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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTaBJIEHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammel, nipeactaBieHHbIXx B DI'OC OO0, a Takxke ¢ yuétoM denepaibHON pabodeit mporpaMMbl
BocnuTanus u Konuenmuu npenogaBanus yueoHoro npeamera « Dusznkay.

Conepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOY4YalOUIMXCS W OpraHu3alMi0 M3ydeHUs (U3MKM Ha AEATeNbHOCTHOH ocHOBe. B
mporpaMMe Mo (U3MKe YYUTHIBAIOTCA BO3MOXKHOCTH yUeOHOIO MpeAMeTa B pealu3aluu TpeOoBaHUN
OI'OC OO0 x MmIaHUPyEeMbIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3yjbTaTaM OOY4YeHHs, a TaKkKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMUs.

[IporpaMma 1o ¢u3uKe ycCTaHABIMBAET pacHpeleeHne ydeOHOro marepuala Mo TojaaM
oOyueHus (mo Kjiaccam), mpejiaraeT IpUMEPHYIO MOCIeI0BaTEIbHOCTh U3YYEHUSI TEM, OCHOBAHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaroIINXCs.

[Iporpamma no ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOIUYECKOH MOMOIIM YUYHUTEIIO B
co31aHuu paboudelt mporpaMMel 1o y4eOHOMY MPEIMETY.

Ouzuka SBISETCS CUCTEMOOOPa3yIONIMM Ui €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, H3y4aeMbIX XUMHEH,
Ouosiorueii, acrpoHomueil W ¢Quzmueckor reorpadueii, BHOCHUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPEJOCTaBIIsieT Hanbosee siCHbIe 00pa3libl MPUMEHEHHUs] HayYHOrO0 METO/a MO3HAHMS,
TO €CTh CII0C00a MOTYUYEeHUs JOCTOBEPHBIX 3HAHUN O MUDE.

Opna U3 TIaBHBIX 33]1a4 (PU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero o0pa3oBaHMsi COCTOUT
B (hOpMHpOBaHUH €CTECTBEHHO-HAYUYHON IPaMOTHOCTH M MHTEpECa K HayKe y 00yJaromuxcsl.

W3yuyenne ¢u3ukn Ha 0a30BOM ypOBHE IPEAINOJIaraeT OBJAJCHUE  CIETYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMH €CTECTBEHHO-HAY4YHYI0 TPAaMOTHOCTbD:

® HAy4yHO OOBSACHATH SIBJICHUS;
® OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O CCIIEIOBAHNUS;
® UHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3ATEIbCTBA JJIs [TOJIyYE€HUs BHIBOJIOB.

Ilenn wu3yueHuss (U3MKKM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs OINpPEAEICHbI B
Konnenuuun npenoxaBanusi yuyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccuiickoit  denepaunu, pealn3ylOmUX  OCHOBHBIE  00I11€00pa3oBaTENbHBIE  MPOrPaMMBI,
yTBepkAEHHOW pemenneM Kosmermn MunncrepctBa mnpocsenieHuss Poccuniickoit ®enepannn
(mportoxon ot 3 nexabps 2019 r. Ne [IK-48H).

Hean n3yyenus PpU3NKu:

e mpuoOpeTeHHe HHTepeca M CTpemJieHUs OOydaloluXcsl K HayYHOMY H3YyUYEHHUIO MPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHUE MPEACTaBICHUI O HAyYHOM METOJe MO3HAaHUS U (GOPMUPOBAHHE HMCCIIEI0BATEIHCKOTO
OTHOIIEHHUS K OKPY’KAIOLIUM SIBJIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTara U3yuyeHHUs] OCHOB CTPOCHHS MaTEpUU U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (dopMUpOBaHHME MPEJCTABICHUNH O POIU (DU3UKU JUIS PAa3BUTHUS APYTUX ECTECTBEHHBIX HAyK,
TEXHUKHU ¥ TEXHOJIOTHUl;

® pa3BUTHE MPEACTABICHUN O BO3MOXHBIX chepax Oymymieil mpodecCuoHAIBHONW AESITEIBHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TalIbHEHUIIIEMY O0OyYESHHIO B ’TOM HAMPaBIICHUH.
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JlocTikeHne 3THX 1eJiel porpaMMBbl o (PU3UKE HAa YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs
o0ecreynBaeTcs pelIeHueEM CIeIyIOIUX 3a/1aY:
e TpPHOOpETEHHE 3HAHUUW O JTUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e MpHOOpETEHHE YMEHHI OMHCHIBAaTh U OOBACHATH (PU3MUECKHE SBJICHHUS C MCIOIb30BAaHHEM
MOJyYEHHBIX 3HAHUI;
e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX pPACUYETHBIX 33aJa4 C HUCIOJIb30BAaHUEM (PUINICCKUX
MoOjIeJIeil, TBOPUECKUX U NMPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1aY;
e pa3BUTHE YMEHHI HAOIIOATh MPUPOJIHBIE SIBJICHUS U BBIIOIHATH OMBITHL, TJAOOpaTOpHbIE PabOTHI
Y DKCIIEPUMEHTAIbHBIC UCCIIEAOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX PUOOPOB;
e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaIHel PU3NIECKOTO COIepKaHuUs, BKIIOYask HHPOPMAITHIO O
COBPEMEHHBIX JIOCTIKCHUAX (PU3UKH, aHAIU3 U KPUTHUECKOE OlIEHHBaHKE NHPOpMAIUY;
e 3HAKOMCTBO cO cepamu mnpodeccUOHANBHON [EATEIbHOCTH, CBA3AHHBIMU C (U3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHUSIX (DU3MUECKON HAYKH.
MecTto npeamera B yueOHOM IIaHe
Ha wusydenue ¢wusuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henmeno), B 8 kimacce — 68 yacoB (2 Jaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HezeINiO).

[Ipemiaraemserii B mporpamme mo ¢u3MKe mepeueHb JabopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIN XapakTep, YUUTeNlb JIel1aeT BEIOOp MPOBEIeHUS 1aOOpaTOPHBIX pabOT U OMBITOB C
yu4€TOM HHAMBHUYaJbHBIX OCOOCHHOCTEH OO0ydYaromuXxcs, CHHCKa AKCIEPUMEHTANbHBIX 3aJlaHHi,
IpegaraéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa 1o (hU3HKe.

IIpoMe:kyTOouHasi aTTeCTALMSA

7,8 kiaccel - KoHTposibHas pabora (BIIP)/ amMunucrpatuBHas paborta (BbIOOp (hOpMBI
MIPOMEXYTOUHOM aTTecTaluuu OyJAeT 3aBUCETh OT pacHopsbkeHus (mpukasza) PocoOpHaazopa, Tak Kak
BIIP no mpenmMeram uctopusi, o0liecTBO3HaHue, reorpadus, Gpu3nka, XuMusi IPOBOJAUTCS HA OCHOBE
cllyyaifHOro BbIOOpa; B Cilydae OTCYTCTBHS 3allJTaHMPOBAHHOrO Ipeamera B BbIOOpke, B OO Oyner
IIPOBE/IeHA aIMUHHUCTPATUBHAS KOHTPOJIbHAS paboTa)

9 knacc - cpenssis apupMeTHIecKas OTMETKA 3a TPUMECTPhI
COJAEPXAHUE OBYUYEHMUSI

7 KJIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUU OKPYKAKIIEr0 MUpPa.

®dusnka — Hayka o mpupoae. SBiaeHuss npuponbl. PuU3MUECKUE SBICHHS: MEXaHUYECKHE,
TEIUTOBBIC, DJICKTPUIECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHBL. M3mepenuwe ¢usmueckux BenuuuH. Dusmdeckwe TpUOOPHI.
[TorpemnocTs n3MepeHnid. MexayHapoaHas CUCTEMA €IHHMII.

Kak ¢usuka u npyrue ecTrecTBeHHbIE HAYKH M3Y4arOT MpUpOIy. EcTecTBEeHHO-HAYUHBIH METO/
MO3HaHUS: HaOJIOJeHHE, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBWKEHHE TUIOTE3, HKCIHEPUMEHT IO
MpPOBEpKE THUIOTe3, OOBsiCHEHHEe HaOmomaemMoro siBneHus. Omnucanue (QU3NYECKUX SBICHUNH C
IOMOIIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.
2. ®usudeckue MprOOPHI U MPOLIEIypa MPSIMbBIX U3MEPEHHUI aHAJOTOBBIM U IIU(PPOBBIM IPHUOOPOM.
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Jlabopamopuusie pabomot u onvimel.
OrnpezenieHre LEHbI AJICHUS KAl U3MEPUTEIHLHOTO Mproopa.
N3MepeHne paccTosTHUM.
W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETa.
Ornpenenenne pa3MepoB MajbIX TEN.
N3mepenue Temneparypsl MpU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U JIaTYMKA TEMIIEPATYPHI.
[IpoBenenue wuccneqoBaHUs 1O IPOBEPKE THUIIOTE3bl: JNAJBbHOCTh MOJETAa MIAPHKA, ITYLIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIE BBICOTA ITyCKA.

Pasznea 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbI, UX pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JBwxenue wdactui BemectBa. CBS3b CKOPOCTH JBIDKEHMUSI YaCTHI[ C TeMIEpaTypoil.
BbpoynoBckoe nBuxenue, auddysus. BsaumopeiictBue dYacTuil BelIecTBa: NPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTAIUTMUECKUX )
Ten. B3auMoCBSI3p MKy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHSIX W HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
Habmonenue siBiaeHuii, 00bACHSIOMUXCS MPUTSKEHUEM WIIA OTTAIKMBAHUEM YaCTHUI] BEIIECTRA.

Jlabopamopuvie pabomol u onsimol.

OrneHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTONIb30BaHUEM (oTorpaduii).
OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUSL.

Paznen 3. /IBuikenue u B3aumojieiicTBue Tel.

Mexanuyeckoe IBHKeHHE. PaBHOMepHOe M HepaBHOMepHOoe ABMkeHue. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myT v BpeMEeHH JIBH>KCHHSI.

SBnenue nHepuuu. 3aKOH MHepUUU. B3anMozeiicTBue Ten Kak NMpuYMHa U3MEHEHUs CKOPOCTH
NBIKEHUsS Teld. Macca kak mepa umHepTHocTH Tena. [lmotHocTh BemectBa. CBsi3b TJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eiMHUIIe 00BEMA BEIIeCTBa.

Cuiia xKak XapakTepHCTHKa B3auMmojiercTBus Tei. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBI JUHAMOMETpA. SIBJIEHUE TATOTEHHS M cuiia TsokecTh. Cuia TSHKECTH Ha JIPYTUX
mnaHerax. Bec Tema. Heecomocth. CriokeHue CuJ, HANpPaBICHHBIX IO OJHOW IPSAMOM.
PaBnonelictBytomas cuii. Cuna TpeHusi. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOs. TpeHue B mpUpoae U
TEXHUKE.

Jemoncmpayuu.

HaGmronenne MexaHU4eCcKOTo JBMKEHHUS Tea.

N3mepenne ckopocTu NpsIMOJIMHEMHOTO IBUKEHUS.
Habntoienue sSiBieHUs] HHEPIIUH.

Habmonenne n3MeHeHus: CKOpOCTH NP B3aUMOICHCTBUU Tell.
CpaBHeHME Macc 1O B3aUMOICHCTBHUIO TE.

CnoxxeHue cuil, HallpaBJIEHHBIX MO OJJHOMN MPSIMOU.

Jlabopamopuusie pabomot u onvimol.

OrnpezienieHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (LIApHKA B JKMJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOMOOWJISA U TaK Jajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa WK IIapyKa 10 HAKIIOHHOW TIOCKOCTH.
Onpenenenne MI0THOCTU TBEPAOTO TeENA.

OnBITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTh PACTSDKEHUS (IedopMaiiui) MpY>KUHBI OT MPUIIOKEHHOU
CHUJIBL.
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OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHs OT Beca Tela U XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIICHHS] M YBEIWYCHUS NaBieHUs. JlaBneHue raza. 3aBUCUMOCTH
JaBJieHUs raza oT o0b&ma, Temreparypsl. [lepenaya naBneHus TBEPABIMHU TellaMH, KHJIKOCTAIMU U
razamu. 3akoH [lackans. [THeBMaTH4eckre MalIMHBL. 3aBUCUMOCTD JIaBIICHUS JKUKOCTH OT TITyOWHBI.
I'unpocratuueckuii mapanoke. CooOmiaromuecs cocyabl. [ uapaBiuueckie MeXaHU3MBbl.

Atmocdepa 3emin u atMocdepHoe AaBneHue. [[puanHbI CylecTBOBaHUS BO3LYITHONH 000I0YKH
3emmmn. OmbiT Toppuyennu. M3mepeHue arMochepHOTO JaBleHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM MOps. [Ipubopsl At u3MepeHus: arMocepHOTo JaBIICHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tello. BriTankuBaromas (apxuMeoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPBHI.

[lepenaua naBneHUs KUIKOCTHIO U Fa30M.

Coobmmarommecst Cocyabl.

I'mapasnuueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpPHOTO TABICHHMS.

3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Te: MJIaBaHUE WU NOTPY>KEHHE TEJl B 3aBUCUMOCTH OT COOTHOIIEHMS TUIOTHOCTEMN
TeJIa U )KUJIKOCTH.

Jlabopamopuvie padbomol u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YaCTH Tea.
OrnpeneneHre BbITAIKUBAIOUIEH CUIIBI, ICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBHCMMOCTH BBITAJIKHUBAIOIIECH CHUJIbI, ICMCTBYIOIIEH Ha TEJO B KUAKOCTH, OT MAacChl
Tena.

OnbITEl, JAEMOHCTPUPYIONIUE 3aBHCHUMOCTh BBITAJKUBAIONIEH CHIIBI, JCHCTBYIONIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€Ja U OT MIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeomeTpa Wil KOHCTPYUPOBAHUE JIOJIKH U ONPEACIICHHE €€ IPy30II0AbEMHOCTH.

Pasnea 5. PaGora m MOIIHOCTB. JHEprus.

Mexannueckasi pabora. MoOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWIIO paBHOBECHs phluara.
[IpumeneHnue npaBuia paBHOBECHS pbldyara K OJoKy. «3osoTtoe npaBuio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunetnueckas v noTeHimaibHas sHeprus. [IpeBpaiienre o1HOro BrUIa
MEXaHUYECKOM IHEPTUHU B IPYroil. 3aKOH COXPaHEHUsS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[IpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

Omnpenenenre pabOTBl CUJIBI TPEHHUS TMPU PABHOMEPHOM JBWKCHMHU Tela IO TOPHU30HTAIBHOU
MMOBEPXHOCTH.

UccnenoBanue ycnoBuil paBHOBECHUS phluara.

N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC
Pa3nen 6. TensioBbIe IBJICHUSA.
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OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO--KHHETUYECKOM TEOpPUM CTPOECHUA BellecTBa. Macca u
pa3Mepsl  aTOMOB M MoOJeKyJ.  ONbITbl, NOATBEP)KJIAIOLUIUE  OCHOBHBIE  IOJIOXKECHUS
MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH.

Mopnenu TBEPAOro, KUIKOTO M Ta3000pa3HOTO COCTOSHMN BemiecTBa. Kpucramimueckue u
amop¢ubie Tena. OObsICHEHHE CBOWMCTB T'a30B, JKUIKOCTEH M TBEPABIX TeNl Ha OCHOBE MOJIOXKEHUU
MOJIEKYJISIPHO--KMHETUYECKOM Teopun. CMauuBaHuE U KalWJUIIpHbIE BJIEHUS. TennoBoe pacilmpenme
U CXKaTHe.

Temnepatypa. CBs3p TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBHMKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEpruu: TeIulonepeadya u coBepiueHue padoTel. Buabl
TEIUIONEPEIauU: TEIIONPOBOAHOCT, KOHBEKIUS, U3IIyYECHHUE.

KonnuectBo TemioTsl. VYiaenbHas TEIIOEMKOCTh BeELIECTBA. TemiooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TemaoBoro OamaHca. IlnaBieHue u oTBepAeBaHHE KPHUCTATUIMYECKUX
BElIECTB. YAenbHas TeruioTa IiaBneHus. [lapoobpasoBanue u xonaencamus. Vcnapenue. Kunenue.
VYiaenpHas TeIioTa mNapooOpa3oBaHMA. 3aBUCUMOCTh TEMIIEPAaTyphbl KHIIEHHS OT arMochepHOro
JTaBJICHUSI.

BnaxnocTs Bo3ayxa.

DHeprus ToIIMBa. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Tpunuuns! padots! TemnoBbix apurateneit KIIJ[ rennoBoro neuratens. TennoBble ABUTraTeNnu U
3allUTa OKPY>KArOUIEH CpeJibl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoleccax.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
HaGnronenue nuddysumn.
HabGmronenue siBlieHnit CMauyMBaHUS M KalTWJUTSIPHBIX SIBJICHUH.
Habmtoienue TemnoBoro paciuvpeHus Ted.
V3MeHeHne naBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunae! Tenonepenayn.
OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.
. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGnronenue kumeHwus.

12. HaGmroneHue MOCTOSHCTBA TEMIIEPATYPhI MIPH TIABJICHHH.

13. Mopenu TEeIIOBLIX ABUTaTEIEH.

Jlabopamopuvie pabomol u onvimol.

1. OnbITEI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TTPUTSIKEHUSI.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TETIJIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEH U TBEPIBIX Tell.

4. OmpeneneHue TaBICHUS BO3yXa B OaJUIOHE IIMPHUIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa W HarpeBaHus
WJTU OXJIAXKICHHUS.

6. [lpoBepka rumore3bl JUHEHHOW  3aBUCUMOCTH  JJIMHBI ~ CTOJIOMKAa  KUJIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIIEPATYPHI.

7. Habnmronenue n3MeHeHUs BHYTPEHHEW 3HEPIuU Teja B pe3yJsibTaTe TeIulonepenadyd U pabdoThbl
BHEILIHUX CHUJI.

8. HccnenoBanue siIBJICHUS TEIIIOOOMEHA TIPH CMEIIUBAHUH XOJIOTHON M TOPSIYCH BOJIBI.

9. Ompenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM NpU TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUINHAPOM.

10. Omnpenenenue yaenbHOM TEMIOEMKOCTH BELIECTBA.

11. HMccnenoBaHue npouecca uCrapeHus.
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12. OnpeneneHue OTHOCUTEIBHON BIQKHOCTH BO3/IyXa.
13. Omnpenenenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

Paznea 7. JiiekTpryeckre U MATHUTHBIE SIBJICHUS.

OnexTpuzauus Ten. [Ba poja 3ieKTpUUYECKUX 3apsaoB. B3aumonelicTBre 3apsHKEHHBIX TeEll.
3akon KyioHa (3aBUCMMOCTb CHJIBI B3aUMOJEWUCTBUS 3apsDKEHHBIX Tel OT BEJIUYUHBI 3apsjioB U
PACCTOSIHUSL MEXIY TeIaMu).

Onexktpuueckoe moje. Hampspk€HHOCTH 3iekTpuueckoro mnois. IllpuHuun cynepno3unuu
NEKTPUYECKUX 0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHbIA AJEKTpUYecKuil 3apsan. CTpoeHue aTtoma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsia.

DNeKTpUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS JIEKTPUYECKOT0 TOKa. MICTOYHMKN OCTOSTHHOTO
TOoKa. [IefCTBUS 31EKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI TOK B
KUJKOCTAX U razax.

Onextpuueckas uenb. Cuna Toka. DiekTpudyeckoe HanpspkeHue. ConpoTUBIIEHUE TPOBOIHUKA.
VYaensHoe compoTHBiIeHHE BemecTBa. 3akoH Owma s ywactka uenu. IlocnemoBarensHoe u
napajuieJIbHOE COEIMHEHNE IPOBOIHUKOB.

PaGora u mouiHOCTh 31eKTpUuYecKOro Toka. 3akoH Jxoyns—JleHma. DnekTpudyeckue Henu u
NOTPEeOUTENHN SIEKTPUIECKOH SHEprun B ObITY. KOpoTKoe 3aMbIkaHHe.

[TocrosinHbie MarHUTHL. B3auMopeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe ToOJe.
MarnuTtHoe mojie 3eMJId U €ro 3Ha4eHue s Ku3HU Ha 3emie. OnweiTr Dpcrena. MarauTHoe mose
ANEKTPUYECKOr0 TOKa. [IprMeHeHHne 371eKTpOMarHuTOB B TEXHHKe. J[eHiCTBME MarHUTHOTO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBHUTATENb MOCTOSIHHOTO TOKAa. VCronb3oBaHUE AJIEKTPOJBUTaTEIC B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Papanes.  SBneHwe  snexkTpoMarHutHOoM — mHAykiuu.  IlpaBunmo  Jlenna.
OnexrporeHeparop. CrocoObl MOMy4YEeHUS AIIEKTPUYECKOW HHEPruu. JNEKTPOCTAaHIMM  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

1.  Dnextpuzarus Tel.

2. JIBa poaa 3MeKTpUUYECKHX 3apsAJI0B U B3aUMOJICUCTBUE 3apPSKEHHBIX TEJ.
3. YCTpo#CTBO M IEUCTBHUE IEKTPOCKOIIA.

4.  DnektpocTratnyecKkas MHIyKLHS.

5. 3aKoH COXpaHEHHS DJICKTPUUECKHUX 3apsJIOB.

6.  IIpOBOOHUKH U TUIIEKTPUKH.

7.  MopnenupoBaHU€E CHIIOBBIX JIMHAW 3JIEKTPUYECKOTO TTOJIS.

8.  VCTOYHUKM MOCTOSTHHOTO TOKa.

9.  JlelcTBUA SJIEKTPUUYECKOrO TOKA.

10. DneKkTpu4ecKHil TOK B KHUIKOCTH.

11. T a3oBsIi1 pa3ps.

12.  H3mepeHue cUiibl TOKa aMIIEPMETPOM.

13.  H3mepeHHe 3IEKTPUIECKOTO HAMIPSKEHUS BOJIBTMETPOM.

14.  PeocraT 1 MarasuH COIPOTUBIIECHU.

15. BzaummopeiicTBHE ITOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3ZMOXXHOCTH Pa3/ielIeHUs MOTOCOB MAarHUTA.
17. MonenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.
18.  OmnsiT Dpcrena.

19. MarauTHoe noJie TOKa. IJIEKTPOMArHUT.

20. JleiicTBME MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

21. DnexTpoaBUraresib MOCTOSHHOTO TOKA.

22. HWccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

23.  Onsitel @apajes.
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24. 3aBUCUMOCTb HampaBJCHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOSHUKHOBEHUS.
25. DnekTporeHeparop NOCTOSHHOIO TOKA.
Jlabopamopuusie pabomot u onvimol.
OmnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIUEH U IPH CONMPUKOCHOBEHHH.
HccnenoBanue neiCcTBUS JIEKTPUUYECKOTO MOJIS HA TIPOBOJIHUKH U JTUDJIEKTPUKU.
COopka 1 mpoBepKa padOThI STEKTPHUSCKOH IIETTH MTOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.
W3mepenue u peryiupoBaHue HAIIPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO Y€pe3 pe3UCTOpP, OT COMPOTUBIECHUS PE3UCTOPA
U HaIpsKEHUsS Ha pe3UCTope.
7.  OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBIICHHS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAIM [TONEPEYHOr0 CEYEHUs U MaTepuaia.
8. IlpoBepka mpaBuja CIOXEHHUS HANPSHKEHUH TMPU TOCIEAOBATEIHbHOM COEIMHEHUU JABYX
PE3UCTOPOB.
9. IlpoBepka mpaBuia JIsl CHIIbI TOKA IPU MapauIeIbHOM COEIMHEHUN PE3UCTOPOB.
10. Omnpenenenre pabOTHI JEKTPHUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
11. Onpenenenrie MOITHOCTH ANEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MIYILETO Yepe3 JaMIIOUKy, OT HAIIPSKEHUsI Ha HEll.
13. Omnpenenenue KIIJ narpeBaresns.
14. VccnenoBaHue MarHUTHOTO B3aUMOAEUCTBUS [TOCTOSIHHBIX MarHUTOB.
15. W3ydeHne MarHUTHOTO MOJISI TIOCTOSHHBIX MATHUTOB IPU UX OObETUHEHHUH U Pa3AelICHUH.
16. HccnenoBanue AeMCTBUS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJEHCTBHS KaTyIIKH C TOKOM M MarHura
OT CHJIBI TOKA U HAaIIPaBJIEHUS TOKa B KaTYLIKE.
18. M3ydeHue nelcTBUSI MAarHUTHOTO MOJIS HA IPOBOJAHUK C TOKOM.
19. KoHcTpyunpoBaHue U n3ydeHue paboThl JJIEKTPOIBUTATENS.
20. Hszmepenue KIIJ] anekTpoaBUraTeIbHON YCTaHOBKH.
21. OnbITEl MO HCCIENOBAHUIO SIBICHUS 3JEKTPOMAarHUTHON MHAYKIMU: HCCIEIO0BaHUE W3MEHEHUN

3HAUEHUS U HAIIPaBJIIEHUs NHIYKIMOHHOTO TOKA.
9 KJIACC

S o e

Pa3zpnen 8. Mexanuyeckue siBJICHUS.

Mexanudeckoe nBHkeHHEe. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTH
MEXaHWYECKOrO  JBM)KEHMS. PaBHOMepHOe  mnpsMonuHenHoe  JBrmkeHue. HepaBHOMepHoe
npsiMosIHetHoe BMkeHue. CpeiHssl © MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoinHelHOe nBmwkeHne. CBoOogHOe maneHue. OTBITHI
lanunes.

PaBHOMEpHOE nBIKEHUE 1O OKpy)HOCTH. [lepuos u gactora obpamenus. JInaeitHas 1 yriioBas
CKOpocCTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[IepBeiit 3akoH HprotoHa. Bropoii 3akon Herotona. Tpermit 3akoH Herorona. IIpmHnmn
CYNEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUs CKOJIBKEHUS, CHJIa TPEHHUS MOKOS,
JpYTUe BUJIbI TPEHUS.

Cuna TsSKeCTH U 3aKOH BCEMHUPHOI'O TATOTEHHUS. Y CKOpEHHE CBOOOIHOTrO majeHus. JIBuxeHue
mia"eT Bokpyr CousHua. IlepBas kocmudeckast ckopocTb. HeBeCOMOCTh U eperpys3KHu.

PaBHOBecue MarepuanbHOW TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc Tena. M3menenune wumnynbca. WMnynbc cuiibl. 3aKOH COXpPaHEHHS HWMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
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Mexannueckasi pabota 1 MOIIHOCTb. PaboTa cuil TSKECTH, YpyrocTu, TpeHusi. CBsi3b SHEPrUU
u pabotbl. [loTeHnnanbHas »HEpPrus Tena, MOMHSATOrO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHuumanbHas
SHeprus cxkarod npyxkuHbl. KuHerndeckas sHeprus. TeopemMa O KHHETMYECKOW HSHEPruu. 3aKOH
COXPAHEHUsI MEXaHUYECKOM HEPTUN.

Jemoncmpayuu.

1. HaOnroneHne MEXaHMYECKOIO ABM)KEHHUSI T€1a OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME NIyTEH U TPACKTOPUN JIBH>)KEHHS OJTHOTO U TOTO JK€ TeJIa OTHOCUTENIBHO Pa3HbIX Tell
oTcuéra.

3. M3mepeHne CKOPOCTH U YCKOPEHUS MPSAMOIMHENHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

5. HaOnrogenue qBuxeHHs Teja M0 OKPY>KHOCTH.

6. HaOnroneHue MexaHWYECKUX SBJICHUH, IPOUCXOAIINX B cucteMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO KaOMHeTa (DU3HKH.

7. 3aBHUCHMOCTbH YCKOPEHHS TeJia OT MAcChl TeJia U JICHUCTBYIOIIEH HA HETO CUIIBIL.

8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMOICHCTBUU TEJL.

9. H3meHeHue Beca Tena pU YCKOPEHHOM JIBH)KEHUU.

10. Ilepepaya nmmysnbca Ipy B3aUMOJEHCTBUM TEIL.

11. IlpeoOpa3zoBaHus 3HEPIUU MIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHME UMITyJIbCA IPU HEYTIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaHeHre UMITyJIbCa IPH a0COITIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMAJICHUH.

16. CoxpaHeHue MEXaHHMYECKOW SHEPTUH MPU JIBUKEHUHU Teja MOJl ACHCTBUEM MIPYKUHBI.

Jlabopamopuvie pabomsl u onsimol.

1. KonctpyupoBaHue TpakTa AJid pa3roHa U JadbHEHIIEr0o paBHOMEPHOIO JIBMXKEHUS IIapUKa UITH
TEJIEKKH.

2. OnpeneneHue cpeqHell CKOPOCTH CKOJIBKEHUs OpycKa WM ABM)KCHUS MIapUKa MO0 HAKIOHHOU
IJIOCKOCTH.

3. Onpenenenne yCKOpeHUs Tella P PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. UccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHM IIpU PAaBHOYCKOPEHHOM JBMKEHHM 0€3
HayaJlbHOW CKOPOCTH.

5. IlpoBepka TUNOTE3bl: €CIU IPU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOW CKOPOCTH IMYyTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. WccrnenoBanue 3aBUCMOCTH CHJIbI TPEHHS CKOJIBKEHUSI OT CUITbI HOPMaJIbHOTO JJaBJICHHUS.

7. Onpenenenue k03 duiiuenTa TpeHUs CKOIbXKEHHUS.

8. OmpeneneHne KECTKOCTU MPYKUHBI.

9. Onpenenenue pabOTHI CHIIBI TPEHUS TMPU PAaBHOMEPHOM JABMXKEHUU Tella MO TOPH30HTaIbHOU
MTOBEPXHOCTH.

10. Ompenenennie paboOThl CHJIBI YOPYroCTH MpH MOABEME TIpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11. N3yueHue 3aKoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuwxkeHne. OCHOBHBIE XapaKTEpUCTHKHM KoJjeOaHMii: MepHoj, dYacToTa,
aMIIuTy1a. MaremMaTrndeckuil U MpyXKUHHBIN MasTHUKH. [IpeBpalienne sHeprun npu KoyiedaTeIbHOM
JBUKEHUH.

3aryxatomue KkoJsiebaHus. BrIHyXaeHHBIC KojeOaHus. Pe3onanc. MexaHuuyeckwe BOJIHBI.
CpoiicTBa MexaHndeckux BoJIH. lIpononbHble M monepeyHsle BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. MHGpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.
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Hab6nronenue konebanuii e moa 1eHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BoIHYKIEHHBIX KOJIeOaHUH U pe30HaHCA.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

HabGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHUYECKUI pE30HAHC.

]Iaﬁopamopnbte padomwl u onvimol.

. Onpenenenne 4acTOTHI U MIEpro/Ia KoleOaHU MaTeMaTHIECKOTO0 MasTHUKA.
. Onpenenenue 4acToThl U Mepruoia KoieOaHui NpyKUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCHMOCTH Tepuoja KoJIeOaHWi IMOJBEHICHHOTO K HUTH Tpy3a OT JJIHHBI

HccnenoBanre 3aBUCIMOCTH TIEpr0/1a KOeOaHUH MPYKHHHOTO MasiTHHKA OT MacChl Tpy3a.

. IlpoBepka He3aBUCUMOCTH IIepuoJia KojaeOaHHii Irpy3a, MOJIBEIIEHHOr0 K HUTH, OT MacChl Ipy3a.
. OnbpITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOAA KOJeOaHUN NPYKMHHOIO MasiTHUKA OT

MacCChI I'py3a U JKECTKOCTHU [IPpY>KUHBI.

7.

N3mepenune yckopeHust CBOOOTHOTO MaICHUSI.
Pa3zpnen 10. DneKTpOMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.

[Ixana QJICKTPOMAaruuTHLIX BOJIH. Hcnonb3oBaHue QJICKTPOMArdMTHLIX BOJIH JJIA COTOBOM CBSI3H.

1.
2.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBrIe cBOMCTBaA CBETA.

Jlabopamopuvie pabomol u onvimol.

1.

I/I3yquI/Ie CBONCTB QJICKTPOMATrHUTHBIX BOJIH € ITIOMOIIIBIO MOOHUJILHOTO Teﬂe(bOHa.

Pa3znen 11. CBeToBbIE sIBJICHUS.

JlyueBas monenb cBera. Mcrounuku cBera. [IpsMonnHeliHOe pacnpocTpaHEHUE CBeTa. 3aTMEHUs
Comnna u JIynsl. Otpaxkenue cBeta. [1mockoe 3epkano. 3akoH OTpa)KEHHUs CBETA.

[Ipenomnienne cBeTa. 3akoH TMpenomyieHus cBera. [lonHoe BHYTpeHHEe OTpa)KEHHE CBeTa.
Hcnonb30BaHMe TOJTHOTO BHYTPEHHETO OTPAKCHHSI B ONTHYCCKUX CBETOBOAX.

JIunza. Xox mydeit B nuH3e. OnTuueckas cucrema ¢oToanmnapara, MUKpOCKONa U Tejeckomna. [ a3
KaK ONTHYeCcKas CHCTeMa. biIM30pyKOCTh U JalTbHO30PKOCTh.

Paznoxxenne Oenoro cera B crekTp. OmbeiTel HpeloToHa. CnoskeHUE CHEKTPalbHBIX IIBETOB.
Jucnepcus cera.

e S AR o

1.
2.

0.
11.
12.

Jemoncmpayuu.

[IpssMonMHEITHOE pacpOCTpaHEHNE CBETA.

OtpaxkeHue cpera.

[Tomyuenune n300pakeHHid B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.

ONOTHYECKUN CBETOBOJI.

Xon tyuelt B cobuparomiei JuHse.

Xox JIydeil B paccenBarolel JIMH3E.

[Tonyyenue n300paxKeHUit C MOMOIIBIO JIMH3.

[Tpuntun aeiictBus Goroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
Mogens rnasa.

PaznoxeHnue 6enoro ceera B CIEKTP.

[Tony4yenue 6en0ro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopuusie pabomot u onvimel.

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH yTI'Jia OTPaXCHUA CBCTOBOI'O Jiy4da OT yIJia IMaJCHHA.
W3ydeHne xapakTepUCTHK H300paXKEeHUS TIPeIMETa B IIIOCKOM 3epKaie.
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3. HccnenoBanue 3aBUCUMOCTH yTJila MPEJIOMIIEHUSI CBETOBOIO JIy4a OT yTJjla MaJeHUs Ha TPaHHULIe
«BO31yX—CTEKIJIO».

4. TlonyueHue n300pakCHHUM C MTOMOIIBIO COOMPAIOIIICH JTUH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSTHUS U ONITUYECKON CUITBI COOMPAFOIICH JTMH3BI.

6. OmnbIThI IO Pa3IOKEHUIO OEJIOTO CBETA B CHEKTP.

7.  ONBITHI IO BOCIPUSATHIO LIBETA NMPEIMETOB IIPU UX HAOIIOIEHUH Yepe3 [IBETOBbIC (PMIIbTPHI.

Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

OmnbiTel Pesepdopna u rmanerapHas mojnens aroma. Mogens atoma bopa. Hcmyckanuwe u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHelyaThie CIIEKTPBI.

PagnoaktuBHOCTH. Anb(da-, 6eTa- U ramma-uznyueHus. CTpoeHre aToMHoro siapa. HykinoHHas
MOJEeNIb aTOMHOTO sigpa. M3otonsl. PagunoaktuBHble npeBpamienus. [lepuoa monypacnaga aTOMHBIX
anep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsiIOBOIO M MacCOBOIO YHUCEN. DHEpPrusi CBS3HU
aToMHBIX saep. CBsa3p Macchl U 3Hepruu. Peakuuu cuHTe3a u aeneHus saep. VIcTouHMKM 3Hepruu
CouHiia 1 38E31.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4YE€HUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CreKTpbl U3JIy4€HHUS U TOTJIOMICHHUS.
CrexTpsl pa3IuyHbIX T'a30B.
CrnexTp BogOpo/Ia.
Habmroienue TpexkoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOLINX U3TyUEHUI.
Perucrpanus usinydeHus IpUPOAHBIX MUHEPAJIOB U MIPOJYKTOB.
ﬂaﬁopamopmﬂe padomul u onvimol.
1. HabnroneHue CIUIONIHBIX U JIMHEHUYAThIX CHEKTPOB U3JTyUeHHS.
2. MHccnenmoBaHue TpEKOB: M3MEPEHHME OHHEPrMM YacTHULbI [0 TOPMO3HOMY NyTH (10
¢dororpadusam).
3. MH3mepenwne paanoakTUBHOTO (POHA.

IToBTOpPHTEIBLHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpUTENBHO--0000IMAIOINI MOAYJIh TMpEAHA3HAYEH [IJIi CHCTEMATH3allud W 000O0IIeHMs
MPEIMETHOTO COJIEPKaHUS U ONbITA JIEATENbHOCTH, MPUOOPETEHHOIO MPU M3Y4YEHHWU BCEro Kypca
¢bu3MKM, a TaKkKe IS MOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY MO (U3UKe s
o0yyaroimuxcs, BBIOpaBIINX 3TOT yU4eOHBIH Mpeamer.

[Ipu u3yueHun NaHHOTO MOIYJS PEaTU3YIOTCS U CUCTEMaTHU3UPYIOTCS BUJIbI 1€ATEIbHOCTH, HA
OCHOBE KOTOPBIX O0€CHEUMBACTCS JIOCTHKEHHE NPEAMETHBIX M METalpeJMETHBIX IJIaHUPYEMBIX
pe3ynbTaToB 00yueHus, (GOpMHUpYyeTCsl eCTeCTBEHHOHay4Has TpPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOIOB UCCIIEZIOBAHUS SBICHUN MPUPOIBI U TEXHUKH, OBJIa/ICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE
SBJICHUS, TPUMEHSAS TOJy4YEHHbIE 3HAHUS, pellaTh 3aJayd, B TOM YHCIE KAayeCTBEHHbIE U
SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBEHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pasjena peain3yercs 3a CYET TOro, 4To
o0yyaromuecs BHIIOIHSIIOT 3aJJaHHsl, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE NOJyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH (PU3MUECKHE SBIICHUS B
OKpY2Karollel MPUPOIE U IOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAy4HbIE METOJbl HCCIEAOBaHUSA (PU3NYECKUX SIBICHUH, B TOM 4YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHHS TEOPETUYECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HauOOJee BaXKHBIX JOCTH)KEHUN COBPEMEHHBIX TEXHOJOTUH, HallpuMep,
IIPAKTUYECKOI'0 MCIOJb30BaHUS PA3JINYHBIX UCTOUHUKOB SHEPIMU Ha OCHOBE 3aKOHA IPEBpAIECHUS U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.

N
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30BAHUA

W3ydenue pu3nku Ha ypoBHE OCHOBHOTO 0OILIeT0 0Opa30BaHUs HANPABICHO HA JOCTHKCHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

B pesynbraTe u3yueHus GU3MKM HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs Y 00y4aromerocs
OyayT chopMupOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTATh B YACTH:

1) maTpMOTHYeCKOr0 BOCIUTAHMSA:

] mposiBIieHME HMHTEpeca K UCTOPHUM M COBPEMEHHOMY COCTOSHUIO POCCHMCKON (hu3nyeckoi
HaYKH;

(] IEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa:kJAaHCKOro U IyX0BHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

] TOTOBHOCTh K aKTMBHOMY Y4YacCTHUIO B OOCY)XJEHMM OOLIECTBEHHO 3HAYMMBIX U ITHUYECKHX
po0JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHHUEM TOCTHKECHUN (PU3UKH;

] oco3HaHMe BaXKHOCTU MOPAJIbHO--3TUYECKUX NIPUHLIUIIOB B J€SITEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:

[l BOCHpHATHE 3CTETUYECKUX KAuyecTB (PU3MYECKOM HayKH: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

[l oco3HaHHWE NEHHOCTH (PU3MUYECKOW HAYKM KaK MOIIHOTO HHCTPYMEHTA IIO3HAHHS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BayKHEHIIEH cOCTaBISIONIEH KYIbTYPBbI;

[} pa3BUTHE HAYYHOH JTFO003HATEITFHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON ACITEITBHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1ar0NoIyYHsi:

] oco3HaHWE IEHHOCTH 0E301acHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUpE,
BaXHOCTH MpaBWil 0€30MacHOro IOBEAECHUS Ha TPAHCHOPTE, Ha JOpOorax, C JJIEKTPHUUECKUM U
TEIUIOBBIM 00OPYZIOBaHUEM B JIOMAITHUX yCIIOBHSAX;

[ chopMUpPOBaHHOCTh HaBbIKAa peQIieKCUH, MPU3HAHWE CBOETO IpaBa Ha OMIMOKY M TAaKOro Ke
mpaBa y Apyroro 4eJIoBeKa,

6) TpynoBoro BocnuTaHus:

[] akTMBHOE ydyacTH€ B DPEUICHWW IMPAKTHUYECKUX 3a/1ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3alM, ropoja, Kpas) TEXHOJOTHUYECKOM M COLMAIbHOW HANpPaBICHHOCTH, TPEOYIOLIUX B TOM
yucie U PU3nUecKnx 3HaAaHUH;

[l mHTEpeC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOIA;

7) IKOJIOTrMY€eCKOr0 BOCIIMTAHMS:

(] opueHTanysi Ha TpUMEHEHHEe (U3WYECKUX 3HAHUK JUIs pelleHus 3agad B o0JacTu
OKpY’Kalomied Cpenbl, TUIAHUPOBAHHUS TIOCTYITKOB W OIEHKH WX BO3MOXHBIX TOCIEICTBHHA ISt
OKpY’Kalollen Cpepl;

[ oco3HaHue TII00ATBHOTO XapaKTepa SKOJIOTHISCKUX MPOOIeM U Iy Tel UX PelIeHHUS;

8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHON M NPUPOIHON cpelbl:

] mOTpeOHOCTh BO B3aMMOJICHCTBHH TIPH BBITIOJTHEHUH WCCIIECAOBAHUA U MPOEKTOB (hU3NIECKOM
HaMpPaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHX;

(] mOBBIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO 1A TeITbHOCTH;

] moTpebHOCTh B (POPMUPOBAHMH HOBBIX 3HAHHI, B TOM yHciie (OPMYIHPOBATH UIEH, TOHATHS,
TUIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

] ocoznanue AeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;

[} naHupoOBaHKUE CBOETO Pa3BUTHUS B IPUOOPETCHUH HOBBIX (PM3NYECKUX 3HAHUM;

[] cTpemiieHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

[J OLEeHKa CBOUX JEHCTBUM C YYETOM BIMSHHMS Ha OKPYXKAKOIIYIO CpELy, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUM.
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METAINIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbraTe 0CBOCHHS MTPOrpaMMEI IO (pU3UKe HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyuarorierocst  OyayT  cOpPMHUPOBAHBI ~ MeTaNpeAMeTHbIe  Pe3yJbTaTbl,  BKIIOYAOIINE
IMO3HAaBATCJIIbHBIC YHHUBCPCAJIbHBIC y‘-Ie6HBI€ I[eﬁCTBPISI, KOMMYHHKAaTHUBHBIC YHUBCPCAJIBHBIC y‘-IeGHBIe
JICUCTBHS, PETYJISTUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
ba3oBble Jioruueckue JeicTBUSA:

. BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBJICHUN);

. yCTaHaBJIMBaTh CYLIECTBEHHBIH IPHU3HAK KIaCCU(PUKALMK, OCHOBAaHHUs s 0OOOIIEeHUs u
CpaBHEHUS,

. BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHsI B paccMaTpuBaeMbIX (akTax, IaHHBIX |
HaOJIOACHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBIICHUSM;

. BBISIBJIATh IPUYMHHO--CJIC/ICTBEHHBIE CBSI3U NIPU U3YYEHUH (PU3MUECKUX SIBICHUH U MIPOLECCOB,

JienaTh BBIBOJBI C MCIOJB30BAaHUEM JCIYKTUBHBIX M WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBUTATh
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

. CaMOCTOSITENIbHO BBIOMPATh CIOCOO pemleHus y4eOHOUl Qu3nyeckoil 3amayu (CpaBHEHHE
HECKOJIbKUX BapHAHTOB peIIeHHs, BbIOOp Hambosiee IMOAXOIIIMIEr0 C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarebckue 1eHCTBUSA:

o MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BAaTEIbCKIII MHCTPYMEHT IO3HAHMUS,

J IPOBOAMTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIbBIT, HECJIOXKHBIM (pU3nuecKuii
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SIBICHUS;

o OLICHUBaThb Ha MPUMEHUMOCTb M JOCTOBEPHOCTb MH(OpMAIMIO, TOJyYEHHYIO B XOJe
UCCIIEIOBaHMS WM DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO (hOpMyIUpOBaTh OOOOIIEHHS M BBIBOJBI MO pe3yjbTaTaM IPOBEAEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEOBAHNUS;

. IPOrHO3UPOBATh BO3MOYKHOE JalbHEWIEe pa3BUTHE (PU3MUECKUX IIPOLECCOB, a TaKXKe

BBIJIBUT'aTh MPENOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

J IMPUMEHSITh Pa3InYHbIE METO/bl, HHCTPYMEHTHI U 3aIIPOCHI MU MOUCKE U 0TOOpe MHpOopMauu
WIN JAHHBIX ¢ yYETOM MpEATIORKEHHON yueOHol pusnueckoii 3a1auu;

. aHaAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALIMIO PA3INYHBIX BUIOB U
dhopm mpecTaBIeHus,

. CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMalbHYIO (OpMy TMpeAcTaBieHuss HHPOpMAUU U
WUTIOCTPUPOBATh pellacMble 33/a4ll HECIOKHBIMM CXeMaMH, JuarpaMMaMu, MHON rpadukoit u ux
KOMOHWHALUSIMHU.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIE y4eOHbIC JeHCTBUSA:

J B XoJe OOCYyX/JeHHusi y4eOHOro MaTepuala, pe3yslbTaToB JIAOOPATOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOM TEMbI U BbICKa3bIBAaTh UJEH, HAICJICHHbIC HAa PEIIeHUE
3a/1a4d ¥ ToiepKaHue OJ1aroKenaTeIbHOCTH OOIICHHS;

. COTIOCTABJISITh CBOU CYXKJEHHS C CYXXICHUSMHU JPYrHX YYaCTHHKOB JAMAaora, oOHapy>XUBaTh
pasinyue U CXOACTBO IO3ULUH;

J BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

J nyOIWYHO TPEACTABIATh Pe3yJbTaThl BBHIIOIHEHHOTO (DPU3MYECKOTO OMbITa (IKCHEPUMEHTA,

HCCTIE0BaHMS, TIPOSKTA);
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. NOHUMAaTh W UCIOJb30BaTh NPEHUMYIIECTBA KOMAHAHOM W WHAMBUAYAIBHOW pabOTHI IpH
pelIeHIH KOHKPETHON (PU3NYECKO POOIIeMbL;

J NPUHUMATD IeJT1 COBMECTHOM JESATEIbHOCTH, OPTaHU30BHIBATh JACHCTBUS MO €€ JOCTHKCHHIO:
pacrpenenarb posid, 00CyXkJaTh MPOLECCHl M Pe3yJbTaTbl COBMECTHOW paboThl, 0000I1aTh MHEHUS
HECKOJBKHUX JIIOJCH;

L4 BBITIOJIHATE CBOIO 4acCThb pa6OTLI, A0CTHUrasd KauCCTBCHHOI'O pPE3yJjibTaTa IO CBOCMY
HaIpaBJICHHUIO 1 KOOPAUHUPYS CBOU HefICTBHH C ApYTMMH YWiICHaAMHU KOMaHbI;
L4 OLICHUBAaTh Ka4dy€CTBO CBOCIO BKJIaga B O6IHPII>'I IMPOAYKT IIO KPUTCPUAM, CAMOCTOATCIBHO

c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHuBEpPCAaJIbHLIC y‘leﬁHLIe JeHCTBUA

Camoopranuszaums:

J BBISBJIATE NPOOJIEMBI B JKM3HEHHBIX W Y4YEOHBIX CHUTyalusX, TPEOYIOIMX ISl DPEIICHHS
(bU3NIECKUX 3HAHUH;

o OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATHS pelIeHUl (MHIUBHUIyaJbHOE, TPUHSATHE
peLIeHus B IPyIINe, IPUHATHE PELICHUH IPYIIION);

J CaMOCTOATENIFHO ~COCTaBJIATh AJITOPUTM pemieHus (PU3MYEeCKOW 3a7aud  WIM  IUIaHa

HCCIIEIOBAaHMsI ¢ YY4ETOM HMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHUI;

° JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

° JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAllMH U MPEeUIaraTh IiaH €€ U3MEHEHNUS,

° OOBSCHATh TPUYHMHBI JIOCTIKEHUS (HEJOCTHKEHHS) pe3ylbTaTOB NeATENbHOCTH, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OTIBITY;

° BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBIOJHEHHUS (PU3UUECKOTO

UCCIIEIOBAaHMsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIMXCS CHUTYaIHi,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBHSIM;

o CTaBUTh c€Osl HA MECTO JIPYroro yejoBeKa B XOJ€ CHopa MM AUCKYCCUU Ha HAay4yHYIO TEMY,
ITIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

. IpU3HABaTh CBOE MPABO Ha OLIMOKY MpHU pelieHnr GU3NUECKUX 3a]a4 UM B YTBEPKICHUSIX HA

Hay4HBIE TEMBI U TAKOE JK€ IIPABO APYroro.
IHNPEAMETHBIE PE3YJbBTATDBI

K xonmy oOydeHus B 7 KJjiacce TMpEIMETHBIE pPe3yJabTaThl Ha 0a30BOM ypOBHE HOJKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHHI:
L HUCIIOJIB30BATh ITOHATHA: q)HSI/I‘IeCKI/Ie N XUMHWYCCKHUEC ABJICHUA, Ha6m011eH1/1e, OKCIICPUMCHT,
MOJieTIb, THIIOTE3a, EAMHHIBI (PU3MYECKHX BEIUYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS
BemectBa  (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [BIDKCHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSAMOIUHEHHOE), TPAeKTOPHsl, paBHOACHCTBYIoMmas cuia, nedopmanus (ympyras,
MJIACTUYECKAs ), HEBECOMOCTh, COOOIIIAIOIINECS COCY/IBI,
o paznmnyarh siBiieHUs (auddys3us, TEIIoBOe BIKEHHE YACTHI[ BEIIECTBA, pPaBHOMEPHOE
ABUIKCHUC, HCPABHOMCPHOC JABUIKCHUC, WHCPLUA, B3aI/IMOILCI\/JICTBI/Ie TCJI, paBHOBCCUC TBép,Z[I:IX TEI C
3aKpEeIUIEHHON OChIO BpallleHHs, TNepefada JaBJICHHUS TBEPABIMU TEJAMH, XHIKOCTSIMH W Ta3aMH,
aTMoc(epHOE NaBJICHUE, IUIaBaHUE TeJl, MPEBpAICHUs] MEXaHHMYECKOW PHEPruu) MO OMHCAHUIO HUX
XapaKTePHBIX CBOIMCTB U HA OCHOBE OMBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;
. pacrio3HaBaTh MPOSBICHUE W3YYECHHBIX (PU3MUECKUX SBICHHNA B OKPYXAIOIIEM MHPE, B TOM
yrcie (U3NYecKue SBJICHUS B MIPUPOJIE: MIPUMEPHI IBMKEHUS C PAa3IMUYHBIMU CKOPOCTSIMU B JKUBOM U
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HEXHUBOI IpUpOJE, NEHCTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE, BIMSHUE aTMOC(EPHOTO JaBJICHUS
Ha XKMBOW OpraHM3M, IUIaBaHUE PBIO, PbIUArd B TEJIE YEIOBEKA, IPU 3TOM MEPEBOJUTH MPAKTUIECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) GU3UUECKUX SBICHUM;

o ONKCBHIBATh WU3yUEHHbIE CBOICTBAa Tel M (U3UYECKUE SBJICHUS, HCHOJIB3Yys (u3nueckue
BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHJIA
YIOPYTOCTH, CUja TSKECTH, BEC Tea, CUJla TPEHHUs, AaBiieHue (TBEPAOro Teja, JKUAKOCTH, rasza),
BBITAJIKUBAIOIIAs CUJIa, MEXaHU4ecKass paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3 (UIHEHT
IIOJIE3HOTO JEMCTBUSI MEXAaHU3MOB, KHMHETHYECKas W IOTEHLMaJbHAas 3HEPIus), NpU ONMCAHUU
IIPAaBUIIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJB3YEMbIX BEIMYMH, UX O0O3HAUCHMS U €IUHUIIbI
(Gu3MYeCKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME MAHHYIO (HU3MUECKYIO BEIHUYUHY C
JAPYTUMH BEJIMUYMHAMM, CTPOUTH TPa(pUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

. XapaKTepu3oBaTh CBOICTBa Tell, (U3MYECKHUE SBICHUS M IPOLECCHI, HCIOJb3Yys IpaBUiia
CIIOKEHMsI cui (BIOJb OAHOW mpsMoi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl pblyara (0Ji0Ka), «30JI0TO€ IMPABUIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHU4YeCKOH
SHEpIuH, MPH ATOM J[AaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAXKCHHUE;

o OOBSCHATh (PU3MUECKHUE SIBIECHUS, MPOLIECCHl U CBOICTBA Ted, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MNPUYMHHO--CIICJCTBEHHBIE CBS3H,
CTPOUTH O0BACHEHHE U3 1—2 JOrMYecKUX IIAroB ¢ onopoi Ha 1—2 M3yuyeHHBIX CBOMCTBA (U3NYECKUX
SIBIICHU, (PU3UUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

J pemaTs pacyéTHble 3aa4d B 1—2 NEHCTBHS, MCIIONB3YS 3aKOHBI M (DOPMYJIIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJaud 3allUChIBaTh KpaTKoe YCIIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIMYMHBI B (DOPMYJBI M MPOBOAMTH PAcd€Thl, HAXOJIUTH CIpPaBOYHBIE
JlaHHbIe, HEOOXOMMBbIE JJIsl pEeIleHHs 3a]ad, OLlEHUBATh PEATUCTUYHOCTh MOJYYEHHOH (u3ndeckoi
BEJIMYUHBI;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (PU3UYECKHX METOAOB, B
ONMCaHUM MCCIIEOBAHUS BBIACIATh NPOBEpPsAEMOE MpPENNojoXkKeHue (TMIoTesy), pa3iudaTh |
MHTEPIPETUPOBATH NOJYYEHHBIH pe3ysbTaT, HAaXOAUTh OIMIMOKH B XOJ€E OIBITA, JeJIaTh BHIBOJIBI IO €TI0
pe3yJibTaram;

o IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEIN:
(dbopMynupoBaTh IMpPOBEPSIEMbIE TMPEANONOKEHUs, COOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3alUCHIBATH XO/1 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

J BBIMOJIHATh TIPSMBIE H3MEPEHUs] PACCTOSHUS, BPEMEHM, Macchl Tena, 00b&Ma, CUIIBI U
TEMIIEpaTypbl C HUCIHOJB30BAaHHMEM AaHAJIOTOBBIX U LU(POBBIX HPUOOPOB, 3aMUCHIBATH IOKA3AHMS
puOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH;

. IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKOM BETMYMHBI OT JPyroil c
UCMOJIb30BAHUEM TNPSMBIX H3MEPEHUH (3aBUCHMMOCTH IyTH PAaBHOMEPHO MABIJKYLIETOocs Tejaa OT
BPEMEHHM JBW)KCHMSI Tella, CHUJIbl TpPEHUS CKOJBXKEHHMs OT Beca Tela, KadecTBa 0oOpabOTKu
MIOBEPXHOCTEH TEJI W HE3aBUCHUMOCTH CHJIBl TPEHMsI OT IUIOIIAJM CONPUKOCHOBEHHS TEJ, CHIIbI
YOPYTOCTH OT YJUIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Teja U
OT IUIOTHOCTH MHJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS TeJ, YCIOBHM paBHOBecHsl pblyara u OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4eOHOTrO HCCIEIOBaHMs, COOMpPATh YCTAHOBKY M BBIMOJHATH W3MEPEHUs, CIEAys
MIPEUI0KEHHOMY IIJ1aHy, GUKCHPOBAThH PE3yJIbTAaThl MOyUYeHHON 3aBUCUMOCTH (PM3NYECKUX BETUYMH B
BUJIE NTPEUIOKEHHBIX TaOJIUI] ¥ TpaQUKOB, JAeTIaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

J IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYUH (IUNIOTHOCTh BELIECTBA YKUAKOCTH U
TBEPAOrO TEJa, CHJIa TPEHHS CKOJIBKEHHUA, JABJICHUE BO3/yXa, BHITAIIKMBAIONIAs CHJIA, JEHCTBYIOIIAS
Ha TIOTPYKEHHOE B JKHMIKOCTb TeNO, KOI()(UIMEHT MOJE3HOTO NEHCTBUS MPOCTHIX MEXaHU3MOB),
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cliefysl NpeyIO)KEHHOM MHCTPYKLUU: NPU BBIIOJHEHUH HU3MEPEHUIl coOMpaTh HKCIEPUMEHTAIbHYIO
YCTAHOBKY U BBIYMCIISITh 3HAYCHNE HCKOMOW BEITMYHMHBI;
J coOJTIOIaTh MpaBHiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
J yKa3blBaTh NPUHLUIBI JECHCTBHUS NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JTMHAMOMETp, COOOINAIONIMECS COCYAbI, OapoMeTp, pblYar, MOABMKHBIA M HEMOJBMKHBIA OJIOK,
HaKJIOHHAs IIIOCKOCTb;
J XapaKTepu30BaTh MPUHIMIBI ACHCTBUS H3YyUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOH Ha WX ONUcaHHsA (B TOM YHCIE: MOMIIMIHHUKH, YCTPOHCTBO BOJOMPOBOJIA, THIPABIUYECKUIN
IIPeCC, MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMEeTp), MCIOJIb3ys 3HaHHUS O CBOMCTBAX
(bu3NYEeCKUX SBICHUH U HEOOXOJUMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
J NPUBOAUTH MPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTUUIECKOTO HCIIOIb30BaHUS
(¢u3nYecKUx 3HAHUI B MOBCEJIHEBHOM JXKU3HHU i oOecrieueHus: Oe30MacHOCTH IpU OOpallleHHH C
npubopaMH ¥ TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3JI0pPOBbS M COONIOJACHHUS HOPM
HKOJIOTUYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpene;
J OCYILECTBIIATh OTOOP MCTOYHMKOB MHGpopMauuu B MHTepHETEe B COOTBETCTBUM C 33aJaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIONIMXCS 3HAHUN M MyTEM CPaBHEHHS PA3IMYHBIX MCTOYHHUKOB
BBIJICJIATh HH(POPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
J UCMOJIb30BaTh MpPU BBINOJIHEHUH Y4YEOHBIX 3aJaHUN HAy4yHO--TIONMYJLIPHYIO JIUTEpaTypy
(U3NIECKOTO CO/epIKaHUs, CIIPABOYHBIE MaTepHallbl, pecypchl ceth VHTepHeT, BiIageTb mpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OTHONM 3HAKOBOW CHCTEMBI B IPYTYIO;
J Co3/1aBaThb COOCTBEHHbIE KpaTKHE IHCbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 23
UCTOYHHUKOB HMH(QOpPMaLUU (PU3MUECKOrO COJACpXKaHHsA, B TOM YHUCIE MyOJUYHO JesaTh KpaTKue
COOOMICHHUs 0 pe3yIbTaTax MPOEKTOB MM YYSOHBIX MCCIIEAOBAHU, TPH TOM TPAMOTHO HCIIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, COTPOBOXKIATh BBICTYINICHHE IPE3eHTAlUEH;
J IIPY BBIMOJIHEHUH Y4eOHBIX MPOEKTOB M MCCIEIOBAHUIN PacHpeesiTh 0053aHHOCTH B TPYIIIIE B
COOTBETCTBUH C TIOCTABJICHHBIMHU 3aJla4aMU, CJICAWThH 32 BBIOJHEHHEM IIJIaHa JICHCTBHMA, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIQJA B JEATEIbHOCTh TPYIIBl, BBICTPAUBATh KOMMYHUKAaTHBHOE
B3aMMOJICHCTBHE, YIUTHIBasi MHEHHE OKPY KAIOIIHX.

K koniy oOyueHus B 8 Kiacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHHI:
J UCTIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TETIOBOE JIBUKEHHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMS BEIECTBAa, KPHUCTANIMYECKUE M aMOp(Hble Tesa, HACBIIIEHHBIH U
HEHACHIIIEHHBIH Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPECHHSISI SJHEPTHsl, TETUIOBON JIBUTATEINb,
AJIEMEHTAPHBIN  AJNEKTPUUECKUI 3apsj, DSJICKTPUYECKOe IoJie, MPOBOJHUKH U  JIUAJIEKTPUKH,
ITOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;
J pa3ianyaTh SBJIEHUS (TEIUIOBOE PAaCIIMpPEHUE U CxKaTHe, TeryIonepeaaya, TerIoBoe paBHOBECHE,
CMayMBaHMEe, KalWUISPHbIE SBJICHUS, HCIApEHHUE, KOHJEHCAlMs, IUIaBJICHHe, KPUCTAJUIN3ALUsI
(oTBepneBaHME), KUIEHHE, TeIulonepenadya  (TEIJIONPOBOJHOCTb, KOHBEKLHS, HU3Iy4YEHHE),
AJIEKTPHU3alMs TeJl, B3aUMOCHCTBUE 3apsi/IOB, AEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBHE MAarHUTOB, JIEHCTBHE MarHUTHOTO ITOJISI Ha MTPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs
MHYKIUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTAHHOE
(bu3nuecKoe SIBICHUE;
o pacrio3HaBaTh IMPOSBICHUE W3YYECHHBIX (PH3MUECKUX SBICHHHA B OKPYXAIOIIEM MHPE, B TOM
yucae (u3nuecKue SBICHUS B MPHPOJE: MOBEPXHOCTHOE HATXKEHHE W KaNWULIPHBIC SBICHUS B
IpUpOJE, KpUCTaIbl B mpupozae, usnydeHue ConHLa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3BIL,
o0Opa3oBaHMe POCHI, TyMaHa, WHEs, CHEra, JJIEKTPHUECKUE SIBICHUS B aTMocdepe, IEKTPUYECTBO
KMBBIX OPraHU3MOB, MarHUTHOE T10J1€ 3eMJIU, Apeid MoI0CcoB, poJib MAarHUTHOTO HOJIS 7S )KU3HU Ha
3emiie, MOJIIPHOE CHUSHHE, NMPH 3TOM INEPEBOAUTH MPAKTUYECKYIO 3aqauy B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3UUECKUX SBICHHIA;
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J ONKCBHIBATh M3yUEHHBIE CBOMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3Yys (usnueckue
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEpPrusi, KOJMYECTBO TEILIOTHI, YJEJbHAs TEIIOEMKOCTh
BEIIECTBA, y/AeIbHAs TEIUIOTA IUIABIEHMA, YJelIbHas TeIUloTa MapooOpa30BaHUs, yJAelbHas TEIIoTa
CrOpaHusi TOIUIMBA, KOX(PQHUIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAs
BJIQ)KHOCTb BO3/1yXa, DJIEKTPUYECKUN 3apsifl, CUJIA TOKA, dJIEKTPUUECKOE HAIIPSDKEHUE, COIIPOTHBIICHHE
IIPOBOJHUKA, Y/AEIbHOE COIPOTUBICHUE BELIECTBA, PaOOTa U MOIIHOCTh 3JIEKTPHUUECKOrO TOKA), IpU
ONMCaHUM TPABWIBHO TPAKTOBATh (DPU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIUYMH, O0O3HAueHUs M
eIMHUIIB (PU3NYECKUX BEJIWYHH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIMYUHY
C IpyT'MMH BEJIMYMHAMU, CTPOUTDH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYMH;

J XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHUS U IPOLECCHl, UCIOJIb3Ysl OCHOBHBIE
IIOJIOKEHUSL MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA, IPUHLUI CyNEPHO3ULUU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsja, 3akoH OMa Jjs ydacTKa LEeMH, 3aKOH
JUxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3alUChIBAaTh €70 MATEMaTUYECKOE BBIPAKECHHUE;

o OO0BSICHATh (PU3MYECKHE MPOLECChl U CBOICTBA TeN, B TOM 4YHCJIE€ U B KOHTEKCTE CUTYalHil
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHUE U3 1—2 JIOTMUeCKUX IIaroB ¢ ONnopoil Ha 1—2 u3yueHHbIX CBOICTBA (pU3MUECKUX SABICHUH,
(bU3NIECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTs pacyéTHbIe 3a7a4d B 2—3 IEHCTBHS, MCIIONB3YS 3aKOHBI M (DOPMYJIIbI, CBS3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4M 3alMChIBaTh KPAaTKOE yCIOBUE, BBIBIATH
HE/IOCTAaTOK JAaHHBIX IS PEIICHHs 33a/Ja4H, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE s €&
peleHusl, MPOBOAUTh Pacu€Thl M CpPAaBHUBATh IIOJIyYEHHOE 3HAaueHUE (U3NUYECKOH BEITUYMHBI C
W3BECTHBIMU JIaHHBIMH;

o pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MpPH IMOMOLIM (U3NYECKUX METOJIOB,
UCIIOJIb3Ysl ONHCAaHUE MCCIENOBAaHUSA, BBIIEIATh IPOBEPAEMOE  IPEAINIOIOKEHUE, OLICHUBATH
MIPaBUIILHOCTB NOPSAJIKA MIPOBEACHUS NCCIEA0BAHMS, 1€JIaTh BBIBOIBL;

J IIPOBOAMTH ONBITHI MO HAOMIOJEHUIO (PU3MUECKUX SBICHUM WU (U3NYECKUX CBOMCTB Tell
(KanWJUIApHBIE SIBJIEHUS, 3aBUCHMOCTB JABJICHMS BO3JyXa OT e€ro o0bEMa, TeMIlepaTypbl, CKOPOCTH
mpolecca OCThIBAHHWS W HarpeBaHWsl INpPU M3JIYyYEHHWH OT I[BeTa H3JIydarouled (MOTJIomaroneil)
MIOBEPXHOCTU, CKOPOCTh UCIIAPEHMs BOJABI OT TEMIIEPATYyphl KUIKOCTH U IUIOLIAAN €€ MOBEPXHOCTH,
JJEKTPU3ALMS TEl W B3aUMOJCHCTBHE DJIEKTPUYECKUX 3apsA/IOB, B3aWMOJECHCTBHE IIOCTOSHHBIX
MarHuToB, BU3yaJIM3all¥isi MArHUTHBIX MOJIEW MTOCTOSIHHBIX MarHUTOB, IEHCTBUSI MarHUTHOTO IOJISI HA
MIPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKA):
dopMynHpoBaTh IpOBEpsSEMbIe NPEANONIOKEHUs, CcOOMpaTh YCTAaHOBKY U3 NPEJIOKEHHOTO
000py/10BaHus, OMUCKHIBATH XOJ1 ONbITA U (POPMYITHPOBATH BHIBOIBL;

. BBIMOJHATh MPSMbIE M3MEpPEHUs TeMIepaTypbl, OTHOCUTEIILHON BIIAKHOCTU BO31yXa, CHIIBI
TOKa, HANpPSDKEHUS C MCHOJb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON MOTPEUTHOCTH;

. MPOBOANTH HCCIEAOBAaHUWE 3aBUCHUMOCTH OJHOM (DU3MUECKOM BEIUYMHBI OT JIPYrol c
UCIOJIb30BAaHUEM MPSIMBIX HM3MEpPEHUN (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOAHHMKA OT €ro JJIUHBIL,
IUIOUIAIA NONEPEYHOr0 CEYEHMsI M YAEIBHOTO CONPOTUBIIEHHUS BELIECTBA MPOBOJHUKA, CUJIBI TOKa,
HIYyIIETO 4Yepe3 MPOBOJHUK, OT HANpPSDKEHHS Ha MPOBOJHMKE, MCCIIEOBAHUE IOCIIEIOBATEIBHOTO U
NapajyieIbHOTO COEIMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh MCCIEIOBaHUE, COOMPATh YCTAaHOBKY M
BBINOJIHATE HM3MEPEHHs, CIEeAysl MPEeNIoKEHHOMY IUIaHy, (PUKCHpPOBATH pe3yNbTaThl IOJyYEHHON
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIIEA0BaHMS;

L IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMUYMH (yJelIbHas TEIUNIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOAHUKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA): IUNIAHUPOBATh M3MEPEHUS,
coOMpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIeIysl MpPeIOKEHHOW HWHCTPYKLIHH, U BBIYUCIATH
3HAYEHUE BEIINYMHBL;
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J co0JII01aTh MpaBHiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;
J XapaKTepu30BaTh HPUHIMIBI ACHCTBUS H3YyUEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpOH Ha MX ONHMCaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHs JAOMOB, TUTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETpP, CYETUMK HIIEKTPUUYECKOW SHEPrHM, 3JIEKTPOOCBETUTENbHBIE MHPUOOPHI,
HarpeBaTelbHbIE AIIEKTPONPUOOPH (IIPUMEPHI), IMEKTPUUECKUE MPEIOXPAHUTEIH, JIEKTPOMArHHT,
JIEKTPOJBUraTeNlb MOCTOSHHOIO TOKA), UCHOJb3Yysl 3HAHHUA O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE00X0UMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
J pacro3HaBaTh IPOCTbIE TEXHHYECKUE YCTPOWCTBA W M3MEPHUTEIbHBIC MPHOOPHI MO CXeMaM U
CXEMaTUYHbIM PUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUIPOMETp, ABHUraTelb
BHYTPEHHETO CrOPaHHUs, 3JIEKTPOCKON, pPEOCTaT), COCTABIATH CXEMBbI JJIEKTPUYECKHX LEnel ¢
II0CJIeIOBATEIbHBIM U MApaUICIbHBIM COEJIMHEHUEM 3JIEMEHTOB, pa3ivyasi yCJIOBHblE 0003HAuEHUs
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;
J NPUBOUTH MPUMEPHI (HAXOIUTh MHPOPMAIIUIO O MPUMEPAX) MPAKTHIECKOTO HCIIOIb30BAHMS
(¢u3nYecKUX 3HAHUI B MOBCEIHEBHOM JXKU3HHU i oOecreueHus: OEe30MacHOCTH IpU OOpallleHHH C
npubopaMH M TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHS 3/I0pPOBbSI M COONIOJACHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKpYXKarolleil cpene;
J OCYILECTBIIATh TMOUCK HHpOpMaLuu (U3UYECKOro cojaepkaHust B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHWKA M MyTEM CpaBHEHHs JONOJHHUTEIBHBIX MCTOYHHKOB BBIACISATH WH(POPMAIHUIO,
KOTOpas ABJSETCS NPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHON;
J UCMOJIb30BaTh MpPU BBHINOJIHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO--TNOMYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO CO/epIKaHUs, CIIPABOYHBIE MaTepHallbl, pecypchl ceth VHTepHeT, BiIageTh MmpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
o CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHHs, 000011as HH(OpMAIIHIO
U3 HECKOJbKUX HCTOYHHMKOB (PU3NYECKOTO COAEP)KaHUS, B TOM 4YHUCIE IyOJUYHO TIPEICTaBIATh
pe3yabTaThl NPOEKTHOM MM HCCIEeI0BATENbCKON NEATENbHOCTH, IPU 3TOM IPaMOTHO HCIHOJIb30BaTh
M3yYEHHBIN MOHATHWHBIN ammapar Kypca (pU3UKH, COTPOBOKIATh BBICTYIUICHHE TPE3CHTAIHEH;
J NIPY BBITTOJTHEHUN YYE€OHBIX TPOCKTOB M MCCIEIOBAHUN (PH3MUECKUX IPOILIECCOB PACTIPEACTIATh
0053aHHOCTH B TPYTIIE B COOTBETCTBUH C MTOCTABICHHBIMH 33Ja4aMH, CIICAUTH 32 BHITOJHEHHEM TUIaHA
JeUCTBUI U KOPPEKTHPOBATH €T0, a€KBAaTHO OLIECHUBATh COOCTBEHHBIN BKJIAJl B 1€ATEIbHOCTD TPYIIIHL,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K koHiy oOyueHus B 9 Kiacce INpeiMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y O0YUAIOIIMXCSI YMEHHI:
o UCTIONB30BaTh  TIOHSATHS:  CHUCTeMa  OTCYéra, MaTepualbHas  TOYKa, TPaeKTOpHS,
OTHOCUTEJIBHOCTh MEXaHHUYECKOTo JBIDKEHUs, Jedopmanus (ynpyras, IJacTudeckas), TpEHHE,
[IEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE
TEJI0, LIEHTP TSKECTH TBEPJOrO Tesla, PaBHOBECHE, MEXAaHMYECKHE KOJICOaHUs W BOJIHBI, 3BYK,
WHOPa3BYK W YIBTPa3BYK, DJEKTPOMATHUTHBIC BOJHBI, IIKaNa D3JEKTPOMATHUTHBIX BOJH, CBET,
OIU30PYKOCTh U JIaTbHO30PKOCTb, CIEKTPHI MCIYCKAaHUS M TOTJIOLIeHMA, aibda-, OeTa- U ramma-
W3ITYYCHHUSI, H30TOIIbI, siZIepHasi SHEPreTHKa;
o pa3nuyarh sIBIEHUS (PaBHOMEPHOE W HEPaBHOMEpPHOE TMPSMOJMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOEe NBMKEHUE, CBOOOIHOE Ma/IeHUe Tell, paBHOMEPHOE JIBUKEHHUE 110
OKPYKHOCTH, B3aHMOJICHCTBHE TEJ, PEaKTUBHOE JBIDKEHHE, KOJIeOATEIbHOE IBIKEHUE (3aTyXarolne
U BBIHY)XJCHHbIE KOJieOaHMs), PE30HAHC, BOJIHOBOE JBMXKEHHE, OTPaK€HHE 3BYyKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpPaK€HHE W IIPEJIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaXXEHHE CBETa,
pasinokeHue OeJoro CBeTa B CIEKTP M CJIOXKEHHE CHEKTPaIbHBIX I[BETOB, AMCIEPCUS CBETA,
€CTECTBEHHAsl paJIlOAKTUBHOCTh, BOZHUKHOBEHHUE JINHEIUATOr0 CIEKTPa U3Iy4€HHUs) 10 ONUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBIICHUE;
J pacrio3HaBaTh IMPOSBICHUE M3YyYCHHBIX (DU3UYECKHX SBICHUH B OKpY’KalolieM MHpe (B TOM
qucie pU3NUecKue sIBICHUS B IPUPOAE: MPUIIMBBI U OTJIMBBI, IBUKEHUE Tu1aHeT COTHEYHON CHCTEMBI,
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PEaKTUBHOE [JBM)KEHUE JKUBBIX OPraHU3MOB, BOCIHPUSATHE 3BYKOB J>KUBOTHBIMH, 3EMIIETPSACEHHE,
celicMUYeCKHe BOJIHBI, I[yHaMH, X0, I[BE€Ta TE€J], ONTUYECKHE SBJICHHS B MPUPOJAE, OMOIOTHYECKOE
JIEeUCTBUE  BUAMMOrO, yJIbTPa(UOJETOBOrO M  PEHTITCHOBCKOTO  M3JIyYEHHH, eCTeCTBEHHBIN
panMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, PaJNOAKTHBHOE H3IYYCHHUE MPHUPOTHBIX MHHEPAJIOB,
JefcTBUE PAJUOAKTUBHBIX U3IyYEHUH HA OPraHU3M 4elloBeKa), IPU 3TOM IEPEeBOIUTh NPAKTUYECKYIO
3ajady B yueOHYI0, BEIICTISTH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

J ONKCBHIBATh M3yUCHHBIC CBOIMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3Yys (usnueckue
BEIMYMHBI (CpelHsAss M MIHOBEHHAs CKOPOCTb Tela MPH HEPABHOMEPHOM JIBM)KEHUH, YCKOpPEHHE,
nepeMelleHue, MyTh, YIJoBas CKOpPOCThb, CHJIa TPEHMs, CHJIa YIOPYTOCTH, CHJIA TSDKECTH, YCKOpPEHUe
CBOOOJHOTO TaJIeHUs, BEC Tella, UMIYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHHYeCKasi paboTa U MOIIHOCTH,
NOTEHIMAJIbHAsl SHEPrusi Teja, IMOAHATOrO HaJl IOBEPXHOCTBIO 3E€MJIM, IMOTEHLHUAIbHAs SHEPrus
C)KaTOW TPYKUHBI, KUHETUYECKas HSHEPrus, IOJHAsS MEXaHWYeCKash SHEprusi, MEepHOA W 4YacToTa
Kone0aHUl, JUIMHA BOJHBI, I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOpPOCTh CBETa, IOKa3aTellb
MPEJIOMIICHUSI Cpellbl), MPH ONMCAHWM TPABMWIIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOIb3YEMBIX
BEIMYMH, 0003HAUYEHUS M EIUHMLBI (U3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYJIbl, CBSI3bIBAIOILUE
TaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpapuKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

J XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U IPOLECCHl, MCIOJb3YS 3aKOH
COXpAaHEHHS SHEPrHH, 3aKOH BCEMHUPHOTO TATOTECHUS, NPUHIMII CYNEPIO3UIUN CHJI, MPHHLIUI
otHocuTesbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPaKEHUsS U
IIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MACCOBOIO YHCEJ MPHU SIIEPHBIX PEAKLUX,
IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATh €M0 MAaTEMAaTHUECKOE BBIPAXKEHUE;
J OO0BSICHATh (hPU3MYECKHE MPOIECChl U CBOICTBA TeNl, B TOM YHCJIE€ U B KOHTEKCTE CUTYaIlHii
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATh TNPUYNHHO--CIEICTBEHHBIE CBSI3U, CTPOWTH
00bsiICHeHUE U3 2—3 JIOTUUECKUX IIaroB ¢ ONMOpoi Ha 2—3 U3yueHHBIX CBOICTBA (PU3MUECKUX SABICHUH,
(u3MYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

. pemarh pacuéTHbIe 3aJ1a4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONb3YsI 3aKOHBI
U (opMyIibl, CBSI3BIBAIOLINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33J]auyl 3alUChIBaTh
KpaTKOe yCJIOBHE, BBISBIATH HEJJOCTAIOIINE MIIM U30BITOYHBIE TaHHBIE, BRIOUPATh 3aKOHBI U (HOPMYJIHI,
HEOOXO/AUMBIE Ul pElIeHHs], MPOBOAUTh PACUEThl M OIEHHMBATH PEATMCTUYHOCTH I10JyYEHHOIO
3Ha4YeHUsT PU3NIECKOI BETMUNHBL;

o pacro3HaBaTh IMPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh TMPH MOMOIMM (U3NIECKUX METOJIOB,
UCTOJb3ysd OIMCAaHUE MCCIIEOBAaHUS, BBIIEIATh IMPOBEpPSEMOE MPEAINONOKEHHE, OIEHUBAThH
MPAaBUILHOCTH MOPS/IKA TIPOBENECHUS UCCIICAOBAHMS, eaTh BBIBObBI, HHTEPIIPETHPOBATH PE3yIbTAThI
HaAOJIOCHUH U OIBITOB;

J IPOBOJUTH OMBITHl MO HAOIIOAECHUIO (U3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BToporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUs YHEPTHH, 3aBUCUMOCTh NIepHoa KojaeOaHui
NPY>KMHHOTO MasTHUKAa OT MAacChl TPy3a M >KECTKOCTU MPY>KUHBI U HE3aBHCUMOCTH OT aMILTUTYbI
MasblX KoJeOaHUU, MPSIMOJMHEWHOE paclpOCTpPaHEHUE CBETa, Pa3lIoKeHHE Oeoro cBeTa B CIEKTD,
U3y4YeHUE CBOHCTB H300paKEHHMsI B IUIOCKOM 3epKaje M CBOMCTB H300pakeHHsl INpeaMeTa B
coOuparoleit JnH3e, HaOMII0IeHNE CIJIOIHBIX U JIMHEHYAThIX CIIEKTPOB M3IyUEHUs): CAMOCTOSITEIbHO
coOupaTh YCTaHOBKY W3 H30BITOUHOrO Habopa OOOpYJOBaHUS, OMHCHIBATH XOJ ONBITA U €ro
pe3yabTaThl, (GOPMYITHUPOBATH BHIBOIHI;

o IPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX M3MEPEHUH, ONpeeNnsas CpeAHee 3HaueHHUe
u3MepsieMoi BenmuurHbI ((POKyCHOE paccTosiHHE coOMparomei JIH3bI), 000CHOBBIBATH BBIOOP criocoda
U3MEPEeHUS (M3MEPUTENHHOTO MPUOopa);

o IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PM3UYECKUX BEIMYUH C UCIOJIb30BAHUEM IMPSAMBIX
U3MEpEeHui (3aBUCUMOCTh IMYyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIKCHHM O€3 HadaabHOMN
CKOpPOCTH, INEpHOAa KOJIEeOAHWH MaTeMaTHMYeCKOro MasiTHUKAa OT JUIMHBl HUTH, 3aBUCUMOCTH YyrIja
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OTpaXEHUsS CBETa OT yrja MNaJeHus U yria NpejIoMJIeHHS OT YIJia MajeHHs): IUIaHuPOBaTh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTAaHOBKY, (DUKCHPOBATH pE3yJbTaThl IOJyYECHHON
3aBUCHUMOCTH (M3UYECKUX BEJIIMYMH B BUJIE TaONHIl U rpaduKoB, JeiaTh BBIBOABI MO pe3ysbTaTaM
HCCIIEIOBaHMS;

. IPOBOJUTh KOCBEHHBIC M3MEpeHHs (DU3NYECKHX BEIMYUH (CPEAHSASs CKOPOCTh U YCKOpEHHE
TeJla IPU PABHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaJeHHUs, KECTKOCTh MPYKUHBI,
KO3 (ULMEHT TpeHHs CKOJBbXKEHHUS, MeXaHudeckas padoTa M MOIIHOCTb, 4YacToTa U IEPHOJ
KoJIeOaHUH MaTeMaTU4YeCKOro M MPYKMHHOTO MasTHHUKOB, OINTHYECKAas CUiIa COOMparomiedl JMH3BI,
paZiMoOaKTUBHBIN (OH): IJIAHUPOBATh H3MEPEHHs, COOMpATh HKCIHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUSs, CIEAysl MPEIIOKEHHON HMHCTPYKLMUM, BBIYUCISATH 3HAUYECHUE BEIUYMHBI U
AHAJIM3UPOBATh NOJIYYEHHBIEC PE3YJIBTAThI C YUETOM 33JJaHHOM MOTPEUTHOCTH U3MEPEHU;

. coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYI0BAHHEM;

. pa3ianyaTh OCHOBHBIE MPU3HAKK HM3YyUEHHBIX (PU3WYECKUX MOJIENei: MaTepuaibHas TOYKa,
abCOMOTHO TBEPAOE TEJNO, TOYCUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, IJIAHETapHAs MOJEIb
aToMa, HyKJIOHHasi MOJI€JIb aTOMHOTO 51/1pa;

. XapaKTepU30BaTh MPHUHIMIBI EHCTBUS HU3YYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOWCTB C
OIOpOM Ha UX ONHUCAHUSA (B TOM YHUCIIE: CIUJOMETP, JATUUKU IMOJIOKEHUS], PACCTOSIHUS U YCKOPEHUS,
pakera, 3XO0JIOT, OYKH, MEPUCKOI, (oToammapar, ONTHUYECKHE CBETOBOJBI, CIEKTPOCKOI, J03UMETD,
KaMmepa Buibcona), Wcmonb3ys 3HaHHS O CBOMCTBax (M3MYECKHX SBICHHA M HEOOXOIUMBIE
¢du3nyecKkre 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHCYHKHM M3YyUYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB MIPU PEIIEHUU YYEOHO--IPAKTUUECKUX
3aJ]a4, ONTHYECKUE CXEMBbI JUIsSl TOCTPOEHHs H300paskeHHH B IIIOCKOM 3epKajie M cOOMparoleil T1H3e;
. MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIMIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BAHUS
(¢u3NyecKux 3HAHUW B MOBCEAHEBHOM JKM3HM i1 oOecrieueHusi 0€30IacHOCTU MpU OOpalieHUH C
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHSI 370POBbS W COONIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKpPY KaIOILEH Cpefe;

o OCYIIECTBIISATh MOUCK MHGOpMAUU (PU3NYECKOTO cojiepkaHus B VIHTepHETe, CaMOCTOSITEIbHO
dbopMynupysi TOUCKOBBIM 3ampoc, HAXOMWUTh MYTH OMNPENENICHUS TOCTOBEPHOCTH TOTYyYEHHOU
nH(}OpMaILIMK HA OCHOBE UMEIOIINXCS 3HAHUHN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

. UCIIOJIb30BaTh TPH BBHIIOJHEHUM YUYEOHBIX 3aJaHUl HAyYHO--TIOMYJSIPHYIO JIUTEPATYPY
(U3MUECKOTO COoJepKaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

J co3/1aBaTh COOCTBEHHBIE NMHUCHMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE WH(pOpMalUU U3
HECKOJIbKUX UCTOUYHUKOB (PU3MUECKOTO COJEpKaHUs, IyOIMYHO MPEICTaBIATh Pe3yIbTaThl IPOSKTHOU
WJIU UCCIIEIOBATENBCKON JAESITENIbHOCTU, IPU 3TOM I'PaMOTHO HCIIOJIb30BATh M3YUYEHHBIN MOHATUUHBIN
anmapaT HM3y4aeMoro pasjena (U3MKM M CONpPOBOXKIATh BBICTYIUIEHHWE Npe3eHTalued ¢ y4éTom
0CcOOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HanmeHnoBaHMe pa3ae/ioB U TeM Koamectso gacon DuiekTpoHHbIE (HU(POBDbIE)
n/n NMPOrpaMMbI Bcero Konrpoapubie TMpakruueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazjnen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpoae 2 brbmmorexa [OK
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 | Gusmiccxae BemrmEL 2 ! https://m.edS(])_E).ru/7f416194
1.3 EcrecTBeHHOHay4HBINM METO/ MIO3HAHUS 2 1 brbmmorexa [OK
https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bubmuoreka [IOK
21 CTpoeiie BeleCTsa ! https://m.edS(])_f).ru/7f4l6194
29 JIBM>XKeHMEe U B3aUMOJICICTBUE YACTHIL ) | | bubnuoreka [{OK
BENIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSIHUS BEIIECTBA 2 Eﬁg:j/ﬁiiliiiﬁ 176416194
Hroro no pazneny 5
Paznen 3. /IBuakenne u B3auMoaeiicTBre Tesl
bubnuoteka [JOK
31 | Mexamrieckoe qpmxerme : : https://m.edscl)](i).ru/7f4l61 94
3.2 Nuepuus, Macca, INIOTHOCTH 4 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
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bu6nmoreka [IOK

33 Cuna. Bt cin 14 2 https://m.edsoo.ru/7f416194

Utoro no pazgeny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6nmoreka [IOK

TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194

4.2 JlaBrieHHE )KUIKOCTH 5 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubnuoreka [IOK

4.3 ATMOCpEpHOC AaBICHHE 6 https://m.edscL)E).ru/7f416194

44 JleficTBrE KUIKOCTHU U T'a3a Ha MOrPYKEHHOE B 7 3 bubnuoreka [{OK

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

Hroro no pazneny 21

Paznen 5. Pabora u MOIIHOCTB. JHePIrus
bubmuoreka [IOK

> Paota i MoutocTs 3 ! https://m.edsc];]c;).ru/7f416194
bubmuoreka [IOK

32 Hlpoctbie MeXaHH3MbI > ! https://m.edsc];]c;).ru/7f416194
bubnuoreka [{OK

53 Mexarimeckas oHeprity 4 ! https://m.edscl)lo.ru/7f416194

Hroro no pazneny 12

PesepsHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 9acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n NPOrpamMmbl Bcero ;(;;OTTI::HBHI’W ;?g::::qec'me o0pa3oBaTe/ibHbIE Pecypchl
Paznen 1. TemoBble siBjieHUs
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 1 Egggljlﬁeeliiasg)orﬁﬂ 4181 ce
bubmuorexa [JOK

1.2 Teruossie mporecch! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DneKkTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 1 bubnunoreka [JOK

’ HUX B3aUMOIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 1 7 Etptlgf;l/(;lree?siorﬁﬁ f4181ce
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 Eggg?/ﬁeezi(ﬁ)orllf 1714181 ce
24 DneKTpOMarHuTHas MHIYKIMS 4 1 Egggl;l/(;eelilasiorﬁ 1764181 ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 14.5
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9 KVIACC

KoanuecTBo yacoB
Ne /i HanmeHnoBaHMe pa3ae/ioB U TeM K 0 JyiekTpoHHbBbIE (IU(PPOBBIE)
B NMPOrpaMMbl Bcero OHTPOJIBHBIE  TIPAKTHACCKHE o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumonercraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKompt coxpaneHus 10 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexanieckue koneOanms 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 MexaHnueckue BOJIHBL. 3BYK 8 1 3 hitps://m.cdsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3jnen 3. DieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 1 2 bubnuotexa [JOK
) DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znea 4. CBeToBbIE AABJICHUS
bubmuorexa [JOK
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 https://m.cdsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 1 3 https://m.cdsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
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Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v moriomeHne cBeTa aToMoM 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

5.2 CtpoeHnue aTOMHOTO sijipa 6 1 E :ffg;;f;;ggﬁf Aladab
5.3 S nepHbie peakunun 7 ! E;fgggj;;ggé f41a4a6
Htoro no pazaeny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 > bubnuoreka [IOK

Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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INOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

N KoJunyecTBo 4acoB DJleKTPOHHBbIE HU(PPOBLIE

w/n Tema YpoOKa Beero Ko]—[Tpo,]n,]-[],[e HpaKanecxne oﬁpasoBaTe.Hmee

padoThI padoThI pecypchl

1 ®duzuka — Hayka o Tnpupoze. SBineHus
IPUPO/IBI
Ou3nyecKue sIBICHUS

3 du3nuecKue BeIMYUHBI U UX U3MEPEHUE
Ypok-uccnenoBasue "U3mepenue

4 TEMIIEpaTypbl TPU TIOMOIIU KUIKOCTHOTO 1
TEPMOMETpA U AaTYUKaA TeMIepaTypsl”

5 Meroasl HayuHOoro mno3HaHus. OnucaHue bu6nmoreka LIOK
(GU3NUECKUX SBICHHUH C TIOMOILIBIO MOJETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka TMIIOTE3bI:

6 JaIbHOCTh  TOJIETa  IIAPUKA, IYLIEHHOTO 1
TOPU30HTAJIBHO, TE€M OoJjblie, 4em OoJiblie
BBICOTA ITycKa"

7 Crpoenue BemectBa. ONbITHI, JOKa3bIBAIOIINE bubnnorexa [JOK
JMCKPETHOE CTPOCHHE BELIECTBA https://m.edsoo.ru/ff09fe0Oa

8 JIBU>KeHME YyacTHUI] BELIECTBA bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OnbIThI o 1
HAOJIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSHUN BOJBI.

11 O060061IEHNE norp azgeny «lle BOHaqanLIiILIe Bubmiorexa HOK

p y p https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOSHUHU BEIIECTBA»
12 Mexanuyeckoe paBuxkeHue. PaBHOMepHOE U bubmuoteka [IOK
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HEPAaBHOMEPHOC ABHXKCHUC

https://m.edsoo.ru/ff0a05c6

13 CxopocTtb. Equnuiibl ckopoctu 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacder myT 1 BpeMEHH IBUKEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEJ 1 Eﬁgﬁﬁiﬁiﬁ/ﬁowcl 0
16 I;:IJ}II:E;);I;H?’ZCESS ODZZCCI: HTZ%Z:GMIZHSE;I; C;(I: 1 bubmmorexa [IOK
10 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabota «Omnpenenenue 1
MJIOTHOCTH TBEPAOTO TEJIay
13 Pemenne 3amaau mo Teme "llnoTtHOCTH 1 bubnnorexa [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepHCTUKAa B3aMMOICHCTBHS 1
ten. Cuna ynpyroctu. 3akoH ['yka
JlabGopaTopHas paborta «3yuenne
20 3aBUCUMOCTH  pacTspkeHus  (aedopmariun) 1
MPYKUHBI OT TIPHIIOKEHHOMW CHITBD)
21 [[Bnenue Tsarotenus. Cuia TSKeCcTH 1
2 Bec rona. Pemenmie st o 1ove "Cura 1 Bubmnorera LIOK
TspecTH" https://m.edsoo.ru/ff0al778
73 Cunma TsKeCTH Ha  JPYTMX  IUIAHETAXx. 1 bubmuoreka [IOK
Pu3nyecKue XapakTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
bubnmnoreka [JOK
24 Msuepetne cuit. Jlunamomerp ! https://m.edsc])_f).ru/fanl 8cc
bubnuotexa [JOK
25 | Becena. Hesecomocts ! https://m.edsg).ru/fan1778
26 CrnosxeHue ABYX CHII, HAPABICHHBIX 11O OJTHOM 1 bubnmnorexa [JOK

npsMoid. PaBHOIEHCTBYIOIIAS CHIT
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Pemienue 3amau no treme "PaBHonelcTBYOMIAs

27 "
CUJI
73 KontponpHast pabota no teme:Cuna TpeHus u Bu6muotexa [JOK
e€ Bubl. TpeHue B IpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paborta «3yuenne
29 3aBUCHUMOCTH CWJIBl TPEHUSA CKOJBXKEHUS OT bubmmoreka [JOK
CHUJIBI JTABJICHUS u XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3a1a4 Ha OITpeIeIICHNE
PaBHOJICHCTBYIONICH CHUIIBI
Pemenune 3amau mo Ttemam: «Bec Tema»
’ bubnmorexa [JOK
31 «I'padudaeckoe mzoOpaxkenue cuin», «CHITBD», ] 1
«PaBHOICHCTBY WA CHID https://m.edsoo.ru/ffO0alde0
KonTtponbnas pabora o TEMaMm:
3 «MexaHnueckoe JIBUKCHHE, «Macca,
IUIOTHOCTE», «Bec Teman, «['paduueckoe
nu3zo0paxenue cumy, «CHUIIbD
33 Hasnenne.  CrnocoObl ~ yMEHbIIEHUS U bubmuoreka [IOK
yYBEJIMUYEHUS AaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBHCHUMOCTH JIaBJICHUS Tasa bubmuoreka [IOK
0T 00b&Ma, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepemaua naBieHuss TBEPABIMU  TEJIAMH, bu6nunorexa LIOK
JKUJKOCTSMHU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHME B JKHUJIKOCTH W Ta3e, BBI3BAaHHOE bubmuoreka [IOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mno Teme «J/laBienue B bubnuotexa [JOK
SKUIKOCTH U Ta3e. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
bu6nunorexa LIOK
38 Coob1maromnmecs: cocyisl
Harorit A https://m.edsoo.ru/ff0a2970
. bubnuotexa [JOK
39 I'mapaBanyeckuit mpecc 1

https://m.edsoo.ru/ff0a3136
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KonTponbhaast pabora nmo teme: MaHOMETpBHI.

40 N o
ITopuiHeBO# )KUAKOCTHBIA HACOC
A1 Atmochepa 3emnm W OpUYMHBL €€ Bu6muotexa [JOK
CyIIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Bo3nyxa. AtmMochepHOe naBieHue https://m.edsoo.ru/ff0a2bsa
43 Wsmepenne armocdepHoro masneHus. OmnbIT Bbu6mmotexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(EPHOTO JIAaBJICHHS OT bubnnorexa [JOK
BBICOTBI HaJ] YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmochepHoe aBicHHE bubnnorexa [JOK
45
Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3amau mo Teme " ATMocdepHOE
nasjexue"
47 JleiicTBHE )KUIKOCTH U raza Ha MOTPY>KEHHOE B bubnnorexa [JOK
HUX TeJ0. ApXuUMe10Ba cuiia https://m.edsoo.ru/ff0a3276
JlaboparopHas abora «Onpenenenune
48 BLITaJI'I)KI/IBEI-OH_[eﬁ EI/IHLI zLeI?ICTBy}I:())IiIIeﬁ Ha bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a33fc
TEJIO, TOTPYKEHHOE B )KHUKOCTH)
JlabGopaTopHas paborta o TeMe
49 «HMccnenoBanue 3aBUCMMOCTH Beca Tejla B bubmuoreka [IOK
BOJIE OT 00bEMa NOTPYKEHHOW B KUIKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bu6mmoteka IIOK
>0 [napanue e https://m.edsoo.ru/ff0a3a96
JlaGopatopHass pabota "KoHcTpyupoBaHue
51 apeoMeTpa WIM KOHCTPYHUPOBAHHME JIOAKU U
onpejieneHue e€ rpy30no1bEMHOCTH"
Pemenune 3agau no temam: «IlnaBanue cymos. Bubnmorexa [IOK
52 BoznyxomnaBanue», «/laBieHue TBEpAbIX TeI,

JKUJIKOCTEN M Ta30B»

https://m.edsoo.ru/ff0a3654
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Kontponbnass pabora mno teme «/laBienue

>3 TBEPJbIX TEJ, )KUJKOCTEH U ra30B»
bubnunorexa LIOK
>4 Mexanieckas pabora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK
5> | MorHocTs. EAHHHIE MOUHOCTH https://m.edsoo.ru/ff0a3f82
56 Vpok-uccinenopanne  "Pacu€ér  moiHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME 10 JecTHHIIE"
57 [Ipocthie Mexanu3msl. Peruar. PaBHOBECHE cun
Ha pblyare
Peruarm B TexHuke, OBITY ¥ TPHUPOJE.
58 JlabGopaTopHas pa6’0Ta y«I/Iccnezfoﬁaé&e 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
Pemenne 3amau 1o  TeMe — «YCIOBHA bu6nmoreka LIOK
59
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddunment MIOJIE3HOTO NEHCTBUS
60 MEXaHHU3Ma. JlaGopaTopHas pabota 0.5
«3mepenne KIIJI HaKITOHHON IIJIOCKOCTHY
61 Pemenne 3amau nmo teme "Pabora, MOIIHOCTS, bubmmoreka IIOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas osHeprus. KunHernueckas u bubnuoreka [{OK
NOTEHLIMaJIbHAas SHEPTus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YpOK-3KCIIEpUMEHT o TeMe
"DKCnepUMEHTaIbHOE oInpeeIcHue
64 U3MEHEHUSI KUHETUYECKOM M MOTEHIMAILHOU 1
SHEPrUM MPHU CKATHIBAHWUU Tella 10 HAKIOHHOM
TI0cKoCTH"
65 Kontponbnast pabora mo teme «Pabora u

MOIIIHOCTb. DHEPTUs»
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66 PesepBHbIi ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuorexa [IOK
"Mexanuyeckoe JABuxeHue" https://m.edsoo.ru/ff0adee6

67 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o teme 1 Bu6muotexa [JOK
"JlaBneHue TBEPABIX TEJI, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
Kontponbhaast pabora 1o Teme:Pe3epBHbIit

68 ypok. Pabora ¢ Texkcramu mo Teme "Pabora. 1
MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KoauuyecTBO 9acoB

DJIeKTpOHHbIe U pPOBbIE

J:;')n Tema ypoka Beero Konrpoabnsie Ilpakruueckue 00pazoBare/ibHbIE
padoThbI padoTbI pecypcbl
OcHOBHBIC MOJIOKCHUS MOJIEKYJISIPHO-
1 KUHETUYECKOM TEOpUM U  HX oiblTI;{LIe 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHHE CBOWCTB TBEPAOTO, >KHIKOTO U
4 razoo0pasHOro COCTOSHHM  BeEIIecTBa Ha 1
OCHOBE MTOJI0KCHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU
5 Kpucrannuueckue u amop¢Hble Tena 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a5800
6 CmaunBanue u KaluUIAPHOCTb. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacuIMpeHre U CKATHE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBa3p  Temmeparypel €O 1
CKOPOCTBIO TEIJIOBOTO JIBHYKEHHSI YaCTHII
9 Buytpennsas sHeprus. CnocoObl H3MEHEHHS 1 bubnnoreka [JOK
BHYTPEHHEHN DHEPrUU https://m.edsoo.ru/ff0a5c60
10 Bune! rerionepenaun 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0a6412
K-KOH HITHS "IIpakTHueck
11 Elfflfonb;)oif{iee I;GHJ'IOBI)IX CBoﬁCTE BemeiiBoz 1 1 Bubmiorexa LJOK
" https://m.edsoo.ru/ff0a65c0
MaTEepUaJIoB B LIETSX SHEProcOepekeHUs
12 Komuuecto TEIUIOTHI. YV nenbHas 1 bu6mmoreka [JOK
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TEIJIOEMKOCTh
VYpaBHenue TtermoBoro Oamanca. TemnooOmeH

https://m.edsoo.ru/ff0a6976
bu6mmoreka [IOK

13
Y TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas abora "UccnenoBanue
14 ;IBJIelfI/I;I pTermoo6fxleHa npu CMeHi[I/IBaHI/II/I bubmorexa LIOK
. o " p https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsiYed BOJIBI
Konrponsnast  pabora mo  Teme:Pacuer
15 KOJIMYEeCTBA TEIUIOTBHL, HEOOXOAUMOro s
HarpeBaHus Tela W BBIACISIEMOTO UM IPHU
OXJIAXKICHUH
16 Jlaboparopnas paboTta "Onpenenenue bubnnoreka [JOK
YICIbHOM TEIJIOEMKOCTH BerecTra" https://m.edsoo.ru/ff0a6bb0
17 DOHeprusi  TOIUIMBA.  YJeibHas  TEIJIoTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
18 [InaBnenue u oTBEpAECBaHUE KPUCTALINYECKUAX bubnnorexa [JOK
Tell. Y aenbHas TeINIOTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
JlaGopaTopHas pabora "OnpeneneHue bubnuoreka [IOK
19 () n
YIEIbHOU TETIOTHI TIJIABICHUS JIba https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [Tapoo6pa3oBanue u koHaeHcalus. Mcnapenue
POooP A 8 P https://m.edsoo.ru/ff0a740c
Kunenwue. VY nenbHas TeIlIoTa
napooOpa3oBaHus u KOHJICHCAIWH. bubnuotexa [JOK
21
3aBUCUMOCTb  TEMIIEPATypbl  KHIIEHUS  OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTr0 J1aBJICHUS
Bnaxnocts BO3ayxa. JlaGopatopHas pabota
22 "Onpeneneune HgTHOCHTeJIBII)—IOpr BJ'Ia)II:HOCTI/I bubmorexa LIOK
P H,, https://m.edsoo.ru/ff0a7628
BO3IyXa
73 Pemenne 3amau Ha ompeneieHHe BIAXHOCTH
BO3JIyXa
24 [Ipunnuner paboOThl TETUIOBBIX JIBUTATEIICH.

[TapoBas TypOuHa. [[Buratenb BHYTpPEHHETO
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cropaHus
KIIJI TtemmoBoro  jaBurareiis. 1emjoBbIE

bu6mmoreka [IOK

25 JIBUTATEIIH U 3allluTa OKpY’Karolel cpebl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUs W MPEBPAILEHUS SHEPTUHU B
TEIUIOBBIX MpoIIeccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO Teme
27 "TGIIL'IJIOBHG ﬁBJIeHH;II.) I/ISMGHGEI/IG arperaTHbIxX bubmorexa [IOK
. W https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIECTBA
KontponbHas pabora mo Teme "TemioBbie
28 aBJIerH;L I/ISMGEIGHI/IG arperatHbIX COCTOSHUI bubmorexa LHOK
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 Onektpuzanus Ten. [[Ba pona ANeKTPUUECKUX
3apsJIoB
30 VYpoxk-uccienopanue  "DnekTpuzauus  Tel
UHIYKIMENW U IPU CONPUKOCHOBEHUH"
31 B3aumoneiictBue 3apsyKeHHBIX Tell. 3aKOH bubnnorexa [HOK
Kynona https://m.edsoo.ru/ff0a87e4
DneKkTpruyeckoe noJie. HanpsixenHocTh
32 SHGKT;)I/I‘-IGCKOFO TTOJISI. ’ [Tpuntun bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH
33 Hocurenn 3JIEKTPUUYECKUX 3apsJI0B.
DOnemMeHTapHbIN 3apsia. CTpoeHue aroma
34 IIpoBogHMKM ¥ AMDIEKTPUKH.  3aKOH bubnuoreka [IOK
COXPAHEHUS ANEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3amau Ha IIpUMEHEHHE CBOWCTB bubnnorexka [HJOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUI TOK CJIOBUS ero
36 cymechOBaHHﬂ. I/ICTO‘—IIiII/IKI/I };J'IeKTpI/I‘—IeCKOFO bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
TOKa
. bubmuorexa [JOK
37 JIeNCcTBUA SIEKTPUIECKOTO TOKA
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Ypoxk-uccienoBaHue "JleiicTBUE

38 AJIEKTPUYECKOTO IOJII Ha IPOBOJHUKU U 1 1
JADTICKTPUKH"
39 DJIEKTPUYECKUIN TOK B MeTajulax, >KUIKOCTIX U 1 bu6mmoreka [IOK
raszax https://m.edsoo.ru/ff0a9838
40 KonTponbHast pabora mo teme:DieKTpudeckas 1
1[enb U €€ COCTaBHbIE YACTH
Cuta TOKA. JlaGopaTopHas pabora bubmuorexa [JOK
41 " i 1 0.5
H3mepenue u peryiupoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe  HampspbkeHue.  BombTMmerp.
42 Jlabo I;.TO Hast a6(1;)Ta "U3mepenue FI)/I 1 0.5 bubmorexa [IOK
paTop p " p ' https://m.edsoo.ru/ff0a%14
PETYJIMPOBAHKE HANIPSHKCHUS
ComnpoTtuBiieHUEe  MPOBOJHUKA. Y eapHOE bu6mmoreka [IOK
43 1
COMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopuast pabora "3aBUCHMOCTh
ANEKTPUYECKOTO COMPOTUBJICHHS MPOBOJHUKA bubnnoreka [JOK
44 1 1
OT €ro JUIMHBL, IUIOHIAJM IONEPEYHOTo https://m.edsoo.ru/ff0aa738
ce4yeHus u matepuaia”
45 3aBUCHUMOCTh CHJIBI TOKa OT HaIpsDKEHUS. 1 bubnnoreka [JOK
3axon OMma JJis yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTopHas pabota "UccnenoBanue
46 3aBHUCHUMOCTH CHJIBI TOKa, HWIYIIEro uepe3 1 | bubnmnoreka [JOK
pPE3UCTOp, OT COMPOTHUBIICHHUS] PE3UCTOpa U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE u napauieTbHOe 1
COCJTMHEHUS TIPOBOTHUKOB
Jlaboparopnas pabora "IIpoBepka mpaBmIia
CIIOKEHHUS HanpsHKEHU N npu bubnuorexa [JOK
48 1 1
MOCJIEA0BATEIIEHOM COEIMHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
49 JlabopatopHass pabota "lIpoBepka mnpaBuia 1 1 bubnuoreka [JOK
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IUIs  CUIBl  TOKAa IpU  MapajuleIbHOM
COEJMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ffOaadle

50 Pemenue 3agau Ha npumeHeHue 3akoHa Oma 1 bubmumoreka [IOK
JUISL Pa3JIMYHOTO COCIMHEHHS MPOBOIHUKOB https://m.edsoo.ru/ffO0aaf8a
51 Pabota M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 1 bubmuorexa [JOK
3akon Jlxoyis-Jlenna https://m.edsoo.ru/ff0ab124
57 Jlaboparopuas pabdora "Omnpenenenue padboThI 1 1 bubmmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOIro Toka" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE enmu W [oTpeduTenu
53 3ﬂeKT1£)quCKOI?I 3H:pr1/m B OBITY. IIZOPOTKOG 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOW paboTe MO Teme
54 "DnekTpuuecKue 3apsAnbl. 3apsKEHHbIE Tella U 1 bubnnoreka [JOK
ux B3aUMOJICHCTBUSI. [TocTostHHBIIM https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUM TOK"
KontposbHas pabora o TeMe
55 "DeKTpuUecKue 3apsAbl. 3apsKEHHBIE Tella U 1 1 bubnuoteka [JOK
ux B3aHMMOJCUCTBHSL. IlocTosnHBIM https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 IlocTosTHHBIC MAarHUTEI, KX B3aNMO/ICHCTBHE 1
57 Ypoxk-uccienoBanue "U3yuenue rnosjeun 1 1 bubnmnoreka [JOK
MMOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOE TI0JIe. MarautHoe moJie 3eMiu U 1 bu6mmoreka [IOK
€ro 3HaveHue g >KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
TIBIT Tena. MarauTtH oI
59 SneKTqueiI())ioeﬂ TOKa Mal“HI/ITOHeoe ngnz 1 bubmmorexa [TOK
https://m.edsoo.ru/ffO0ac1d?2
KaTYLIKH C TOKOM
[IpuMeHeHne »SIEKTPOMArHUTOB B TEXHHKE.
60 H§60paTopHa51 pa6ol;a "N3yuenue npencTBus 1 0.5 bubmorexa LHOK
" https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISI Ha POBOJTHHUK C TOKOM
61 Kontponbras paborta o 1 1 bubnuotexa [JOK
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TeMe:DIEeKTPOBUTATENb OCTOSHHOTO TOKA.
Hcnons3zoBanue AJEKTPOJBUraTEICH B
TEXHUYECKHX YCTPONCTBaX M Ha TpaHCHIOPTE.
JlaGopatopnass paborta "KonctpyupoBanue u
n3ydeHue paboThl dJIEKTpoABUTATENS"

OnbiTel @Dapanes. 3aKoH SJIEKTPOMArHUTHOM

https://m.edsoo.ru/ff0ac86¢

62 nHaykuuu. [Ipasuno Jlenna !
Onektporerepatop. CrmocoObl  MOTydYCHHS
63 AIEKTPUUYECKON 3HEPruu. DIEKTPOCTAaHLIUU Ha 1
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTUU
64 [lonroroBka K KOHTPOJIBHOM paboTe MO Teme 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJIICHUS"
65 KonTponbnas paboTta o TeMe 1 bubnunoreka [JOK
"DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ffO0acb14
66 ypor Pabora c rexerm o Towe "Tenromse | Bubmiorexa LIOK
o https://m.edsoo.ru/ffO0accSe
SIBJICHUS
67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1no Teme 1 bubnuoreka [IOK
"[TocTOSIHHBIN 37eKTpUYECKU TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblIil ypok. Pabota ¢ Tekctamu no teme 1
"MarHuTHbI€ siBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Jl:;')n Tema ypoka Beero Konrpoubusie IIpakruueckue 00pasoBaTe/bHbIe
padoTbI padoTbI pecypcnl
1 Mexanuueckoe JBWXeHHE. MarepuanbHas
TOYKa
’ Cucrema oTcUeTa. OTHOCUTEIIBHOCTh bubnuoreka [{OK
MEXaHUYECKOTO JIBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOJIMHEHHOE JBUKEHUE bubsmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE MNpsSMOIUHEHHOE JIBUKCHUE.
Cpennsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimosinHENHOE PaBHOYCKOPEHHOE JBUKCHUE. bubnuorexa [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
:CkopocTh MPSIMOJIMHEHHOT O
6 PaBHOYCKOPEHHOTO JIBHOKCHUS. I'paduk
CKOPOCTH
JlabopaTopHas aborta "Onpenenenue
7 ycxoé)eHHf{) Telna ) npu paBHoycgc(i)eHHOM 1 BH6H_HOTeKa HOK
JIBMOKCHUH 10 HAKJIOHHOM TTOCKOCTH" https:/m.eds0o.ru/ff0adb18
8 CBoOoauoe nmagenune teia. OnsiTel [ annnes
,  |Fompomem s o e Preoe 1 B LOK
oOparmeHusi. JInHeitHas U yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ac176
10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE
11 [TepBrlii 3ak0H HproTOHA. BEKTOP CHIIBI E‘f‘[lgg:jl/ﬁfcligﬁ}é/fmae 612
2 KonTponbnas paborta mo teme:Bropoil 3akoH bu6muoreka [JOK

Herorona. PaBHOElCTBYIOIIIASA CHITa

https://m.edsoo.ru/ff0ae72a
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bubnmoreka [IOK

13 Tpernii 3akon HeroTona. Cyrnepro3uiusi CHI 1 https://m.edsoo.ru/ff0ae982

14 Pemienne 3amay Ha mNOpPUMEHEHHE 3aKOHOB 1 bubnunoreka LIOK
HproTona https://m.edsoo.ru/ff0aeb6¢c

15 Cuia ynpyroctu. 3akoH ['yka 1 Eggle;l/ﬁiliiiﬁ/ ff0acca?

16 Pemenue 3agau no reme «Cuiia ynpyroctu» 1

17 Jlaboparopnas paboTta «Omnpenenenue 1 bubanoreka [JOK
KECTKOCTHU IPYKUHBI» https://m.edsoo.ru/ff0aee28

18 KonTponbnas pabota no Teme: Cuna TpeHus 1 Eﬁﬁ/ﬁiﬁiﬂﬁfmam 3

19 Pemenue 3amau no reme «Cuiia TpeHUs» 1 E;f::?/ﬁili(ﬁ?rﬁ/fmafﬂ 6

20 Jlaboparopuast pabota "Onpenenenue 1 bubnnorexa [JOK
KOd(QpHUIIHEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be

71 Pemenne 3amau mo teme "3akonbl HeroToHA. 1 bubmmoteka [IOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ffO0afb8e

2 Cunma TsKECTH M 3aKOH  BCEMHUPHOTO 1 bubnuoreka [{OK
TATOTEHUA. Y CKOpeHue CBOOOIHOTO Ma/IeHus https://m.edsoo.ru/ff0af044
VYpok-koupepenius "J[BrkeHHEe TeT BOKPYT

23 rPaBUTALMOHHOTO LIEHTpA (Conneunas 1
cuctema). ['amakTuxu"

24 Pemenne 3amau mo Teme "Cuna TSKECTH H 1 bu6nunorexa LIOK
3aKOH BCEMUPHOIO TAroTeHus" https://m.edsoo.ru/ff0af5{8

75 [lepBas kocMuyeckasi ckopocTb. HeBecoMocThb 1 bu6muoreka [JOK
U [IEPErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHON TOYKH.

26 AbGcomtoTHO  TBEpmoe Teno. PaBHoBecue 1 bu6muoreka [JOK
TBEPAOrO Tela C  3aKPEIUIEHHOM  OChIO https://m.edsoo.ru/ff0afe36
BpaIieHus

27 MowmeHnT cuibl. LleHnTp TsokecTn 1
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Pemrenne 3amau mo teme "MOMEHT CHIIBL

bubnmoreka [IOK

2| e Toxecm” ! https://m.edso0.ru/f0b02b4
29 Mexameroe mmene, Bamotsrerme 1 Bubmorexa LIOK
- https://m.edsoo.ru/ff0b0408
30 "MexaHndeckoe OBMOKCHHE. B3ammopelicTBre 1 bubnunorexa LIOK
Ten" https://m.edsoo.ru/ffOb06ec
51 coupumenn mumymea. Vapyroe o neymyroe 1 BuGmiorera LIOK
A — https://m.edsoo.ru/ffOb07fa
3 KontponbHas pabota no teme: Pemenue 3agayu 1 bubnuoreka [IOK
110 TeMe "3aKOH COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koH(pepeHuus "PeakTuBHOE NBUKEHUE B 1
MIPUPOJIE U TEXHUKE"
Bbu6motreka [JOK
34 Mexanudeckas paboTa U MOITHOCTb 1 https://m.e dS(])_E).ru I£f0b0a8’4
35 PaboTta cuibl TSXKECTH, CHIIBI YNPYTOCTH U 1 bubmuoreka [IOK
CHWJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnast pabora «Omnpenenerue padoThI
36 CUJIBl TPEHUs NPU PABHOMEPHOM [BHKECHHUU 1
TeJa 10 TOPU30HTAIbHON MTOBEPXHOCTH
37 Csi3p sHepruu u pabotsl. lloTeHnumanbHas 1
JHEprus
33 Kunernueckas SHEprusl. Teopema 0 1 bubmmnoreka HOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 1
40 JlaGopatopHass pabota «l3ydenue 3akoHa 1 bubnuotexa [JOK
COXpaHEHUs YHEPTU) https://m.edsoo.ru/ffOb12fe
A1 KonebarensHoe JIBIDKCHHE u ero 1 bubnunorexa LIOK
XapaKTePUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatomue  KonebaHusA.  BbIHYXIeHHbIE 1 bubmuoteka [IOK
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Konebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0

43 MaremaTuyecKuii U NPy KUHHBIA MAsITHUKU
VYpoxk-uccienoBanue «3aBUCUMOCTb IIepuoja
44 K(I))J'Ie6aHI/II71 OT JKECTKOCTU NPYKHHBI B I\I:/;aCCLI buGnuorexa [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamienue 3HEPrud MpPU MEXAHUUYECKUX
KoJIeOaHMIX
Jlaboparopnas pabota «OmnpeneaecHue 4acTOThI
46 i r;[e IEOIIa ’ Kone6aHEﬁH HPY>KUHHOTO bubmorexa LIOK
p Py https://m.edsoo.ru/ffOblaec
MasITHUKA»
JlaGopaTopHas abora «IIpoBepka
47 HGSaBI:/ICI/II\I;OCTI/I e Ifoz[a KoneGaHI/Iﬁp r p3a bubmorexa LIOK
p py3d, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MaCChl Tpy3a»
MexaHnudeckue BOJIHBIL. CsoiicTBa
48 MEXaHUYECKMX  BOJIH [IpomonbHbie U bubmorexa LIOK
’ p https://m.edsoo.ru/ffOb2 1fe
MOTNIEPEYHbIE BOJIHBI
49 Ypok-koHpepeniusa "MexaHUuecKHe BOJHBI B
TBEPAOM Teie. CeilicMuuecKre BOIHBI"
50 3ByK. PacnipocTpanenne u oTpaxkeHue 3ByKa
5 Ypok-uccrienoBanue "HaOmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4YacTOTHI"
55 I'poMkocTh  3Byka W BBICOTa  TOHA.
AKyCTHUYECKUI PE30HAHC
Ypok-koHbepeH s "VapTpa3Byk 51 bubnnorexa [JOK
53 "
WH(]Pa3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroToBka K KOHTPOJBLHOM paboTe IO Teme
54 "33.2:;(0HLI cox aHpeHI/Iﬂ pMexaHI/IquKI/IC bubmorexa TIOK
p " ’ https://m.edsoo.ru/ffOb25f0
KoJIeOaHMS U BOJTHBI
Kontponbrass pabGorta mo Tteme "3akoHBI
55 COXpaHEHHUs. MexaHuveckne KoieOaHus W

BOJTHBI"
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56

BHGKTPOMaFHI/ITHOC I10JIC. BJ'ICKTpOMaFHI/ITHBIC
BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koH(bepeHIus "[kana
AJIEKTPOMArHUTHBIX ~ BOJH. Mcmonb3oBaHue
3JIEKTPOMATrHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H"
Vpoxk-uccienopanue  "M3yueHue  CBOWCTB
AJEKTPOMArHUTHBIX  BOJIH C  ITOMOIIBIO
MOOMIBHOTO TenedoHa"

Pemenue 3ala4 Ha OIPCACIICHUC YaCTOTbl H
JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffO0b2c6e

61

DJieKTpoMarHuTHas npupopaa csera. CKOpoCTh
cBeta. BorHOBBIE CBOMICTBA cBETA

bubmuoreka [{OK
https://m.edsoo.ru/ffOb31d0

62

Hctounnku CBETA. [Ipsmonunerinoe
pacnpocTtpaHeHnue cBera. 3atmeHus CoJyiHLIA U
JIyHbI

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3658

63

KoutponbHas  pabora mo  teme:3akoH
oTpakeHMs cBeTa. 3epkana. Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHA OTPaKEHUS CBETa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b38c4

64

65

66

67

IIpenomnenue cBeta. 3aKOH IPEIOMIICHUS
cBeTa

[lonmHOoe  BHYTpEHHEE  OTpa)K€HUE  CBETA.
Hcnons3oBanue MTOJTHOTO BHYTPEHHETO
OTpPa)KE€HUsS B ONTUYECKUX CBETOBOJIAX

JlaGopaTopHas pabora "UccnenoBanue
3aBUCUMOCTH yIJla IPEIOMJICHHUS] CBETOBOIO
Jy4ya OT yrja HaJeHus Ha TpaHHIe "BO3IyX-

nn

CTEKIIO
Ypok-koHpepennus "Vcmnonp3oBaHHe TOTHOTO
BHYTPEHHETO OTPa)KEHUS: CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBA3b"

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3aea

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3c5c
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bubnmoreka [IOK

68 JIunzel. OnTHYecKast cuja JUH3bI 1 https://m.edsoo.ru/ff0b3f2c
. bubnuorexa [{OK
69 [TocTpoenne n300pakeHH B THH3AX 1 https://m.edsoo.ru/f0b4d4a
70 oxyenore paccrosmmn . onmuseeked e 1 Bubmorera LIOK
o " https://m.edsoo.ru/ff0b4206
coOuparolen JUH3bI
7 Ypok-koHpepeniusa "ONTUYECKHE JIMH30BBIC 1 bubmuorexa [IOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
79 KonrponpHast pabora mno Tteme:['ma3z kak 1 Bbu6moteka [JOK
ONTHYECKasi CUCTEMA. 3pEHUE https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenmus "Jledekrsr 3penms. Kak 1
COXpPaHUTH 3peHue"
o | e b e sneep O | B LOK
: ' https://m.edsoo.ru/ffOcOf4c
Jlucnepcus cBeTa
JlaGopaTopHas pabota "OnbITHI 1o
75 pasjokeHuto 0Oenoro cBera B CHEKTp U 1 bubmuoreka [IOK
BOCIIPUATUIO 1[BETAa IPEAMETOB NPU  HUX https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 1[BETOBbIE PUIBTPHI"
76 VYpok-nipaktukyM "BonHOBbIE CBOICTBa cBeTa: 1
nucnepcusi, uHTepdepeHnns u audpaxmms"
77 OmnwiTel Pezepdopna u miianerapHas MoJenb 1 bubnmnorexa [JOK
aToMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Moaeins aroma bopa 1
79 Hcnyckanve M TOTIIOIIEHHE CBETa aTOMOM. 1 bu6muoreka [JOK
KBanThl. JIuneluaTeie CIeKTPbI https://m.edsoo.ru/ffO0c144c
30 Ypok-tipaktukym "HaOmiogeHue  CIEKTpoB 1 bubnmnorexa [JOK
ucnyckaHus" https://m.edsoo.ru/ff0c1550
81 PanuoakTuBHOCTH 1 €€ BUIBI 1 bubmmorexa HOK

https://m.edsoo.ru/ff0c1672

MBOY NIro «CpepHan obweobpasosatenbHas wkona N 16»
MM. 3acnyxkeHHoro yuntena PCOCP I'.U. YebbiknHa




bubnmoreka [IOK

82 Ctpoenue atomHoro siapa. Hykinonnas Moaens 1
p Apa. By A https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHEBIC npeBpaiieHus. M30Tomnsl 1 bubmorexa LIOK
A peppatil ) https://m.edsoo.ru/ffOclal4
Pemrenne 3amau mo Tteme: "PamnoakTUBHEBIE bu6nmorexa [IOK
84 " 1
MpeBpaIIeHUs https://m.edsoo.ru/ffOc1b4a
85 [Tepuon nmonypacmnana 1
36 Ypok-koHpepeHIus "PanuoakTuBHBIE 1 bubanoreka [JOK
W3JIyYEHUS B IPUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
KoutponbHas pabora mo Teme:SnepHble
87 eaK pI/II/I 3aKOHIE)I COXpaHCHUS 3aps 0?3020 u 1 bubmorexa LIOK
DCAHIH. p AL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET
38 DHeprus cBsi3M aTOMHBIX siiep. CBA3b MacChl U 1 bubnnoreka [JOK
SHEPTHH https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anay no teme "Snepusie peakuun” 1
90 Peakuuu cunresa u nenenus anep. Merounuku 1 bu6nunorexa LIOK
sHepruu CosHIA U 3BE3] https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHuuss "SnepHas sHepreTHka.
91 JleiicTBUA paAMOAKTUBHBIX H3JIy4YCHUH Ha 1
YKUBBIE OpraHU3MbI"
[lonroroBka K KOHTPOJBHOW paboTe Mo Teme
9 "DEeKTPOMAarHUTHOE oJe. 1 bubnnorexa [JOK
DONeKTpOMarHuTHeIE  BOJIHBI.  KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KouTponbHas pabora 1o TeMe
93 "DIIeKTpOMAarHUTHOE ToJIe. 1
DONeKTpOMarHuTHbIE  BOJIHBI.  KBaHTOBBIC
sIBJICHUS"
[ToBTOpenue, o06o06menue. JlaboparopHbie bubnmnorexa [JOK
94 6 "B y " 1 hitos:
paboTel o Kypcey "BzanmoneiicTBue Ten ttps://m.edsoo.ru/ff0c245a
95 [ToBTOpEHME, o0o01eHue. Pemenue 1 bubnuoteka [JOK
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pacUeTHBIX M KAYeCTBCHHBIX 3a/a4 IO TeMe
"TernnoBsie nporecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHwUE, o0oO1IeHwME. Pemenue Bubsmorexa LIOK
96 pacyeTHBIX M KA4YeCTBEHHBIX 3aJlad IO TeMe 1
" on https://m.edsoo.ru/ff0c2a22
KII/I TermoBbix ABUTraTeneu
97 ;l}a%zz(;ﬁ){i?g e;l Kaqe?liggll-lulfgz eéauaq iimigﬁz 1 bubmaorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KII/I 3nekTpoyCcTaHOBOK
98 [ToBropenue, o00600menue. JlabopaTopHbie 1 1 Bbu6moteka [JOK
paboTsl 1o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2¢52
99 IToBTOpenue, ob6o6mmenue. Pabora ¢ Tekcramu 1 bu6nmorexa LIOK
110 TeMe "3aKOHbI COXpaHEHUsI B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, ob6o6mmenue. Pabora ¢ Tekcramu 1 bu6nmorexa LIOK
o teme "Konebanus 1 BoJHEI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obobmenue. Pabora ¢ Tekcramu | bubnunoreka LIOK
mo Teme "CBeTOBEIC SIBICHUS" https://m.edsoo.ru/ff0c3044
KontponbHast pabora mo teme:IloBTOpeHue,
102 o6o0menne. PabGora ¢ TekcTamMH IO TeMe 1 1
"KBanToBas u sinepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 27
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YYEBHO-METO/JINYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®uswnka, 7 knacce/ [lepoimkun A.B., OOIeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oomectBo «M3narenscTBo «lIpocBemenuer»

» ®usnka, 8 xinacce/ [lepsimkun A.B., OOIECTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narenscTBo «lIpocBemenue»

» ®usuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [lepeiukun U. M., I'ytauk E. M.,
NBanos A. U., ITerpoBa M. A., AkimmorepHoe obmectBo «M3natenbctBo «IIpocBernieHuey

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nmoreka [IOK
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