOE npsMonuHelHoe 1BukeHue. CpenHss u
MTHOBEHHAs1 CKOPOCTb TeJla P HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsMOIuHEHOE nBrkeHne. CBoOoHoe nagenue. OnbITol [anues.

PaBHOMepHOe nBukeHHE MO OKpyxkHocTd. [lepuon u wacrora oOpamienus. JluHeiiHas u yrioBas
CKOpOCTH. L{eHTpoCTpeMUTENIBHOE YCKOPEHHE.

[lepBbiit 3akoH HetoTona. Bropoii 3akon Hetotona. Tperuii 3akon Hetorona. IIpuHuun cynepno3unuu
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Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHHUs CKOJIbKEHHUs, CUJla TPEHHs MOKOs, Apyrue
BU/IbI TPEHHS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOTHOrO majeHus. JIBHKeHHE IUIaHeT
Bokpyr Couniia. [lepBas kocmuueckasi CkopocTb. HeBecoMOCTh U eperpy3KHu.

PaBHOBecue wmatepuanibHOW TOUYKH. AOcomoTHO TBEpHOe Teno. PaBHOBecwe TBEPAOTO Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc tena. M3menenue ummynbca. VMmynbC cuibl. 3aKOH COXpaHEHUsi UMIyjibca. PeakTuBHOE
JBH)KEHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ynpyroctH, TpeHus. CBs3b 3HEPTUU U pabOoTHI.
[ToreHmanbHass 3HEpPrus Tena, NOAHATOrO HaJ MOBEPXHOCTHIO 3eMiid. [loTeHuumanbHas >HEpPrus CKaTtou
npyxkunbl. Kunernueckas sHeprusa. Teopema O KMHETUYECKOW HEPruu. 3aKOH COXPaHEHUS MEXaHMYECKOU
SHEPIUHU.

emoncmpayuu.

1. HaGmoeHre MeXaHH4IeCKOTO IBHKCHHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.



A

CpaBHeHHE IyTed U TPACKTOPUN IBUKEHHMS OJHOIO M TOTO K€ TEJla OTHOCHTEIBHO PAa3HBIX TEI
oTCufTa.

N3mepenue ckopocTy U YCKOPEHUS MPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

HaGntonenue nBuxkeHus Telna 10 OKPYKHOCTH.

HaOmoienne MeXaHWYeCKUX SIBIICHUH, MPOUCXOIANIMX B cucTeMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUM OTHOCUTEJIBHO KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MacChl Tejla U ACHCTBYIONICH Ha HETO CHJIBL.

8. HaluoeHne paBeHCTBA CHJI IPH B3aUMOJICHCTBUH TEIL.

9. H3meHeHwue Beca Tea NpU YCKOPEHHOM JIBUKECHUH.

10.[lepenava umyabca npu B3aUMOJCHCTBHH TEJI.

11.IIpeoOpa3zoBanus SHEPTUHU NIPH B3AUMOACHCTBHUH TEL.

12. CoxpaHneHne UMITybca MPH HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue uMIybca pu aOCOIIOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14.HaOxnroieHre peakKTUBHOTO JIBUYKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTHHU TPH CBOOOIHOM Ia/ICHHH.

16. CoxpaneHre MEXaHUYECKON SHEPTUH MIPH ABHKCHUH TEJIa MO/ ACHCTBUEM IIPY>KUHBIL.
Jlabopamopuwie pabomot u onsimol.

1. KoncrpyupoBaHue TpakTa Ui pa3roHa M JAIBHEUIIEr0 PaBHOMEPHOIO JBMIKCHUS IIApUKA HIIH

o0k w

TEJIEHKKH.

2. OmpeneneHue CpenHE CKOPOCTH CKOJBKCHHS OpycKa WM JBIIKCHHUS IIapHKa IO HAKJIOHHOW
TUIOCKOCTH.

3. OmpeneneHne yCKOPSHUS Tela IPU PAaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHOH IIOCKOCTH.

4. HccnenoBaHue 3aBUCHMMOCTH IyTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM JBIDKCHHU 0€3 Ha4yajabHOM
CKOPOCTH.

5. IIpoBepka TUMOTE3bI: €CIAM TNPH PABHOYCKOPEHHOM JBIDKEHHHM O€3 HadalbHOH CKOPOCTH IyTH
OTHOCSTCS KaK psiji HEYETHBIX YHCEJI, TO COOTBETCTBYIOIUE TPOMEXYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIABJICHHSL.

7. Omnpenenenne KOdPPHUIMEHTA TPEHUS CKOIBKECHUSI.

8. Ompenenenue xECTKOCTU MPYKHUHBIL.

9. Ompenenenue pabOTHl CHIIBI TPEHUS NpPU PABHOMEPHOM JIBIDKEHHM TeJla MO TOPH30HTAIbHOW

MTOBEPXHOCTH.
10.Omnpenenenne pabOThl CHIBI YIPYTOCTH MPH MOABbEME TPy3a C HMCIOJBL30BAHHEM HEMOABIIKHOTO U
MOJIBUYKHOTO OJIOKOB.
11.U3ydenune 3aKkoHa COXpaHEHHS SHEPTHH.
Pa3zgen 9. Mexann4yeckue KoJe0aHus ¥ BOJIHBI.
KonebarenbHoe asmxeHue. OCHOBHbIE XApAaKTEPUCTUKHU KOJICOAHMI: IMEpUOJ, 4acToTa, aMIUIMTYAA.
MatemaTtrueckuii U Mpy>KUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedareaIbHOM ABUKECHUH.
3aryxatomme KosiebaHus. BeiHykaenHble kosieOanus. Pesonanc. Mexanuyeckune BoiHBL. CBOHCTBa
MexaHn4yeckux BoJIH. [IpoponpHble M monepedyHble BOJHBI. [[IMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHndeckre BOJIHBI B TBEPJIOM TEIIE, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BeicOTa TOHA. OTpaskeHue 3ByKa. lHpa3Byk U ynbTpas3ByK.
Hemoncmpayuu.
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYXICHHBIX KoJIeOaHUI 1 pe3oHaHca.
PacmipocTpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
AKyCTHYECKUI PE30HAHC.
J1a60pam0pubte pabomot u onvimeol.
1. Ompenenenue 4acTOThI U NEPHO/IA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.
2. OmpeneneHue 4aCTOThI U MIEPHO/IA KOJICOaHUH TPYKUHHOTO MasITHUKA.
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HccnenoBanue 3aBUCUMOCTH TIeprUoia KojeOaHU MOIBEIICHHOTO K HUTHU Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIeprUoia KojeOaHUN PY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HEe3aBUCMMOCTH TIEpHO/Ia KOJIeOaHHi rpy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OMnbITB, TEMOHCTPHUPYIOIIME 3aBUCUMOCTD IMEepuoAa KoJaeOaHH MPYKUHHOTO MAasTHHKAa OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.

7. VI3amepeHue ycKOpeHUs: CBOOOHOTO Ta/ICHUS.

Pa3zpnen 10. DiaeKTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHuTHbIC BOJIHBL. CBOWCTBAa AJEKTpOMarHUTHBIX BOJiH. Illkanma
ANEKTPOMArHUTHBIX BOJH. Vcronbp30BaHUE 3JIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.

DnekTpomMarauTHas mpupoza ceeta. CKOpocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

emoncmpayuu.

1. CaoiicTBa 3JCKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvimel.

1. H3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TejedoHa.

Pa3nen 11. CBeToBELI€E IBJICHHUS.

JlyueBast Mogenb cBeta. Ucrounuku ceta. [IpsimonnneitHoe pactipoctpanenue cBeta. 3atmenus ColHia
u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3aKkoH OTpa>KeHUs CBETA.

[Ipenomnienne cBera. 3akoH ImpeinomiieHuss cBera. [lomHOe BHYTpEHHEE OTPaKEHUE CBETA.
Vcnonb30BaHKe OTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nyueii B nuH3e. OnTrueckas cucreMa (QortoarnapaTa, MAKpPOCKOIIa U Telleckoma. [1a3 kak
ONTHUYECKas cucTeMa. bIu3opyKkocTh U JaIbHO30PKOCTb.

Paznoxxenue Genoro ceera B criektp. OnbiTel HetoToHa. Crio)eHue CIEeKTpalIbHBIX IIBETOB. [lucnepcus
CBeTa.

Hemoncmpayuu.
[IpsimonuHeitHOE pacpoCcTpaHEeHHEe CBETA.
OTtpaxxeHue cBeTa.
[Torydenne n300pakeHMIA B THIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
ONTUYECKUN CBETOBO/I.
Xox my4eit B coOMparoiiei JInH3e.
XoJ JIydeil B paccenBarole JIMH3E.
[Tonmy4yenne n300paKeHUIA C TTOMOIIBIO JIMH3.
[Tpunnun neiicTBus QoroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.
10 Mogens riasa.
11. Paznoxenue 6e10oro cBeTa B CIIEKTP.
12.Tlonydenue Gesoro cBeTa MpH CI0KECHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomol u onvimol.
1. HUccnenoBaHue 3aBUCMMOCTH yIJIa OTPaKEHHS CBETOBOTO Jiydya OT yTIJja IMaJCHHS.
2. H3ydeHue XxapaKTEpUCTHK U300paXKCHUS IPEMETa B INIOCKOM 3epKaJle.
3. MHccrnenoBanue 3aBHCHMOCTH yIJla MPEJOMJICHHS CBETOBOTO Jiyda OT yIJla MaJCHUS Ha TPaHUIIC
«BO3JIyX—CTEKIIO».
[Tonyuenue n300pakeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYCCKON CHIIBI COOMPAIOIIEH JINH3HI.
OMBITHI IO Pa3JIOKEHUIO OEJIOTO CBETa B CIIEKT.
OnBITHI 10 BOCTIPUSATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI.

Pa311e.11 12. KBaHTOBBIE SIBJICHUSI.

OmnsiTel Pezepdopaa u mmanerapuas moaens aroma. Monens atoma bopa. Mcnyckanue u mornoiieHue
ceera aroMoM. KBaHTHI. JInHEWUYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anb(da, O6era- u ramma-usznydenus. CTpoeHue aromHoro siapa. HykioHHas mozens
aToMmHoro sipa. M3oronsl. PannoaktuHeie npeBpanieHus. [leproa nonypacmnama aTOMHBIX sEp.
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SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsA0BOI0 U MaCCOBOIO YUCEINl. DHEPIHUs CBSI3U aTOMHBIX sJIEP.
Cas13p Maccsl ¥ 3Hepruu. Peakunu cuntesa u nenenusd anep. Mecrounuku sneprun ConHua u 3BE31.

SAnepHas sHepreTuka. JlecTBUS palMOAKTUBHBIX U3Iy4Y€HUN HA )KMBbIE OPTaHU3MBI.

emoncmpayuu.

CrieKTpsl N3Ty4eHus U MOIJIOIIEHNUS.

CrieKTphl pa3IMyuHbIX I'a30B.

CrexTp BoziOpoJa.

Habmronenune TpexoB B kamepe BuibcoHa.

Pabora cuéTurika HOHU3UPYIOIUX U3TYyYECHUH.

Perucrpanus n3mydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

ﬂa60pam0pub1e pabomot u onvimol.

1. HaOxroneHue CIIIOMIHBIX U IMHEHYATHIX CIIEKTPOB M3IyYCHUSI.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TI0 TOPMO3HOMY IyTH (110 hoTorpadusm).

3. H3mepeHue paauoakTHBHOTO (OHA.

IHoBTOPHUTEIHbHO-0000IAIO NI MOTYJIb.

[ToBTOpUTENBEHO-0000MIAIONITNI MOTYJb IPEJHAZHAYCH ISl CHCTEMATU3AUN H 0000IIEeHHS TPEIMETHOTO
COJZIep’KaHUs U OIBbITA JIEATEIbHOCTH, NPUOOPETEHHOIO MPH U3Yy4EeHHM BCEro Kypca (pU3MKH, a TaKxke A
MOJITOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHy IO (u3uKe JUIsi 00y4aromMXcsi, BHIOPABIIMX STOT
y4eOHBIN MTpeIMeT.

[Ipu M3ydyeHHUH NaHHOTO MOJIYJIS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIbI JIEATEIbHOCTH, HA OCHOBE
KOTOpBIX O0€creunBaeTcsl JOCTHKEHHE TMPEeIMETHbIX M METalpeAMETHBIX IUIAHUPYEMBIX pe3yJIbTaToB
o0y4deHus, (OpMHPYETCSI €CTECTBEHHOHAYYHAs T'PAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHUS
SIBJIGHUN IPUPOJIbI U TEXHUKH, OBJIQJICHUE YMEHUSAMU OOBSCHATh QU3NYECKUE SBICHUS, IPUMEHSS MIOJTyUYEHHBIE
3HAHHUS, PelIaTh 3aa4y, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIHAIBHO NEATENBHOCTHBIM XapakTep JaHHOTO pasjelia pealnsyercss 3a C4E€T TOro, 4YTo
o0yyJaromuecst BHIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPE/Iaraercs:

Ha OCHOBE TIOJYYCHHBIX 3HAHHWH pAcro3HaBaTb W HAYYHO OOBACHATH (PHU3MUECKUE SIBICHUS B
OKpY>KaloIllel IPUPOJIE U TIOBCETHEBHON KU3HU;

UCTOJIBb30BAaTh HAYYHbIE METOJbI MCCIIENOBAaHUS (U3NYECKUX SBICHUH, B TOM YHCIE JUIS MPOBEPKH
TUIOTE3 U TIOJYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HamOOJee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTUH, HampuMmep,
IIPAKTUYECKOI0 HCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB JHEPIMM HA OCHOBE 3aKOHA IPEBPALLECHUS H
COXPAHEHHUS BCEX U3BECTHBIX BU/I0B YHEPTHUHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs HANpaBlIEeHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

B pesynbrare usydyeHus (GpU3MKM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHus y oOydaromierocst Oyayt
c(OPMHPOBAHBI CIIEAYIONINE TUNIHOCTHBIC PE3YJIbTAThl B YACTH:

e 1) naTpHOTHMYECKOro0 BOCIIMTAHUS:

MIPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3MUECKON HaYKH;

LIEHHOCTHOE OTHOILIEHHUE K JIOCTHIKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXJIEHUHM OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKHX HpOOIeM,

CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUMN (PU3UKH;

OCO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX TPUHIIMIIOB B JAESITEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSA:

®  BOCIPHATHE JCTETHUECKUX KadecTB (pu3mueckold Hayku: €€ TapMOHHYHOTO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHUSA:
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® 0OCO3HAHHE IIEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BAXKHEWILIEH COCTaBISIOLIEH KyIbTYphbI;
®  pa3BUTUE HayyHOU JII0003HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON 1EATEIbHOCTH;
¢ 5) popMupOBaHUS KYJIbTYPbI 310POBbS H IMOLMOHAIBHOIO 0JIATONIOTYYHS:
® 0OCO3HaHME LIEHHOCTH 0e30MacHOro obpasza >XKM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, Ba’KHOCTH
npaBuil 0€30IacHOTO TOBEJNCHHWS Ha TPAHCIOPTE, HAa JOpPOrax, C OJJIEKTPUYECKHMM M TEIJIOBBIM
000pyZI0BaHNEM B JOMAIIIHUX YCIOBUSX;
e chOpMHPOBAHHOCTh HaBblKa pe(ieKCHM, NMPU3HAHME CBOEro MpaBa Ha OMIMOKY M TAaKOro ke IpaBa y
JPYTOro 4eJoBeKa;
e 6) TPYZ10BOIO BOCIIMTAHMSA:
® aKTHBHOE y4YaCTHE B PEIICHUH MPAKTHYECKUX 337ay (B paMKax CeMbH, 00pa3oBaTeIbHOW OpraHU3alluy,
ropojia, Kpasi) TEXHOJIOTUYECKOM M COLMaIbHOW HAIlIPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3HUECKUX
3HAHUM;
® UHTEpecC K MPaKTUYECKOMY U3YUEHUIO podeccuil, CBA3aHHbIX ¢ (PU3UKOM;
e 7)3K0JIOTHYECKOI0 BOCIIMTAHUS
e OpHUEHTalUs Ha NMPUMEHEHUE (PU3NYECKUX 3HAHUU JUIs pelleHHs 3a7ad B 00JaCTH OKpY)KAoLIeH cpensl,
IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX TIOCJIEICTBUN JJI OKPYXKAIOIIEH cpeibl;
e  0OCO3HAHHE TI00ATBFHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM U IMyTel UX PEeUICHHUS;
e §8) ajanTanuu K M3MEHAIIUMCS YCJIOBHAM COUMAIBHON U NPUPOAHOH Cpe/bl:
® 1OTPeOHOCTH BO B3aMMOJAEHCTBUM HPHU BBIIOJHEHUHM MCCIEIOBAHUH M MHPOEKTOB (U3NYECKOMH
HaNpaBJICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;
®  [IOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEIbHOCTH;
e T0TPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUIA, B TOM YHcie (OPMYIHPOBATH UJCH, TOHITHS, THIIOTE3HI O
bu3nueckux 00beKTax U SIBICHUIX;
e 0CO3HaHUE Ae(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH pU3MKH;
®  TUIAHMPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUN HOBBIX (PM3UYECKUX 3HAHUH;
®  CTpEeMJICHUE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSI3U IPUPOJIbI, OOLIECTBA U SIKOHOMUKH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;
® OIIEHKa CBOMX JEHCTBMM ¢ Y4E€TOM BIMSHHUA Ha OKPYXKAIOIIYI0 CpEeAy, BO3MOMKHBIX TIJI00AJbHBIX
IIOCJIEICTBHM.
METAINIPEIMETHBIE PE3YJIbTATbBI
B pesynpTare ocBoeHHS TporpaMMbl 1O ()U3MKE Ha YpOBHE OCHOBHOTO o0ImIero oOpa3oBaHusi y
oOyyaromierocss OynyT chopMuUpOBaHbl MeTanpeAMeTHbIe pPe3yJbTaThl, BKJIIOYAIOLIUE I103HABaTEIbHbIE
YHUBEpPCAJIbHbIE yUEOHbIE EHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHbBIE IEHCTBUSA, PEryIsTUBHBIC
YHUBEpCaJIbHbIE YUeOHbIC ICHCTBHUS.
Ilo3naBaTenbHBIE YHHBepcalbHble YueOHbIe el CTBUS
Ba3oBble ornueckme geiicTBUA:
® BBIIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHH);
® YCTaHaBJIMBATh CYILECTBEHHBIH MPU3HAK KJIaCCU(PUKALUN, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS;
® BBIIBIIAITH 3aKOHOMEPHOCTH U NMPOTUBOPEUNUS B pacCMaTpUBaeMBbIX (paKkTax, JaHHBIX U HAOIIOIEHUSIX,
OTHOCSIIIUXCS K (PU3HUECKUM SIBJICHUSIM;
®  BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U MPU U3yUYE€HUHU (PU3MUECKUX SBJICHUI U IIPOLECCOB, I€NaTh
BBIBO/IbI C MCII0JIb30BAaHHEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUYEHUH, BBIIBUTaTh THIIOTE3bI O
B3aMMOCBSI35X (DU3MUYECKHUX BEINYHH;
® CaMOCTOSTENILHO BBIOMpATh croco0 perieHus ydeOHoi (u3ndyeckoil 3aau (CpaBHEHUE HECKOJIBKUX
BapUaHTOB pEIICHUs, BBHIOOp HaMOoJee MOAXOMSMIIETO C YYETOM CaMOCTOSITEIBHO BBIIEIEHHBIX
KPUTEPHUEB).
Ba3oBble uccienoBarebckue 1eiCTBUS:
®  HCIIOJIb30BATh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;



IIPOBOAMTH 10 CAMOCTOSITEIILHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOXHBIA (PU3MUECKUN SIKCIIEPUMEHT,
HeOoJIbLI0e HCCIeJ0BaHNe (PU3NUECKOTO SBICHHUS;

OLIEHUBATh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMALIMIO, MOJYYECHHYIO B XOJI€ HUCCIIEIOBAHUS
WJIY DKCIIEPUMEHTA;

CaMoCTOSITENIbHO  (hopMynupoBaTh OO0OOIIEHUSI H  BBIBOJIBI 10 pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIICOBAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JAajbHeIee pa3BUTHE (DPU3MYECKHX IPOLECCOB, & TaKXKe BBIJBUIATh
MPEIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHUAX M KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:

IPUMEHATh pa3iIMyHble METO/bl, HHCTPYMEHTHI U 3allpOChl MPU MOMCKE U 0TOOpe MH(POPMALUN WU
JAHHBIX C Y4ETOM IPEIOKEHHON yaeOHOH (PU3NIECKOil 3a/1auu;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WHPOPMALIUIO PA3INYHBIX BUIOB U (HOpPM
IIpE/ICTaBICHMUS;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBIeHUS MHOOPMAIMH U WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXE€MaMH, IMarpaMMaMu, MHOM rpaduKoil 1 1X KOMOMHALUAMU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIE yqeﬁnble JeHCTBUA:

B X0JI¢ 00CYXKJeHUSI YIeOHOro MaTepuaia, pe3ysibTaToB JJa00paTOPHBIX PabOT M MPOCKTOB 3a/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYk/1aeMOil TEMbI U BHICKA3bIBATh UJICH, HALIEJICHHBIC HA PELICHUE 3a7auu U
nojJepkaHue 0JaroXenaTeIbHOCTH OOILEHNUS;

COIIOCTABJIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX YIaCTHUKOB JTUAIOTa, OOHAPYKUBATH Pa3Indne
U CXOJCTBO TO3UIINIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

myOJMYHO MPEJCTaBISATh PE3YIbTaThl BBINOJHEHHOTO (PU3UYECKOrO0 OMbITa (IKCIEPUMEHTA,
HCCIIEI0BAHUS, TIPOEKTA);

MMOHMMATh W WCIIOJI30BAaTh MPEHMYIIECTBA KOMAaHIHOW M WHIMBUAYAIbHONW PaOOTHl MPH PEIICHUU
KOHKPETHOU (PU3MUECKOH MPOOIEMBL;

MPUHUMATH IIEJIM COBMECTHOH JESTEIIBHOCTH, OPTaHHW30BBIBATH JICUCTBUS TIO €€ JOCTHIKEHUIO:
pacnpenenarb poiu, o0CyXaaTh MPOIECCHl U Pe3yabTaThl COBMECTHON paboThl, 00001IaTh MHEHHUS
HECKOIBKHX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi Ka4eCTBEHHOTO pe3yjbTaTa M0 CBOEMY HAMPABJICHHUIO U
KOOPJIUHUPYS CBOU JCHCTBHS C IPYTUMHU YICHAMHU KOMaH/IbI;

OLICHMBAaTh KaueCTBO CBOErO0 BKJaJa B OOMMKA MPOAYKT MO KPUTEPUSM, CaAMOCTOSTEIBHO
c(hOpMyJIUPOBAHHBIM YYACTHHKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe yHHBepcaIbHbIe Y4eOHbIE TeiiCTBHSA
Camoopranuzanusi:

BBISIBIISITH NIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYAIUsIX, TPEOYIOMIMX /IS perIeHus] GU3NIECKUX
3HAHUM;

OPHEHTUPOBATbCS B PA3JIUYHBIX MOAXOJAX HPUHATHS pEUIeHUH (MHIUBUIYyaJbHOE, INPHHATHE
pellieHus B IpyMIe, NIPUHATHE PEILIEHUI TPYINo);

CaMOCTOSITENIFHO COCTAaBJISITh AITOPUTM pEIIeHHUS (PU3MYECKOW 3aJaud WM TUIaHA MCCIIEOBAaHUS C
Y4€TOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh IpejjlaracMble
BapHaHTbl PELICHMUIA;

7ienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’[b, 3MOLMOHAJIbHBLIA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUH U IpeuiaraTh iaH €€ U3MEHEHMS,

OOBSICHATh TPUYHMHBI JOCTM)KEHUS (HEHOCTIIKEHHS) pPE3yJIbTAaTOB JICSTEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YMCIIE€ B XOJ BBINOJHEHHs (PU3NUECKOIO UCCIIEIOBAHUS
WM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, M3MEHHUBIINXCS CUTYAIHid, yCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINUX TPYAHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYTOro YeJIOBEKa B XO/€ CIOopa Wi JUCKYCCHH Ha HAYYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHMSI U JIOTUKY JIPYyTOro;

IIPU3HABATh CBOE IMPaBO HAa OWIMOKY MpH peUIeHHH (U3MYECKUX 3a7ay WM B YTBEP)KICHUAX Ha
Hay4yHbI€ TEMBbI U TAKOE K€ IIPABO APYTOro.

NPEJMETHBIE PE3YJIbTATbBI
KOHIly o0y4deHMss B 7 KJiacce IpeIMETHbIE pe3ysbTaThl Ha ©0a30BOM YpOBHE JOJDKHBI OTpa)xarb
c(OpPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATUSA: (PU3MUYECKHE M XUMHUYECKUE SIBJICHUS, HAOIIOJACHNE, YKCIIEPUMEHT, MOJIEb,
THIIOTE3a, €AMHUIBI (DU3MYECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHHS BEIIEeCTBA
(TBEpmoe, KMIKOE, Ta3000pa3HOE), MEXaHMYECKOe JABMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHENHOE), TpaeKTOpus, paBHOAEWCTBYIOIIas cuia, aedopmanus (ymnpyras, IiacTU4eckas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IBL;

pasnuyarh gBiaeHus (quddy3us, TEmIoBOe ABMKEHHE YacCTULl BELIECTBA, PABHOMEPHOE JABHMKEHHE,
HEpPAaBHOMEPHOE JBMKEHHE, WHEPLMs, B3aUMOJCIHCTBUE TeJl, paBHOBECUE TBEPIABIX Tl C
3aKpEIJIEHHON OCBIO BpALICHMs, Ieperada NaBiICHUS TBEPABIMH TEIAMM, XHIKOCTAMU U Ta3aMH,
aTMoc(epHOE TaBJICHUE, IUIABAaHHE TeJ, MPEBPAIICHUS MEXaHMYECKOW SHEPTHH) IO OMUCAHUIO HX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX AAHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh IPOSBICHUE M3YYCHHBIX (DU3MYECKHX SIBICHUH B OKpYXAloIleM MHpe, B TOM YHUCIIe
¢dusnveckne SBICHHUA B NPUPOJE: MPHUMEPHl ABIKEHHS C Pa3IMYHBIMH CKOPOCTSIMH B JKMBOH M
HEXXMBOM npupoje, JefcTBUE CHIIbI TPEHUSI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBiIeHUs
Ha KUBOM OpraHusM, IUIaBaHUE pbIO, pplyary B TEJIE€ YEIOBEKA, IIPU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3aJjauy B y4eOHYI0, BBIACIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) GU3UUECKUX SBICHUIA;
OIMCHIBATh M3YyYEHHBIE CBOMCTBA TeJN M (PU3MUECKUE SBJICHUS, UCHOIb3Yysd (PU3MUECKUE BEIUYHHBI
(Macca, 00bEM, IUIOTHOCTh BEILECTBA, BpeMsl, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIPYIOCTH,
CHJIa TSDKECTH, BEC TeJla, cujla TPEHHUs, JaBjieHue (TBEPIOro Tena, )KUJIKOCTH, T'a3a), BhITAJIKHUBAIOIIAs
CWJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IICYO CHIIBI, MOMEHT CHJIbI, KOA((UIMEHT MOJIE3HOTO
JeUCTBUS MEXaHU3MOB, KHMHETHYECKas M IOTEHIMaldbHas SHEpPrus), MpHU ONUCAHWU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMBIX BEJIHYUH, UX 0003HAUYCHUS M €IMHMIBI (PU3MYECKIX
BEIMYMH, HAaXOIUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH Ipa)uKN U3yYEHHBIX 3aBUCUMOCTEH (DU3MUYECKIX BETMYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUECKUe SABICHUS M IPOLECCHI, MCIOb3Ys MPaBUiIa CIIOKEHUS
cw (BOOJb OAHOW mpsMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO pPaBHOBECHUS
pblyara (0110Ka), «30JI0TO€ NPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHMs MEXaHMYECKOW SHEepruu, npu
9TOM J]aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSICHATh (PU3NYECKUE SBICHUS, MPOLIECCH M CBOICTBA TEN, B TOM YHCIIE U B KOHTEKCTE CHUTYaIUi
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH IPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 1—2 JIOTHYECKHX IIAroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NYECKUX SBICHUH,
(bU3MYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pewmatb pacy€THble 3adayu B 12 JneicTBUA, MCHONB3Ys 3aKOHBI M (OPMYIbI, CBSA3bIBAIOILUE
¢u3nveckne BENWYMHBI: HA OCHOBE aHaJHM3a YCIOBHS 3a/layd 3allHiChIBaTh KPaTKOe YCIIOBHE,
MOJICTABIATh (PU3MUECKUE BEIMYMHBI B (OPMYNbI M MPOBOIUTH PacuéTbl, HaXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE ISl PELEHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOITYYEHHON (pusmueckoi
BEJIMYMHBI,

pacrio3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOUIM (U3NYECKUX METOAOB, B ONMCAHUU
HCCIIEIOBaHMS BBLACIAThH POBEPAEMOE MIPEAIONIOKEHUE (TUIIOTE3Y), pa3iuyaTh U UHTEPIPETUPOBATH
MIOJIy4EeHHBIHN pe3ybTaT, HAXOAUTh OLIMOKH B XO/I€ OIBITA, JI€1aTh BBIBOJBI 110 €T0 Pe3yJIbTaTaM;
IPOBOJUTH ONBITHl IO HAOMIOAECHUIO (U3NYECKUX SBICHUM WM (U3MYECKHX CBOMCTB Te:
(dbopMyIHpOBaTh TpOBEpSieMbIE MPEANOJIOKEHUsI, COOMPAaTh YCTAHOBKY U3 TPEAJIOKESHHOTO
000py0BaHus, 3alUCHIBATh XO/1 ONbITA U (OPMYJINPOBAThH BHIBOJIBI;



BBIITOJHATD NPAMBIC U3MEPCHHUA PACCTOAHUA, BPCMCHU, MAaCChI TCJIA, O6’I)éMa, CUJIbI U TCMIICPATYPhI C
UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aIHMCHIBATh MMOKA3aHUS IPUOOPOB C YUETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MMPOBOAUTE UCCIICAOBAHUC 3aBUCHUMOCTHU O[[HOI>'I (1)H3H‘~I€CKOI>1 BCJIMYHUHBI OT I{perfI C HUCIIOJIb30BaHUECM
OPSIMBIX HM3MEPEHUH (3aBUCHMMOCTH IyTH PaBHOMEPHO ABMIKYLIETOoCs Tejda OT BPEMEHU JBMXKEHUS
TeNa, CUIbl TPEHUS CKOJBXKCHHS OT Beca Tela, KadecTBa OOpaOOTKM IIOBEPXHOCTEH Ten u
HE3aBUCHUMOCTH CHJIbl TPEHUS OT IUIOINAAM CONPUKOCHOBEHHS TeJl, CHJIbl YIPYTOCTH OT yJJIMHEHUS
MPYKUHBI, BBITAIKHBAIOMIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YaCTH TeJIa M OT TUIOTHOCTH KHJIKOCTH,
e€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT INIyOWHBI, Ha KOTOPYIK IOIPYXKEHO TEeJO, YCIOBUI
TUTABaHUS TeJl, YCIOBUN PAaBHOBECHs pbhlyara W OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHH Y4E€OHOTO
UCCIIeIOBaHMsl, cOOMpaTh YCTAaHOBKY W BBINOJHATH M3MEPEHMs, CIenys NpeJIOKEHHOMY IUIaHYy,
(bUKCUPOBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYHMH B BHUJIE MPEIIOKEHHBIX
TabIuUI ¥ Tpa(UKOB, A€TaTh BEIBOBI 110 pe3yJbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTh BEIIECTBA J>KUJIKOCTU U
TBEPAOIO TeJa, CUjla TPEHUS CKOJIbKEHHUS, 1aBJIEHUE BO3/1yXa, BHITAJIKUBAIOLIAS CUJIA, EHCTBYIOILAs
Ha MOTPYXKEHHOE B KHUJIKOCTb TeJO, KOA(PGUIMEHT IMOJIE3HOTO JEHCTBUS HPOCTHIX MEXaHU3MOB),
cienysi MpeayoKeHHOM MHCTPYKIMU: TIPU BBIMOJHEHUH U3MEPEHUM COOMPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBIYUCIISITh 3HAYEHUE HCKOMOW BEITMYUHBI;

co0Jro1aTh paBUiIa TEXHUKK 0€30IaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
yKa3bplBaTh IMPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs] COCYIbl, OapOMeTp, pblUar, MOJBWKHBIA M HEMOJIBM)KHBIA OJIOK,
HaKJIOHHAsl IJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBHUS U3YUEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPO Ha
UX ONuCcaHus (B TOM YHCIE: MOIIIUITHUKHA, YCTPONCTBO BOJOIPOBOJA, THAPABINYECKUM Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETP), MCIIOJIb3Ysl 3HAHUSA O CBOMCTBAX (PU3NYECKUX
SIBJIGHUN ¥ HEOOXOIMMbIE (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

NPUBOJIUTL MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O IMpPUMEpPax) MNPAKTUUYECKOIO HCIOJIb30BaHUS
¢u3nyeckux 3HAHUM B TMOBCEAHEBHOM JXM3HU i oOecrieueHHs: 0€30IacHOCTU MPH OOpalleHUuU C
npubopaMu W TEXHHYECKUMH YCTPOMCTBAMHM, COXPAaHEHHS 3JI0POBbSI W COOJIOJCHHS HOPM
HKOJIOTUUECKOTO MOBE/IEHUS B OKpYKatoLIel cpene;

OCYHICCTBJIATDH OT60p HUCTOYHHUKOB I/IH(l)OpMaIII/II/I B I/IHTepHeTe B COOTBCTCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUN U MyTEM CPaBHEHUS pa3IMYHBIX UCTOYHHUKOB
BBIACTIATH I/IH(l)OpMaLII/IIO, KOTOpas sABJIACTCA HpOTHBOpGQHBOﬁ I MOKET OBITh HeI[OCTOBepHOfI;
WCIIOJIB30BATh MPH BBHIOJHEHUN Y4EOHBIX 3a/laHUi HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (HPU3NIECKOTro
COJZIep’KaHUs, CIIpaBOYHblE MaTepualbl, pecypchl ceTd VIHTepHeT, BiaxeTb NpUEMaMHU
KOHCIIEKTUPOBAHHUSA TEKCTA, peoOpa3zoBaHus MHPOPMALIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3gaBaThb COOCTBEHHBIE KpaTKUC IMUCbMCHHBIC M YCTHBIC COO6HI€HI/I$[ Ha OCHOBE 2—3 HCTOYHHUKOB
uHbopManun (QHU3MYECKOro COJEpXaHMsi, B TOM 4YMcie MyOIMYHO JenaTh KpaTKUe COOOIIEHUs O
pe3ynbTaTax MPOEKTOB WM YUCOHBIX MCCIIEIOBAHUM, TPH 3TOM I'PaMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3MKH, COIIPOBOKAAThH BBICTYIIJICHHUE MPe3eHTalueH;

IIPU BBIMOJHEHUN Y4YEeOHBIX MPOEKTOB U MCCIEIOBAHUN pacHpelensaTh O0A3aHHOCTU B TIpylne B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadaMH, CICAUTH 3a BBIIIOJTHCHHUEM IIJIaHA [lef/'ICTBl/H\/Jl, aZICKBaTHO
OLIEHUBAaTh COOCTBEHHBIN BKJIAJ B JAEATEJBHOCTb TIPYIIbl, BbICTPAUBAaTh KOMMYHHKAaTHBHOE
BSaHMOHeﬁCTBHG, YUUThIBaA MHCHHEC OKPYXKAIOIIUX.

K koHiy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUI:

KCIOJIb30BAaTh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHME aTOMOB M MOJIEKY,
arperaTHbIC COCTOSIHHSI BEIIECTBA, KPUCTAUIMUECKHME © aMOopdHBIC Tela, HACBIIIEHHBIH |
HEHACBILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS SHEPIusl, TEIJIOBOM JIBUTaTENb,
AJIEMEHTAPHBIM  AJIEKTPUYECKUN 3apsll, JJIEKTPUUECKOE TMOJie, MPOBOJHUKU U JAUIICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE MOJIE;



pasnuyath sABICHMs (TEILUIOBOE paCIIMPEHUE M CXKaThe, TeIlonepenada, TEIUIOBOE PaBHOBECHE,
CMauyuBaHHe, KaNWUIIpHbIE SBJICHUSA, HCIApEHHE, KOHJEHCAlUs, IIJaBJIEHUE, KPUCTAUIN3aIUsL
(oTBepneBaHME), KMIIEHHWE, TeIulonepenadya  (TEIIONpPOBOJHOCTh, KOHBEKLMS, H3JIy4EHHUE),
JIEKTPU3aLUsA TeJl, B3aUMOJICHCTBHE 3apsAA0B, AEUCTBUS SJIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHHUE,
B3alMO/ICIICTBE MAarHUTOB, IEHCTBUE MAarHUTHOIO TOJISl HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas
MHAYKIMS) 110 ONIMCAHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JaHHOE
¢busnveckoe SBICHHE;

pacrno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXAlOIIEM MHpE, B TOM YHUCIIE
¢dusnyeckue SBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHHE U KallWJUIApPHbBIE SIBICHUS B MPHUPOJIE,
KpHCTaJUIbl B mpupoje, u3nydenue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE
poChl, TyMmaHa, HHes, CHera, 9JIEKTPUUYECKHE SBJIEHHUA B aTMocdepe, 3JIEKTPUYECTBO IKUBBIX
OpPraHU3MOB, MAarHUTHOE 10Jie 3eMJId, Apei( MOII0COB, POJIb MArHUTHOTO MOJIS AJIs )KU3HU Ha 3eMIle,
NOJIIPHOE CUSIHUE, MpPU 3TOM [EPEeBOAMTH IPAKTHUYECKYIO 3ajady B YyueOHYyI0, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUM;

OINMCHIBATh M3YYEHHbIC CBOICTBa Tel M (DU3MUECKUE SIBICHUS, MCIONb3Yd (U3UUYECKHUE BETUUMHBI
(TemnepaTypa, BHYTPEHHSS SHEpIus, KOJUYECTBO TEIUIOTHI, yJeJIbHAs TEMJI0EMKOCTh BeIECTBa,
ylesbHasl TEIUIOoTa IUIABJICHUSA, YAETIbHAs TEIUIOTa MapooOpa3oBaHMs, YyAETIbHAs TEIUIOTa CTOpaHUs
TOIUIMBA, KOX(QUIMEHT IMOJE3HOIo JAEHCTBUS TEIUIOBOM MAaIlMHBI, OTHOCHTENbHAs BIAKHOCTh
BO3/yXa, OJJICKTPUYECKUH 3apsA], CHWIAa TOKa, JJIEKTPUYECKOE HAaNpsHKEHUE, CONPOTUBIICHUE
IIPOBOJIHUKA, yJI€IbHOE COMPOTUBICHHUE BEIECTBA, pad0Ta U MOIIHOCTH JIEKTPUUECKOTO TOKA), MPH
ONMCAaHWH TPABHIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCHOJIB3YEMBIX BEIMYUH, O0O03HAUCHUS M
eIMHULIBl PU3NYECKUX BEJIMUUH, HAXOAUTh (POPMYJIbl, CBS3bIBAIOLINE JaHHYIO (DPU3NUYECKYIO BEIIMUUHY
C IpYIrMMH BEJINYMHAMHU, CTPOUTH TpaMKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH;
XapaKTepu30BaTh CBOMCTBA Tell, PU3UUCCKUE SBICHUS U TPOILIECCH, UCIIOIb3YSl OCHOBHBIE TTOJI0KEHUS
MOJICKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOEHHUS BELIeCTBA, NPUHIMII CyNepHo3uuuu moned (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Juisd ydacTka LenH, 3aKoH Jlkoyisa—
JleHla, 3aKOH COXpaHEHHUS SHEPrMM, INPH ATOM [JaBaTh CIOBECHYIO (DOPMYyIUpPOBKY 3aKoHa U
3aMKChIBaTh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOKMCTBAa TEl, B TOM 4YHCIE W B KOHTEKCTE CHUTYallui
IIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTh
00BbsICHEeHUE U3 1—2 JIOTHYECKHX IIAroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PM3NUECKHX SBICHUH,
(bU3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacy€THble 3ahayd B 2—3 JEHCTBUA, MCIONB3Ys 3aKOHBI M (OPMYIbI, CBS3bIBAIOILUE
(du3nvecKre BEIWYMHBI: HA OCHOBE aHAIM3a yCIOBHSA 33[]a4l 3alTUCHIBATh KPATKOE YCIOBHE, BBISBISATH
HE/IOCTAaTOK JIaHHBIX JUIsl pelleHUs 3a7ayd, BbIOMpaTh 3aKOHBI U (HOpMyJibl, HEOOXOAUMBIE Ui €&
peleHus, TPOBOIUTh PAcYEThl M CPAaBHUBATHh IOJyYEHHOE 3HAueHHE (HM3MYECKOW BEITUYMHBI C
U3BECTHBIMU JIAHHBIMU;

pacrio3HaBaTh NPO0JIEMbl, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIU (PU3UYECKHX METOAOB, HCIIOJIb3Ys
ONMCAaHUE MCCIENA0BaHUSA, BBIACNIATH MPOBEPSAEMOE IPEAION0KEHNE, OLEHUBATh IPAaBUIbHOCThH
HopsiiKa MPOBECHUS UCCIIeI0OBaHUs, 1€1aTh BBIBObI;

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUA WM (PU3UYECKUX CBOMCTB Tem
(KanuJUIApHBIE SBJICHMS, 3aBUCUMOCTb JJaBJICHUS BO3yXa OT €ro oOobéma, TeMmIeparypbl, CKOPOCTH
mpolecca OCTbIBaHWS M HAarpeBaHUsl INpPU H3JIyYEHUU OT LBETa M3Jydarolleld (IOTJIoLarouieil)
MIOBEPXHOCTHU, CKOPOCTh MCIAPEHUs BOJbI OT TEMIIEPATyphl XKHUIKOCTH U IUIOIMIAAN €€ MOBEPXHOCTH,
ANEKTpU3alMsg Tel M B3aUMOJEWUCTBUE AJIEKTPUYECKUX 3aps/iOB, B3aWMOJEWCTBHUE IOCTOSHHBIX
MarHuTOB, BU3yalM3allksg MarHUTHBIX MOJIEH IMOCTOSHHBIX MarHUTOB, JEMCTBUS MarHUTHOT'O IHOJIS HA
IIPOBOJHHUK C TOKOM, CBOWCTBA JIEKTPOMAarHuWTa, CBOWCTBA AJIEKTPOJABHUIATENs IMOCTOSHHOTO TOKA):
dbopMynMpoBaTh IMpOBEpsieMble IMPEANOJIOKEHUs, COOMPAaTh YCTAHOBKY U3 IPEAJIOKEHHOTO
000pyAOBaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOJIBI;



BBIIIOJIHATH IPSIMBIE M3MEPEHUs TEMIIEPATypbl, OTHOCUTEIIBHON BIJIAYKHOCTH BO3/yXa, CHJIBI TOKAa,
HamnpsDKeHUsT C MHCIOJb30BAHMEM AaHAJOrOBBIX NPUOOPOB M JAaTYMKOB (DU3MYECKHX BEJIMYMH,
CpaBHUBATH PE3YyJIbTATHl U3MEPEHUH C yUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH;

IIPOBOAUTH MCCIIEI0BaHNE 3aBUCUMOCTH OJJHOM (PU3NUECKON BETUUYHUHBI OT JIPYrOi C MCHOJIb30BaHUEM
OpSMbIX HM3MEpEHUIl (3aBUCUMOCTh CONPOTHUBICHHUS NPOBOJHMKA OT €ro JJIUHbI, IJIOUIaU
IIOIIEPEYHOI0 CEYEHUs U YACIBHOIO CONPOTHBIICHUS BEIIECTBA NMPOBOJHUKA, CUJIBI TOKA, MIYILETO
4yepe3 MPOBOJHUK, OT HANpsDKEHUs Ha IPOBOJHUKE, HCCIENOBAaHUE IIOCIENOBAaTEIIBHOIO U
NapajuleIbHOTO COEAMHEHUN NPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTaHOBKY WU
BBINOJIHATh W3MEPEHUs, Cleys NPEeAJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJbTaThl IOJYyYECHHOMH
3aBHCUMOCTH B BHJIE TaOJUI] U TPApUKOB, AETATh BEIBOJIBI IO PE3YJIbTATaM HUCCIICIOBAHUS;
IIPOBOAUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKUX BeIMYMH (yAesbHAasg TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MIPOBOJIHUKA, pa0OTa M MOLIHOCTh 3JEKTPUUECKOr0 TOKA): IUNIAHUPOBATh U3MEPEHUS,
coOMpaTh AKCHEPUMEHTAIBHYIO YCTAHOBKY, CJEIys MpPEUIOKEHHOW WHCTPYKIMH, W BBIYHCISATH
3HAYEHUE BEIINYUHBL;

co0Jro1aTh paBUiIa TEXHUKK 0€30aCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pY10BAHUEM;
XapaKTepu30BaTh MPUHLUIIBI AEHCTBHUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOPOM Ha
UX ONHUCaHUS (B TOM YHCJE: CUCTEMa OTOIUIEHMS IOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIIEpMETp,
BOJIETMETpP, CUETUMK HJIEKTPUYECKOM SHEPrHH, 3JEKTPOOCBETUTENIbHBIE NMPHOOPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPH! (IIPUMEPHI), SIEKTPUUECKUE IPEIOXPAHUTEIH, JIEKTPOMATHUT, AJIEKTPOJIBUTaTellb
IIOCTOSIHHOTO TOKa), WUCIOJb3ys 3HAaHUS O CBOMCTBaX (PU3MUECKUX SBICHMH U HEOOXOIuMble
¢busnveckre 3aKOHOMEPHOCTH;

pacrno3HaBaTb MPOCTbIE TEXHUYECKUE YCTPOWCTBA U H3MEPUTENIbHbIE NPUOOpHI IO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (’KMIKOCTHBIH TEPMOMETp, TEPMOC, INCUXPOMETP, TMIPOMETp, JBUIraTeib
BHYTPEHHEIO CropaHus, 3JIEKTPOCKOIN, pEeoCTar), COCTaBIATh CXEMbl D3JIEKTPUUYECKHX Lenel ¢
[I0CJIe/IOBATENbHBIM U HapajljieIbHbIM COEJIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAuEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

NPUBOJIUTL MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O IMpPUMEpPax) MNPAKTUUYECKOIO HCIOJIb30BaHUS
¢u3nyeckux 3HAHUM B TMOBCEAHEBHOM JXM3HU i oOecrieueHHs: 0€30IacHOCTU MPH OOpalleHUuU C
npubopaMu W TEXHHYECKUMH YCTPOMCTBAMHM, COXPAaHEHHS 3JI0POBbSI W COOJIOJCHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIISATh MOUCK MH(POPMAIUHU (HU3NIECKOTO conepkanust B IHTepHeTe, Ha OCHOBE MMEIOLIHXCS
3HaHUM U MyTEM CpaBHEHHUs JIONMOJHUTENIBHBIX HCTOYHHUKOB BBIACIATh HHGPOPMALMIO, KOTOpas
SIBIISIETCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM;

WCIIOJIB30BATh MPH BBHIOJHEHUN Y4EOHBIX 3a/laHUi HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (HPU3NIECKOTro
COJEp)KaHUs, CIPAaBOYHbIE MaTepuainbl, pecypcbl cetu MHTepHer, BiageTb NpuUEMaMu
KOHCIIEKTUPOBAHHUSA TEKCTA, peoOpa3zoBaHus MHPOPMALIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas nHPOpMALHI0 H3
HECKOJIbKUX HCTOYHHUKOB (DU3MYECKOTO COJEp’KaHUs, B TOM YHCIE NYOJUYHO MPEICTaBIATh
pe3ynbTaThl IPOECKTHOW WIIM UCCIEN0BATEIbCKOW AESITEIBHOCTH, IIPA 3TOM I'PaMOTHO MCIOJIB30BaTh
W3yYeHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXKIATh BHICTYINICHUE [TPE3EHTALUEH;

IPU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (DU3MYECKHX IPOLECCOB PACHPENEIATh
0053aHHOCTH B TPYIIIE B COOTBETCTBUHM C IOCTABICHHBIMH 33JadyaMH, CIECAWTH 32 BBIIOJHEHUEM
IUTaHa JIEHCTBUIA M KOPPEKTHPOBAThH €ro, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh
IPYIIIbI, BBICTPAUBATh KOMMYHHKATHBHOE B3aMMOJEHCTBHE, IPOSBIAS T'OTOBHOCTh pa3peuiaTbh
KOH(JIMKTBI.

K koHIy o0yueHus B 9 Kjacce nmpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaThb
c(OpPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

UCIIOB30BaTh IIOHATHA: CHUCTEMa OTCYETa, MaTepualibHas TOYKA, TPAEKTOPHUA, OTHOCUTEIBLHOCTH
MEXaHUYECKOTO JBIKEHUS, Aedopmarus (yrnpyras, IUIacTHUEcKas), TpeHHe, IEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TSKECTH
TBEPIIOTO TeNa, paBHOBECHE, MEXaHWYECKHE KOJICOAHUs M BOJIHBI, 3BYK, HH(Pa3ByK M YIbTPa3BYK,



3JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JJaIbHO30PKOCTb,
CIEKTphl HCIYCKaHUS M TMOIJIOLIeHMs, alb(da, OeTa- M TraMMa-U3JIyuyeHUs, H30TOIbI, sJepHas
SHEPreTHKA;

pa3nuyarth SBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEIHOE JBHKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBIDKEHHE, CBOOOIHOE MAaZCHHWE TeNl, PABHOMEPHOE IBM)KEHHE IO OKPYKHOCTH,
B3aMMOJICHICTBHE TeJ, pPEAaKTUBHOE [JBW)KEHHUE, KojeOaTelbHOE JABIKEHHE (3aTyxaroliue |
BbIHYXJICHHbIE KOJ€OaHHUs), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPaKEHHE 3BYKa, IPSIMOJUHEIHOE
pacrpocTpaHeHHe, OTpPAKEHHE U IPEeIOMJICHHME CBeTa, IOJHOE BHYTPEHHEE OTPaKCHHE CBETa,
pasiioxkeHne Oenoro cBeTa B CHEKTP M CIOXKEHHE CHEKTPaJbHBIX I[IBETOB, IUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIIEKTpa U3JIy4yeHHs ) IO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPHPYIOIINX JAHHOE (hU3UYECKOE SIBIICHUE,
pacrio3HaBaTh MPOSBICHWE M3YYCHHBIX (U3NYECKUX SIBICHUH B OKpYyKarouleM Mupe (B TOM 4HUCIe
¢u3nyeckue SBIECHUS B MPHUPOJE: NMPWIMBBI U OTJIMBBI, ABMKeHHE IulaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHHE >KMBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSICEHHE,
celicMUYecKHe BOJIHBI, IIyHaMM, 3XO, L[B€Ta TeJ, ONTUYECKHUE SIBICHUSA B MpUpPOAE, OHOJIIOrHYecKoe
NEWCTBUE BHJIUMOIO, YIBTPa(HOIETOBOrO M  PEHTICHOBCKOTO HM3JIyYeHHUH, €CTeCTBEHHBII
palMOaKTUBHBIM (POH, KOCMHUYECKHE JTy4M, PAaJUOAKTUBHOE H3JIydeHHE IPHUPOIHBIX MHUHEPAJIOB,
JeCTBUE paJMOAKTUBHBIX U3Iy4EHHM Ha OPraHu3M Y€JIOBEKa), IPU ITOM MEPEBOUTH MPAKTHUECKYIO
3aJjauy B y4eOHYI0, BBIACIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (GU3UUECKUX SBICHUIA;
OIMCHIBATh M3YyYEHHBIE CBOMCTBA TeJ M (PU3MUECKUE SBJICHUS, UCHOIb3Yysd (PU3MUECKUE BEIUYHHBI
(cpeaHsisi © MTHOBEHHAs CKOPOCTh TeJla MPYU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, NepEMEILICHNE,
IyTh, YIJOBas CKOPOCTb, CHJa TPEHUs, CWJIa YIPYTOCTH, CHUJa TSKECTH, YCKOPEHHE CBOOOIHOIO
MaJIeHusl, BEC Tella, HUMIIYJIbC TeJa, WMITYJbC CHIJIBI, MeXaHW4yeckas padoTa W MOIIHOCTB,
NOTEHIMAJbHAsE SHEprus Tesa, MOIHATOrO Haj IOBEPXHOCTbIO 3€MJIM, IMOTEHLUAIbHAs SHEPrus
CKaTOM MNpY>KUHBI, KUHETUYECKas SHEprus, MOJHas MEXaHUYecKas HSHEeprus, MepuoJl M YacToTa
Kose0aHUH, JUIMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, I10Ka3aTellb
MPEJIOMIICHHUSI CPEJibl), TIPU OMHMCAHUH TPABWIBHO TPAKTOBATh (PU3MUYECKHA CMBICT HCHOIB3YEeMBIX
BEIMYMH, OOO3HAYCHMSI W €IUHULIBI (PU3MUECKUX BEIMYUH, HAXOAUTh (POPMYJIbl, CBSA3bIBAIOILUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTh TIpapuKd H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUECKUE SBICHHS U IPOLECChI, UCIONb3Ys 3aKOH COXPAHEHUS
SHEPruM, 3aKOH BCEMUPHOIO TATOTEHMSI, IPUHLUII CYNEPHO3ULMH CUJI, IPUHLUI OTHOCUTEIbHOCTU
I"anunes, 3akoHpl Hpl0TOHA, 3aKOH COXPaHEHUs] UMITYJIbCa, 3aKOHBI OTPAYKEHUsSI U IPEJIOMIIEHUS CBETa,
3aKOHBI COXPAHEHHS 3apsJIOBOTO M MAacCOBOTO YHMCEN IpPHU SJAEPHBIX PEAKIUSAX, IPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MATEMaTHYECKOE BhIPaKEHUE;

OOBSICHATh (PU3MUECKUE MpPOLECcChl M CBOMCTBAa Tel, B TOM 4YHMCIE U B KOHTEKCTE CHUTYyaluil
[IPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBISABIATH MPUYUHHO-CIECJICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHUE U3 2—3 JIOTHYECKUX ILIaroB C OMOPOH Ha 2—3 M3y4eHHBIX CBOICTBA (PU3NYECKUX SBICHUH,
(U3NIECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a1aud (OMMpAIOUIUECS] Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCHOJIb3YSl 3aKOHBI U
(bopMyIbl, CBsI3bIBaOLIME (U3NUYECKHUE BEIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3ajjauyd 3alUCHIBATh
KpaTKOE YCJIOBHUE, BBISBIIATH HEIOCTAIONINE WIIM M30BITOYHBIE JAaHHbIE, BRIOUPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIE I pELICHUs, NMPOBOAMTH PACUYEThl U OLIEHUBATh PEATUCTUYHOCTH IOJy4YEHHOI'O
3Ha4YeHUsI PU3NIECKOIN BETUUNHBL;

pacrno3HaBaTh NpOOJEMbl, KOTOPbIE MOXHO PEIIMTh MPU NOMOIIM (PU3NYECKUX METOAOB, UCIOJIb3YS
ONMCaHWE MCCIIEOBAHUSA, BBIIEIATh IMPOBEPSAEMOE IPEINOJIOKEHUE, OLICHWBATh IPABUIBHOCTD
MOpsiIKa MIPOBEICHUS UCCIIEIOBAHUS, I€IaTh BEIBOIBI, HHTEPIIPETUPOBATH PE3YyIbTaThl HAOIIOICHUN 1
OIIBITOB,;

IIPOBOAMTH OINBITHI 110 HAOIIOACHNUIO (PU3NUECKUX SBICHUM MM (PU3NUECKUX CBOMCTB TeN (M3ydyeHHE
BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUs SHEPruH, 3aBUCUMOCTb IEepHoAa KoJieOaHui
NPYKUHHOTO MasiTHUKAa OT MAaccChl Ipy3a U JKECTKOCTH IMPYXUHBI U HE3aBUCUMOCTb OT AMILJIUTYbI



MaJbIX KoJieOaHMH, MPSMOIMHEHHOE paclpoCTpaHEHHE CBETA, Pas3sIoKeHHE OEJI0ro CBeTa B CIIEKTD,
U3y4CHUE CBOMCTB M300paXEHHS B IUIOCKOM 3€pKajle M CBOWCTB M300paKeHUs TIpenMera B
coOuparomiel JInH3e, HaOJII0ICHHE CIUIONIHBIX M JTMHEHYATBIX CIIEKTPOB M3JIyYCHHUS): CAMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY W3 M30BITOYHOTO HaOOpa 00OpYyJOBaHMS, ONKMCHIBATH XOJA OMBITA U €ro
pe3yJsbTathl, (POPMYJITUPOBATH BHIBOIBI;

NPOBOANUTH NPU HEOOXOJMMOCTH CEpHI0 MNPSAMBIX HM3MEPEHUH, Ompeaeiss cpenHee 3HAYCHUE
M3MEpSIeMOM BeTTHMUMHBI ((POKYCHOE pacCTOSTHIE COOMPAIOIIEH JTMH3bI), 000CHOBBIBATH BEIOOP criocoda
HU3MEPECHUS (M3MEPUTEIBHOTO MPUO0pa);

NPOBOANUTH HCCIICAOBAHME 3aBHCUMOCTEH (DU3UYECKMX BEIUYMH C HCIIOJIB30BAHUEM IPSIMBIX
U3MepeHui (3aBUCUMOCTh IIYyTH OT BPEMCHM IIPH PABHOYCKOPCHHOM [IBH)KCHHH 0€3 HadallbHON
CKOpOCTH, Iepuoja KojeOaHWH MaTeMaTHYECKOTO MasTHHKAa OT JUIMHBI HUTH, 3aBHCUMOCTH YTJja
OTpa)XEHUsI CBETa OT yIja MaJCHHUs W yrja MOpPEJIOMJICHUS OT yIVia TaJeHHs): IUIAHUPOBAThH
UCCJIEJOBAaHUE, CaMOCTOSITEIBHO COOMpaTh YCTAHOBKY, (UKCHPOBATh pE3yiIbTaThl IOTYYEHHOH
3aBUCHMOCTH (DU3MYECKUX BEIMYUH B BHJIE TAOJHII M TpadHKOB, JeiaTh BBIBOJBI IO PE3yJIbTaTaM
UCCIICIOBaHUS;

MPOBOANUTH KOCBEHHBIC M3MEPEHHs (PU3NUECKUX BEIHUYHMH (CPEIHSSA CKOPOCTh M YCKOPEHHE Teja IpU
PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPSHHUE CBOOOIHOTO T ICHUS, )KECTKOCTD MPYKHUHBI, KOADPHUIUEHT
TPEeHUs] CKOJBKCHMS, MeXaHWdeckas padoTa W MOLIHOCTh, 4YacTOTa MW MepuoJ] KojeOaHHi
MaTeMaTH4ecKoro ¥ MPYKUHHOTO MAsTHUKOB, ONTHYECKas CHJIa COOHMpArolIei  JIMH3BI,
paavoaKTHBHBIA (POH): IJIAHUPOBATH H3MEPEHHs, COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBINIOJIHATh M3MEPCHUs, CJCAys NpPEAJI0KEHHONW HHCTPYKLMH, BBIYUCISATH 3HAUYCHHE BEJIMYHUHBI U
aHAIM3UPOBATh NOJTYUYCHHBIE PE3yIbTATHI C YYETOM 3aJaHHOU ITOTPEUTHOCTH U3MEPEHHIA;

cOoOJIIO/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1abopaToOpHBIM 000pYI0BaHHEM;
pas3IuuaTh OCHOBHBIC NIPU3HAKN W3YyYCHHBIX (PM3MYECKUX MOJIENEH: MaTepuaibHas TOYKa, a0COIOTHO
TBEPZOE TENO, TOYCYHBI HCTOYHHMK CBETA, JIyd, TOHKas JIMH3a, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAst MOZI€JIb aTOMHOT'O S/Ipa;

XapaKTepU30BaTh IPUHLUIIBI ICHCTBUS U3YUYEHHBIX PHOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPO Ha
UX ONMHUCAaHUsS (B TOM YHCJC: CIHHIOMETP, JaTYMKH MOJOKCHHS, PACCTOSHUS M YCKOPSHHS, PaKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToammapaT, ONTHUYECKHE CBETOBOMBI, CIIEKTPOCKOI, O3HMETP, KaMmepa
BuiibcoHa), MCHosb3ys 3HaHUS O CBOWCTBAaX (PU3MYECKUX SIBICHHNA M HEOOXOAMMBIC (pH3MYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBI M CXEMaTHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, N3MEPUTEIBHBIX
IpUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB MPU PEIICHHH y4eOHO-IPAKTHYSCKHUX 3a/1ad, ONTHYCCKUE
CXEMBI JUIsl IOCTPOSHHS N300pKEHHH B IIJIOCKOM 3epKajie M COOMparoIeii JTuH3e;

NPUBOJIUTh TMPHUMEpPhl (HAXOAUTh HH(DOPMALMIO O MpUMepax) HPAKTHYECKOTO HCIOJIb30BAHUS
¢u3MUeCKUX 3HAHWN B TIOBCETHEBHOW JKM3HM Ui oOecrieueHHsi Oe30MacHOCTH NPHU OOpaleHUuHu C
npubopaMH ¥ TEXHHUYECKHMMH YCTPOMCTBAMH, COXpAaHEHHS 370pPOBbsi W COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBJISATh TMOUCK HH(MOpMaUUK (U3NYECKOro conepxkaHusi B MHTepHETe, caMOCTOSTEIbHO
bopMyIUpysT TOMCKOBBIA 3allpoC, HAXOAUTh IIYyTH ONPEACICHUS JOCTOBEPHOCTH MOJYYCHHON
MH(OpPMAIMY Ha OCHOBE MMEIOIIUXCS 3HAHUH U JIOTIOJTHUTENILHBIX UICTOYHUKOB,;

UCIIOJIb30BATh NPU BBINOJHEHUH YYEOHBIX 33JaHU HAayYHO-TIOMYJSIPHYIO JUTEPATypy (PU3NUECKOTrOo
COICp)KaHMs, CIPABOYHBIC MaTepualbl, pecypchl ceth VHTepHeT, BiaaeTh npuéMaMu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIE M YCTHBIE COOOLICHUSI HA OCHOBE MH(OPMAIIMU U3 HECKOJIBKHX
UCTOYHHMKOB (PM3MYECKOTO COACP)KAHMsS, IMyOJMYHO TIPEACTABISATh PE3yIbTaThl MPOSKTHOW WK
UCCIIEIOBATEIBCKON JIATEIBHOCTH, MPH 3TOM TPAMOTHO HCHOJIB30BaTh W3YYCHHBIH MOHATHHHBINA
anmapar M3y4aeMoro pasjena (DU3MKM W COMPOBOXKIATh BBICTYIJICHHE Mpe3eHTaleld ¢ yd4&Tom
0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pasaesioB Kontpon | IIpakTtuuec | (uudposbie)
n/m | ¥ TeM NPOrpamMmbl Bceero bHbIE KHe oOpa3oBareJb
padoThI padoThbI HbI€ pecypchbl
Paznen 1. ®usnka u e€ poJsib B NO3HAHUU OKPYKAKOIIEr0 MUPa
bubnuoreka
i [HOK
1.1 ®dusnka - HayKa 0 IPUPOJIe 2 0 0 https://m.edsoo.
ru/7f416194
bubnuoreka
[HOK
1.2 DU3NYECKUE BETUYNHBI 2 1 1 https://m.edsoo.
ru/7f416194
bubnuoreka
EcTtecTBeHHOHAYUYHBIN [HOK
1.3 2 0 1
METO/T TIO3HAHHUS https://m.edsoo.
ru/7f416194
Hroro no pazueny 6
Paznea 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOEHHUH BelleCTBA
bubnuoreka
[HOK
2.1 Crtpoenue BeriecTBa 1 0 0 https://m.edsoo.
ru/7f416194
bubnuoreka
JBrxeHune u
2.2 B3aWMO/ICHCTBUE 4acTh 2 0 1 HOK
' Be eCTfala H https://m.edsoo.
o ru/7f416194
bubnuoreka
ArperaTHblie COCTOSIHUS HOK
23 2 0 0
BEIICCTBA https://m.edsoo.
ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bubnuoteka
[HOK
3.1 MexaHnn4eckoe JBHKEHUE 3 0 0 hitps://m.edsoo.
ru/7f416194
bubnuoteka
3.2 Wuepuus, macca, IiIoTHOCTS | 4 0 1 HOK

https://m.edsoo.
ru/7f416194
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bubnuoreka
HOK
33 Cuita. Bune! cun 14 1 2 https://m.edsoo.
/7416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
HaBnenue. [Tepenaua bubnuoreka
JIaBJICHUS TBEPIABIMU HOK
4.1 3 0 0
TETaMH, KHJIKOCTAMH U https://m.edsoo.
razaMmu ru/7t416194
bubnuoreka
[HOK
4.2 JlaBiieHrE KUJIKOCTH 5 0 0 hitps://m.edsoo.
ru/7f416194
bubnuoreka
[HOK
43 AtmocdepHoe naBieHNE 6 0 0 hitps://m.edsoo.
ru/7f416194
bubnuoreka
JelicTBUE XKUIKOCTU U rasa HOK
4.4 N 7 1 3
Ha MOTrpyKEHHOE B HUX TEJIO https://m.edsoo.
ru/7f416194
Hroro no pazneny 21
Pasnen 5. PaGoTra u MOIIHOCTB. JHeprus
bubnuoreka
[HOK
5.1 Pabora u MomHOCTh 3 0 1 hitps://m.edsoo.
ru/7f416194
bubnuoreka
HOK
5.2 [IpocTbie MexaHU3MBbI 5 1 1 https://m.edsoo.
ru/7f416194
bubnuoreka
HOK
5.3 Mexanudeckas SHEpPTUs 4 1 1 https://m.edsoo.
ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB 68 5 12
110 [TIPOTPAMME
8 KUIACC
KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue pa3aesioB u Kontpoa | Ilpaktnuec | (undpposrbie)
n/m | TeM NporpamMmbl Bcero bHbIE KHe o0pa3oBarteib
padoThbI padoThI HbIe pecypcsbl
Pa3pean 1. TenioBbie IBJICHUSA
11 Ctpoenne W CBOWCTBa 7 1 0 bubnuoteka
) BellecTBa LHOK
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https://m.edsoo.
ru/7f4181ce
bubnuoTeka
[HOK
1.2 TeruoBbie MpoOIECCHI 21 1 5 hitps://m.edsoo.
ru/7t4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MarHMTHbIE SIBJICHUS
bubnuoteka
DneKTpUYecKue 3apsbl.
[HOK
2.1 3apsokeHHBIE Tenma W ux| 7 1 1
B3ANMOCHCTBILE https://m.edsoo.
A ru/7f4181ce
bubnuoteka
29 IToctostHHBIN } 20 1 7 HOK
JNEKTPHUUECKUI TOK https://m.edsoo.
ru/7t4181ce
bubnuoteka
HOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.
ru/7f4181ce
bubnuoteka
24 DneKTpoMarHuTHast 4 0 0 HOK
UHIYKLIHS https://m.edsoo.
ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB 63 5 145
110 [TIPOTPAMME '
9 KUIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne Koutpoa | Ilpaktuuec| (umppossbie)
pa3naenoB " TeM
n/n Bcero bHbIE KHe o0pa3oBaTejibH
NMPOrpaMmbl
padoTbI padoThI ble pecypchbl
Pasznen 1. Mexanuveckue siBJIeHUSA
bubnuorexa
Mexanuueckoe
HOK
1.1 JIBUKCHHE U crocoOsl| 10 1 1
1O OLICAHIS https://m.edsoo.ru
/7f41a4a6
bubnuorexa
. LHOK
1.2 BzaumopeiictBue Ten 20 1 3 https://m.edsoo.ru
/7f41a4a6
bubnuorexa
HOK
1.3 3aKOHBI COXPAHEHUS 10 0 3 hitps://m.edsoo.ru
/Tf41a4a6
Hroro no pazneny 40

Pa3gen 2. Mexann4deckue KoJIe0aHUA U BOJIHBI



https://m.edsoo.ru/7f4181ce
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bubnuorexa
71 Mexanuueckue 7 0 3 HOK
’ KoseOaHus https://m.edsoo.ru
/7f41a4a6
bubnuorexa
29 MexaHu4eckue  BOJIHBL. 3 1 3 HOK
' 3ByK https://m.edsoo.ru
/7f41a4a6
Wroro no pazneny 15
Pa3jien 3. DjieKTPOMATHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI
bubnuorexa
DIIeKTPOMarHuTHOE TI0JIe
3.1 u 3JIEKTPOMAarHuTHeIE| 6 0 2 HOK
- https://m.edsoo.ru
/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbIC SIBJIEHUSA
bubnuorexa
3aKOHBI 1HOK
4.1 6 0 2
pacnpocTpaHeHUs CBETa https://m.edsoo.ru
/7f41a4a6
bubnuorexa
49 JIuH3Bl W ONTHYECKHUE 6 0 3 HOK
npuOOpHI https://m.edsoo.ru
/7f41a4a6
bubnuorexa
Pasnoxenue 6emoro HOK
4.3 3 0 2
CBETa B CHIEKTP https://m.edsoo.ru
/7f41a4a6
Wroro no pazneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
bubnuorexa
Hcnyckanue 51
5.1 MIOTJIOLLICHUE cgera| 4 0 1 HOK
ATOMOM https://m.edsoo.ru
/7f41a4a6
bubnuorexa
59 Crpoenue aTOMHOro| 0 1 HOK
sapa https://m.edsoo.ru
/7f41a4a6
bubnuorexa
HOK
5.3 SlnepHble peakiu 7 1 1 https://m.edsoo.ru
/7f41a4a6
Wroro no pazneny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAI0IMH MOYJIb
[ToBTOpEHUE U bubmmoteka
6.1 000011IeHIE CoNIepKaHuUs 9 1 ) 1HOK
' Kypca ¢usuku 3a 7-9 https://m.edsoo.ru
KJ1acc /7f41a4a6



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

Hroro no pazneny 9

OBILEE KOJIMYECTBO 102 27
YACOB I10 ITPOTPAMME
MNOYPOYHOE IINTAHUPOBAHHUE
7 KUIACC
KosmnuecTBo yacoB JIeKTPOHHBI
Ne Konrpoas | IIpakruy ¢ _unpposrre
n/ | Tema ypoka oOpa3oBareJ
Bcero HbIE ecKue
n bHbIE
padoThI padoThI
pecypcebl
Wucrpykrax 1o TEXHUKE https://resh.ed
1 6e3onmacHoctu. du3uka — Hayka| 1 0 0 u.ru/subject/le
0 mpupoJie. SIBIeHUsI TPUPOJIbI sson/2603/
https://resh.ed
2 OuznyecKkue sBICHUs 1 0 0 u.ru/subject/le
sson/2602/
Ou3nyecKkue BEIUYMHBI W WX https://resh.ed
3 U3MEpEHUE. CraproBas| 1 1 0 u.ru/subject/le
JIMarHOCTHKA sson/1526/
Vpok-uccnenoanue "M3mepenue
4 TeMIEpaTyphl  NPH  TNOMOUM| 0 1 https://globall
JKUJKOCTHOTO  TepMOMETpa U ab.org/ru/
JaT4YMKa TeMueparypol”
bubnmnoreka
MeTonsl  HAYYHOTO  TIO3HAHMS.
. HOK
5 Onucanue ¢pusnyeckux sBieHuii ¢| 1 0 0
HOMOLLILIO MOLE/IeH https://m.edso
HRIO MOA 0.1w/f09f72a
Vpok-uccnenoanune "Ilposepka
TUIIOTE3Bl:  JAIBHOCTH  IOJETa https://globall
6 apuka, nymeHHoro| 1 0 1
ab.org/ru/
TOPU30HTAILHO, TEM OOJIBIIIE, YeM
0oJIbIIe BBICOTA ITycKa"
bubnunoreka
Crpoenue BemiecTBa. ONBITHI, ITOK
7 ?SKSZ;I;SIE;HH:CTM nuckpetHoe| 1 0 0 hitps://m.cdso
p Hl o.ru/ff09fe0a
bubnunoreka
HOK
8 JIBr>KeHHE YacTHIl BEIIECTBA 1 0 0 hitps://m.cdso
o.ru/ff0a013e
VYpok-uccienoBanne «OMBITHI 110 https://globall
9 HaOJIFO JEHUTO Temwosoro| 1 0 1
ab.org/ru/
paCIIUPEHUS TA30B)
https://resh.ed
10 | ArperatHble coCTOSTHUS BemiecTBa | | 0 0 u.ru/subject/le
sson/1532/
11 Ocobennoctu arperaTHbix| 1 0 0 bubnorexa
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cocTosaHUi Boabl. O00OIIEHHE 110 1HOK
pasnerny «[lepBoHaYaIHHBIC https://m.edso
CBEJICHUS O CTPOSHUH BEIIECTBA» o.ru/ff0a0378
bubnunoreka
MexaHu4ecKoe JBHOKCHUEC. [TOK
12 i;}/sll;(oel\}/[;[;Hoe U HEpaBHOMEPHOE https://m.edso
o.ru/ff0a05¢c6
bubnunoreka
13 Cxopoctb. EnHHITEI CKOPOCTH Etgls Jim.edso
o.ru/ff0a079¢
bubnunoreka
14 Pacuer nmyrtu u  BpemMeHH HOK
JIBAKEHUSA https://m.edso
o.ru/ff0a0ac4
bubnunoreka
15 HNuepuusa. Macca —  Mepa HOK
UHEPTHOCTH TeJ https://m.edso
o.ru/ff0a0c10
bubnunoreka
IInoTHOCTE BemiecTBa. Pacuer ITOK
16 Maccel W oObema Tejla IO €ro
UIOTHOCTIH https://m.edso
o.ru/ff0a0fee
JlaboparopHas pabota No https://resh.ed
17 1«Onpenenenue IUIOTHOCTH u.ru/subject/le
TBEPIOTO Teay sson/2601/
bubnunoreka
18 Pemienne  3amadu 1o TeMe HOK
"[TiotHOCTH Bemecrsa” https://m.edso
o.ru/ff0al23c¢
Cuna KaK XapaKTepUCTHKA https://resh.ed
19 B3aHUMOJIECHCTBHA Tell. Cuna u.ru/subject/le
ynpyrocti. 3akoH ['yka sson/2756/
JlaGopaTopHas pabora No
2« 3yuenue 3aBHCUMOCTH https://resh.ed
20 | pacTsKeHHS (medopmariunm) u.ru/subject/le
OPYKUHBl  OT  NPUIOKEHHOU sson/2600/
CHIIBD)
SIBnenne TATOTEHUS. Cuia http s://r§sh.ed
21 SKECTIH u.ru/subject/le
sson/2756/
. bubnunoreka
CBsi3b MEXAY CHUIION TSDKECTH U 10K
22 Maccoi Tena. Bec tena. Pemienue
3aga4 no teme "Cuna tsokect" https://m.edso
o.ru/ff0al778
bubnunoreka
Cura  TsDKECTH  HA  JIPYTUX [TOK
23 IJIaHCTAaXx. duznueckue
XapaKTEPUCTUKU IUIAHET https:/m.edso
o.ru/ff0a1502
24 H3mepenue cun. JuHamomerp bubnmorexa

LIOK
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https://resh.edu.ru/subject/lesson/2600/
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https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

https://m.edso

o.ru/ff0al8cc
bubnunoreka
HOK

25 Bec tena. HeBecomocThb https://m.cdso
o.ru/ff0al778
bubnunoreka

Croxenne JIBYX CHII, [TOK

26 HaIpaBJICHHBIX MO OJIHOU MPSIMOM.

PaBHOElicTBYIOIIASA CHIT https://m.cdso
o.ru/ff0ala70
bubnunoreka

Pemenne  3amadu 1o TeMe HOK

27 " ~ n
PaBHopelicTByIOIIas CHl https://m.edso
o.ru/ff0ala70
bubnunoreka
3 Cuna tpenust u e€ Buabl. TpeHue HOK

B IIPUPOJIE U TEXHUKE https://m.edso
o.ru/ff0alb9c

JlaGopaTopHas pabora No

3« 3yuyeHne 3aBUCUMOCTH CHJIbI bubmmoteka

29 TPEHHSI CKOJIBKEHUSA OT CHJIbI HOK

JIaBJICHUS " XapakTepa https://m.edso

COTIPHUKACAIOIIUXCS o.ru/ff0alcc®

TTOBEPXHOCTEI

Pemenune 3amad Ha ormpejiesieHUE http s://re.sh.ed

30 PaBHOAECHCTBYIOLIEH CUIIBI u.ru/subject/le
sson/2973/

Pemenue 3amau mo temam: «Bec Bubinnoreka

Tenay, «['paduueckoe HOK

31

nzoopaxkenne cmwm, «CHIIBD, https://m.edso

«PaBHOACHCTBYIOIIAS CHII» o.ru/ff0alde0

KontponpHas pabora mo temam:

«MexaHUYeCKOe JIBUKCHHE. https://resh.ed

32 Macca, miIoTHOCTE. Bec Tena, u.ru/subject/le
rpaduueckoe M300paKEHUE CHIL. sson/2972/

Cub»
bubnuorexa

33 Jasnenue. CriocoObl yMEHbIIICHUS HOK

Y YBEJIIMYCHUS JTABIICHHS https://m.edso
o.ru/ff0a20a6
bubnuorexa

JlaBmenne ra3a. 3aBHCHUMOCTH [IOK

34 i{:;);e;;l;;[ypmrasa or  0bnéma, https://m.edso
o.ru/ff0a2376
. bubnuorexa
[lepenaua naBiaeHUsT TBEPABIMU [TOK
35 TEJaMH, >KHIAKOCTIMU W Ta3aMH.

3axon Hackas https://m.edso
o.ru/ff0a25b0

JlaBneHue B JKHJIKOCTH M Trase, bubnuorexa

36 BBI3BAaHHOE  JIEMCTBUEM  CHUIIBI 1HOK

TSAXKECTU

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

o.ru/ff0a2718

bubnmoreka
Pemenne  3amay mo  Teme
LHOK
37 «JlaBeHrHe B JKMIKOCTH H Trase.
https://m.edso
3akoHn [lackans» o.1u/ff0a2826
bubnmoreka
LHOK
38 | Coobmaromuecst CoCyIbl https://m.edso
0.ru/ff0a2970
bubnmoreka
. HOK
39 IM'uapaBnuueckwuii mpecc https://m.edso
o.ru/ff0a3136
. https://resh.ed
40 MaHOMeTpLIU. [TopuHeBoit w.ru/subject/le
YKUJIKOCTHBIN HAcOC sson/2971/
bubnuorexa
41 ATtmocdepa 3emin U IPUYUHBI €€ HOK
CYIIIECTBOBaHUS https://m.edso
o.ru/ff0a2b5a
bubnmoreka
47 Bec  Bosmyxa.  AtmocdepHoe HOK
JaBJICHUE https://m.edso
o.ru/ff0a2b5a
bubnmoreka
43 N3mepenue aTMochepHOro HOK
nasnenus. Oneit Toppuueniu https://m.edso
o.ru/ff0a2da8
bubnmoreka
3aBHCUMOCTh aTMOC(EepHOTO 110K
44 | nmaBimeHUs ~ OT  BBICOTHI  HaJ https://m.edso
YPOBHEM MOP3 o.ru/ff0a2fc4
bubnmoreka
BapomeTrp-anepou. 110K
45 | ArmochepHoe  nmaBieHWe ~— Ha
Pa3JIMYHBIX BBICOTAX https:/m.edso
o.ru/ff0a2fc4
" https://resh.ed
Pemenne 3amau  mo  Teme .
46 " u.ru/subject/le
ATMOCdepHOE TaBICHHE sson/2970/
. bubnuorexa
JlelicTBUE JKHIKOCTH W Ta3a Ha 110K
47 | TmOTPY)XEHHOE B  HHUX  TeJO. https://m.edso
ApxumenoBa cuiia o.1u/ff0a3276
Jlaboparopnas pabota Ne 4 bubnmnoreka
48 «Ormnpeznenenue BBITAIKUBAIOIIEH HOK
CWJIBI, JEHCTByIOLIEH Ha Tejo, https://m.edso
HOTPY>KEHHOE B JKUIKOCTHY o.ru/ff0a33fc
JlaGopaTopnast pabora 1o Teme bubnuorexa
49 Ne5 «MccnenoBanue 3aBUCUMOCTH HOK
Beca Tella B BOIE OT OO0BEMa https://m.edso
NOTPY>KEHHOH B KHJKOCTh YacTH o.ru/ff0a3514
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TCJIa)

bubnmoreka
LHOK
50 | IlnaBanue Ten 0 https://m.edso
o.ru/ff0a3a%6
JlabopaTopnast pabora Ne 6
"KonctpynpoBanue  apeomerpa https://resh.ed
51 WM KOHCTPYMPOBAaHHME JIOJIKH U 1 u.ru/subject/le
onpeneaeHue eé sson/2969/
rpy30001bEMHOCTH"
Pemenne 3amay  mo  Temam:
bubnmoreka
«IlmaBanne CyZOB. 110K
% | Boommme, e " s
’ o.ru/ff0a3654
ra3oB»
KonrponsHast pabora mo Teme https://resh.ed
53 «JlaBiaeHue TBEPJIbIX Tell, 0 u.ru/subject/le
KUJKOCTEH U Ta30B» sson/2966/
bubnuorexa
LHOK
54 | Mexanudeckas pabora 0 https://m.edso
o.ru/ff0a3f82
bubnmoreka
LHOK
55 MomHocTh. EMUHUIBI MOIIIHOCTH 0 https://m.edso
o.ru/ff0a3f82
Ypok-uccienoBaHue "Pacuér https://resh.ed
56 | MomHOCTH, pa3BUBaeMOH mpu 1 u.ru/subject/le
MOaBEME 10 JIecTHHULE" sson/2965/
https://resh.ed
IIpocteie  mexaHu3Mbl.  Peruar. .
>7 PaBHOBecue cuit Ha pbryare 0 u.rwsubject/le
sson/2963/
Poruarm B TexHuke, ObITY U bubmmoteka
53 npupone. JlaboparopHas pabota 0.5 HOK
Ne 7 «MccnenoBanue ycrmoBHiA ' https://m.edso
PaBHOBECHS pbIuaray o.ru/ff0a478e
bubnmoreka
Pemenue 3a71a4 o TeMe 1HOK
59 0
«Y cnoBHsI paBHOBECHS pbIUara https://m.edso
o.ru/ff0a48a6
Koapdpumment 10JIE3HOTO
JIEACTBUS MeEXaHu3Ma. https://resh.ed
60 | JlabGoparopHas pabora Ne8 0.5 u.ru/subject/le
«M3mepenne KIIJ[ HaknoHHOU sson/2962/
TJTIOCKOCTID)
bubnuorexa
61 Pemrenne 3amau mo teme "Pabora, 0 HOK
MotHocTh, KIT/T" https://m.edso
o.ru/ff0a4c48
62 Mexanuueckas SHEPrHsl. 0 bubnuoteka

Kunernueckas u IIOTCHI MAJIbHaA

LIOK
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SHEPTHs https://m.edso
o.ru/ff0a4252
bubnunoreka

3aKOH COXpaHEHUsI MEXaHUYECKOH 1HOK

63 1 0 0

SHEpPruu https://m.edso
o.ru/ff0a4360

VYPOK-IKCIIEpUMEHT [0  TeMe

OiKEHZJII)zIrIf: e W3MEHEHUS https://resh.ed

64 peal . 21 0 1 u.ru/subject/le

KHHETUYECKON U IOTEHIMAIbHOM
sson/2597/

SHEPIHH NP CKaTBIBAHUM TeEJIa 110

HaKJIOHHOM IIOCKOCTH"
https://resh.ed

KonrponpHast pabora mo Teme .

65 «PaboTa ¥ MOIIHOCTH. DHEPT U ! ! 0 u.rwsubject/le
B ) p sson/2596/
bubnuorexa
66 [IpomexyTounas aTTecTalusl. 1 1 0 1HOK

Hrorosas koHTpoJIbHAs paboTa. https://m.edso
o.ru/ff0adec6
bubnuorexa

PaGora ¢ Tekcramum 1O Teme

67 "JlaBieHNE TBEPIBIX tem,| 1 0 0 HOK

JKHJIKOCTEH M Ta30B" ’ https:/m.edso

8 o.ru/ff0a4ffe
https://resh.ed

PaGora ¢ Tekcramum 1O Teme .

68 "Pabora. MomnHocTs. JHeprus" I 0 0 u.ru/subject/le
- VIom ) P sson/3125/
OBIIEE KOJIMYECTBO YACOB I10 63 5 12
ITPOT'PAMME
8 KJIACC
KounyecTBo yacos JIEKTPOHHBI
Ne Kontpoa | Ilpaktuuec ¢ uHpponnie
n/ | Tema ypoka o0pa3oBare
Bcero bHbIE KHe
n bHbBIE
padorsl | padoThI
pecypcsl
HNuctpykraxk o TEXHUKE Bubmorexa
0e30IMacHOCTH. OcHOBHBIC ITOK
U | emenmactnoii Toopmn | " " hitps://m.edso
p o.ru/ff0a5256
OTIBITHBIC TIOJITBEPKICHUS
Macca ®u pasmMep aroMOB U https://resh.cd
2 MOIEKVIL P p 1 0 0 u.ru/subject/le
Y sson/2595/
. bubnuoreka
Mogenu TBEPIOro, MXHUIKOTO H
. [HOK
3 ra3o00pa3Horo cocrosiHui| 1 0 0
BeLLIECTEA https://m.edso
B o.ru/ff0a540e
OOBsICHEHHE CBOWCTB TBEPIOTO, https://resh.ed
4 JKUIKOTO u razoobpaszHoro| 1 0 0 u.ru/subject/le
COCTOSIHMI BCIIECTBA Ha OCHOBE sson/2987/
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II0JIO’KEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

bubnuoreka
Kpucrammmueckue u amopdHubie ITOK
5 Tena. BXxogHas — KOHTpOJIbHAsA
paora. https://m.edso
o.ru/ff0a5800
bubnuoreka
CmaunBaHue U KalWUISIPHOCTD. HOK
6
[ToBepxHOCTHOE HATSKEHUE https://m.edso
o.ru/ff0a5530
bubnuoreka
7 TennoBoe paciMpeHne U CxKATUE HOK
https://m.edso
o.ru/ff0a5a26
Temneparypa. CBs3b https://resh.ed
8 TEMIIEpaTypbl  CO  CKOPOCTBIO u.ru/subject/le
TEIJIOBOT'O JIBHKEHHUS YaCTHUIL sson/2595/
bubnuoreka
9 Buytpennsist sHeprus. CrnocoOsl HOK
WU3MEHEHHS BHYTPEHHEH SHEPruu https://m.edso
o.ru/ff0a5c60
bubnuoreka
[HOK
10 Bunael Tenonepenaun hitps://m.edso
o.ru/ff0a6412
}IpOK_KOHq)epeHHHH bubnmoreka
HpaKTI/I‘leCKer UCIOJIb30BaHUE ITOK
1 ;ZiggEﬁOBCBOHCTBB Bemec;eBﬂﬂz https://m.edso
" o.ru/ff0a65c0
sHeprocOepeKeHus
bubnuoreka
12 KonnuectBo Temnorel. YiaenabHas LHOK
TEIIOEMKOCTh https://m.edso
0.ru/ff0a6976
bubnuoteka
VYpaBHeHue TemioBoro OanaHca. 1TOK
13 TemmooOmMeH " TEIIOBOE
paBHOBeCHE https://m.edso
o.ru/ff0a7088
JlaboparopHas pabora Ne bubnmoreka
14 1"Uccnenosanue SIBJICHUS LHOK
TEIIOOOMEHA TPH CMEIIMBAaHUH https://m.edso
XOJIOAHOM M ropsiueii BOAbI" o.ru/ff0a6a98
neodvommoro. . sarpesan https:/iresh.od
1> TE€Jla W BBLACISIEMOIO WM IpHU u.rw/subject/le
sson/1539/
OXJIKICHUU
JlaGopaTopHas pabora No2 EHO(?HOTGK'&
e Tgli?oeélhigsgf; Beu[eCTBa?:HeHbHOI/I https://m.cdso
o.ru/ff0a6bb0
17 OHeprus  TOIMBA.  YjenbHas bubnnoreka
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TCILJIOTA CropaHus

[MOK

https://m.edso
o.ru/ff0a7b5a
bubnuoreka
[InaBnenne u  OTBepAEBaHHE ITOK
18 KPUCTALUIMYECKUX Te. Y aeNnbHas
TEHJIOTa TUIABJICHUS : https://m.cdso
o.ru/ff0a71d2
Jlaboparopnas pabora Ne 3 EHO(?HOTGK'&
19 "Onpenenenne eJILHOU
TenJIPOTHLI TUTaBJICHUS J'IL,Z[Z.')'I https://m.edso
o.ru/ff0a72fe
bubnuoreka
20 [TapooGpazoBanue u HOK
KoHzAeHcauus. Mcnapenue https://m.edso
o.ru/ff0a740c
Kunenune. VYnenpnas  rtemora
bubnuoreka
napooOpa3zoBaHus u ITOK
2| o Semenor
o.ru/ff0a786¢
aTMoc(hepHOro JTaBICHUS
BrnaxxHocts BO3/yXa. bubanoreka
2 JlabopaTopHas pabora Ne4 HOK
"OnpeneneHue  OTHOCUTEIbHOMN https://m.edso
BJIIAKHOCTH BO31yXa" 0.1u/ff0a7628
Pemrenune 3amau Ha omnpeaeneHue https://re.sh.ed
23 BIAKHOCTH BOBIYXa u.ru/subject/le
sson/2984/
HpI/IHLII/IHBL 1;;160“1 TeHJIgBHX https://resh.ed
54 | ABurateneif. Ilaposas TypbuHa. wru/subject/le
JBurarens BHYTPEHHETO sson/2593/
CrOpaHus
KIIJI  TemnoBoro  JaBUraTess. EI/(I)GIZIHOTeKa
2 | Temtosue mmraren u saua hitps:/m.edso
o.ru/ff0a7c7c
3aKkoH COXpaHEHHUs u https://resh.ed
26 | mpeBpaleHHS SHEPTUU B u.ru/subject/le
TEIJIOBBIX MPOIIeccax sson/2985/
I[lonrotoBka K  KOHTPOJBHOU bubanoreka
27 pabore mo Teme "TemnoBbie HOK
sBTIeHHA. VI3MeHeHue arperaTHbIX https://m.edso
COCTOSIHMH BeriecTsa” o.ru/ff0a8312
KonTtponbHast pabora mno Tteme bubnnoreka
73 "TemoBsie siBiaeHUs. M3meHeHue HOK
arperaTHbBIX COCTOSIHUH https://m.edso
BerecTna" o.ru/ff0a86ae
Onektpuzauusi Ten. [IBa pona https://re‘sh.ed
29 JJIEKTPUYECKUX 3apsA10B u.rw/subject/le
sson/2983/
Ypok-uccienoBaHue bubanoreka
30 .
"DyekTpu3alus TeJl UHIYKIHEeH 1 [HOK
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MIpY CONTPUKOCHOBEHUU"

https://m.edso

o.ru/ff0a86ae
bubnuoreka
31 BsaunmonelictBue 3apsHKEHHBIX LHOK
tei. 3akoH Kymnona https://m.edso
o.ru/ff0a87e4
DneKTpuuecKoe noue. bubnnoreka
Hanpsi’keHHOCTD  27IEKTPUYECKOTO HOK
32
nons. [lpuHmmn cyneprno3unuu https://m.edso
IICKTPUUYECKUX TTOJICH o.ru/ff0a8a0a
Hocurenn AJIEKTPUUYECKUX https://resh.ed
33 | 3apsmoB. DIeMEHTApHBIA 3apsl. u.ru/subject/le
Crpoenue atoma sson/1540/
bubnuoteka
[IpoBogHUKM U  JAUPICKTPUKH.
34 3aKkoH COXpaHECHUS HOK
AIEKTPUUYECKOTO 3apsiia b https://m.edso
p P o.ru/ff0a8ef6
bubnuoreka
35 Penrenne 3amady Ha NpUMEHEHHE LHOK
CBOWCTB JIEKTPUYECKHX 3aPsI0B https://m.edso
o.ru/ff0a90cc
. bubnuoreka
DNEKTPUYECKHIA TOK, YCIIOBUS €TI0
36 CYIIIECTBOBAHUS Hcrounukn HOK
33112:@ quCKOF(; TOKa https://m.edso
p o.ru/ff0a95a4
bubnuoreka
. HOK
37 | [JelcTBUS 3IEKTPUUECKOTO TOKA https://m.edso
o0.ru/ff0a96b2
Vpok-uccnenopanue "Jleiictue https://resh.ed
38 | snexkTpuyeckoro 0TSt Ha u.ru/subject/le
MIPOBOJIHUKH M TUDJICKTPUKH" sson/2592/
bubnuoteka
DJIEKTPUUECKUI TOK B MeTajulax, HOK
39
JKUIKOCTAX U razax https://m.edso
0.ru/ff0a9838
DJeKTpuuecKas enb W eé https://resh.ed
40 COCTaBr;{bIe 4acTu ’ u.rw/subject/le
sson/2982/
Cwita Toka. JlabopaTopnas pabora bubmotexa
n I_IOK
41 No5 H3mepenne u
eryJupoOBaHue CHIIbI TOKA" https://m.cdso
peryimp o.ru/ff0a8bd6
DNeKTpUIecKoe HaNpsOKEHUE. bubnnoreka
42 BoasT™merp. JlabopaTopHas HOK
pabora Ne6  "U3mepenue u https://m.edso
pEryJIHpOBaHUE HANPSHKCHUS" o.ru/ff0a%14
bubnuoreka
ConpoTusienue IIPOBOIHMKA.
43 VY enbHoe COIPOTHUBIICHUE HOK
8 p https://m.edso
BEIICCTBA

o.ru/ff0aa738
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JlaGopaTopHas paboTta Neo7

"3aBUCUMOCTh  DJIEKTPUUECKOTO bubnuoreka
44 COIIPOTUBJICHUS] TPOBOJHUKA OT HOK
ero JUTHHBI, TJI0IIA TN https://m.edso
MOTIEPEYHOTO CCUCHHUS u o.ru/ff0aa738
Marepuana"
bubnuoreka
3aBUCHMOCTh  CHJIBI TOKAa OT ITOK
45 HampsbkeHust. 3akoH Owma st
ACTKA LI https://m.edso
Y1 B o.ru/ff0aa44a
JlaGopaTopHas paboTtaNe§
"UccnenoBanue 3aBUCUMOCTH bubnuoreka
46 CUJIBl TOKa, WAYUIEIO 4epe3 HOK
pe3ucTop, OT  CONPOTHUBIICHHS https://m.edso
pe3ucTopa M HANPSOKEHUSA Ha o.ru/ff0aa04e
pesuctope"
ITocnenoBarensHOE u https://resh.ed
47 | mapamienbHoe COCIMHEHUS u.ru/subject/le
IIPOBOJTHUKOB sson/3246/
Ha6”opaTopHasI paborta Eubimorexa
Ne9"[TpoBepka MpaBuIa ITOK
| o e
A N a o.ru/ff0aaa58
JIBYX PE3UCTOPOB
Jlaboparopnas pabora Ne 10 bubnnoreka
49 "[IpoBepka mpaBwiia JJIsi CHJIBI HOK
TOKa npu napauieIbHOM https://m.edso
COCJTMHEHUU PE3UCTOPORB" o.ru/ff0aadle
bubnuoreka
Pemenne 3amau Ha NpUMEHEHHE ITOK
0 | o O e pennre
g pOBOAL o.ru/ff0aaf8a
bubnuoreka
PaGora u MOIIIHOCTb ITOK
51 JNEKTPUYECKOTO  TOKAa.  3aKOH i
Jixoyns-Tlena https://m.edso
o.ru/ff0ab124
b
Jlaboparopnas pabora Ne 11 HHO(?HOTeKa
52 "Onpenenenue abo
MoHpH())ICTHH I;JI;IGKT HtitcxoTrlj T01<a'l'/I https://m.edso
B p o.ru/ff0ab3e0
DNEeKTpUUYECKHE enu u bubnuoreka
53 noTpeOuTe TN AIEKTPUUECKOM HOK
sHeprun B ObiTy. Kopotkoe https://m.edso
3aMbIKaHUE o.ru/ff0ab660
Vi =
OJITOTOBKA K" KOHTPOJIbHON EubmoTexa
pabore no teme "DIEeKTpUUYECKUE LIOK
54 3apsiibl. 3apsOKEHHBIE Telna M MX i
B3aHUMOJICUCTBUSA ITocTosHHEbIN https://m.edso
N o.ru/ff0abd2c
IIEKTPUUYECKUN TOK
55 KontponbHast pabora mo Tteme bubnnoreka
"DeKTpUIECKUe 3apsIbl. IHOK
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BapH)KeHHHC TCl1a n Hux

https://m.edso

B3aUMOJICHCTBUA.  [lOCTOSHHBIN o.ru/ff0abea8
SJIEKTPUYECKHUM TOK"
[TocTostHHBIE MarHUThI ux https://resh.ed
56 B3ANMOCHCTBILE ’ 0 u.ru/subject/le
g sson/1541/
bubnuoreka
VYpok-uccinenoanune "U3yuenue HOK
57 . " 0.5
MOJICH MOCTOSTHHBIX MarHUTOB https://m.edso
o.ru/ff0ac3d0
MarnutHoe mnosie. MarautHoe EI/(I)GIZIHOTeKa
58 nmoje 3eMIH W €ro 3HadyeHHue IS 0 i
KUBHI Ha 3eMIe https://m.edso
o.ru/ff0acOba
OneiT Dpcrena. MarautHoe moJie El/gIJ(IHOTeKa
59 | anekTpuYeckoro Toka MarHuTHOE 0
TI0JI€ KaTYIIKU C TOKOM https://m.cdso
Y o.ru/ff0ac1d2
[IpuMeHeHHne 3JIeKTPOMarHuTOB B
bubnuoreka
texHuke. Jlaboparopnas pabota 10K
" POBOA o.ru/ff0ac74a
TOKOM
DIIeKTPOABUTATENh TOCTOSHHOTO
TOKA. Hcnons3oBanue
3JIEKTPOJIBUTATENECIT B bubnmoreka
TEXHUYECKUX YCTPOMCTBAX U HA HOK
61 0.5
TpaHCIOPTE. JlaGoparopHas https://m.edso
pabora Ne 13"KonctpyupoBanue o.ru/ff0ac86¢
U U3y4eHUe paboThI
3JIeKTpoiBUTaTes"
OnbIThI QDapajes. 3aKkoH https://resh.ed
62 3JICKTPOMArHUTHOU WHIYKIIAH. 0 u.ru/subject/le
[TpaBuio Jlenna sson/2978/
[IpomexxyTounas aTTecTaIus https://resh.ed
63 I/IIT)OFOBaZ KOHTPOJIbHAS a60T21I ‘ 0 u.rw/subject/le
P pabota. sson/3130/
DIIEKTpOreHepaTop .Cioco6bl
HOJTYYCHUS INEKTPHUYUECKOM https://resh.ed
64 | sHepruu. DJEKTPOCTAHIMM Ha 0 u.ru/subject/le
BO300HOBJISIEMBIX HCTOYHUKAX sson/2588/
SHEPTHH.
bubnmoreka
KontponpHas pabota mo Teme
" [HOK
65 DNeKTpUYeCKUe ¥ MarHuTHbBIC 0
SR https://m.edso
o.ru/ff0acb14
bubnmoreka
Pabora ¢ Tekctamum 1O TeMme HOK
66 n n O
TenoBbie sBICHHS https://m.edso
o.ru/ff0acc5e
67 PaGota c TekcTamMu 1O TeMe 0 bubnmoreka
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"ITocTossHHBII ANEKTPUYECKUI HOK
TOK" https://m.edso
o.ru/ff0acdc6
https://resh.ed
PaGora ¢ Tekctamu 1O Teme .
68 S —— 1 0 0 u.ru/subject/le
sson/2587/
OBIIEE KOJIMYECTBO YACOB 110 63 5 145
[TPOTPAMME '
9 KUIACC
KoJsmnuyecTBo yacos DJIeKTPOHH
ple
Ne Tema ypoxa Kontpou | IIpakTnuec | uudposbie
n/n Bcero bHbIE KHe oOpa3oBareJ
padoThbI padoTsbl bHbIE
pecypchl
WNucrpykrax o TEXHUKE https://resh.e
1 Oc3omacHocTH. Mexanudeckoe| | 0 0 du.ru/subject/
JBIDKeHHE. MaTepuaibHas TOUKa lesson/3127/
bubnunoreka
Cucrema oTCcUeTa. HOK
2 OTHOCHUTETHHOCTH 1 0 0 https://m.eds
MEXAHUYECKOI0 IBUKEHUS oo.ru/ff0ad47
4
bubmmoreka
PaBHOMepHOE  mpsMosIMHENHOE HOK
3 JIIBUKEHUE. Bxomuas| 1 1 0 https://m.eds
KOHTpOJIbHAs padoTa. o0o.ru/ff0ad19
a
HepaBHOMegHoe https://resh.e
4 gpﬂMOJII/IHGI/IHOG JBIDKEHHE. | 0 0 du.ru/subject/
pemHsis u MTHOBCHHasI lesson/3127/
CKOpOCTh
bubnmnoreka
[IpsimonuneiiHoe HOK
5 PaBHOYCKOPEHHOE  JIBIDKEHHE.| | 0 0 https://m.eds
Yckopenue oo.ru/ff0ad8d
4
CkopocTb PSIMOJINHEHHOTO https://resh.e
6 PaBHOYCKOPEHHOTO  JBMXKEHHs.| | 0 0 du.ru/subject/
['paduk ckopoctu lesson/3128/
JlaGopaTopHas pabora bubnuorexa
Nel"Omnpenenenne  yCKOpeHUs HOK
7 Tela TpU  paBHOYyCKOpeHHOM| 1 0 1 https://m.eds
JIBAKEHUHN 1o HAKJIOHHOM oo.ru/ff0adbl
MJIOCKOCTH" 8
3 I(E:J(I)Iii)éfoe nazgeHue ten. OnblITbl 1 0 0 ggﬁi //s/lrlijlécet y
lesson/2977/
PaBHOMEpHOE  JBMIKEHHE IO bubnuoreka
9 1 0 0
okpyxHoctu. [lepron u yactora HOK
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oOpareHusl. Jluneiinas u https://m.eds
YTJIOBasi CKOPOCTH oo.ru/ff0ael7
6
https://resh.e
10 LlenTpocTpeMuTebHOE du.ru/subject/
yeroperme lesson/1530/
bubnuorexa
1 [TepBorit 3aKOH HrroToHa. Etg)lsc Jm.eds
Bexrop cubl o0o.ru/ff0ae61
2
bubnmoreka
12 Bropoii _ 3aKoH Hprotona. Etz}: Jm.eds
PaBHOnelicTBYIOIIIas crita 00 11/f0ae T2
a
bubnuorexa
13 Tperuii 3aKOH HrroToHa. Etg}: Jm.eds
Cyniepnio3unust Cuit 00 11/ ff0acO8
2
bubnmoreka
Pemienue 3amay Ha mpUMEHEHHE HOK
14 3akoHOB HberoTOHA ggﬁi //égaz(]l;
c
bubnmoreka
LHOK
15 Cuna ynpyrocrtu. 3akoH ['yka https://m.eds
oo.ru/ff0aeca
2
Pemenne 3amau mo teme «Cuna https://regh.e
16 JIPYTOCTIY du.ru/subject/
lesson/2586/
bubnmnoreka
Jlaboparopnas  pabora  Ne2 HOK
17 «Omnpenenenue KECTKOCTHU https://m.eds
PYKUHBD) oo.ru/ff0aee2
8
bubnuorexa
LHOK
18 Cuiia TpeHus https://m.eds
oo.ru/ff0af73
8
bubnmoreka
19 Pemenne 3amau mo teme «Cuna Etg)ls( Jm.eds
TherHA» oo.ru/ff0afa2
6
20 JlaGopaTopHas pabora bubnuorexa
Ne3"Omnpenenenue 1HOK
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kod(urmenrta TpEHUS https://m.eds
CKOJIb)KeHUs" 0o.ru/ff0af8b
e
bubnmoreka
Pemenne 3agau  mo  Teme HOK
21 "3aKOoHBI HeroTona. Cuia https://m.eds
ynpyrocti. Cuna Tpenus” o0o.ru/ff0afb8
e
bubnuorexa
Cwia  TsoKeCTH U 3aKOH HOK
22 BCEMUPHOI'O TATOTEHUSI. https://m.eds
YckopeHue cBOOOTHOTO MaICHUS oo.ru/ff0af04
4
oyt TpamTaoOrG hitps:/cesh.e
23 eHTpa ?gf)nHeI:IHaﬂ IiI/ICTeMa) du.ru/subject/
HCHTP " ’ lesson/3022/
lamakTrikn
bubnmoreka
Pemenne 3amau mo teme "Cuia 1HOK
24 TSOKECTH M 3aKOH BCEMHUPHOIO https://m.eds
TATOTCHHS " oo.ru/ff0af5f
8
bubnuorexa
IlepBasi KocMHYecKass CKOPOCTH HOK
25 HGEGCOMOCTI)I/IHG er 31(15 ’ https://m.eds
Perpy oo.ru/ff0af33
Cc
o bubnuorexa
PaBHOBeCue MaTEepUAIBHOU
TOYKH. AOCONIOTHO  TBEpIOE LOK
26 TEJI0 i’aBHOBecne TBEPJIOTO Tela https://m.cds
) . . P oo.ru/ff0afe3
C 3aKPEIUIEHHON OChIO BpaIICHUS 6
https://global
27 MowmeHT cunbl. LleHTp TsxecTn lab.org/ru/
bubnmnoreka
HOK
Pemenne 3amau  nmo  Teme
28 "MowmeHT cuibl. LlenTp Tsokectn" hitps://m.cds
- HeHTP 00.1u/ff0b02
b4
. bubnuorexa
[ToaroroBka K  KOHTPOJLHOM
n HOK
pabote mo teme "MexaHHUECKOE
29 BUIKCHUE B3aumoneiicteue https://m.cds
ABTICCITHE. A 00.1u/ff0b04
TeN 08
bubnmoreka
KontponpHast pabora mo Teme LHOK
30 "MexaHndeckoe JIBUKEHUE. https://m.eds
B3aumoneticteue Ten" 00.1u/ff0b06e
c
Nmnynsc tena. Umnynsc cuibl. bubnmnoreka
31
3aKOH COXpaHEHWs HMIYJIbCa. 1HOK
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https://globallab.org/ru/
https://globallab.org/ru/
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https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

Yupyroe U HEylpyroe

https://m.eds

B3aMMOJICHCTBHC 00.1u/ff0b07f
a
bubnmoreka
" HOK
2| Moo st v o
P y 00.1u/ff0b09
6¢
Ypok-koHpepeHus https://resh.e
33 "PeakTHBHOE  JBUKCHHE B du.ru/subject/
PUPOJIE U TEXHHUKE" lesson/3023/
bubnmoreka
LHOK
34 me;?{ilz::cmﬂ padora 1 https://m.eds
0o.ru/ff0b0a8
4
bubnmnoreka
HOK
35 P§60Ta CHJIBI TSDKECTH, CHIIBI https://m.eds
YIIPYTOCTH U CHJIBI TPEHUS oo.ru/f0b0d
b8
JlabopaTopHas pabora
Ned«Omnpenenenne pabOThl CUITBI https://resh.e
36 TPEHUST  TpH  PAaBHOMEPHOM du.ru/subject/
IIBUKEHUNA Tela o lesson/2586/
TOPU30HTAITLHOM MTOBEPXHOCTH)
CBsi3b  SHepru ©  PabOTHI http s://regh.e
37 [ToTreHnmanpHas SHEPTHsI . du.ru/subject/
lesson/2586/
bubnmnoreka
Kunernueckas JHEprus. HOK
38 TeopeMa 0  KHHETHYECKOU https://m.eds
SHEPIrUHu 00.1u/ff0b0c3
2
3aKOH COXpaHEHHsS DHEPTUU B http s://regh.e
39 MEXAHIKE du.ru/subject/
lesson/2586/
bubnunoreka
JlaboparopHass ~ pabora  Ne5 LHOK
40 «3yueHue 3aKoHa COXpaHEHUs https://m.eds
SHEPTUN» 0o0.1ru/ff0b12f
e
bubnmoreka
LHOK
41 E;H:Kia,eTteII?;{;;HI{BH)I(eHHG U €ro https://m.eds
Parctep 00.1u/ff0b18
58
bubnmnoreka
3aryxaroiue KoJieOaHusl.
42 BrinyxaeHHbIC Kosie0aHusl. HOK.
https://m.eds
Pe3onanc

00.1ru/ff0b20f
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

0

MaremaTuueckuii ¥ py>KMHHBIN https://resh.c

43 | R Py du.ru/subject/

lesson/3019/
bubnmnoreka
Ypok-uccnenoBanue TTOK

44 «3aBIéICI/IM£)CTB nepuoaa https:/m.eds
Kosie0aHui oT KECTKOCTH 00.10/fOb 19
IPYKUHBI U MAacChl TPy3a» 7a
[IpeBpaiienue  dHEPruu  Opu hitps://resh.c

45 peBpatl p p du.ru/subject/
MEXaHHUYECKUX KOJICOAHMSIX

lesson/3018/
JlaboparopHas pabora EI/IO?EHOTGM

46 Ne6«Onpenenenune qaCTO”g:I n https://m.cds
nepuoaa Koyie0aHui 00 1U/fOb Lac
IPYKHHHOTO MasiTHUKa .
JlaboparopHass ~ pabora  Ne7 bubnmnoreka
«ITpoBepka HE3aBUCUMOCTH HOK

47 nepuona  KojebaHWl  Tpy3a, https://m.eds
MOJBEIIEHHOI'O K HUTH, OT MacChI 00.ru/ff0b19
rpy3a» Ta

bubnmoreka
Mexanunueckue BOJIHBI. [TOK
CBoiicTBAa MEXaHUYECKHX BOJIH.
48 I https://m.eds

pPONIOJIBHBIE W TIOTIEPEYHBIC 00 10/ fOb2 1£
BOJIHBI .
YPOK_KOH(bepeHHHH https://resh.e
Mexanuueckue BOJIHBI B .

49 . . du.ru/subject/
TBEpaOM Tene. CelicmMuyeckue lesson/3020/
BOJIHBI"
3ByK Pacnipoctpanenne  u https://resh.e

50 K. poctp du.ru/subject/
OTPAMCHIUC 3BYKA lesson/2585/
VYpok-uccuenoBanue https://resh.e

51 "Habaronenue 3aBUCUMOCTH du.ru/subject/
BBICOTHI 3BYKa OT YacTOTHI" lesson/3016/
I'poMKOCTB 3ByKa M BHICOTA TOHA https://resh.c

>2 AI:I)( CTI/I‘IGCKI/II%I €30HaHC ’ du.ru/subject/

Y p lesson/3015/
bubnmoreka
Ypok-koHpepeHIus HOK
53 "VnpTpazByk u HH(Dpa3ByK B https://m.eds
MIPUPOJIE U TEXHUKE" 00.1u/ff0b23c
a
. bubnmnoreka
[ToaroroBka K  KOHTPOJBLHOM 110K
pabote mo Teme  "3aKOHBI

>4 COXpaHEHUs Mexannyeckue https://m.eds
Kosie0aHusl U BOJTHBI" 80.ru/ff0b25f

55 KonTponpHast pabora mo Teme https://resh.e
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"3aKoHbI COXPaHEHHUS. du.ru/subject/
Mexanuyeckre KoyueOaHus U lesson/3013/
BOJIHBI"
bubnunoreka
DIIeKTPOMarHuTHOE roJje. HOK
>6 DNEKTPOMArHUTHBIE BOJTHBI https://m.eds
oo.ru/ff0b2ab
e
CBolicTBa  IJIEKTPOMATrHUTHBIX https://res'h.e
57 BOLIL du.ru/subject/
lesson/3012/
VYpoxk-koHpepeHuus "[xana bubmmoreka
3JIEKTPOMAarHUTHBIX BOJIH. HOK
58 Wcnonb3oBanue https://m.eds
JJICKTPOMArHUTHBIX BOJH IS oo.ru/ff0b2fe
COTOBO# cBs3U" 6
" bubnmnoreka
YP(lK-I/ICCJIe)IOBaHI/Ie N3yuenue ITOK
59 EEZI:ICT: . sneKTpOM%rHI/ITHHX https://m.eds
I I[bI0 MOOHUJIBLHOIO 00 1U/fOb2c6
tenedoHa .
Pemenne 3amau Ha ompeneneHue https://resh.e
60 YaCTOTHI u JUTUHBI du.ru/subject/
JIEKTPOMArHUTHON BOJIHBI lesson/2584/
bubnunoreka
DNIeKTpOMarHuTHas npupona HOK
61 CBETA. Ckopoctb CBETa. https://m.eds
BoiHOBBIE CBOIiCTBa CBETA 0o.ru/ff0b31
do
Bubnnoreka
Hcrounukn CBETA.
[IpssmonHeriHoe HOK
62 pacnpocTpaHeHHE cBeTa https://m.eds
’ 00.1u/ff0b36
3armenust Conuua u JIyHbl 53
bubnunoreka
3akoH OTpaKCHHUS CBETAa.
3epkana. Pemenne 3amau  Ha HOK
63 IPUMEHECHHUE 3aKOHA OTPaKCHUS https:/m.eds
00.1u/ff0b38¢
cBeTa
4
Bbubnnoreka
HOK
oo | lmowmeme . S
P oo.ru/ff0b3ae
a
bubnunoreka
[TommHOE BHYTpEeHHEE OTpaKECHHE 110K
65 ;EeTa. Hcnonn3oBanue mOIHOTO hitps://m.eds
VIPEHHETO0  OTPaXXCHUS B 00 ru/fOb3c5
ONTUYECKUX CBETOBOJIAX o
66 JlaGopaTopHas pabora https://resh.e

NeR"HccneqoBanne 3aBUCUMOCTH

du.ru/subject/
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yria TMpeJIOMIICHUS CBETOBOTO
Jydya OT yrjla TajeHus Ha
rpaHuiie "Bo3ayx-crexkiao""

lesson/3005/

Ypoxk-koHpepeHuus

"Hcnonb30BaHue MIOJTHOTO https://resh.e
67 BHYTPEHHETO OTpaKEHHUS: du.ru/subject/
CBETOBOJBI, OINTHKOBOJOKOHHAS lesson/3004/
CBsI3b"
bubnunoreka
HOK
68 JIunzel. OnTHyecKas cuiia JUH3bI https://m.eds
00.ru/ff0b3f2
c
bubnmoreka
. HOK
69 i[;;;f;eﬁne U300paKCHUIA B https://m.eds
oo.ru/ff0b44
4a
JlabopaTopHas pabora bubmotexa
Ne9"Omnpenenenue  (HokycHOTrO HOK
70 pa_wCTos[HHﬂ Y ONTHUYECKOU CHJIIbI https://m.cds
cobuparoiei TuH3bI" 82.ru/ff0b42
bubnmoreka
Ypok-koHpepeHIus HOK
71 "OnTU4ecKue JTMH30BBIC https://m.eds
puoopsI" 0o.ru/ff0c0a7
e
bubnmoreka
I'ma3 kak omnTuyeckas cuCTEMa HOK
72 3perie ’ https://m.eds
P 00.1u/ff0b46
84
" https://resh.e
| Yoo et b
p ) P p lesson/3001/
bubnmnoreka
Paznoxxenne Oemoro cBera B
CIIEKTP Onwitel  HeroToHa HOK
4 Cnomeime CIIEKT aJ'ILHBI); https://m.cds
p 0o.ru/ff0c0f4
uBeToB. Jlucnepcus cBera o
'J'Ia60paTopHaﬂ pabora  NelO EuGamorexa
OmnBITH IO Pa3I0KEHUIO OEIOTO ITOK
75 CBETa B CIEKTP U BOCIPHUSITHIO https://m.eds
BETa TMPEIMETOB TIPH WX 00 10/ ff0c062
HAOMIO/ICHUN uepe3 I[BETOBbBIC a '
¢GmbTphI"
Ypok-npakTukym "BosiHOBBIE https://resh.e
76 CBOMCTBAa CBETa: JUCIIEPCHS, du.ru/subject/
uHTepepeHms u auppaxmms” lesson/3002/
77 OINBITHI Pesepdopra u bubinorexa
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I1aHeTapHas MOJCJIb aTOMa

HOK

https://m.eds
oo.ru/ff0c12a
8
73 E[:c;ynanﬂ bopa. Mopnenb atoma ggr;sl//s/lrl%j};; y
p lesson/2995/
bubnmoreka
Hcnyckanme u  morjoiieHue 1HOK
79 cBeTa aTOMOM. KBaHTsbLI. https://m.eds
JIuneituaTeie CEKTPHI oo.ru/ff0c144
c
bubnuorexa
" HOK
P Y 0o.ru/ff0c155
0
bubnmoreka
HOK
81 PamnoakTUBHOCTH U €€ BHIBI. https://m.eds
00.1u/ff0c167
2
bubnuorexa
Ctpoenue  aTOMHOro  sjpa HOK
82 Hyki1oHHas MOZIEITb ’ https://m.eds
oo.ru/ff0c18a
c
bubnuorexa
PanguoakTuBHBIE —TpeBpaIICHUS HOK
83 50TolLL ' https://m.eds
oo.ru/ff0clal
4
bubnmoreka
Pemienne 3agmadu  mo  Teme: LOK
84 "PagmnoakTrBHBIC HpeBpameHHsl". https://m.cds
0o.ru/ff0c1b4
a
[epuon noJrypacraa.
Jlaboparopnass  pabora  Nell https://resh.e
85 "Uccnenoanue SHEPruu du.ru/subject/
YACTHUIBI IO TOPMO3HOMY TyTH" lesson/2994/
(o dororpadusim)
bubnmnoreka
Ypok-koHpepeHus HOK
86 "PagvoakTHBHbIE M3JIy4yeHHUS B https://m.eds
IpUpoJie, MeULIMHE, TEXHUKE" 00.1u/ff0c212
6
bubnuorexa
Snepuble  peaknuu.  3aKOHBI ITOK
87 COXpPaHECHHsS  3apsSI0BOIO0 U https://m.eds

MacCCOBOI'O YUCECII

oo.ru/ff0clc5
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8

bubnmoreka
DOHeprusi CBS3M aTOMHBIX SIJIE LIOK
88 CBﬂ:E)I, MacChl ¥ DHEPTUU o https://m.eds
p oo.ru/ff0c1d7
a
https://resh.e
Pemenne 3amay  nmo  Teme .
89 " I eDHLLE DeaKLui" du.ru/subject/
/1ep peakl lesson/1544/
bubnmoreka
Peaknuu cuHTE3a MW AelICHUA 1HOK
90 anep.  VICTOYHHMKM  DHEpPruu https://m.eds
Comnniuia u 3BE371. oo.ru/ff0cle8
8
st
o1 a ioaKTI/IB:HBIX W3JIy4YeHU Ha du.ru/subject/
pail " i lesson/2994/
YKUBBIC OPTraHU3MBI
[MomroroBka K  KOHTPOJIBHOM bubnmoreka
pabore o TeMe HOK
92 "DJIeKTPOMarHuTHOE noJie. https://m.eds
DNeKTPOMAarHUTHBIE BOJTHEI. 00.1ru/ff0c223
KBanToBsle siBjieHus" e
'I'(OHTponLHaﬂ pabora mo Teme https://resh.e
DIEeKTPOMarHuTHOE noJe. :
93 du.ru/subject/
DNEKTPOMAarHUTHBIE BOJTHEI.
" lesson/2584/
KBaHTOBBIC SIBJICHUS
[ToBTOpEHME, 00o01IeHuE. Eubmorexa
Jlaboparopubie paboTsl Ne 12 1o TTOK
94 ?Izllrc):gez[o]z;?:lhemHel/;(a:l:::dM;ffH https://m.eds
CWJIBl TPEHUS CKOJBXKCHHS OT ;)o.ru/ffOc245
CHJIBI HOPMAJILHOTO JIABJICHHSI)
bubnuorexa
[IpomexxyTouHass  arrecranus HOK
% I/IIT)OFOBaZ KOHTPOJIbHAS a6o;1a ‘ https://m.cds
P p ’ 00.ru/ff0c257
2
[ToBTOpEHME, o00o01IeHME. EHO(SIJEHOTGM
96 Pemenue pacueTHBIX " https://m.eds
Ka4eCTBEHHBIX 3aj7ad [0 TeMe 00 11/f0c2a)
"KII/] TermoBeIx aBurarenei” ) ’
[ToBTOpeHwMe, o0o0meHue. EIgIgHOTeKa
97 Pemenune pacueTHbIX u https://m.eds
KaueCTBEHHBIX 3aJlad [0 TeMe 00 10/ Ff0c2b3
"KII/ anexkTpoycTaHoBOK" 0 )
[ToBTOpeHwue, obo0mieHue. bubmmoreka
98 Jlaboparopubie paboTsl Ne 13 mo HOK
Kypcy "CBeTOBBIE https://m.eds
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ABJICHUS". [lonyuenus
M300paXEeHUsT € TMOMOIIBIO
COOMpPAIOIIICH JINH3BI)

0o.ru/ff0c2c5
2

bubnmoreka
[ToBTOpEHMUE, 00o001IEeHNE. [TOK
o0 | Iibom ¢ ererour o o | o ipsimes
" P 00.ru/ff0c2d6
MEXaHUKe N
bubnuorexa
[ToBTOpeHwMe, 000011IEeHHE. HOK
100 | Pabora c¢ Ttekcramu 1o Teme| | 0 https://m.eds
"Konebanus u BOJHBI" 00.1ru/ff0c2e8
2
bubnmoreka
[ToBTOpEHME, 00001IeHue. 1HOK
101 | Pabora ¢ Tekcramu 1o Teme| 1 0 https://m.eds
"CBeToBbIC sIBICHUS" 00.1u/ff0c304
4
[ToBTOpEHMUE, o0o01IeHME. https://resh.e
102 | Pabora ¢ Tekcramu 1o Teme| 1 0 du.ru/subject/
"KBaHToBas u sinepHas ¢puzuka lesson/3026/
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
» ®dusuka, 7 xnace/ [lepeimkun .M., BanoB A.U., AxunonepHoe oomecTBo «M3naTenbeTBo

«[IpocBemenue»

» ®uswnka, 8 kinace/ [lepeimkun .M., BanoB A.U., AkunoHepHoe o0mecTBo «M3maTenbeTBo
«[IpocBemienue

» ®dusmka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., BanoB A.U., IlerpoBa M. A., AKITMOHEpHOE
obmectBo«l3narenscTBo [IpocBemienue

» Ouzmuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepoimkun .M., IBanos A.U., AkunonepHoe
obmectBo «M3narenscTBO «lIpocBemienne»

» Ouszuka: 8-if kiacc: 6a30BBIN ypoBeHb: yueOHUK, § kinacc/ [lepsimkua U. M., UBanos A. U., Akiimoneproe
obmectBo «M3narenscTBO «lIpocBemienne»

» ®uszmuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepsimkuna U. M., I'ytauk E. M., Banos A. U.,
[TerpoBa M. A., AkimmorepHoe obmiectBo «M3natenbcTBo «IIpocBemnieHuey
METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1.06pa3zoBarenbHblil cCallT ams yuuteneit «Buieoypoku B HHTEpHET

Anpec pecypcea: https://videouroki.net/

2.Ileppimkun A.B. ®usnka. 7 knace. Y4ueOHuUK 11t 001eoOpa3zoBaTenbHbIX yupexaeHuii . M.:[Ipoda. 2022
3. Jlykammk B.U. CoopHUK BompocoB u 3aa4 1o gusuke. 7-9 k1. — M.: Ilpocsemenne, 2010. —192c.

4. ITeppimkun A.B. ®usuka. 7 knacc. Y4yeOHuUK 11 001eo0pa3zoBaTeNbHbIX yupexaeHuit . M.:[poda. 2022
5. Jlykammk B.U. CoopHUK BompocoB u 3aa4 1o gusuke. 7-9 k1. — M.: Ilpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOATEIbHBIE U KOHTPOIIbHBIE PabOThL. —5-€ U3/1aHue,-
M.UJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. KonTponbshbie 3ananus. —Capatos:Jluneit, 2014.
8. «KoHTpoapHO-U3MepHTENbHBIE MaTepuaibl. Pusuka. 7 kinacc/Coct. H.W. 3opun. — 2-e u3a.,nepepad. —
M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroandeckoe nocooue/ A.E. Mapon.- M.: llpoda, 2011.-123c.:
10.A.B.ITeppimkun @usnka-8ki 2017 M. [Ipoda

11.H.B. ®unonosudy Meroanueckoe mocodue 2015 M. poda

12.A.E. Mapon, E.A. Mapon CamocTosaTenbHbIe U KOHTPOIIbHBIE paboThI-8 kitacc 2017 M. [Ipoda

13.B.B. llaxmarosa ,O.P. llledep Jnarnoctuyeckue padotsl -8 kimacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapown, C.B. I1o3oiickuit Coopauk Bornpocos u 3agau 2015 M. JIpoda
15.KoHTposibHBIE ¥ caMOCTOSITENbHBIE paboThI 1o Gu3uke. 9 kiacc: Kk yueoHuky A.B. [lepeimkuna, E.M.
I'yrHuk «®usuka 9 knace» / O.U. I'pomnesa. — M.: U3parensctBo «OKk3amen», 2014.

16.Tectsl mo usuke. 9 kinacc: k yaeonuky A.B. [lepeimkuna, E.M. I'yrauk «®@usnka 9 kmace» / O.H.
I'pomiieBa. — M.: U3natensctBo «OK3amen», 2010. dusuka. 9 kiacc.

17.Tematnueckue TecTOBBIE 3amanus LIt moaroroBku k 'MA. / aBT.- coct.: M.B. Boiinenko, O.H.
Mupomkuna. — fpocnasis: OO0 «Akanemus pa3Butus», 2014
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Poccuiickas anektponHas mkona» (POL)

LECTA - Ludposas muardopma assi COBPEMEHHON IIKOJIBI

Anpec pecypca: https://lecta.ru/ucheniku

pexxum noctyna: https://resh.edu.ru/for-pupil

OmnunaifH-ypoku 1o ¢usuke ot Koprnopauuu «Poccuiickuii yueOHIK»

Anpec pecypcea: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-onlayn-uroki/
Omnmnaiin-mkona «Mudoypox»


https://videouroki.net/
https://lecta.ru/ucheniku
https://resh.edu.ru/for-pupil
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/

Anpec pecypca: https://school.infourok.ru/

onnaitH-pecypc «100urokov.ru»

Uctounuk: https://100urokov.ru/o-kompani

Buneoxoctuar RUTUBE, crpanuna «®u3uka: mogdopka BUACO OHIANH
Anpec ctpanuiisl pecypea: https://rutube.ru/tags/video/6128/

[{udpoBoii oOpazoBarenbHbIi pecype 1uist mko «AKmace»

Anpec pecypcea: https://www.yaklass.ru/
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