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HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMmMa mo ¢u3uke Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHMs COCTAaBJIeHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOH 00pa30BaTeNbHOM
nporpammel, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuérom denepalbHOW padoyell MporpamMmbl
Bocriutanust u KoHuenmuu npenoiaBanust yaeOHoro npeamera «duznkay.

Copepxanue mporpaMMbl IO (HU3MKE HaAmpaBlieHO Ha (GOPMUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YYarOIIMXCSl M OPTaHU3AIUI0 N3ydeHUs (PU3MKU Ha JIeSTeNbHOCTHONW OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH y4ueOHOro mpeamera B peanmsanuu tpeboBanniit ®I'OC OO0 x
IUIAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yJIbTaTaM O0yuYeHUs, a TaKKe MEXIPEIMETHBIE CBSA3H
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.

[Iporpamma o u3mKe ycTaHaBIMBAET pacupezesieHne yueOHOro MaTepuaia 1o rojam ooydenus (1o
KJIaccaMm), IpejiaraeT NPUMEPHYIO MOCIEI0BaTEIbHOCTh U3yUEHUS! TEM, OCHOBAaHHYIO HAa JIOTHKE Pa3BUTHS
IIPEIMETHOTO COIEPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHHS METOJUYECKOW TMOMOINM YYHUTEIIO B
CO3JIaHUH paboYeil MPOrpaMMEbI 10 Y4€OHOMY MTPEIMETY .

®duszuka ABISETCS CUCTEMOOOPa3yIONINM Il €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, TOCKOJIBKY
(u3nvecKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBICHHIA, N3y4aeMbIX XUMHUEH, OMOJI0THel, aCTpOHOMUEH
u ¢usznyeckoil reorpadueil, BHOCHUT BKJIaJl B ECTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEAOCTaBISIET
HanOonee sicHble OOpas3lbpl MPUMEHEHHS HAYyYHOTO METOAa IO3HaHUS, TO €CTh CHoco0a MONydeHHS
JIOCTOBEPHBIX 3HAHUN O MUDE.

OnHa W3 TIABHBIX 337a4 (U3UYECKOr0 00pa30BaHUS B CTPYKType OO0IIero oOpa3oBaHUs COCTOUT B
(bopMUPOBaHUM €CTECTBEHHOHAYUYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroImuxcsl.

Wzydenune ¢puzukn Ha 6a30BOM ypOBHE MPEATIONIATACT OBJIAJCHHUE CISAYIOMIMMU KOMIIETCHTHOCTSIMH,
XapaKTEepU3YyIOIMMH €CTECTBEHHOHAYUYHYI0 TPaMOTHOCTD:

® HAy4YHO OOBSACHSATH SIBIICHMUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIIEI0BaHMS;

® HHTEPNPETUPOBATh JAHHBIE M HCIOJIB30BATh HAy4yHBIE JOKA3aTEJIbCTBA JUIS IOJY4YECHHS
BBIBOJIOB.

Ienn n3ydeHus (U3MKM HAa ypOBHE OCHOBHOrO 00IIero odpazoBaHMs ompeneneHsl B Konuenumun
npenoaaBaHust yueOHoro npeamera «dusuka» B 00pazoBaTenbHBIX opranu3zamnusix Poccuiickoit denepanun,
peanu3yomuX OCHOBHbIE 00Ie00pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpKIEHHOH pemenueM Komneruu
MunuctepcTsa nipocBetnierus: Poccuiickoit @enepanun (mpotokon ot 3 aexadbps 2019 r. Ne [1K4BH).

Hean n3yyenus pU3nKu:

e npuoOpeTeHHe HHTEpeca M CTpPeMJIeHHA OOYyYaloIMXCsl K HayYHOMY HW3YYEHHUIO MpPUPOBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJle MO3HAHMUS U (OPMHUPOBAHUE HCCIEAO0BATEIHCKOTO
OTHOIIECHHUS K OKPY>KAIOUINM SIBICHUSM;

e (opmHupoBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUsI OCHOB CTPOEHHUS MaTepuu U
(yHIaMEHTaJIbHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME TPEACTaBICHUN O poiu (PU3MKH Ui pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI;

® pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oynaymied mpodeccHoHanbHON AeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMYy 00yYeHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STUX Ieliel mporpaMmbl 10 (U3WKE Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHUueM CIeIYIONUX 3a/1aY:
e npuoOpeTeHHe 3HAHUM O JHUCKPETHOM CTPOCHMHU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuOOpeTeHHE YMEHUU OINUCHIBAaTh U OOBACHATH (U3NYECKUE SBJICHUS C MCIOIb30BAHUEM
IIOJIyYEHHBIX 3HaHUH;

® OCBOCHHME METOAOB DPEUICHHUS MPOCTEHIIMX pPACUETHBIX 3a/ad C HCIOJIb30BAHUEM (PH3MUECKUX
Mojiefiell, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7au;



e pa3BHUTHE YMEHUW HAOIIOAATH MPHUPOJHBIC SBICHUS U BHIMOIHATH OMBITHI, JIAOOpATOPHBIC PabOTHI
U DKCIIEPUMEHTaIbHbIE UCCIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;
® OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOpPMAIUEH PU3NYECKOT0 CoAepKaHus, BKIt0Yasi HHGOPMAIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHNE NH(POPMAITUY;
® 3HAKOMCTBO cO cdepamMu MPOPECCHOHATHHON MAEATEIHHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKH.
Ha w3yuenue ¢usuku (0a30BbIi YPOBEHH) HAa YPOBHE OCHOBHOTO OOIIET0 OOpa30BAaHHSI OTBOJIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B HEJIEINIO).

[Ipeuiaraemelii B mporpamMme 1o (HU3UMKe IepedeHb JadopaTOpHBIX pabOT M ONBITOB HOCHT
PEKOMEHATEeNbHbIM XapakTep, Y4YWUTeNlb JejaeT BbIOOp MpoBeleHHs Ja0OpaTOpPHBIX PabOT M ONBITOB C
y4€TOM HMHIUBUAYAIBHBIX OCOOEHHOCTEH OOyyaromuxcs, CIHUCKAa OSKCIIEPUMEHTAIbHBIX 3aJaHuH,
IIpeyUlaraéMblX B paMKaX OCHOBHOI'O T'OCYAapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPA.

®dusnka — Hayka o npupoje. SABiaeHus: npupoabl. GuU3NUEeCcKUe SBJICHUS: MEXaHUYECKUE, TEIUIOBHIC,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue dusmuecknx BenuunH. Pusmueckue npubdopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi CucTeMa eIMHUL.

Kak ¢wuswka u Jpyrue ecTeCTBEHHbIE HAYKH HM3y4YaloT MNPpUpOAy. ECTeCTBEHHOHAY4YHBIA METOJ
MO3HaHUS: HAOI0IeHNEe, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUNOTe3, 00BsICHEHNE HA0II01aeMOr0 siBieHus. Onucanue GU3NIecKuX SBICHUHN C MOMOIIBI0 MOJICTICH.

Jemoncmpayuu.

1. Mexanuveckue, TEIUIOBbBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. @uzuyeckue NpuOOPHI U MPOIeTypa IPSIMbIX U3MEPEHUIN aHATIOTOBBIM U UG POBBIM PUOOPOM.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenue UeHBI JeNeHUs MIKAIbl K3MEPUTEIHLHOTO MpHbopa.

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Ormpenenenue pa3MepoB MajIbIX TE.

N3mepenue temneparypsl pu NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBbI.
[IpoBeaenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJETA IIapUKa, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKA.

Pasnen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mmepbl. ONbIThI, JI0KA3bIBAIOIIME JUCKPETHOE
CTPOEHHUE BEIECTBA.

JIBrkeHnue yactul BemniecTBa. CBs3b CKOPOCTH JBMKEHHSI YacTHI[ ¢ Temreparypol. bpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre 4acTUIl BEECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAITUYECKUX) TEll.
B3anMocBs3bp MeX1y CBOWCTBAaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSIX M UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHne 6poyHOBCKOTO JIBH)KEHUSI.

2. HabGmonenue auddysum.

3. HabGmronenwue siBneHUM, 0ObSICHIIOMUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnpITH O HAOIOJACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukenune u B3auMo/ieiicTBUE TeJl.

Mexanuveckoe JaBukeHue. PaBHomepHOoe U HepaBHOMEpHOe JBrkeHue. CkopocTb. Cpennsis
CKOPOCTb MPU HEPABHOMEPHOM JIBIKCHUH. Pacuét myTH v BpeMEHH JIBHKCHHSI.

SBnenue wHepuuu. 3aKOH HMHEpUMH. B3aumojelcTBHe Tell Kak NpPUYMHA U3MEHEHHUS CKOPOCTU
JBIDKEHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSI3b TNIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00hEMA BEIIECTBA.

Cuna Kak xapakTepucTHKa B3auMoJiecTBusa Teia. Cuia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBJIeHHE TATOTEeHUs W cwia TsbkecTH. Cuila TSHKEeCTH Ha JPYTHX IaHerax. Bec
tena. HeBecomocth. ClioxeHue Cuil, HalpaBJICHHBIX MO ONHOW mpsiMoil. PaBHopeicTByromas cwi. Cuia
TpeHus. TpeHue CKOIbXKEHHS U TPEeHUE MOKos. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHne MeXaHHYECKOTO JBUKCHHUS TENA.

2. W3mepenue ckOpoCTH MPSIMOJIMHEUHOTO IBUKEHUS.

3. HaOmroneHue sSBIEHUS WHEPIUH.

4. HabmoneHne n3MEHeHHUs CKOPOCTH TPU B3aUMOACHCTBUU TE.
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5.
6.

CpaBHeHME Macc 10 B3aUMOICUCTBHUIO TE.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

Jlabopamopnusie pabomot u onvimol.

1.

[98)

5.

OrmpeznenieHne CKOPOCTH  pPAaBHOMEPHOTO  JABWXKEHHUs  (IIapuKa B JKUJKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa Wi MIapuKa M0 HAKIIOHHOM MJIOCKOCTH.
Omnpenenenye MIOTHOCTU TBEPIOTO TeNa.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  pacTsDKeHUs — (medopManuu) TPYKHHBL  OT
MIPUJIOKEHHOM CHJIBI.

OMBITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIbKEHUS OT Beca Tejla U XapakTepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, XKUIAKOCTEH U Ta30B.

Hasnenne. CriocoObl yMEHbBIIECHUS U yBEJIIMYCHUs JaBieHus. J{aBieHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza ot o0néma, Temrepatypsl. [lepenaua maBneHus: TBEPABIMH TEJIaMH, XUIAKOCTIMU M Ta3aMH. 3aKOH
[Tackans. [IlneBMaTnueckue MamIMHbL. 3aBUCUMOCTH JaBIEHUS KUJIKOCTH OT TiyOuHbl. ['uapocraTuueckuii
napaaokc. CooOmiaromuecs: cocyibl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyHIECTBOBaHMS BO3AYIIHON OOOJIOUKH
3emun. OnbiT Toppudem. M3mepenue arMochepHOro MaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBICHHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! amst u3Mepenust arMocepHOTO TaBICHUSI.

JleficTBHE XKHUJIKOCTU M Ta3a Ha MOrPYXEHHOE B HUX Tesio. BrlTankuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BoznyxoninaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTBH JABJIEHMS Ir'a3a OT TEMIIEPATYypPHI.

2. Ilepenaua naBneHUs KUIKOCTHIO U TA30M.

3. CooOmaromyecs coCy/bl.

4. T'mapaBnudeckuil nmpecc.

5. TlposiBnenue neiicTBUS aTMOC(HEPHOTO JaBICHHUS.

6. 3aBUCMMOCTH BBITAIKMBAIOMICH CHJIBI OT 00BEMa MOTPY>KEHHOW dYAaCTH Tejla U IUJIOTHOCTHU
JKUIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIONIECH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

8. VYcioBue mnnaBaHMs TeN: IUIaBaHWE WM TOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOIIECHHS
IUIOTHOCTEH TeJla M KUIKOCTH.

Jlabopamopuwvie pabomuvl u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH TEa.

2. Ormpepenenrie BITATKUBAIOLIEH CUIIbL, JEHCTBYIOLIEH HA TEJO, HOTPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIICH CUJIbI, ICHUCTBYIOMIEH HA TEJIO B )KUIKOCTH, OT MacChl
Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKHUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€NA U OT MIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHue apeoMmeTpa WM  KOHCTPYMPOBAHME JIOAKHM W ONpeAesieHue  eé

IpPy30I0AbEMHOCTH.

Paznea 5. PaGora u MomiHOCTh. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBmio paBHOBecHsI pblyara.
[IpumeHeHne mpaBuiia paBHOBECHS phlyara K O5oky. «3omoToe mnpaBmio» MexaHukd. KIIJ[ mpocthix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHerndeckass v moreHIuanbHas sHeprus. lIpeBpamienue omHoro Buaa
MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomul u onvimol.

1. Ompenenenne pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM [BMIKCHUHU Teja MO TOPU30HTAIBHOU
MTOBEPXHOCTH.

2. HccnenoBaHue yclioBUM paBHOBECUS pblyara.



3. HUsmepenue KIIJI HakIOHHOM MJTIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPaHEHUsI MEXAHUYECKOM SHEPTUU.

8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOEHMs BellecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJ. ONbIThI, IOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammyeckue u amophHbie
tena. OOBsICHEHHE CBOMCTB Tra3oB, XUAKOCTEH W TBEPABIX TE HA OCHOBE IOJIOKEHUH MOJEKYJSPHO-
KHHETH4eCcKoi Teopuu. CMauynBaHue U KaWJUIIPHBIC siBJICHUS. TerioBoe paciiupeHue u cxxaTue.

Temneparypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHUS YaCTHULl. BHyTpeHH:s
sHeprua. CnocoObl M3MEHEHHMs BHYTPEHHEH SHEPruM: TEIUIONeperaya M COBEpUIeHHE padoThl. Bubl
TEIUIONEpelauu: TEIIONPOBOAHOCTh, KOHBEKLIUS, U3JIyUYCHHE.

KonnuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTb BeEIECTBA. TemiooOMEH M TEIIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lnaBieHwe W OTBepAEBaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
teriora TuiaBieHus. [lapooOpa3oBanme u koHjaeHcanus. Mcnapenwe. Kurenue. YiaenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus ToIIMBaA. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Ipunuunsr pabotsl TeroBeix asurarenei KIIJ temnoBoro nsurarens. TemsnoBble ABUTaTenu u
3allUTa OKPYKAOLIEH Cpe/bl.

3aKOH COXpaHEHUs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Hemoncmpayuu.

HaGtotenne OpoyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HalGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHHI.

Habmroienne TemnoBoro pacimupeHus Ted.

W3meHeHue naBieHus ra3a npu M3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKIACHHUH.

[IpaBuna u3amMepeHus TeMneparypsbl.

Bunae! Terionepenayu.

OxnaxkieHue Ipy COBEPIICHUH PabOTHI.

9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HabmroneHnue KurmeHwus.

12. HabmroeHue mocTOSIHCTBA TEMIIEPaTyPhI MIPH TIABJICHHH.

13. Monenn TemIoBBIX ABUTATEIIEH.

Jlabopamopuvie pabomol u onvimol.

OMBITHI 10 OOHAPYKEHUIO ICUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSDKECHUS.

OMBITHI 110 BBIPALMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM WM caxapa.

OnebIThI 10 HAOTIOEHHUIO TETIJIOBOTO PACIIMPEHUSI Fa30B, JKUJIKOCTEH U TBEPIBIX TEJI.

Omnpenenenue AaBieHUs BO3ayXa B OaTUIOHE MITIPHIIA.

OnbIThI, TIEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/yXa OT €ro o0bEMa U HarpeBaHUs WU

OXJIXKICHHUSI.

6. IlpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTHU JUIMHBI CTOJOMKA JKUJKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOmronenue M3MEHEHHsT BHYTPEHHEH SHEpPruu Tejla B pe3ysbTare Temionepenadyd M padboThl

BHEILIHUX CHUII.

HccnenoBanue sBIEHUS TEIJI000MEHA ITPU CMEIIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJYYSHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUINHAPOM.

10. Onpenenenne yaenbHOU TEIIIOEMKOCTH BEIIECTBA.

11. ccnenoBanue npolecca UCTIapeHUsL.

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO31yXa.

13. Onpenenenne yaeabHOU TEMIOTHI TJIABICHUS JIbA.
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Paszgea 7. JjiekTpryeckue U MATHUTHBIE SIBJICHUS.

Onextpuszanus Tea. J[Ba poja 3JIEKTpUYECKUX 3apsAaoB. B3ammonelcTBue 3apspKEHHBIX Tell. 3aKOH
Kyiona (3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS 3apSyKEHHBIX TEJl OT BEIMYMHBI 3apsA0B U PACCTOSTHHS MEXKIY
TEJIaMu ).

Onexkrtpudeckoe 1mose. Hanpsok€HHOCTh  anekTpuueckoro mois. [IpuHOMI — Cyneprno3unuu
ANEKTPUYECKUX I10JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsAfoB. DJIEMEHTapHbIM 3iekTpudeckuil 3apsa. CrpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.

ONeKTpUYecKuil TOK. YCJIOBUS CYIECTBOBAHUS 3JIEKTPUYECKOr0 TOKA. VICTOYHMKHM MOCTOSHHOTO
ToKa. JIeMCTBUSI 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XHMUYECKOE, MArHUTHOE). DJIEKTPUUECKUH TOK B
AKUJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuia Toka. DiexTpuueckoe HamnpspkeHue. CONpOTUBIEHHE IPOBOJHHUKA.
VYnenpHOE conpoTHBIeHHE BemlecTBa. 3akoH Oma Juid yuyactka nenu. [locnenoBarenbHoe U napauienbHOE
COEIMHEHHE ITPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEeKTpUYecKoro Toka. 3akoH JDxoyns—JleHuma. OnekTpuueckue Lenu U
NOTPEeOUTENH ICKTPUIECKOH SHeprun B ObITY. KOpoTKOE 3aMbIKaHHeE.

ITocrosiHHBIE MarHuThl. B3anmmopelcTBHE MOCTOSHHBIX MarHMUTOB. MarHutHoe mojie. MarHutHoe
noJie 3eMJIM U €ro 3Hau€Hue Ui Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3J1eKTPUYECKOro ToKa.
IIpuMeHeHHE 3JIEKTPOMAarHUTOB B TeXHUKE. JleficTBUE MAarHUTHOrO II0Jii Ha IPOBOJHUK C TOKOM.
DneKTpoABUTaTeIb MOCTOSSHHOTO TOKA. Mcronb3oBaHue 37€KTpOABUTraTeNel B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIIOpTe.

Onprtel @apages. SBnenue annekTpoMarHuTHOM wHAyKIWU. [IpaBuno Jlenma. DnexTporeneparop.
CriocoObl HOJMY4YEeHHs DJEKTPUYECKON HHEepruu. ODJIEKTPOCTAHIMM Ha BO300HOBISEMbBIX MCTOYHHUKAX
SHEpPruHu.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa pojia 3JIeKTPUUECKUX 3apsi/I0B M B3aUMO/ICHCTBHE 3apsHKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKONA.
DnexkTpocTaTHuecKasi UHIYKIIHUS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsi/I0B.
ITpOBOTHUKY U JUBIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B )KUJKOCTH.
. I"'a30BBbIi1 pazps.
. I3MepeHune cuibpl TOKa aMIIepMETPOM.
. I3MepeHnue 37eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peoctar u mara3us conpoTHBIEHUN.
. B3aumopeiicTBie MOCTOSIHHBIX MarHUTOB.
. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/I€IEHUS ITOJIFOCOB MarHUTA.
. MonienrpoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.
. OneIT Opcrena.
. MaraurtHoe nose Toka. DJIeKTPOMAarHuT.
. JlelicTBME€ MarHUTHOI'O TOJIS1 HA IPOBOJIHUK C TOKOM.
. DNeKTpOoABUTaTENIb MOCTOSIHHOTO TOKA.
. UccnenoBanue sSIBJICHUS 3JIEKTPOMArHUTHON MHIYKIINH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HalpaBJIeHUs MHIYKIIMOHHOI'O TOKA OT YCJIOBHUH €r0 BO3HUKHOBEHUSI.
25. DaekTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopuvie padbomul u onvimol.
1. OnbIThI 10 HAOTIOJCHUIO AIIEKTPU3ALIMHY T UHIAYKLIUEH U IPU CONTPUKOCHOBEHUH.
2. HccnepoBaHue NEUCTBUS SJIEKTPUUYECKOTO MOJISI HA TPOBOAHUKH U AUJICKTPUKH.
3. CoOopka u mpoBepKa pabOThI AMEKTPUUECKON LTI TTOCTOSIHHOTO TOKA.
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4. H3mepeHue u peryJupoBaHUE CUIIbI TOKA.

N3mepenue u peryavpoBaHue HAMPSIKEHUSI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HJIYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPa
U HaNpsKEHUsS! Ha pE3UCTOopeE.

7. OmnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO CONMPOTUBJICHHS MPOBOJAHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONEPEYHOI0 CEYEHUS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH TMpU IOCIEJOBATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9. TlpoBepka npaBuia Juisi CUIIBI TOKA MPU NapauieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI SMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

12. ViccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILIEr0 YepPE3 JaMIIOUKY, OT HAIIPSKEHUsI Ha HEl.

13. Onpenenenue KII/I narpeBaresns.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS MOCTOSIHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO MOJIs MOCTOSTHHBIX MAarHUTOB MPU UX 00BEAMHEHUU U Pa3/ICICHHUH.

16. VccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIbI B3aUMOJCHUCTBUS KATYIIKA C TOKOM W MarHUTa
OT CHWJIbI TOKA M HAMPABIICHUS TOKA B KaTYIIIKE.

18. M3yuenue neicTBUS MAarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. U3mepenne KI1/] anekTpoaBuraTeabHOi yCTaHOBKH.

21. OnbITEl IO UCCJIEIOBAHUIO SIBJICHUS SJCKTPOMArHUTHOW WHAYKIIMH: HUCCIEAOBAaHUE W3MEHEHUU
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

b

9 KUIIACC

Pa3zpnen 8. Mexanuyeckue siBJICHUS.

Mexanudeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENIBHOCTH
MEXaHUYECKOr0 JBH)KEHUA. PaBHOMEpHOE MpSIMOJMHEHHOE IBWXEHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nBukeHne. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMonHeitHOe nBkeHne. CBoOogHoe manenue. OnbiTel [Nanues.

PaBHOMepHOE nBHXKeHUE MO OKpykHOCTH. [lepuox m wacrora oOpamienus. JluHeliHas u yrioBas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHE.

Ilepebii  3akoH Hbprorona. Bropoit 3akoH Hsrorona. Tperuit 3axkoH Herorona. IlpuHiun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUs CKOJIbXKEHUS, CUJla TPEHUS TTOKOs, IpyTue
BHJIBI TPCHHUSL.

Cuna TSH)KeCTH Y 3aKOH BCEMHUPHOTO TSATOTEHHsI. Y CKOpeHHE CBOOOTHOTO MaieHus1. [IBIKeHHE TIaHeT
Bokpyr Counnua. IlepBas kocMudeckast ckopoctb. HeBecoMocTh U neperpys3Kku.

PaBHOBecue wmarepuanbHOW TOukd. AOCONMIOTHO TBEpHOE Tenmo. PaBHOBecue TBEpAOrO Tenma C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynse tena. M3MeHenne umiynbca. UMmyabe cuiibl. 3aKOH COXpaHEHMs] UMITyJbca. PeakTuBHOE
JIBIKEHUE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa cun TspkecTH, ynpyroctd, TpeHus. CBsi3b DHEPTUH H
pabotel. [loTeHnmanbHast SHEPruUs Teja, MOJHITOrO0 HaJl MOBEPXHOCTHIO 3eMitH. [loTeHInampHas SHEpTHs
ckatod mnpyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOM HHEPruu. 3aKOH COXpPAHEHUS
MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. HaOmroneHue MexaHHUECKOTO ABM)KEHUS T€JIa OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE MyTeH W TPACKTOPUHN JBUXKEHHUS OJIHOTO U TOTrO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETa.

H3MepeHne CKOPOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.
5. HaOmroneHne NBYKCHHS Tella 10 OKPYKHOCTH.
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7.
8.

9

10.
1.
12.
13.
14.
15.
16.

HaOntoneHne mMexaHMUYECKUX SIBICHHMH, MPOMCXOASIIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTENILHO KaOUHETa (PU3UKH.
3aBUCUMOCTD YCKOPEHHS TeJla OT MacChl TEJIa U ICUCTBYIOLIEH Ha HETO CHIIBI.
HaGnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

W3meHeHune Beca Tea IpU yCKOPEHHOM JIBUKEHHH.

Ilepenava nmmysbsca Ipu B3aMMOEHCTBUU TEIL.

IIpeoOpa3oBaHus 3HEPrUM NP B3aUMOAECHCTBUH Tell.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJAEHCTBUH.

CoxpaHeHue UMIyJIbCa IPU a0COIOTHO YIIPYIOM B3aUMOJIEHCTBUY.

Habmoienne peakTHBHOTO JABUKCHHUS.

CoxpaHeHue MEeXaHW4eCKOH HEPruu MpHU CBOOOIHOM Ia/ICHHUH.

CoxpaHeHne MEXaHMUECKON PHEPTUU NIPH IBUKEHUU TeJIa M0/ IeHCTBUEM Py KUHBI.

Jlabopamopuusie pabomot u onvimol.
1.

2.

(98]

Al e

10.

KoncTpyupoBanue Tpakra sl pa3roHa M JalbHEHIIEr0 PaBHOMEPHOIO JIBUKEHHUS IIAPUKA WU
TEJICKKH.

OmnpenencHre CpeaHe CKOPOCTH CKOJBKEHHUS OpycKa WM JBMOKCHHS IAapUKa 1O HAKIOHHON
TUTOCKOCTH.

OmnpeneneHre YCKOPEHUs Teja PH PaBHOYCKOPEHHOM JBMKCHHH 10 HAKJIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBMDKEHUH 0€3 HayaabHON
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JBM)KEHHHM 0€3 HAyaJIbHOW CKOPOCTH IYTH
OTHOCATCA KaK pAg HEYETHBIX YUCCJI, TO COOTBETCTBYIOIIMEC ITPOMEIKYTKHN BPECMCHU OANHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKECHHUSI OT CHITBI HOPMAJIBHOTO JIaBJICHHUSI.
Onpenenenne KO3PUITUSHTA TPSCHUS CKOJTBKCHHS.

OnpenerneHne XECTKOCTH MPYIKUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHUU Teja MO TOPU3OHTAIbHOMN
MTOBEPXHOCTH.

OmnpeneneHre padbOTHI CHITBI YIIPYTOCTH MPH MOABEME TPy3a C UCIIOIB30BAHHEM HEIOABUKHOTO U
MMOABUKHOTO OJIOKOB.

11. 3y4yeHue 3akoHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckne KoJjie0aHUs U BOJHBI.

KonebarenbHoe nBukeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: MEPUOJ, YaCTOTa, aMILTUTY/A.
Matematuueckuil U py>KUHHBIN MasTHUKH. [IpeBpaiiieHne sHepruu npu KoiaedaTeIbHOM JABIKEHUU.

3aryxatomue kosiebanus. BeiHyxaeHHbIe KoneOaHus. Pe3onanc. Mexanndeckue BOJHBI. CBOMCTBa
MeXaHUYeCKUX BOJIH. [IpogonbHbIe U onepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHn4ecKkne BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ' poMKOCTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. HGpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue konebaHui TN MO JSHCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HabGnroneHnue BEIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTtpaHeHue MpOAOTbHBIX U MTONMEPEUYHBIX BOJH (HA MOJIETH).

5. HalGmroneHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. Ompexnenenne 4acTOTH U IEPHOJIa KOJCOAHUI MAaTEMAaTHIECKOTO MasTHHUKA.

2. Omnpenenenre 4acTOTH U MEPUO/Ia KOJIeOaHUH MPY>KUHHOTO MAasTHUKA.

3. HWccnenoBaHue 3aBUCHUMOCTH NEPHOJIa KOJIEOaHH MMOABEIIEHHOTO K HUTH Tpy3a OT AJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCHMOCTH MepH0/ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a.

5. TIpoBepka HE3aBUCHMOCTH Ieproaa KoJieOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a.

6. OTmbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEPUOJIa KolneOaHU MPYKUHHOTO MAasTHUKA OT MAcCChI
rpy3a " )KECTKOCTHU INPYKUHBI.

7. W3mepeHne yCKOpPEHUsI CBOOOIHOTO A ICHUS.

Pasnen 10. D1eKTpoMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJTHBI.



DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMarHUTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHMTHHIX BOJIH. [llkana

SJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOI CBSI3H.

DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BonHOBbIe cBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomnoBble cBoiiCTBa CBeTA.

Jlabopamopnusie pabomot u onvimol.

1. HM3ydeHue CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TeneoHa.

Pa3zgen 11. CBeToBbI€ IBJIEHUS.

JIyueBas monenb certa. Mcrounuku csera. [IpsmonuHeiiHOoe pacnpocTpaHEHHE CBETA. 3aTMEHHUS

Comnua u Jlynsl. Otpaxenue cBeta. [Imockoe 3epkaiio. 3aKOH OTpa)Ke€HHUsI CBETA.

[Mpenomnenue cBera. 3aKkOH NpeNOMIICHUS cBeTa. [losiHOE BHYTpEHHEE OTpPaKCHHE CBETa.

Hcnons3oBaHue MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKUX CBETOBOJAX.

Jlunza. Xop mydeit B tunaze. OnTudeckas cucteMa oroanmnapara, MUKpPOCKOIIa U TeJeckona. 1 a3 kak

OIITHYCCKasa CUCTEMA. BJII/ISOPYKOCTL H JaJIbHO30PKOCTD.

Paznoxxenne Oenoro ceera B cnekTp. Onbitel HptoToHa. CriojkeHHE CHEKTpaibHBIX LBETOB.

Z[I/ICHCpCI/IH CB€TaA.

Jemoncmpayuu.

[IpsmonuHeitHOE pacpocTpaHeHHEe CBETA.

OTtpaxeHue cBera.

[Tonydenue n306pakeHuii B MIO0CKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienune ceera.

OnTUYeCKUN CBETOBOI.

Xon ny4eil B cobuparouieil 1uH3e.

Xoz Jiy4el B pacCeUBaroLIeH JIMH3E.

[Tonydyenne n300paxeHuii ¢ TOMOIIbIO JINH3.

9. Tlpunuun aeiictBus oToamnmapara, MUKPOCKOIIA U TeIECKOTa.

10. Mogens rnasa.

11. Pa3noxenue 6enoro cBeTa B CHEKTP.

12. Ilomyyenue 6€10r0 CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie pabomol u onvimol.

1. WccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOTO JIy4ya OT yrijia MaJeHusl.

2. H3ydeHue XxapaKTEepHUCTUK U300paKEHUS MPeIMETa B IIJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMJIEHUS CBETOBOTO Jyya OT yIJjla MaJeHUsl Ha TpaHMIe
«BO3JIYX—CTEKIIO.

4. TlonmyueHne n300paKEHHUM C ITOMOIIBIO COOMPAFOIIIEH JTUH3HI.

5. Omnpenenenue (HOKYCHOTO pacCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.

6. OTMBITHI IO PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCMIPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIIOICHUH Yepe3 I[BETOBbIC (UITBTPHI.

Paznen 12. KBaHnToBbI€ SIBJICHUS.

OmnsiTel Pe3epdopaa u muianerapuas Mojaens atoma. Mogens atoma bopa. Micnyckanue u morjomieHue
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ceera aromMoM. KBaHTHI. JInHeWYaTbIe CIEKTPHI.

PannoakTUBHOCTE. AJ'IL(pa, Octa- u raMma-us3JIydyCHUs. CTpOCHI/IC ATOMHOTO s1pa. HYKJ'IOHHEUI MOACIb

atoMHoro sapa. M3otonsl. PaguoaktuBHbIe peBpaiienus. [lepnos nomypacmnanga aTOMHBIX sIED.

snep.

SAnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO YHUCEN. DHEPIrusl CBSI3U aTOMHBIX
CB43b Macchl M 9HEpruM. Peakiuu cunte3a u aenenus saep. Mcrounuku sneprun ConHua v 3BE37.
SAnepHas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX U3JIy4YECHUN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsbl U3JIy4eHUs U TOTJIOLIECHHUS.

CrnexTpsl pa3au4HbIX Ta30B.

CrnexTp BomopoJa.

Habmtonenue TpexoB B kamepe Busbcona.

PaboTta cuéTunka HOHU3UPYIOMUX U3TyICHHUM.

Perucrpanus uznydenus: npupoAHbBIX MUHEPAJIOB U TPOYKTOB.
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Jlabopamopuusie pabomot u onvimol.

1. HabnroneHwue CIIONTHBIX U TUHEHYATHIX CIIEKTPOB U3TYUYSHUS.

2. HWccnegoBaHue TPeKOB: U3MEPEHUE YHEPTHH YACTUIIBI IO TOPMO3HOMY MyTH (110 doTorpadusim).

3. H3mepeHue paauoakTUBHOTO (poHA.

IToBTOPHUTENBHO-00001IAKOIMIA MOYJIb.

[ToBTOPUTENEHO-0000IIAOINK  MOAYJIb TMPEAHA3HAUYeH Ui CHUCTEMAaTH3allud W 00O0OIICHHS
MPEIMETHOTO COJEPIKAHUS U OMbITA JASITENbHOCTU, IPUOOPETEHHOTO IPU U3YUYEHUH BCEro Kypca pU3UKH, a
TaKkKe JUIS TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHy MO (u3uke s 0O0ydarolmxcs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Ipu u3yueHnn TaHHOTO MOAYJIS PEATH3YIOTCSI U CUCTEMATH3UPYIOTCS BUJBI ACSITEILHOCTH, HA OCHOBE
KOTOpBIX 00€creynBaeTcsl JOCTH)KEHHE IPEAMETHBIX M METalpeJAMETHBIX IUIAHUPYEMBIX pPe3yJbTaTOB
oOydeHus, (GOpMHUPYETCS €CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEAOBAHUS
SBJIIGHUH TPUPOIBI U TEXHHUKHU, OBIAJCHHE YMEHHUSIMH OOBSICHATh (PU3UUYECKHE SIBICHUSA, HPUMEHSS
MOJTy9YCHHBIC 3HAHMSI, PEIIATh 33791, B TOM YHCJIE KAYECTBCHHBIC H SKCIICPUMCHTAIILHBIC.

[IpuHIMIMATBEHO NEATENBHOCTHBIA XapaKTep [aHHOTO pasliena pealus3yercs 3a CYE€T TOro, 4To
oOydJaroluecs BBIMOJHSIOT 33/I1aHUS, B KOTOPBIX MM IPE/JIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUI pAaclo3HaBaThb M HAy4YHO OOBACHATH (PU3UYECKUE SIBICHUS B
OKpYKaroIIeH MPUPOJIC U TIOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAY4YHBIE METOMAbI MCCIEI0BaHUs (U3UYECKUX SBICHUMN, B TOM YHCIE ISl IPOBEPKU
THIOTE3 U TIOIyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HaWOONIee BAXKHBIX JOCTHMKEHHH COBPEMEHHBIX TEXHOJIOTWH, HaIMpHUMeEp,
MPAKTUYECKOTO HCIOJIb30BAHUS PA3TMYHBIX WUCTOYHHKOB DHEPTMH Ha OCHOBE 33aKOHA MPEBPAIICHHS H
COXPaHEHHUS BCEX U3BECTHBIX BHIOB DHEPTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30OBAHUA

W3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs HANpaBlIEHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

B pesynbTare nzyuenus GpuU3MKU Ha YpOBHE OCHOBHOTO 0011ero o0pa3zoBaHMs y oOydaronierocs 0yayTt
c(OpMUPOBAHBI CIEAYIOLINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
- IPOSIBJICHHUE UHTEpEeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PM3NYECKON HayKU;
- IEHHOCTHOE OTHOIIEHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(PHU3HKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJEHHH OOILIECTBEHHO3HAUMMBIXU 3THYECKHUX IpOOIIEM,
CBSI3aHHBIX C IPAKTUUYECKUM NMPUMEHEHUEM JOCTHKEHUHN PU3UKU;
- OCO3HAHME Ba)KHOCTU MOPAJIBHO-ITUYECKUX IIPUHIIUIIOB B ICATEIBHOCTH YYEHOIO;
3) acTeTMYECKOr0 BOCIIMTAHMS:
- BOCIIPHUATHE ICTETUYECKUX KAdyecTB (PM3NYECKOM HayKH: €€ TapMOHHYHOTO IOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:
- OCO3HAHME IIEHHOCTH (PU3MUECKON HayKH KaK MOILIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI PAa3BUTHS
TEXHOJIOTH, BAXKHEHILIEH COCTaBIIAIOLIEN KYIbTYPBI;
- pa3BUTHE HAyYHOH JIFOOO3HATEIILHOCTH, HHTEPECa K UCCIIE0BATENbCKON NEeSTEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:
- OCO3HaHHME LIEHHOCTH 0e30macHOro oOpas3a *H3HH B COBPEMEHHOM TEXHOJOIMUECKOM MHpE, BaXKHOCTH
npaBui1 OE30MAaCHOrO TMOBEJIEHHs Ha TpPaHCHOpTE, Ha JOporax, C DSJICKTPUYECKMM M TEIJIOBBIM
000py10BaHUEM B JOMAIIHUX YCIOBHSIX;
- chopMHpOBaHHOCTH HaBBIKA pe(IEKCHH, MPHU3HAHUE CBOETrO IpaBa Ha OMIMOKY M TaKOro K€ IpaBa y
JIPYroro 4ejioBeKa;
6) TPy10BOr0 BOCIUTAHMS:



- aKTUBHOE y4yacTHe B PEIICHWU NMPaKTUYECKUX 3a7au (B paMKax ceMbH, 00pa3oBaTelIbHON OpraHu3alii,
ropoja, Kpasi) TEeXHOJIOIMYECKON 1 COLMAIbHOIN HANpaBIEHHOCTH, TPEOYIOIUX B TOM YHCIe U (PU3NIECKUX
3HAHUM;

- HHTEPEC K MPAKTUYECKOMY U3YUCHUIO Mpodeccuid, CBA3aHHBIX ¢ (U3UKOM;

7) IKOJI0rM4ecKOro BOCIUTAHMS:

- OpUCHTAIUS HA NMPUMEHEHHE (PU3UYECKUX 3HAHUU ISl PEIICHHS 3a7a4 B OOJACTH OKPYKAIOMICH CPEIIbI,
IJIAHUPOBAHUS IIOCTYIIKOB U OLEHKH X BO3MOKHBIX ITOCJIEICTBUI JIs1 OKPYIKAIOIIEH Cpebl;

- OCO3HaHHE MIO0ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTeH UX PEIICHUS;

8) apanTanumM K M3MEHSIIOMUMCSH YCIOBUSAM COIMAIBHON U PUPOIHOM Cpeabl:

- TOTpeOHOCTh BO B3aMMOJCHCTBHHM TIPU BBINIOJHEHWM HCCICAOBAaHUN UM MPOEKTOB (U3NUECKOI
HaIIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- IOBBINICHUC YPOBHA CBOCHU KOMIIETEHTHOCTU 4YCPEe3 MPAKTUUCCKYIO NCATCIIbHOCTD,

- TOTpeOHOCTH B (HOPMHUPOBAHUM HOBBIX 3HAHHIA, B TOM 4Hclie (POPMYIHPOBATh UAEU, TOHITHS, TUTIOTE3bI O
bu3HUEeCKUX 00BEKTAX U SIBJICHUSX;

- oco3HaHue Ne(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu pusmku;

- IUTAHUPOBAaHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHMIA;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPObI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C
UCTIOJIb30BaHUEeM (DU3UYECKUX 3HAHUM;

- OIICHKa CBOMX JACHCTBHM C y4€TOM BIUSHHUS HAa OKPYXKAIOIIYIO CpEeIy, BO3MOXHBIX TJIO0AIbHBIX
MOCJIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHusi mporpamMmbl 1Mo (U3MKE Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHUS Y
oOyuarormerocsi OyayT chopMUpOBaHBI MeTampeJIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIAE MMO3HABATEIHHBIC
YHHUBEpCaJbHbIE  yueOHble JEWCTBUS, KOMMYHUKAaTHBHBbIE YHHMBEpCalbHble YydeOHbIE JeicTBus,
pEryJISITUBHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS.

ITo3naBaTe/bHBIE YHHBepcaJIbHbIE YUeOHbIe AeliCTBUSA
ba3oBble JlornyecKkue AeHCTBUA:
® BBIIBIIATH M XapaKTepU30BaTh CYIECTBEHHbIE PU3HAKUA OOBEKTOB (SBICHUN);
® YCTaHABJIMBaTh CYLIECTBEHHBIH MpHU3HAK KJIacCU(UKALUU, OCHOBAHUS Ui O0O0OOLIEHUS WU
CpaBHEHU,
® BBIBIATH 3aKOHOMEPHOCTM M NPOTHUBOpPEYMs B paccMaTpuBaeMbiX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSM;
® BBIIBIAITH NMPUYUHHO-CIIC/ICTBEHHbIE CBSI3U IMPH M3YyYCHUH (PU3MUECKUX SIBICHHH M IPOILIECCOB,
JIeNaTh BBIBOJABI C UCIOJIB30BAHUEM JIETyKTUBHBIX W MHIYKTHBHBIX YMO3aKJIFOUEHHH, BBIABUTATh
THIIOTE3BI O B3aUMOCBA3X (PU3NUYECKUX BEJITMUNH;
® CaMOCTOSITENILHO BBIOMpaTh cHoco0 pemieHus y4yeOHOW (u3nyeckod 3amayn  (CpaBHEHHE
HECKOJIbKUX BapMaHTOB pELICHHs, BBIOOp Hambosee MOAXOJAIIEr0 C YYETOM CaMOCTOSATENIBHO
BBI/IEJICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBare/bCKue 1eHCTBHA:
® JCIOJIB30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;
® [POBOJIUTH [0 CaMOCTOSITEIBHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXKHBIM (u3nueckuii
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NYECKOTO SIBICHHUS;
® OIICHMBaTb Ha INPUMEHMMOCTb U JOCTOBEPHOCTh HH(POPMALMIO, TOIY4YEHHYIO B XOJ€
HCCIIEA0BAHUS I DKCIIEPUMEHTA,;
® CaMOCTOATENBHO (opMyNIupoBaTh OOOOLICHHS W BBIBOABI IO pE3yjibTaTaM IPOBEAEHHOTO
HaOJI0ACHNUS, OIIbITA, UCCIIE0OBAHMSI;
® IIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIIIBUraTh
MPEIIOI0KEHNSI 00 UX PA3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.
Pabora ¢ nundopmaumeii:
® IIPUMEHATHh Pa3JInYHbIE METOJAbI, MHCTPYMEHTBl M 3aIllpOChl NP MOKMCKE U 0TOOpe MH(pOpMaIH
WIN JaHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH pusnueckoii 3a1auu;



aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETHPOBATH HMH(POPMAIUIO PA3IUYHBIX BUAOB U
dhopm mpecTaBIeHUs,

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (QOopMy  MpeAcTaBlieHHus HHDopManmuu |
WUTIOCTPUPOBATH PEIIaeMbIe 33/1a4M HECIIOKHBIMU CXEMaMH, JruarpaMMaMu, HHON TpaduKoi U ux
KOMOHWHAIIUSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁm,le JelCTBUA:

B Xxole O0OCyXIeHHs y4eOHOro Marepuaya, pe3ylbTaTOB JIA0OPATOPHBIX PAOOT W TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaeMOW TeMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
pelIeHre 3a]a91 U TIOJITICpKaHKe 0J1aroKenaTeIbHOCTH OOIEHUS;

COIIOCTABJIATh CBOM CYXJCHUS C CYXIACHHSIMH JPYTMX Yy4YacTHUKOB JHajora, OOHApY>KHUBATh
pa3IM4ME U CXOJICTBO MO3ULIMIA;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YIbTAThl BBIIOJHEHHOTO (DM3MUECKOTO OMBITa (IKCIICPUMEHTA,
UCCIICIOBAHMSI, IPOCKTA);

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U WHAMBUIYATBHON paOOThI P PEIICHUH
KOHKPETHOU (hU3HUECKOM MPOOIEMBL;

MPUHUMATH I[EJIM COBMECTHOHN NEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€ JOCTHIKCHUIO:
pacrpenenarh poiu, 00CyXIaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHOM paboThI, 00001aTh MHEHUS
HECKOIBKUX JIFO/ICH;

BBITIOJTHSATEH CBOIO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HAIIPABJICHUIO H
KOOPJIMHUPYS CBOU JICHCTBHUS C IPYTMMH YJICHAMU KOMaH/IbI;

OLICHUBATh KA4YeCTBO CBOCTO BKJIaga B OOMIMH MPOIAYKT IO KPHUTEPUSM, CAMOCTOSTEIBHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIC 1eiCTBHA

Camoopranusanus:

BBISBJIATh NPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalusiX, TPEOYIOIIMX sl pelieHus
(bu3NYeCKUX 3HAHU;

OPUEHTHPOBATHCS B Pa3IMYHBIX NOAXOJAaX MPUHATUS PEUIeHUN (MHAMBHUIyallbHOE, MPHUHSATHE
peleHus B rpymIe, IPUHATHE pelieHuil rpynmoii);

CaMOCTOSITENIHO COCTABIIATh AJITOPUTM pelIeHUs (PU3NUECKOM 3a/1auM MITH TUIaHa UCCIIeI0OBaHUs C
y4E€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeasiaraéMble
BapUaHTHI PELICHUII;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIeHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeJIaraTh IUIaH €€ N3MEHEHNS,

OOBSCHATh MPUYHMHBI JOCTHKEHUS (HEIOCTHKEHUS) pe3ybTaToOB AESITEIbHOCTH, /1aBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PUIUUYECKOTO
UCCIIEIOBAaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIUXCS CUTYalui,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4eloBeKa B XOJI€ CIOpa WJIM JUCKYCCHM Ha HAyuyHYI TEMYy,
ITIOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MPU3HABATH CBOE MPABO Ha OMIMOKY MpPU peIleHHH (U3UYECKUX 33734 WIM B YTBEPKICHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYTOro.

IHNPEAMETHBIE PE3YJIbTATbBI



K xonmy oOydenus B 7 KJjacce MpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM ypPOBHE JTOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIUXCS YMEHUIL:

WCIOJIb30BaTh TOHATHS: (PU3NYECKUE W XUMHUYECKHE SIBJICHUs, HAOIIOJICHUE, SKCIICPUMEHT,
MOJIeIb, TUIIOTE3a, €AWHUIbI (PU3NYECKUX BEIMYHH, aTOM, MOJEKYJa, arperatHble COCTOSHHUS
BemlecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBUKEHHUE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSMOJIMHEHHOE), TPAeKTOpHUs, paBHOJACUCTBYyIOIIas cuia, Aepopmarius
(ynpyrasi, muacTudeckas), HEeBeCOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnu4ath sBiieHus (quddy3usi, TEIOBOE JIBIKEHNE YaCTHII BEIIECTBA, PABHOMEPHOE JIBIIKEHUE,
HEpaBHOMEPHOE JBM)KCHHE, WHEpLHMs, B3aUMOJCHCTBUE TeJll, paBHOBECHE TBEPIBIX Tl C
3aKpeIUIEHHONW OChbIO BpalleHUs, Nepeiada JaBlIeHUs TBEPABIMU TEIaMU, KUAKOCTIMU U Tra3amu,
aTMocepHOe JaBlieHUE, MJIaBaHUE Tel, MPEBPAIICHUS MEXaHUYECKON SHEPrUM) MO ONMHUCAHUIO0 UX
XapaKTepPHBIX CBOKWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3MUECKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YUCIE
¢busnueckre SBJICHHS B MPUPOJE: MPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSAMH B KUBOU U
HEXXUBOW TIPUPOJIE, JACHCTBHE CHIIBI TPECHUS B TNPHUPOAC M TEXHHUKE, BIHMSHHE aTMOCHEPHOTO
JABJICHUS Ha YKUBOM OpraHu3M, IIaBaHHe pbIO, PbIYard B TEJIe YEJIOBEKa, MPH 3TOM IEPEBOAMTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PUINICCKUX
SIBJICHHI;

OIMCHIBATh U3yUYEHHBIC CBOWMCTBA TN M (DU3MYECKHE SBICHUS, UCMONb3Ys (PU3NUYECKUE BETUUHHBI
(Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMS, MTyTh, CKOPOCTh, CPEAHSISI CKOPOCTb, CUJIA YIPYTOCTH,
cuia TSDKECTH, BeC Tejla, CWia TpeHus, JaBieHue (TBEPAOro Tela, MKUIKOCTH, Tas3a),
BBITAJIKMBAIONIAsT CHJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IICYO CHJIBI, MOMEHT CHIIBI,
KO3 (UILIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHYECKas U MOTEHINAIbHAS SHEPTus), IpH
OMHMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCTIOIB3YEMbIX BEJIMYWH, NX 0003HAUCHUS
U eIUHULB (PU3NYECKUX BEIMYMH, HaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE MAHHYIO (DU3HUECKYIO
BEJMYHMHY C JPYTUMHU BEIUYMHAMH, CTPOHUTH TpadUKH U3YYCHHBIX 3aBUCUMOCTEH (DU3HUECKUX
BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBA Tell, GPU3MUECKUE SIBICHUS U MPOIIECCHI, UCIIONB3Ys MIPABHIIA CIOKEHUS
cuII (BIIOJIb OJTHOM TpsMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO PaBHOBECHUS
pruara (0s10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKON dHEpruu, Npu
ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aHCHIBATH €r0 MATEMAaTUYECKOE BBHIPAKEHUE;
OOBSCHATh (PU3MYECKUE SIBICHUS, IMPOILIECCH M CBOWCTBAa Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaIlMil TPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATh MPUYHMHHO-CIICJICTBEHHBIE CBS3H,
CTpOUTH OOBsCHEHHE U3 1—2 JIOTMYeCKHWX IIaroB ¢ Omopo Ha 1-2 W3Yy4EeHHBIX CBOWCTBA
(bU3UYeCKUX SBICHUHN, GPU3HMUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemark pacu€THpe 3amaud B 1—2 JEHCTBUS, WCTOJB3YsS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢u3nuecKkre BENWYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHE,
MOJICTABJIATh (PM3MUECKUE BETUYUHBI B (DOPMYIIBI U MMPOBOJIUTH PACUYETHI, HAXOJAUTH CIIPABOYHBIC
JaHHBIE, HEOOXOJMMBIE [UIsl pEIIeHUs 3a7]ad, OILEHHWBATh PEATUCTHYHOCTh MOIYYEHHOM
(hbU3UIECKON BEITMYHHBL,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOIIM (PU3UIECKUX METOIOB, B
OMMCAaHWUU WCCIICOBAHMS BBIACNIATH IMPOBEpPSEMOE MPEANOJIOKEHUE (TUMOTe3y), paziuvarh U
WHTEPIPETHUPOBATH MOTYyUYEHHBIN PE3yIbTaT, HAXOAUThH OMIMOKH B XOJI€ OIbITA, JEJIaTh BBIBOJIBI IO
€ro pe3yibTaTaM;

MPOBOANTH OMBITHl MO HAOMIOMEHUIO0 (PU3UYECKUX SBICHUN WM (U3UUYECKUX CBOWCTB Tell:
dbopMynupoBaTh MpOBEpAEMble TMPEIANOIOKEHUS, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs1, 3aMUCHIBATH X0/ OMBITA U (DOPMYITHMPOBATH BHIBOBL;

BBITIONTHATh TPSMBIE HM3MEPEHUsT PACCTOSHUS, BpPEMEHH, MacChl Tena, 00bEéMa, CHIBI H
TEMIIEpPaTyphl C HMCIOJIb30BAHHEM aHAJIOrOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YYETOM 3aJaHHOW a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

MPOBOANTHh HCCIEAOBAHHWE 3aBUCHMOCTH OJHOW (U3NYECKOW BEIUYMHBI OT JPYrol C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTU IMyTH PAaBHOMEPHO ABMXKYIIETOCS Teja OT
BPEMEHH [BYDIKEHHUS Tela, CHJIBl TPEHUS CKOJIBKEHUS OT Beca Tena, KadecTBa 00paboTKH



MIOBEPXHOCTEH TE€JN M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIAAW CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YJUIMHEHHS MPYKHUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Tea
U OT IUIOTHOCTU >KUJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
IIOTPY’KEHO TEJIO, YCIIOBUH IUIaBaHMs T€Jl, YCIOBHUM paBHOBECHUS pblyara U 0JIOKOB), y4acTBOBAaTh B
IUTAaHUPOBAHUM Y4E€OHOI'O MCCIE0BAHUSA, COOMpPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIELysI
NPEUIOKEHHOMY TUIaHy, (UKCHUPOBATh pE3yJIbTaThl TMOIYYEHHOW 3aBHCUMOCTH (U3NYECKHUX
BEIMYMH B BHUJAE IPEUIOKEHHBIX TaONUI W TpaQuKoOB, JelaThb BBIBOABI IO pe3yjbTaTam
UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUs (DU3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOrO Tela, CHJAa TPEHUSA CKOJBXKEHHsA, JaBICHHE BO3/yXa, BBITAIKUBAIOIIAS CHIIA,
JEUCTBYIOIIAs Ha MOTPYXKEHHOE B KUAKOCTh TEJO, KO3(PPHUIMEHT MMOIE3HOr0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl HNPEJIOKEHHOW HWHCTPYKLHMHU: IPU BBINOJHEHUM H3MEPEHUH coOHpaTh
9KCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOM BEIMUYMHBI,

co0Jr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH PadOTe ¢ 1ab0opaTopHBIM 000y IOBAaHHUEM;
YKa3bIBaTh MNPUHIUINBI JIEHCTBHSA NPUOOPOB W TEXHMYECKHX YCTPOMCTB: BECBl, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIINECs] COCYJbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HAaKJIOHHAS [IJIOCKOCTh;

XapaKTepu30BaTh TMPUHIHUIEI JIEHCTBHS M3YYCHHBIX HPUOOPOB W TEXHUYECKHUX YCTPOMCTB C
OIOPOM Ha UX ONUCaHus (B TOM YHCIIE: NOJUIUITHUKY, YCTPONCTBO BOAOIIPOBOAA, THIPaBIMUECKUN
IIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), UCHOJb3Yysl 3HaHUSA O CBOICTBax
(bU3NIECKUX SBICHUH U HEOOXOJUMBIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAMUTH TPHUMEPHl (HAXOAWUTh WHPOPMAIMIO O TPUMEpax) MPAKTHYECKOTO HCIIOIb30BAHMS
(Gu3n4ecKux 3HaHUHM B MMOBCEJHEBHOHN KU3HU Ul o0ecreyeHus 6e3011acHOCTH IpU OOpallleHuu ¢
npubopaMy M TEXHUUYECKUMHU YCTPOMCTBaAMM, COXpAaHEHHsS 3J0pOBbS U COOIIOACHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIATh OTOOp MCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAaHUM M IyTEM CpPaBHEHUS PA3JINYHBIX
HCTOYHHUKOB BBIAETATh MH(YOPMALUIO, KOTOpas SBJISETCS NPOTHMBOPEUYMBOW MM MOXKET ObITh
HEJI0CTOBEPHOI;

UCIOJIb30BAaTh TpPU  BBIIOJHEHWU YYEOHBIX 3aJaHUi  HAYYHO-NOMYJSIPHYIO JIUTEPaTypy
(Gu3MYeCcKOro cojep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiageTh
npuéMaMM KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHus HMH(OpManMM M3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMChbMEHHbIE  YCTHBIE COOOILICHHSI HA OCHOBE 2—3 MCTOYHUKOB
nHpopManuy (GpU3NUECKOro colep KaHus, B TOM YHCIIe MyOJUYHO JeJIaTh KpaTKUE COOOIIEHHS O
pe3yabTaTax MNpPOEKTOB MM Y4eOHBIX HCCIENIOBaHUNA, NPH 3TOM TPaMOTHO HCHOJIb30BaTh
M3Y4YEeHHbIN MOHATUHHBINA anmnapat Kypca (U3HKH, CONPOBOXKIATh BRICTYIIEHUE TIPE3EHTaLINEH;
MIpU BBINIOJTHEHUH y4eOHBIX MPOEKTOB U MCCIENOBAaHUMN pachpeneniaTh 00S3aHHOCTH B IpyINIe B
COOTBETCTBUM C IIOCTABIEHHBIMU 33Ja4aMH{, CIEOUTh 3a BBIOJHEHUEM IIJaHa JEHCTBUH,
aJIecKBaTHO OLIEHUWBaTh COOCTBEHHBIN BKJIaJ B  JIEATEIbHOCTh TPYMNIbI, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJIEHCTBHUE, yUUThIBasi MHEHHE OKPYKAIOLIHX.

K xoniy oOyueHuss B 8 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

WCIIONb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSHUSI BEILECTBA, KpHUCTaNIMYeCKue M amopdHble TeNa, HACHIIEHHBIN U
HEHACBHIIICHHBIM TMap, BJIAXHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIIOBON
JBUTATEb, DSJIEMEHTAPHBIM DSJIEKTPUUECKUN 3apsf], DSJIEKTPUYECKOe II0Jie, MPOBOJHUKH H
JUAJIEKTPUKU, TOCTOSHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

paznuuaTh SBJICHHS (TEMIOBOE pacHIMPEHHE M C)KaTHhe, TeIulonepeaaya, TEIJIOBOe PaBHOBECHE,
CMauvBaHUE, KaNWUISPHbIE SBJICHUS, WCIAPEHHE, KOHJIEHCAIUs, IUIaBIIEHUE, KPUCTAILTU3alus
(oTBepaeBaHue), KUIIEHUE, Temonepeaaya (TEIJIONPOBOJHOCTb, KOHBEKIUSA, W3IyUYeHUE),
ANEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsAAOB, NEHCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBHE MarHWTOB, JACHCTBME MArHUTHOIO TOJI Ha MPOBOJHHUK C TOKOM,



ANIEKTPOMAarHWTHAs MHIYKIMS) 10 OMHCAHHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHPYIOMINX JaHHOE (PU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3MUECKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YUCIE
¢busznueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHbIC SIBICHUS B
pUpoJie, KPUCTALIBI B Ipupoze, u3inydenue CoJHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, AJIEKTPUYECKHUE SIBICHUS B aTMOcdepe, AIEeKTPUIECTBO
KUBBIX OPTaHU3MOB, MATHUTHOE T10JI€ 3eMIIH, Apeii() TOIOCOB, POJIb MATHUTHOTO TOJIS JIJIS )KU3HH
Ha 3emiie, MOJIIPHOE CUSIHUE, IIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIICIATD
CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBATh M3yUYCHHBIC CBOWCTBA TeN M (DU3UYECKHE SBICHUS, UCTONB3Ysl (U3NUCCKUE BEITUIMHBI
(Temmeparypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEILJIOTHI, yAeIbHAas TEIJIOEMKOCTh BEIIECTBA,
yllenbHas TEIUIOTa IJIaBJICHHs, YACIbHAs TEeIUIOTa MapooOpa3oBaHus, yaelbHas TeIJIO0Ta CrOpaHus
TOIUIMBA, KOA((UUIMEHT MOJE3HOr0o JEWCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAs BIAXXHOCTh
BO31yXa, JJIEKTPUYECKUH 3apsi, CUJa TOKa, D3JEKTPUUYECKOE HAIpPSKEHHUE, COIPOTUBICHUE
MIPOBOJHHKA, YAEIBHOE COMPOTHUBIICEHUE BEIIECTBA, pabOTa M MOIIHOCTH 3JIEKTPUUECKOTO TOKA),
MIPU ONMMCAHUH MPABMWIHLHO TPAKTOBATh (PU3NUYECKUI CMBICI UCTIOJIB3YEMbIX BEIMYUH, 0003HAYCHUS
U eIUHULBI (PU3NYECKUX BEIMYMH, HaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE MAHHYIO (DU3HYECKYIO
BEIIMYHMHY C JPYTUMHU BEIWYMHAMH, CTPOUTH TpadUKH WU3YYCHHBIX 3aBUCUMOCTEH (DU3HUECKUX
BEJIMYUH;

XapaKkTepu30BaTh CBOWCTBAa Tei, (U3MYECKHE SIBICHUS W MPOLECCHl, HCIOIb3YysS OCHOBHBIC
MIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOEHHUS BEIIECTBA, NMPUHIHUI CYNEPHO3UIIUU
nosiei (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsana, 3akoH OMa Juis ydacTka IenH,
3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHUs YHEPTUH, TIPH ATOM J1aBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHAa M 3aIlMChIBATh €r0 MATEMATHUUYECKOE BBIPAKEHUE;

OOBSCHATH (hPU3MYECKHE TMPOIECCHl W CBOWCTBA T€J, B TOM YHCIE U B KOHTEKCTE CHUTyalul
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOHTH
o0BsicHEHHE W3 1-2 NOTWYecKuX IIaroB ¢ OmMoOpod Ha 1—2 H3ydeHHBIX CBOWCTBA (U3MUYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTrh pacu€THbe 3a7aud B 2—3 JEHCTBUS, HCMOJB3YsS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE
¢u3nuecKkre BEIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 3a/ladd 3allUChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX JJIsS pElIeHUs 3aJadd, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOoAUMBIE i €€ pelIeHUs, MPOBOAWTH PACUETHl M CPaBHUBATH IOJYYCHHOE 3HAYCHUE
(bu3nuecKoil BEMUYNHBI C U3BECTHBIMU JAHHBIMU;

pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MPH MOMOIIM (PU3NYECKUX METOJIOB,
UCIIOJNIb3Ysl ONMCAaHWE MCCIEA0BAaHUSA, BBIIEIATH IPOBEPIEMOE MPEANOIOKEHHE, OICHUBATh
MPaBUIILHOCTh NOPSJIKA MPOBEEHUS UCCIEAOBaHUs, 1€J1aTh BHIBOIBL;

MPOBOANUTH OMBITBEI O HAOMIONEHUI0 (U3MUYECKUX SIBICHUN WU (PU3NYECKUX CBOWCTB TeEI
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JJAaBJICHUSI BO3/1yXa OT €ro o0bEMa, TeMIeparypbl, CKOPOCTH
mpoliecca OCTHIBAHUS W HArpeBaHHs MPU HM3IYYCHUU OT I[BETa M3JIy4Yaromleid (IMOTIOMIAONICH )
MMOBEPXHOCTH, CKOPOCTh WCHApEHHs BOABI OT TEMIEPaTyphl JKUJIKOCTH U IUIOmMAmu e€
MOBEPXHOCTHU, ANEKTPU3ALUS TeJl U B3aUMOICIHCTBUE AIEKTPUUYECKUX 3aAPSI0B, B3aHMMOJICHCTBHE
MOCTOSIHHBIX MAarHWUTOB, BU3YyaJU3allMsl MArHUTHBIX TOJIEW TOCTOSIHHBIX MAarHWUTOB, JICUCTBUS
MarHuTHOTO TOJii Ha TMPOBOJHUK C TOKOM, CBOMCTBA DJJIEKTPOMArHuWTa, CBOMCTBa
ANEKTPOBUraTENsl MOCTOSHHOTO TOKa): (OPMYJIMpOBaTh MPOBEPSIEMbIE IPEANOIOKEHHUS,
coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHMs, OIMUCHIBATH XOJ ONBITA U
(GhopMyIUpOBaTh BHIBOJIBI;

BBITIOJIHATH NPSIMbIE U3MEPEHHsI TEMIIEpaTypbl, OTHOCUTENIbHOM BIa)KHOCTU BO3/lyXa, CHJIBI TOKa,
HAMpsDKEHUST C HUCTIOJB30BAaHUEM AaHAJIOTOBBIX MPHOOPOB W JATYUKOB (U3HUECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJUTH HCCIICIOBAHUE 3aBHUCHUMOCTH OJHOW (PH3WYECKONW BEIMYMHBI OT JPYrol C
WCIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBHCUMOCTH CONPOTUBJICHUS MTPOBOJAHHUKA OT €T0 JTMHEI,
IJIOLIA/IN MTONEPEYHOr0 CEYCHUSI U YIEIbHOTO COMPOTUBRIIEHUS BEIIECTBA MPOBOJHUKA, CUIIBI TOKA,
UYIIETO Yepe3 MPOBOJHUK, OT HAIPSKEHUsI HA MPOBOJHUKE, UCCIEIOBAHUE TOCIIEIOBATEIHLHOTO



U MapaulIeIbHOTO COCIUHEHNH NTPOBOJHUKOB): IUNIAHUPOBATh MCCIIEIOBAHUE, COOUPATh YCTAHOBKY
Y BBINOJIHATH U3MEPEHHUS, CIEYs MPEUI0KEHHOMY IIJIaHy, (GUKCHPOBATH PE3yJIbTaThl MOTYYCHHOM
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeJaTh BEIBOJBI 10 pe3yJIbTaTaM HUCCIIEA0BaHMS;
IIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BeNWYMH (yIelabHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TPOBOJHHMKA, paboTa M MOLIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHHUPOBATH
U3MEpEHUs, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CleIys MPEI0OKEHHOW MHCTPYKLMHU, U
BBIUUCIISATH 3HAUCHUE BETMYUHBI;

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;
XapaKTepu30BaTh MPUHLMUIIEI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OIIOPOM Ha UX OMUCAHU (B TOM YHCJIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, NapoBasi TypOuHa,
amIepMeTp, BOJBTMETpP, CUETYMK SJIEKTPHUECKOM SHEPruH, 3JICKTPOOCBETHTEIbHBIE MPUOOPEI,
HarpeBarelbHbIe 3JIEKTPONPHOOPH! (IPUMEPHI), IEKTPUUECKUE TPEJOXPAHUTEIH, JIEKTPOMArHuT,
AJIEKTPOBHUTaTeNb MOCTOSTHHOTO TOKA), MCIIONB3Ysl 3HAHHUS O CBOMCTBAX (PM3UYECKUX SIBICHUH U
Heo0XoiuMble PU3NYECKHEe 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTblE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETP, JBUTATEIIb
BHYTPEHHETO CTOPaHUs, DIJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbI JJIEKTPHUYECKUX LENe C
[OCJIEeIOBATeNbHBIM W MapajUleJIbHBIM  COEJAMHEHHEM DJIEMEHTOB, pas3jidyas  yCIOBHBIE
0003HAYCHHS HIIEMEHTOB JIEKTPUIECKUX IICTIEH;

MPUBOAMUTH TPHUMEPHl (HAXOAWUTh WHPOPMAIMIO O TPUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHMS
(Gu3n4ecKux 3HaHUHM B MMOBCEJHEBHOHN KU3HU Ul oOecredeHus 6e3011acCHOCTH IpU OOpallleHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKpYXKaroleil cpene;

OCYLIECTBIATh MOMCK HH(popMammu ¢Quznyeckoro coaepxanuss B IIHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUN U ITyTEM CpaBHEHUS JOMOJHHUTEIBHBIX HCTOYHUKOB BBIICISITH HH(OpMAIHIO,
KOTOpas ABJSETCS NPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHO;

UCMOJb30BaTh MpPHU  BBINOJHEHWH Y4YEOHBIX 3aJaHM  HAy4YHO-IIOMYJIAPHYIO JIUTEparypy
(GU3NYIECKOTO COMEp)KaHUs, CHpPaBOYHBIE MaTepuainbl, pecypchl cetn VHTepHeT, BiIaneTh
npuéMamMi KOHCHEKTHPOBAHMS TEKCTa, IMpeoOpa3zoBaHus HHGPOpMAIMM K3 OAHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MTUCbMEHHBIE M KpAaTKHUE YCTHBIE COOOIIEeHUs, 0000111as nHpOpMaIUIo U3
HECKOJIbKUX HCTOYHHMKOB (PU3NYECKOTO COJAEp)KaHUs, B TOM 4HCiIe MyOJIMYHO MPECTaBIATH
pe3ynabTaThl TPOEKTHOH WM  HCCIENOBATEIbCKOW NEATENBHOCTH, TPU OSTOM TPaMOTHO
UCIOJIb30BaTh M3YYECHHBIH MOHATHHHBIN ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYIUICHHUE
MpEe3EHTAINEN;

MIPHU BBITIOJTHEHWN YYEOHBIX MPOEKTOB M HWCCIEIOBAHHMHA (U3MUECKUX TPOIECCOB PACIPEACISTH
0053aHHOCTH B TPYIIIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJjauaMH, CJIEIUTh 32 BBITOJHEHHEM
TUTaHa JCWCTBUH ¥ KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWUBATh COOCTBEHHBIH BKJIAl B
JesITeIbHOCTh IPYMIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJAEUCTBHUE, MPOSBIISLS TOTOBHOCTD
paspemniaTh KOH()IUKTHI.

K koHiy oOyueHus B 9 kjiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OpMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

WCITIOJIB30BATh MOHATHSA: CHCTEMa OTCYETA, MaTepUaNbHAs TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTD
MEXaHUYECKOTO JIBYDKEHUS, nedopmarus (ynpyras, IUTaCTHYECKas ), TpeHue,
[EHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, LEHTP TSDKECTH, aOCOIIOTHO
TBEPIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHMYECKHE KOJeOaHUsI M BOJIHBI,
3BYK, MH(Pa3BYK M yIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH,
CBeT, OJIM30PYKOCTh W JalbHO30PKOCTh, CIIEKTPHI HCIyCKaHHs M TOTJOIIeHus, anbga, Oera- u
raMMma-u3JIydeHHs, H30TOIbI, SJepHasi SJHEPTeTHKA,

pa3nuuaTh  sABICHUS ~ (PaBHOMEPHOE W HEPAaBHOMEPHOE  NPSMOJMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JABMKEHHE, CBOOOIHOE Ta/leHHe Tell, PABHOMEPHOE BMKCHUE
[0 OKPYKHOCTH, B3aUMOJCHCTBHE TeJ, PEaKTHBHOE [BIDKCHHE, KOJEeOAaTeNbHOE IBIDKCHHE
(3aTyxarolye M BBIHY)KJICHHbIE KOJIeOaHUs1), pe30HAHC, BOJIHOBOE IBM)KEHUE, OTPAKCHHE 3BYKa,



IPSIMOJIMHENHOE PaCcHpOCTpaHEHUE, OTPAXKEHHME U IPEJOMJIIEHHE CBETa, IOJIHOE BHYTPEHHEE
OTpa)KCHHE CBETa, PA3JIOXKEHHE OEloro CBeTa B CIEKTP M CIOXKEHHE CIEKTPaJbHBIX IIBETOB,
JMCIIEpCUsl CBETa, €CTECTBEHHAas paJUMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHUYATOro CIEKTpa
W3IYYCHHUS) 10 OMUCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUCHHBIX (PU3MUECKUX SBJICHUM B OKpPY’KaIOIIEM MUpPE (B TOM 4HCIe
¢usnveckue SBICHUS B MPUPOAEC: NMPHIMBLI U OTJIMBBI, JBMKEeHUE TutaHeT COJTHEYHOU CHUCTEMBI,
PEaKTUBHOE JABM)KEHHME JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KHBOTHBIMM, 3€MIIETPSICEHUE,
celiCMUYeCKHe BOJIHBI, IIyHAMH, X0, I[BETA TEJ, ONTHYECKUE SABJICHUS B IPUPOAE, OMOJIOTHYECKOE
JecTBUE BUAMMOIO, YJIbTPA(HUOIETOBOIO U PEHTIEHOBCKOI'O H3JIYyYEHHUH, €CTECTBEHHbIN
pannMoaKTUBHBIA (DOH, KOCMHUYECKHE JTyYH, PaJMOAKTHBHOE M3IIyYyeHHE MPHUPOJHBIX MUHEPAJIOB,
JeWCTBUE pAJMOAKTHBHBIX M3Iy4EHUH Ha OpraHu3M 4eJOBeKa), IpPHU 3TOM IEPEeBOJUTH
MPAaKTUYECKYIO 33Jady B y4eOHYIO, BBIICIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX
SIBJICHHI;

OIUCHIBATh U3YUYECHHBIE CBOMCTBA TNl U (U3NUYECKUE SIBICHUS, UCTIONb3Ys (PU3NUYECKUE BETMUUHBI
(cpemHsis W MrHOBEHHAass CKOPOCTh Teja TIPM HEPAaBHOMEPHOM JBH)KCHUH, YCKOPEHHE,
nepeMelleHue, MyThb, yrioBas CKOPOCTh, CUJIa TPEHUs, CUJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJCHHs, BEC TeJa, HMMITYJIbC Tela, HMMITYyJbC CHJIBI, MEXaHW4yecKas pabora
MOIITHOCTh, IOTEHIMAIbHAS SHEPT sl Tela, MOAHATOrO HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIHAIbHAS
SHEPrus C)KaTOW NPYKWHBI, KHHETUYECKAss YHEPTHUs, MOJHAs MEXaHWUYECKasl SHEPTHsi, IepUoJ |
4yacToTa KosieOaHUH, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, [I0KA3aTelb
MPETIOMIICHUS CPEJIbI), TP ONHCAHUHU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIB3YEMBIX
BEIMYMH, 0003HAUEHUs U €AMHUIBI (U3NYECKUX BEIMYMH, HaXOAUTh (POPMYJbI, CBSI3bIBAIOLIME
JaHHYI0 (PU3WUYECKYI0 BENWYMHY C JPYTHMH BEJIWYHMHAMH, CTPOHUTH TPAaQUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOICTBA Tel, (pU3nUECKUe SIBICHUS U MPOLECCHI, UCTIONb3Ys 3aKOH COXPaHEHMS
SHEPIWH, 3aKOH BCEMHPHOTO  TATOTEHHS, TPUHIMII  CYNEPHO3UIUN  CHJI, HPHUHIHI
oTHocuTenbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPaXKEHUs
W TIPEIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHHS 3apsI0BOTO M MAacCOBOTO YHCEN MpPH SACPHBIX
peaknMsx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3alKChIBaTh €ro
MaTeMaTHYeCKOE BBIPAKCHHE;

OOBSICHATh (DPU3WYECKHE TPOLECCHl W CBOWMCTBA TEJN, B TOM YHCIEC M B KOHTEKCTE CHUTYyallui
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh MPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
0oOBsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOH Ha 2—3 HM3yYEHHBIX CBOWCTBA (U3MYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/1a4M (OMHUPAIOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHHI), UCIOIb3Ys 3aKOHBI U
dopmynbl, CBs3bIBaroIMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a/laud
3aIUCBIBaTh KPAaTKOE YCJIOBHE, BBISIBISATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOMPAThH
3aKOHBl W (QOpPMyJbI, HEOOXOIUMBbIE JJIsI pElIeHHs, MPOBOJIUTh pAacy€Tbl U OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NUYECKON BETMUHHBI;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PpEHIMTh IMpPH IOMOIIM (PHU3UUECKUX METO/O0B,
UCTOJb3ysd OINMCaHWE MCCIEOBAHUSA, BBLACIATh MPOBEpAEMOE TNPEANONI0KEHUE, OLIEHUBAThH
MPaBUIBHOCTh TOPSJKA TIPOBENEHHS WCCIEIOBAaHUS, JIENaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJCHUN U OTIBITOB;

MPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (QU3UYECKUX CBOWCTB Tel
(u3yyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpPAHEHUs AHEPIUHU, 3aBUCHUMOCTb IEpHOIA
KoJIeOaHUH MPY>KUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJICOAHUH, MPSAMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, pa3joXkeHue Oenoro
CBETa B CIEKTpP, M3yYCHHE CBOMCTB M300pa’ke€HHs B IUIOCKOM 3€pKaje M CBOWCTB M300pa)KeHUs
peaMeTa B COOMparolie JIMH3€e, HaOII0IeHHE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JITy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHHUS, OMHCHIBATH XOJ
OIIBITA U €r0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;



MPOBOJUTH TPHU HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelss CpeaHee 3HaueHHe
n3MepsieMo BeNMWuuHBI ((DOKYCHOE paccTosiHue coOuparomeld JUH3bI), 000CHOBBIBATH BHIOOD
croco6a nu3MepeHus (M3MEepUTEIBHOTO TPUOopa);

MPOBOJIUTh HCCJIEIOBAHNE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYMH C HCIHOJIB30BAHUEM TPSMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHH INPU PAaBHOYCKOPEHHOM ABM)KEHMM 0O€3 HadaabHOU
CKOpOCTH, MepHoAa KoleOaHU MaTeMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU yTJa
OTpaXEHUs CBeTa OT yrIjla MajJeHus U yria MpeioMIIEHUs OT YIVia TaJeHus): IIAaHUPOBATh
UCCIIEIOBAaHNE, CAaMOCTOSITEIIBHO COOMpaTh yCTAaHOBKY, (PUKCHPOBATH PE3YJbTATHI IMOIYyYCHHOMH
3aBUCHUMOCTH (DU3MYECKHUX BETUYMH B BHJIE TaONUIl U rpadUKOB, eJaTh BBIBOJIBI IO pe3yibTaTaM
HCCIIEIOBaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BEIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Teja
[P PABHOYCKOPEHHOM JIBM)KEHUH, YCKOpEHHE CBOOOIHOrO MaJeHusi, *KECTKOCTb MPY>KUHBI,
KOX(Q(QHUIMEHT TPEHUS CKOJIbKECHMS, MEXaHW4ecKas pabdoTa M MOIIHOCTb, YaCTOTAa U TEPHOA
Koje0aHuil MaTeMaTH4YeCKOro M MPYKUHHOTO MAasTHUKOB, ONTUYECKasl CUJIa COOMPAIOIIEH JTUH3HI,
panMoaKTUBHBIA ()OH): TUIAHUPOBATH M3MEPEHUs, COOMPATh SKCIEPUMEHTAJIBHYIO YCTaHOBKY M
BBITIONHATh U3MEPEHUS, ClIeAys MPEUI0KEeHHON WHCTPYKILUHU, BHIYUCIATh 3HAYCHHE BEIUYUHBI U
aHAJIM3UPOBATH MOTYUYEHHbIE PE3yJIbTATHI C YUETOM 3a/1aHHOM MOIPENIHOCTH U3MEPEHU;
COOJTFOIaTh MPaBUJIa TEXHUKHM 0€30IaCHOCTH MPU padoTe C JIa0opaTOPHBIM 000PYIOBAHHEM;
pasnuyaTh OCHOBHBIE MPHU3HAKM HW3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuaabHas TOYKa,
abCOMIOTHO TBEPJOE TENO, TOYCUHBIH UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJICNb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO SIApa;

XapaKkTepu30BaTh MPHUHIMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpO Ha WX ONHMCAaHUS (B TOM YHCIE: CIOUAOMETP, JATYUKH TIIOJIOKEHHS, PACCTOSIHUS H
YCKOpPEHHUs, pakera, »5XOJIOT, OYKH, T[epHuckon, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), UCHONIB3ys 3HAHUS O CBOMCTBAX (PU3HMUECKUX
SBJICHUH U HEOOXOMMble (PU3MUECKHE 3aKOHOMEPHOCTH;

UCMOJb30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKH M3YyYEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPHU PEHICHUH YIeOHO-TTPAKTUIECKUX
3aJa4, ONTHYECKUE CXEMbI JUIsl MOCTPOEHUS M300pa)KeHUH B IUIOCKOM 3epKajie U coOuparomieit
JIUH3E;

MPUBOANTH TPHUMEPH (HAXOAWUTh WHPOPMAIMIO O TPUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHUS
(¢u3nYecKUX 3HaHUHM B MOBCEJHEBHOMN KU3HU JUId o0ecredeHns 6e30MacHOCTH NpU OOpalleHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS M COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;

OCYLIECTBIIATh MOMCK HMHGpoOpManuu (U3UUECKOro cojepxkaHus B VHTepHeTe, caMOCTOSTEIbHO
(dbopMynupysi TOMCKOBBIM 3ampoc, HaXOAWUThb IYTH OMNpPENENIeHUs] JOCTOBEPHOCTU MOTyYEHHOU
nH(pOpMaIMY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJb30BaTh MpPHU  BBINOJHEHWH YUYEOHBIX 3aJaHMi  HAyYHO-TIOMYJIAPHYIO JIUTEpaTypy
(GU3MYECKOTO COJEp)KaHUs, CIPABOYHbIE MaTepHalibl, pecypchl ceTh HHTepHeT, BlaneTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(POpPMAIMM W3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBbIE U YCTHbIE COOOLIEHHS Ha OCHOBE HHGpOpMaluu U3
HECKOJIbKUX HWCTOYHHUKOB (DU3MUECKOTO COAep)KaHus, MyOIMYHO TMPENCTAaBISATh PE3yJIbTaThI
MPOEKTHOM WJIM HCCIEA0BAaTEIbCKOW JESATETbHOCTH, MPH 3TOM TI'PaMOTHO HCIIOJIb30BaTh
M3YYCHHBIN MOHATHIHBIN ammapar u3yd4aeMoro paszena (pU3WKH U COMPOBOXKIATh BHICTYIUICHHE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ay IMTOPHH CBEPCTHUKOB.



7 KJIACC

TEMATHYECKOE INTAHUPOBAHHUE

Ne KoauuecTBo 4acoB
o/ HaumeHoBaHue pa3ieioB U TeM Kontporsn  Mpakriec DJieKTpoHHbIe (LH(POBbIE) 00pa3oBaTeIbHbIE
I MPOrpaMmbl Bcero bie paBoTHI e pecypchbl
padoThI
Paznesn 1.@u3uka u e€ poJsib B NO3HAHUHU OKPYKAKIIEro MUpa
1.1 dwusmKa - HayKa 0 IPUPOE 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
1.2 Du3nyecKre BeITUYNHbI 2 1 bubnuoreka [{OK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METO/ TO3HAHHS 2 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.IlepBoHayasbHble CBeleHUS O CTPOCHMH BellecTBa
2.1 Crpoenue BemiecTna 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
2.2 JIBIDKCHHE 1 B3AHMOJICHCTBHE HACTHIL 2 1 bubmuoreka [{OK https://m.edsoo.ru/7f416194
BEIIICCTBA
23 ArperaTHble COCTOSIHHSI BEILIECTBA 2 bubnmnoreka [{OK https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./IBuskeHne U B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ecKoe ABMKCHHE 3 bu6nunoteka LIOK https://m.edsoo.ru/7f416194
3.2 Wuepuus, Mmacca, IIOTHOCTh 4 1 bu6mmoteka IHOK https://m.edsoo.ru/7f416194
33 Cuna. Bungs! cun 14 1 2 bu6nunoteka LIOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4./[aBjieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB
4.1 Hasnenne. Ilepenaya raienus TBEPABIMI 3 but6mmoreka [IOK https://m.edsoo.ru/7f416194
TEJIAMU, XKUJKOCTSIMH U Ta3aMu
4.2 JlaBnenune KuaKoCTH 5 bubnuoteka [{OK https://m.edsoo.ru/7f416194
43 ATMochepHoe TaBieHne 6 bu6muoreka LIOK https://m.edsoo.ru/7f416194
44 | HMCHCTBUC KHIKOCTH M rasa Ha 7 1 3 Bu6miorexa IIOK https:/m.edsoo.ru/7f416194

MOIPY>KEHHOE B HUX TEJIO
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Hroro no pazneny
Paznen S5.PadoTra 1 MOIIHOCTB. JHEPTIHsl

5.1 ‘ Pabora 1 MoIHOCTE 3 1 bu6nmoteka IIOK https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
53 MexaHudeckas SHePTHsl 4 1 bubmuoreka [{OK https://m.edsoo.ru/7t416194

Hroro no pazneny 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[MTPOI'PAMME
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8 KVIACC

Nen/m HaumeHoBaHue pa3iesioB U TeM KosnvecTBO 4acoB duekTpoHHbIe (LM (PpoBbHIe) 00pa3oBaTeIbHbIE
nporpamMmsl Bcero Kontpoas IIpakrnuec  P€CYPChI
HbIe KHe
padoThbI padoThI
Pa3gen 1.TenJioBble sIBIeHUS
1.1 CrtpoeHue U CBOIMCTBA BEIIECTBA 7 bubmmoteka LIOK https://m.edsoo.ru/7f4181ce
1.2 TenoBble polecchl 21 1 5 bub6nmmoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3jen 2.0/iekTpUYecKre U MATHUTHbIE SIBJICHUS
2.1 DJNeKTpuYecKue 3apsaasl. 3apsHKeHHbIe Tena | 7 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Y MX B3aUMO/ICHCTBHE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKHUI TOK 20 | 7 bubnmnoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHHS 6 1 1.5 bubnunorexka LIOK https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHAs HHIYKIHS 4 bu6mmoteka LIOK https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5

[TPOT'PAMME
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9 KVIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

Ne i/ HporpaMmbi Beero Kounrposnr  IlpakTnuec  JeKTpoHHbIE (1M poBbIe) 00pazoBaTe/ibHbIe
HbIe KHe pecypchl
padoThI padoThI

Pa3zgen 1.Mexannueckue siBJICHUSA
1.1 giepﬁiﬁecm ABIDKEHHE H CIOCOOBI €T0 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.2 B3anmopeiicTBre e 20 1 3 bubmunoreka [{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubnunoreka [{OK https://m.edsoo.ru/7f41a4a6

Wroro no pazueny 40

Pa3zgen 2.Mexannueckue KoJIe0aHUA U BOJIHBI
2.1 MexaHudeckue KojieOaHus 7 3 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKue BOJIHBI. 3BYK 8 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 15

Pa3gen 3.9/IeKTPOMAarHNTHOE 1M0JI€ U DJIeKTPOMATHUTHBIE BOJIHBI
3.1 JICKTPOMArHHTHOE NOIE 6 2 Bu6miorexa IIOK https:/m.edsoo.ru/7f41a4a6

AJIEKTPOMArHUTHBIC BOJHBI

Hroro no pazneny 6

Pa3nen 4.CBeToBBIE SIBJICHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 bubnunoreka [{OK https://m.edsoo.ru/7f41a4a6
4.3 PasnoxxeHue 6emoro cBera B CEKTP 3 2 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 15

Paznen S.KBaHTOBBIE SIBJICHUSA
5.1 VcnyckaHnue 1 morJIomeHe CBeTa aTOMOM 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHure aTOMHOTO sijipa 6 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
53 SnepHbIe peakiuu 7 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17
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Pasnea 6.IloBTOpUTE/ILHO-00001IA0IINH MOIYIb

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS

6.1 9 2 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
Kypca dhu3uku 3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



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

7 KJIACC

IHOYPOYHOE IINTAHUPOBAHHME

KoaudecTBO 4acoB

DJIeKTpOoHHbIe U pOBbIE

Nen/m  Tema ypoka Kourposbnbie IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 ®u3uka — Hayka 0 nIpupoje. SBiIeHus NPUPOIbI. 1
DU3NYECKUE SBJICHUS
) Mexanudeckue, TEIIOBbIC, JJIEKTPUUECKUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS
3 @u3nYeCcKUe BEINYHUHBI U UX H3MEPEHUE 1
Ypok-uccnenosanue "M3mepeHue reMieparypsl Ipu
4 MOMOIUIY KUJIKOCTHOTO TEPMOMETPA U JaTUUKa 1 1
TeMrneparypsl"
Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKHU U3YYarOT Bubmorexa LIOK
5 npupoy. EcrecTBeHHOHAay4YHBIM METO/] IIO3HAHUS. 1 hitos://m.edsoo ru/f09f72a
Onucannie pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJIENIen — .
VYpok-uccnenosanue "IIpoBepka runoTe3sl: 1anbHOCTh
6 MOJIETA IAPHUKA, MMYIIEHHOTO TOPU30HTAIBHO, TEM 1 1
Oosbliie, yeM OoJblie BhICOTA ITycKa"
7 Crpoenue BemiecTBa. ONbITHL, JOKa3bIBAIOIINE 1 bubnmnorexa [JOK
JMCKPETHOE CTPOCHHE BELIECTBA https://m.edsoo.ru/ff09fe0a
bubnnorexka [JOK
8 JIBH)KEHHME YaCTHUIl BEIIECTBa 1 1
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue « ONbITH 10 HAOTIOCHUIO 1 1
TEIJIOBOTO PACUIMPEHUS Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1
B3anmocBsI3b M1y CBOMCTBAMH BEILIECTB B PA3HBIX
bubnnorexka [JOK
11 arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM 1 1
. https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
12 Mexanuueckoe nBrxeHne. PaBHomepHoe u 1 bubnnorexka [JOK
HEpPaBHOMEPHOE JIBIKEHUE https://m.edsoo.ru/ff0a05¢c6
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bubmuorexa [JOK

13 Cropocts. Enuruuet cropoctu https://m.edsoo.ru/ff0a079¢
14 Pacuet myTu 1 BpeMeHM ABUKECHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. 3akoH nHepuuu. BzaumoaencTeue Ten Kak bubmumorexa [IOK
MPUYMHA K3MEHECHHSI CKOPOCTH JIBHIKCHUS TEJ https://m.edsoo.ru/ff0a0c10
16 IImorHOCTE BemectBa. Pacyer maccel 1 00beMa Tea o bu6mmoreka [IOK
€ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Hg@opaTOpHaﬂ pabota «OrnpenencHue MIOTHOCTH
TBEPAOrO Teay
18 Pemenue 3amau o reme "[lnoTHOCTH BemecTa" bubmorexa [TOK
https://m.edsoo.ru/ff0al123¢
19 Cuna xak XxapakTepucTuka B3aumojieicTBus ten. Cumna
yrpyroctd. 3akoH ['yka
JlaboparopHast pabora «l3ydeHne 3aBUCUMOCTH
20 pacTspkeHus (aedopmariin) Npy>KUHbI OT MPHIIOKEHHOM
CHJTBI»
21 SABnenue Tarorenus. Cuna TsHKECTH
2 CBsi3b MEXly CHIION TSKECTH U Maccoil Tena. Bec tena. bubnmnorexa [JOK
Pemenue 3amau o reme "Cuia tsoxkectu"” https://m.edsoo.ru/ff0al778
23 Cuia TshKeCTH Ha ApYrux riaHeTax. Ousndeckue bubnuoteka [JOK
XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0al1502
bubnuoteka [JOK
24 Msmepenne cuit. Jlusamomerp https://m.edS(I)_E).ru/fanl 8cc
bubnmnoreka [JOK
25 Bec Texa. Hesecomocts https://m.edsg).ru/fanlWS
26 CnomerEe JIBYX CHJI, HAITPABJICHHBIX 10 OJHOW MPSIMOM. bubnmuorexa [JOK
PaBHoeiicTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agad no reme "PaBHOelcTByOmAst Crit"
28 TpeHue CKoJIbKEeHNs U TpeHUe NoKos1. TpeHne B bubnnorexka [JOK

Opupoac U TCXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Jlaboparopnas padota «3ydeHne 3aBUCHMOCTH CHITBI

bubmuoreka [JOK

29 TPEHUSI CKOJIBKEHHS OT CHJIBI JABICHUS U XapaKTepa
cganKacanmHXCﬁ HOBGpXHOgTef/'I» ’ ’ hitps:/m.edsoo.ru/fflalcc8
30 Pemenue 3agau Ha onpenienieHne paBHOAEHCTBYHOLIEN
CHJIBI
3 scpmennt e <Cn, Pammonctcrmponn Bu6maorexa LIOK
CHIDy ’ ’ https://m.edsoo.ru/ff0alde0
KontposbHas padoTa mo teMaM: «MexaHUYECKOE
32 IBIDKEHHEY», «Macca, INoTHOCTEY, «Bec Temay,
«I"padnueckoe nzodbpakeHune cuin, « CHIIb)
33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBEIHMUCHUS bubmuorexa [JOK
JIABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHUS ra3a OT 00béMa, bubmuorexa [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHUst TBEPABIMU TEIIAMH, )KUIKOCTAMU U bu6mmoreka [IOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHH€E B )KUJIKOCTHU U ra3e, BbI3BaHHOE JICHCTBUEM bu6nmoreka [JOK
CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad no reme «/laBieHue B JKUJIKOCTH U Tas3e. bubnuotexa [JOK
3axoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmatompecs cocy sl https://m.edsﬁ).ru/fan297O
39 I'mppasinueckuii npece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBo# KUIKOCTHBIN HACOC
S| ooyt doonou emm. Sasmcrmorrs BuGmorerca LIOK
aTMoc(epHOro JaBICHUS OT BHICOTHI HaJl YPOBHEM MOPSI hitps://m.edsoo.ru/ff0a2bsa
42 Bec Bo3ayxa. ATmMochepHoe aBieHne Egg:f;;?;asggﬁ/ f0a2b5a
43 N3mepenune armocdepHoro aaBneHus. OmbIT bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Toppuuennu

https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BBICOTHI HAJT bubnmoreka [JOK
44
YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. ArmocdepHoe naBiIeHUE HA bubnuorexa [JOK
45
Pa3IMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd o reme " AtmocdepHoe naBieHue"
47 JlelicTBuE ®KUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX bubnuorexa [JOK
TEeJN0. ApXUMeIoBa CUIIa https://m.edsoo.ru/ff0a3276
Jlaboparopras pabota «Onpe/eneHne BEITATKHBAOIICH
48 cymmp eﬁETB }g el Ha TGJ?OIIHOF ’KEHHOE B B bubmiorexa LIOK
A yrotm - TTOTpy https://m.edsoo.ru/ff0a33fc
KHUJKOCTB)»
JlaGopaTopHas pabora o Teme «Mccnenoranue
49 3aBI/ICII)/IMO(I:)TI/I Bgca TeJa B BOJAC OT 06Léf/1a MOTPYKEHHOM bubmorexa [IOK
Py https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YaCTH TeJIay»
bubmuorexa [JOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHU€e apeoMeTpa
51 WM KOHCTPYHPOBAHUE JIOJAKU U OTpeecHue e
Ipy30MO0aABEMHOCTH "
Pemenue 3amau mo remam: «IlnaBanue cyaoB.
52 Bos xormaﬁaaHHe» «JlaBieHue TBE LI})/(I[TGJ'I bubmorexa [IOK
Ayxony ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U Ta30B)»
KonTponbHas padota no teme «JlaBneHue TBepbIX Tell,
53 KUAKOCTel U ra3oB»/Bceepoccuiickas mpoBepouHas
paboTa mpu IPOBEJACHHUH C UCTIOIH30BAHUEM
KOMITBIOTEpa
bu6mmorexa [IOK
54 Mexanudeckas pabora
p https://m.edsoo.ru/ff0a3{82
bubmuoreka [JOK
55 MomHoCcTb. EAMHUITEI MOTITHOCTH
t AL B https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacu€t MOIHOCTH, pa3BUBaEMOM

MpU 0IbEME MO JiecTHHUIIE"



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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IIpocteie Mexanu3msl. Peryar. PaBHOBecHue cuil Ha

57 1
phlyare
53 Peryaru B Texnuke, ObITY U nipupoje. JlaboparopHas 1 05 bubmuorexa [JOK
pabota «MccnenoBanue yCIoBUil paBHOBECHS phlyara ' https://m.edsoo.ru/ff0a478e
59 Pewmenne 3anau no reme «Ycia0BUs PaBHOBECUS 1 bubmumorexa [IOK
phIyaray https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBUs MEXaHU3Ma.
60 Jlaboparopuas pabota «M3mepenne KI1J] HakmoHHON 1 0.5
IJIOCKOCTH
61 Pemenue 3amad o reme "Pabdora, momnocTs, KIT/T" 1 Eﬁﬁfﬁﬁ?ﬁ/ ff0adcAs
62 Mexanuueckas sHeprus. Kunernueckas u 1 bubnunoreka [JOK
MOTEHIATIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 1O TeMe " DKCIEePUMEHTAIBHOE
64 ompesieNeHHe N3MEHEHHUS KHHETHYECKOUN U 1 |
MOTEHIIUATIBLHON YHEPTUH MPU CKATHIBAHUU TeJA IO
HAKJIOHHOM TIOCKOCTH"
KonTponbnas padora no teme «Pabora 1 MOITHOCTb.
65 OHeprus»/Bceepoccuiickas mpoBepouHasi paboTa mpu 1
MIPOBEJICHUU Ha OYMa)KHOM HOCHUTEJIE
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"MexaHnueckoe ABuxeHue" https://m.edsoo.ru/ff0adee6d
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme 1 bubnnorexka [JOK
"JlaBneHue TBEPIBIX TeJ, )KUIKOCTEH U razo" https://m.edsoo.ru/ff0a4ffe
68 PezepHblil ypok. Pabota ¢ Tekctamu o teme "Pabora. 1
MomnocTts. OHeprus”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KVIACC

KoaunuecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Nen/m Tema ypoka Kontpoabubie IIpakTunueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON 1 bubmmoreka [JOK
TEOPHH M UX OTBITHBIE TIOJITBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mMep aTOMOB U MOJIEKYJ 1
3 Mogenu TBEPAOTO, JKUJIKOTO M Ta3000pa3HOTO 1 bubmmoreka [JOK
COCTOSIHM BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, )KUJIKOTO H
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HA OCHOBE 1
MIOJIOXKEHUH MOJICKYJIIPHO-KHHETUYECKOU TEOPHH
5 Kpucrammmueckue n amop¢HbIe Tena 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KamWUIIpHOCTD. [ToBepXHOCTHOE 1 bubmuoreka [IOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHHE U CKATUE 1 bubmorexa [OK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JIBM)KCHHUS YaCTHII
Buytpennsist aneprus. CriocoObl U3MEHEHUs bubmmnoreka HOK
9 . 1
BHYTPEHHEN 3HEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunae Tennonepenaun 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a6412
K-KOH Huus "[IpakTudeckoe ucroabL30BaHU
11 zelil(jmmzxq():e]alz)zicfla BeIIIIe)CTB u SJZTZEH:.H(;)B B31(1)ensfx ) 1 1 Bubmzorexa LIOK
" https://m.edsoo.ru/ff0a65c0
SHEeprocOepex eHus
12 KonuuectBo TemnoTel. Y neabHas TEMI0EMKOCTD 1 Bubmorexa OK
) https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro Oananca. TermmooomMeH u 1 bubnuotexa [JOK

TCIIJIOBOC paBHOBECHUC

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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JlaboparopHuas pabota "VcciienoBanue sBICHUS

bubnunoreka LIOK

14 ”;S)ZJ;I(')'OfiMeHa IIPY CMEUIMBAHUU XOJIOJHOMN U ropsyeit https://m.edsoo.ru/fa6a98
15 Pacuer konuvecTBa TETIOTHI, HEOOXOAMMOTO IS
HarpeBaHus Tella U BIISISIEMOr0 UM IIPU OXJIaKICHUU
16 JlaGopaTtopHnas padota "OnpeaeieHue yaeapbHOU bubmuorexa [JOK
TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBA. Y IeJbHas TEeII0Ta CrOPaHUS bubmmorexa HOK
https://m.edsoo.ru/ff0a7b5a
13 [1naBrieHue 1 OTBEPAEBAHUE KPUCTAIIMYECKHUX Tell. bubanorexa [JOK
Y enbHas TEIUIOTA IUIABICHHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas paboTta "Onpenenenue ynenbHON bubanorexa [JOK
TEIUIOTHI TIJIABJICHUS JIbja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u konaeHcanus. Mcmnapenue Eggil;/(g.eeﬁggﬁ/ ff0a740c
3 xomtenca. Susmcivoets revmeparypu xnes or BuGmiorexa I1OK
ATMOC(EPHOTO JaBJICHI https://m.edsoo.ru/ff0a786¢
2 Bnaxnocts Bo3ayxa. JlJabopaTopHas padora bubmuoteka [IOK
"OnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3agau Ha onpeieseHue BIaXKHOCTH BO3/1yXa
24 [TpunIMMIIBEI paboTHI TEMIOBBIX ABUTaTeneil. [lapoBas
TypOuHa. /[BuraTesb BHyTPEHHETO CTOPAaHUSI
25 KIIJI renmoBoro auraress. TenaoBbIe IBUTATEIHN U bu6nmorexa LIOK
3aIIUTa OKPYIKAKOIICH CpeIb https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTHH B
TEIJIOBBIX MPOIIECcCcax
37 “ennomme smaenus, Howeronse arperatmuns ubmiorexa LIOK
COCTOSHH BemecTsa" https://m.edsoo.ru/ff0a83{2
28 KonTtponbHas padota no teme "TerioBbie siBIEHUS. bubmuoteka [IOK

M3MeHeHune arperaTHbIX COCTOSIHUIM BeecTBa"

https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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29

OnekTpusanus Ten. [[Ba posia aIeKTpUIeCKuX 3apsiioB
VYpoxk-uccienopanue "DaeKTpu3aius TeJl UHIYKIUEH 1

30 A 1
MIPH COMPUKOCHOBEHHUH
31 B3aumopeiictBue 3apsukeHHbBIX Tell. 3akoH Kynona bubmmorexa HOK
A p ' Y https://m.edsoo.ru/ff0a87e4
3 DnekTpuyeckoe noJie. HampsikeHHOCTD 3JIEKTPUYECKOTO bubmuorexa [JOK
nois. [IpyuHIMN cyneprno3uiny 3JIeKTPUIECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsiioB. J1eMeHTapHbIN
3apsn. CTpoeHue aroma
[IpoBogHMKY U TUANEKTPUKU. 3aKOH COXPaHEHUS Bbu6mmoteka [IOK
34
AJICKTPUIECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bu6nmnorexa LIOK
35
IEKTPUICCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. bubmmoreka [JOK
M cTOYHHMKH 3IEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0ad6b2
38 VYpok-uccienoBanue "JleiicTBre 371€KTPUUECKOTO MO 1
Ha IIPOBOJIHUKH U TUDJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METAIIJIAX, )KUJIKOCTAX U Ta3ax bubmmorexa [IOK
P > I https://m.edsoo.ru/ff0a9838
40 DJIeKTpUUecKas 1Ielb U €€ COCTaBHbIE YaCTH
A1 Cuia Toka. JlabopatopHnas pabora "M3mepenue u 0.5 bubmuoreka [IOK
peryiupoBaHHe CHIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpshkeHue. BoapTmerp.
42 Jlabo IE)ITO Hast a6o£a "U3mepenue u erp JTUpPOBaHUE 0.5 bubmorexa HOK
patop " P P perymp ' https://m.edsoo.ru/ff0a%¢14
HANPSDKEHUS
CornpoTuBieHUE NPOBOAHUKA. Y AEIBHOE bubmmoreka [JOK
43
COIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTtopHast paboTta "3aBUCUMOCTH JIEKTPHUIECKOTO 1 bubnuorexa [JOK

COIMPOTHUBJICHUA IIPOBOAHKKA OT €TI0 IAJIMHBI, IIJIOIIAAN

https://m.edsoo.ru/ff0aa738
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NIONEPEYHOr0 CEUYEHUs U MaTepuana”

3aBUCHUMOCTH CHJIBI TOKA OT HampsbkeHusl. 3akoH OMa

bubnunoreka LIOK

45 JUTSL YYaCTKa LETH https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHas pabora "lccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UJIYLIETO YEPE3 PE3UCTOP, OT bubmmoreka [JOK
COTIPOTHUBIICHUS PE3UCTOPA U HAMPSOKCHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U MapaICIbHOE COSAMHEHUS
MTPOBOJTHUKOB
JlaGopaTopHas padora "IIpoBepka paBHIIa CIIOXKEHHUS
48 HaHpill)X(eHli)/Iﬁ HIE)I/I HocnenfBaTeIJ)IbHoffl COEMHEHUU JABYX bubmorexa LIOK
" https://m.edsoo.ru/ff0aaasS8
PE3UCTOPOB
49 JlabGopaTtopHast pabota "I[IpoBepka npaBuiia sl CUIIBI bubmmorexa [JOK
TOKA IMPHU NapaJlIeIbHOM COSTUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3amau Ha mpumMeHeHne 3akoHa Oma s bu6nunorexa LIOK
Pa3TUYHOTO COCTUHECHHMSI POBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOILITHOCTD ANEKTPUUYECKOTO TOKA. 3aKOH bubmmnoreka HOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHnas pabota "Onpenenenue paboOTs U bu6nmorexa LIOK
MOIIIHOCTHU 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTPUUYECKHE IIETTH U MOTPEOUTENN IIEKTPUIECKOM bubmuoreka [IOK
53
sHepruu B ObITy. KopoTkoe 3ambikaHMe https://m.edsoo.ru/ff0ab660
ITonroroBka K KOHTPOJBHOU pabOTeE TIO TEME
54 "3erKTqueCKHe 3ag${m>1. 3a§}l)KeHHLIe Tela U ux bubnmorexa OK
N N N " https://m.edsoo.ru/ff0abd2c
B3anMOIeHCTBHS. [TOCTOSIHHBIN 3JIEKTPHYSCKHIA TOK
KonTponbhas pabota no teme "nekTpuyecKue 3apsiibl.
3apspKeHHBIC Tela U UX B3auMoIercTBus. IlocTosHHBIN
55 BHSKTqueCKHﬁ TOK"chepoccngcxaﬂ MPOBEPOYHAS bubmaorexa LIOK
https://m.edsoo.ru/ff0abead
paboTa npu IpoBEACHUH C UCTIOTb30BAHUEM
KOMIThIOTEpa
56 ITocTossHHBIC MarHUTHI, NX B3aNMO/ICHCTBHE
57 VYpok-uccnenosanue "M3yueHnue mosuei mocTOSHHBIX bubnmnorexa [JOK
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MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruaurtHoe mojae. MarauTHoe 1ojie 3eMIIH U ero 1 bubnunoreka LIOK
3HAUYEHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA bubmuorexa [JOK
59 1
MaramuTHOE 1MoJjie KaTyIIKu C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHHE 3JICKTPOMArHUTOB B TEXHHUKE.
60 H£6opaTopHa;1 pa6(f)Ta "N3yuenue nencTBus 1 0.5 bubmorexa LIOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOJIHKK C TOKOM
DIIEeKTPOABUTATENb MOCTOSTHHOTO TOKA. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA bu6nmorexa LIOK
61 1
Tpancnopte. JlaboparopHas padora "KonctpynpoBanue https://m.edsoo.ru/ff0ac86¢
1 u3yueHue paboThl AJEKTpOABUTaTENS"
62 OmnbiTel Dapajyies. 3aKOH AIMEKTPOMArHUTHOW WHTYKITHH. 1
[IpaBuio Jlenna
OnekrporeHepatop. CriocoObl oTydeHus
63 ANEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH HA 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64 [TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"
KonTponbHas padora mo teme "DIEKTpHIECKUE U
65 MaFHIETHBIe ﬂBﬁeHI/I}I"/BCepOCCHfICKaHpHpOBCpOHHaH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0acb14
paboTa nmpu npoBeACHHH HAa OYMa)KHOM HOCHTEIE
66 PesepsHslii ypok. Pabota ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"TennoBele sBICHUA" https://m.edsoo.ru/ff0accSe
67 PesepsHslit ypok. PaGorta ¢ TekcTamu 1o Teme 1 bu6muoreka [JOK
"TToCTOSIHHBIH AJIEKTPUUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarauTHbIe SIBJICHHS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 14.5
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9 KVIACC

Ne Tema ypoka Kosmmyecrso 1acos DJIeKTPOHHbIE HH(POBLIE
n/m Bcero Konrposbubie Ilpakruueckne  00pasoBaTelibHbIE
padoThbI padoThbI pecypchl
1 Mexanudeckoe qBrxkeHue. MarepuajibHasi TOUKa 1
) Cucrema orcyeta. OTHOCUTENIBHOCTH MEXaHUYECKOTO 1 bubnmoreka [JOK
TIIBUKEHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE TPSIMOTMHEWHOE JIBHIKEHUE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBnomepnoe npsimonuneiinoe napmxkerue. Cpentss 1
Y MTHOBEHHAsi CKOPOCTb
5 [IpsimonuHEtHOE PaBHOYCKOPEHHOE BUKECHHUE. 1 bubnnorexa [HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocTh MPSIMOTMHEHHOTO PABHOYCKOPEHHOTO 1
nBrkeHus. ['paduk ckopocTu
JlabopaTtopHas pabota "OnpeneneHne yCKOpEHUs Tena Bubmorexa [OK
7 MIPU PABHOYCKOPEHHOM JBUKEHUU MO HAKIIOHHON 1 1 httos://m.edsoo.ru/ffoadb18
miockocty" DS/, ]
8 CBoboaHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTHU. Ilepuon u 1 bubnuoreka [IOK
yactoTa oOpaiienus. JIuHeiiHast u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpoCcTpeMUTENBHOE YCKOPEHHE 1
11 [IepBeb1it 3ak0oH HproToHa. BekTop cuibl 1 Egg;?/ﬁeiioﬁ/ ff0ac612
12 Bropoii 3akon Herotona. PaBHoelicTBy0mas cuia 1 Eggg?/(;:ee?siorﬁ/ f0aeT2a
13 Tperuii 3akon Hetotona. Cyneprio3unus cui 1 Egg;?/ﬁeiioﬁ/ 02c982
14 Pemenne 3amad Ha npumeHeHue 3ak0HOB HproToHa 1 bubmoreia LHOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anay no teme «Cuia ynpyroctu»
JlabGopaTopHas padbora «OmnpeneneHne KeCTKOCTH bubmuorexa [JOK
17
MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 C e
118 TpeHi https://m.edsoo.ru/ff0af738
19 Pemrenue 3anau no reme «Cuiia TpeHUs» bubmorexa LHOK
A p https://m.edsoo.ru/ff0afa26
JIaGoparopnas pabota "Onpenenenue kodpduiuenrta bubmmoreka [IOK
20 "
TPEHUS CKOJIbKCHUS https://m.edsoo.ru/ff0at8be
Pemenue 3agau mo teme "3akonsl HeroTona. Crita bu6mmoreka [IOK
21 "
ynpyroctu. Cuna TpeHus https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUSI. bubnnoreka [JOK
YckopeHne cBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0at044
Ypok-koH(pepenius "JIBMKEHHE TSI BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (CoHeYHas cucTeMa).
lamaktuku"
24 Pemenne 3agau mo teme "Cuia TSHKECTH U 3aKOH bu6mmoreka [IOK
BCEMUPHOI'O TArOTeHUs" https://m.edsoo.ru/ff0af5{8
25 IIepBasg kocMuueckas CkopocTs. HeBecomocTs u bubnuoreka [IOK
eperpys3Ku https://m.edsoo.ru/ff0af33c
P 78 A S
ABHOBECHE MATEPHATLHOH TOUKH 6COJ‘IIO}“HO TBEPAIOE Bubnmorexa [IOK
26 Teno. PaBHoBecue TBEPAOTO Tea ¢ 3aKPETUIEHHONW OChIO
https://m.edsoo.ru/ff0afe36
BpaueHus. MoMeHT cuibl. LleHTp Tsbxectn
PaBHOBecue marepuanbHOI TOUkH. AGCOIIOTHO TBEPIOE
27 Teno. PaBHoBecHe TBEPAOTO TENA C 3aKPEMIIEHHON OChIO
BpaueHus. MomeHT cuibl. LleHTp Tsbxectn
28 Pemenue 3amau no reme "MomeHT cunbl. LleHTp bubmuorexa [JOK
TKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubnnorexka [JOK

"Mexannueckoe aBrokenne. Bzaumoneiictsue ten'

https://m.edsoo.ru/ff0b0408
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KonrtponsHas padora no reme "MexaHnueckoe

bubmuoreka [JOK

30 nBrxenne. Bzaumonericteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUS bubmuorexa [JOK
UMIYJbca. YIIPYroe u HEYIPYroe B3auMOACHCTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3agad no reme "3akoH COXpaHEHUsI UMITYJIbca" bubamorexa [IOK
https://m.edsoo.ru/ff0b096¢
33 VpOK—KOH('i')epeHuI/I}I "PeakTHBHOE JBU)KEHUE B MPUPOIE
U TEXHUKE
bubnnorexa [HOK
34 Mexanundeckas paboTa U MOIITHOCTb https://m.e dS(I;E).ru I£f0b0a84
35 PaboTa cuitbl TSKECTH, CUIIBI YIIPYTOCTH U CHIIBI TPEHHSI bubmorexa LHOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas padota «OnpeneneHne paboThl CUITBI
36 TpEHUs TP PABHOMEPHOM JBUKEHUU Tela 110
TOPU30HTAJILHOM MOBEPXHOCTH
37 Cs3b sHepruu U padoTsl. [loTeHnanbpHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHUHETHYECKON bubnnoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXaHUKE
40 JlabopaTopHas pabota «3y4ueHue 3akoHa COXpaHEHUs bubnuorexa [JOK
SHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebartenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU bubmorexa LHOK
https://m.edsoo.ru/ffOb1858
47 3aryxatomue Konebanus. BelHyk1eHHBIe KOJIeOaHusl. bubnuoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b2010
43 MareMaTtrueckuil 1 py>KUHHBI MAsITHUKH
44 VYpok-uccaenoBanue «3aBUCUMOCTh TIEpUOJa bubnmoreka [JOK
KoJ1e0aHui OT )KECTKOCTHU MPYKUHBI K MAaCChl IPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpareHne sHEPrun NPy MEXAHUYECKUX KOJIEOAHUSIX
46 JIaGoparopHas pabota «OnpeneneHne 4acToThl 1 bubnuorexa [IOK

nepuoja KojebaHui mpyKMHHOTO MasiTHUKa»

https://m.edsoo.ru/ffOblaec
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Jlaboparopnas padota «I[IpoBepka HE3aBUCUMOCTH

N Bbub6mmoreka [JOK
47 nepuoja kojiebanuii rpysa, MoABEIIEHHOTO K HUTH, OT 1
https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
48 Mexanndeckue BojiHbI. CBOICTBA MEXaHUYCCKHUX BOJIH. bubmuorexa [JOK
[IpomoapHBIC U TONIEPEUHBIE BOJHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHnius "MexaHn4YecKue BOJIHBI B TBEPIOM
tene. CelicMuyeckue BOJIHBI"
50 3ByK. PacnipocTpanenne u oTpakeHue 3ByKa
51 VYpok-uccnenoBanue "Habntonenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"
57 I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHYECKHIA
pe30HaHC
53 VYpox-koHpepenuus "YinpTpa3Byk u HHPpa3ByK B bubnnorexa [HOK
MIPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnnoreka [JOK
coxpaHeHHs. MexaHn4yecKne KojaeOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHas pabota no Teme "3aKOHbI COXpaHEHUSI.
MexaHuuyeckue Koyue6aHus ¥ BOJTHBI"
bubnmnoreka [JOK
56 DNEeKTPOMarHuTHOE 1oJjie. DIEeKTPOMAarHUTHbIE BOJHBI 1
https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "llkana 31eKTpOMarHUTHBIX BOJIH. Bubmiorexa [IOK
58 Hcnonb30BaHue AIIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM
" P % https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpoxk-uccienopanue "M3ydyeHue CBOWCTB Bubnorexa [TOK
59 ANEKTPOMArHUTHBIX BOJIH C MIOMOIIbI0 MOOHIEHOTO
P " https://m.edsoo.ru/ff0b2c6¢
TenedoHa
60 Pemenue 3anay Ha onpeeneHre 4acTOThl U ITTMHBI
ANEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas npupona ceeta. CKOpoCTh CBETa. bubnmnoreka [JOK

BosHoBEIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceta. [IpsAMOIMHENHOE pacpOCTpaHEHUE

bubmuoreka [JOK

62 ceera. 3armenust Comnna u JIyHb https://m.edsoo.ru/ff0b3658

63 3aKOH OTpakeHHs cBeTa. 3epkaya. Pemenue 3aga4 Ha bubmuorexa [JOK
MPUMEHEHHE 3aKOHA OTPa’KEHUS CBETa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA bubamorexa [IOK

https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpeHHEE OTpakeHue cBeTa. Vcrmonp3oBaHue
65 MIOJIHOTO BgyfpeHHeroTcE)TpameHHﬂ B ONTHYECKHUX bubamorexa [IOK
https://m.edsoo.ru/ff0b3c5c
CBETOBOAX
JlaGopaTopHas padora "lccnenoBanue 3aBUCUMOCTH
66 yIJla IpeIoMJIEHHUS CBETOBOTO JIyda OT yIJjla MaJleHus Ha
rpanute "Bo3gyx-crexkio""
Ypok-koHpepeHmus "Vcnoas30BaHUE TOTHOTO
67 BHYTPEHHET0 OTPAKEHUSI: CBETOBO/IbI,
ONTHKOBOJIOKOHHAS CBSI3h"
bu6mmoreka [IOK

68 JInuzel. OnTHYecKas Cujia JTUH3BI https://m. edsoo.ru/f0b3R2¢

69 [TocTpoenue n300pakeHU B TUH3AX bubmorexa [IOK

https://m.edsoo.ru/ff0b444a

70 JlabopaTtopHas pabota "Onpenenenue GOKyCHOTO bubnuorexa [JOK
paccTOSHUS U ONITUYECKON CHITBI COOMparomieit JTUH3bI" https://m.edsoo.ru/ff0b4206

" " bubmuorexa [JOK

71 VYpok-koHpepeHuus "OnTudeckre TMH30BbIe TPUOOPHI https://m.edsoo.ru/f0c0aTe

72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa [IOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "Jledextsl 3penns. Kak coxpanuts
3peHue"”

74 Paznoxenue 6enoro csera B criektp. OnbiTel HeloTOHA. bubnuoreka [IOK
CrnoxeHue CeKTpaIbHBIX I[BETOB. Jlucnepcust cBeTa https://m.edsoo.ru/ff0c0f4c
JlabopaTtopHas padoTta "OmBITHI TTO PA3IOKEHUIO OEIO0TO Bubnmorexa [IOK

75 CBETa B CIIEKTP U BOCIIPUATHIO I[BETA MPEAMETOB IIPHU UX

Ha0JII0/IEHUU Yepe3 I[BETOBbIE PUILTPHI"

https://m.edsoo.ru/ff0c0e2a
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VYpok-nipakTukyM "BoiHOBbIE CBOMCTBA CBETA:

76 nucnepcusi, uaTepdepennus u nudpaxus”
77 OmnpiTel Pe3epdopaa u muranerapHas MOJIENb aTOMa Eggi@ﬁéﬁiiﬁ f0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue u noriomnieHrue cBeta arToMmoM. KBaHTBI. bu6mmoreka [IOK
JluHeWyaTpie CEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-mipaktukyM "HabumoieHne crieKTpoB uCycKaHus'" bubmorexa HOK
https://m.edsoo.ru/ff0c1550
81 PamgnoakTUBHOCTE U €€ BUIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sipa. Hykinonnas moaens Bubmiorexa [JOK
https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbIC peBparnieHus. M3oTomns bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
34 Pemenue 3amau mo teme: "PagnoakTUBHEIE bu6mmoreka [JOK
npeBpauieHus’" https://m.edsoo.ru/ff0c1b4a
85 IIepuon nonypacnana
36 VYpoxk-koHpepenuus "PagroakTHBHbIE U3ITyUYEHUS B bubnuoreka [IOK
MpUPOIe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
’7 SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3aPsA0BOrO U bubmuorexa [JOK
MacCCOBOTO YHCET https://m.edsoo.ru/ff0c1¢c58
88 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU bubmorexa LHOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3ana4 no teme " nepusle peakuun”
90 Peakuuu cuntesa u nenenud saep. ICTOUHMKH SHEpTrUn bu6mmorexa [IOK
Comniia u 3BE371 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHbepeHIus "Hnepfiaﬂ sHepreTuka. Jlencreus
PaIMOAKTUBHBIX M3JTyUYE€HUN HA KUBBIE OpraHU3MBbI"
9 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubnnorexka [JOK

"DJeKTPOMArHUTHOE T0JIe. DIEKTPOMAarHUTHBIE BOJIHBI.

https://m.edsoo.ru/ff0c223e
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KBauroBrie sBiaenus"

KonTponbHas padbota mo Teme "IIeKTpOMarHuTHOE

93 " 1
noJie. DIEKTPOMAarHUTHBIC BOJHBI. KBaHTOBBIC SIBIICHUS
04 IToBTOpenue, o600menue. JlaboparopHsie pabOTHI 1O 1 1 bubmuorexa [JOK
Kypcy "BzaumoneiicrBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTropenue, o6o0meHne. Penienne pacueTHbIX U 1 bubmumorexa [IOK
Ka4yeCTBEHHBIX 3aj11a4 o TeMe ""TeroBbie mpoiecch” https://m.edsoo.ru/ff0c2572
36 aveorsenma saas no rewe "KIT rertonmme | BuGaorexa LIOK
o https://m.edsoo.ru/ff0c2a22
JIBUTaTEICH
| Domoeeme olofmems Pemepcmnn | Bumorea 101
o " https://m.edsoo.ru/ff0c2b30
AEKTPOYCTaHOBOK
08 [ToBTropenue, o6o0menue. JlaboparopHbie pabOTHI 1O 1 1 bubmmoreka [IOK
Kypcy "CBeToBble siBiIeHUS" https://m.edsoo.ru/ff0c2¢c52
bubmuorexa [JOK
99 HToroBast KOHTpoOJIbHASA paboTa 1 https://m.edsoo.ru/ff0c2d6a
o | oo oG, Fbom e o e | Busorea 101
" p ’ https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 [ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"CsetoBble siBinenus","KBantoBast u siaepHas ¢usmka'. https://m.edsoo.ru/ff0c3044
102 O0600menne Mmatepuana kypca pusuku 9 kiacca 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

+  Owusuka 9 xnacc/ leppimkun A.B., I'yrauk E.M. O01iecTBoO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «/IPODAY; AkimoHepHoe o0miecTBo «M31aTenbCcTBO
«IIpocsemenue»

»  @usuka 8 kimace/ [leppimkun M.M.,iBanoB A.M. OO011ecTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY; AknmonepHoe odmiecTBo «M31areascTBoO
«IIpocsemenne»

*  Owusuka 7 xnacc/ Ieppimkun A.B., I'yrauk E.M. O011ecTBo ¢ orpaHMYeHHO
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocsemenne»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






