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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS COCTaBlieHA Ha OCHOBE
MIOJIOKEHUH M TpeOOBaHM K pe3ysbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOW 00Opa3oBaTesIbHOU
nporpammsl, npeacraBieHHsix B @I'OC 00O, a takxe ¢ yu€roM QenepanbHOil paboyeil mporpaMMel
Bocnitanus v Konuenmuu npernoiaBanus yueonoro npeamera «Dusnkay.

Copepxanue mporpaMMbl 1O (U3UKE HAMpaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYyYaroIMXCs M OpraHU3alUi0 H3yuyeHus (UMK Ha JeATeNbHOCTHOH OCHOBe. B
nporpamme 1o (U3MKe YYUTHIBAIOTCS BO3MOXHOCTH YYE€OHOTO IpeIMeTa B pealn3alud TpeOOBaHHIMA
OI'OC OO0 k nIaHUpPyeMbIM JUYHOCTHBIM W METAaIpEeIMETHBIM pe3yiabTaTaM OOyueHHus, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHbBIX YUEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHUsl.

[Tporpamma no (pusmke ycraHaBIMBaeT paclpeesieHne y4eOHOTO MaTepuaia 1mo rojgamM o0ydeHus
(mo kJyaccam), mpeajaraetT MpUMEPHYIO MOCIEA0BAaTENbHOCTh M3YYEHHUS TE€M, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOW MOMOIIM YYHUTEIHO B
co3aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

Ou3nka SABIAETCS CHUCTEMOOOPa3yIOIKUM JUIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEAMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB M SIBIIEHUM, HW3y4aeMbIX XHUMHEH,
Ouosorueil, actpoHoMue u gundeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IpeaocTaBisieT Haubojee sCHble 00pa3lbl MPUMEHEHUS HAay4yHOTO METOo/a IMO3HaHHUs, TO €CTh
crioco6a MmoyryuyeHust A0CTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 riIaBHBIX 3a7a4 pU3NYECKOoro oOpa3oBaHUs B CTPYKType 00IIero oOpa3oBaHusl COCTOUT B
(opMHUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroIuxcs.

N3yuenne ¢u3uku Ha  0a30BOM  ypOBHE  MpEAINOJaraeT  OBJAJCHHE  CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

® HAy4YHO OOBACHATH SIBJICHMUS,

® OIICHUMBATh U IOHUMaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMSI;

® UHTEPHPETHPOBATh JAaHHBIE M UCIOJb30BATh HAYUHbIE JOKA3aTENbCTBA NI MOJyYEHUs
BBIBO/IOB.

Ienu n3yyenus Gu3MKU HA YpOBHE OCHOBHOIrO 00Iiero obpa3zoBaHus omnpeneseHsl B Konuenuu
npenojaBaHus yde6Horo mnpenmera «®dusuka» B 00pa3oBarenbHBIX oOpraHuzanusx Poccuiickoit
denepanyy, pean3yrolUX OCHOBHbIE 00I1€00pa3oBaTeIbHbIE IPOrPAMMBI, YTBEPKAEHHON peleHHeM
Komnernn MunucrepctBa npocBemienus: Poccutickoii ®eneparuu (mpotokoi ot 3 aexadps 2019 r. Ne
[1K4BH).

Heaun n3yyeHus GpU3NKu:

e npuoOpeTeHHEe HHTEpeca U CTPEMJICHUS OOydalolMXCs K HAydYHOMY M3YYEHHUIO INPHUPOJIBL,

pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/Ie MO3HAHUs U (POPMUPOBAHHUE UCCIIEJOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;

e (opMuUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4eHUsI OCHOB CTPOEHUSI MaTepHH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE NPEJCTABICHUNA O PoiM (DU3MKM IS Pa3BUTUS JPYrMX €CTECTBEHHBIX Hayk,
TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX cepax Oyaymiei npodeccuoHaIbHON eATeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIlPaBIICHUH.



JlocTkeHne 3TUX Ieliel mporpaMMbl Mo (pU3MKe HAa ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
obecrieunBacTCs PEIICHUEM CIICTYIONUX 3a1a4:
e MpUOOpETeHHWE 3HAHUU O IUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAHHYECKUX, TEIIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e puoOpeTeHHe yYMEHUW ONHUCHIBATH U OOBSCHATh (PU3NUYCCKUE SBJICHHS C HCIIOJIB30BAHHEM
MOJIyYCHHBIX 3HAHUI;
® OCBOGHHE METOJIOB PEIICHHUSI MPOCTEHIINX PAaCUETHBIX 33/1a4 C MCIIOJIb30BaHUEM (PH3MUECKUX
MOJIeJIeH, TBOPUYECKHUX M MPAKTUKOOPHUEHTHPOBAHHBIX 33134}
e pa3BUTHEC YMEHHWI HAONIONATh TPUPOJHBIC SBJICHUS M BBHITIOJIHATH OIMBITHI, JIAOOpPATOPHBIC
paboTHI M SKCIIEPUMEHTAIBHBIE NCCIIEAOBAHMS C UCTIOIB30BAHUEM H3MEPHUTEIBHBIX IPHOOPOB;
e ocBocHHEC TpHEMOB pPabOTEI ¢ wuWHpoOpManUerd (QHU3MIECKOTO COJCpIKAHUS, BKIFOYAs
WH()OPMALIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKH, aHAU3 M KPUTHYCCKOE OIICHUBAHUE
nHpopmanuy;
® 3HAKOMCTBO CO cdepamu TPO(PECCHOHATBHON ACSITEIBHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3HUECKOIN HAYKH.
Ha u3yuenue pusuku (6a30BbIi ypoBEHb) Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUsi OTBOJAUTCS
238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heeln0), B 8§ kimacce — 68 yacoB (2 daca B Hezeln0), B 9
KJ1acce — 102 yaca (3 yaca B HEJZIEII0).

[Ipennaraemplii B mporpamMe mno (u3uke nepedyeHb JabopaTOpHbIX PadOT U OMBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JeNaeT BHIOOP MPOBEIEHUS JaOOpaTOpHBIX padOT M OMBITOB C
y4€TOM HHIUBUAYAIBHBIX OCOOEHHOCTEH oOOydaromuxcs, CIHCKAa OSKCIEPUMEHTANbHBIX 3aJaHHi,
Ipe/UlaraéMblX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOIO K3aMeHa 1o (pu3uke.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAKILEr0 MUPa.

®dusnka — HayKa o npupoje. SABiaeHus npupoasl. Pu3ndecKue BJICHU: MEXaHUYECKUE, TEIIJIOBBIC,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

duznyeckue BennunHbl. M3mepenne pusnueckux BenwunH. Ousndeckue npudopsl. [lorpenrHocts
n3MepeHu. MexlyHapoaHas CUCTEMa EANHUL.

Kak ¢usuka u japyrue ecreCTBEHHbIC HAYKH W3YYarOT MPUPOAY. ECTeCTBEHHOHAaydHBI METO.
MO3HAHUS: HAONIOACHUE, MOCTAHOBKA HAYYHOI'O BOMPOCA, BBIABMIKECHUE THIOTE3, IKCIEPUMEHT IIO0
MPOBEPKE TUIOTE3, 0OBICHEHHE HAOII0aeMOTO siBJieHUs. Onucanne PU3NYECKUX SIBICHUN C MIOMOIIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUS.

2. @uznueckne nTpUOOPHl U TpOIEAypa NPSAMBIX H3MEPEHUN aHAJOTOBBIM W HHU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre EeHbI JEICHHS KTl U3MEPUTETHLHOTO TIprbopa.

N3mepenue paccTossHMil.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue Temneparypsl py MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.
[IpoBenenue nccnenoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTD MOJETA MIAPUKA, MTYIIEHHOIO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTYCKa.

o vk wnNeE

Pasznen 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHnue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3mepbl. ONBITHI, TOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxkeHue yactul] BemiectBa. CBsI3b CKOPOCTH JBUKEHHUS YacCTHUL] C TemiepaTrypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BelecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHME T'a30B, KHUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX)
Ten. B3auMmocBsA3p MEXy CBOWCTBAaMM BEUIECTB B PAa3HBIX arperaTHbIX COCTOSIHUAX M HX
aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6poOyHOBCKOTO JABHKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmionenue sBieHHH, OOBACHSIIONIMXCS TNPUTSIKECHHEM WIH OTTAJKUBAHUEM YaCTHI]

BEIlIECTBA.

Jlabopamopnwie pabomel u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30oBaHueM (poTorpaduii).

2. OmbITHI IO HAOIOJICHUIO TETNIOBOTO PACHINPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl.

Mexanuueckoe aBukeHue. PaBHomepHOe M HepaBHOMepHoe aBmxkeHue. CkopocTb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHHMH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SIBnenue uHepuuHU. 3aKOH MHepUUU. B3aumoneiicTBue Ten Kak NMPUYMHA W3MEHEHUSI CKOPOCTH
nBUoKeHUsT Ten. Macca kak Mmepa uHepTtHocTH Tena. IlnoTHocTs BemiecTBa. CBS3p IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JMHUIE 00BbEMA BEIIECTBA.

Cuna kak xapakrepucThka B3aumopencTBus Tenl. Cuia ynpyroctd u 3akoH ['yka. M3mepenune
CWIbl C IOMOLIBIO AMHAMOMETpPA. fIBlieHHE TAroTeHHsI U cwia TsokecTH. Cuia TSHKECTH Ha APYTUX
mwia"erax. Bec rtenma. Heecomocth. CliokeHHME CHJI, HalpaBIEHHbIX 110 OJHOW IPSIMOH.
PaBHopeiictByromas cui. Cuia TpeHus. TpeHHe CKOJIbKEHUS U TpeHue Mnokos. TpeHue B mpuponae u
TEXHHUKE.

Jemoncmpayuu.

Habmroienne MexaHu4ecKoro JIBUKEHHS Tea.

N3mepenune ckopocTr NpsSMOJIMHENHOTO IBUKECHHS.
Habnronenue siBjaeHUs] HHEPIUH.

Habmonenne n3MeHeHus: CKOpoCTH MPHU B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc N0 B3aUMOJICHCTBHUIO TEIL.

o vk wnNeE

CrnoxeHue CuiI, HalpaBJIEHHBIX M0 OJTHOM TIPSIMOM.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapuka B JKUJIKOCTH, MOJIETH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue CpeaHEH CKOPOCTU CKOJIBKEHHS OpyCKa MU IIapUKa M0 HAKIOHHOM IMIOCKOCTH.

w

Ompenenenre MIOTHOCTH TBEPOTO TeEa.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsokeHus (aedopmanuu) mNpYyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI TPEHMS CKOJIBKEHHsS OT Beca Tena |
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS W YBENWYEHUs JaBjeHUs. JlaBieHune ra3a. 3aBHCHMOCTH
JaBJIeHHUsd ra3a oT 00béMa, Temneparypbl. [lepemaua naBieHus TBEPABIMH TellaMH, >KMIKOCTIMHU WU
razamu. 3akoH [lackans. ITHeBMaTHuUeckue MamMHbBI. 3aBUCUMOCTbH JABJICHUS JKUJIKOCTH OT TIyOWUHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I 'napaBnuyeckie MEXaHHU3MBbI.

Atmocdepa 3emun u atmochepHoe naBiaeHue. [IpudnHbI CylecCTBOBAaHUS BO3AYIIHOW 000JIOUKH
3emmu. Omnwit Toppuuem. H3mepenuwe armochepHOTO HaBieHUSA. 3aBUCUMOCTh aTMOCGHEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asist uaMepeHust arMOCHEepHOTO JAaBIICHUSI.

JleiicTBHE KUAKOCTH U Tra3a Ha MOTPYXKEHHOE B HUX TeJo. BrlTankupatomas (apxumMezoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormaBanue.

Hemoncmpauuu.
3aBUCHUMOCTD JABJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromuecst COCypl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIIKHBAIONIEH CHUIIBI OT 00BEMa TOTPYKEHHOW YacTH Tella U TJIOTHOCTU
AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUITBI BECY BBITECHEHHOW KHUJKOCTH.

VYcnoBue mnaBaHus TeN: MJIABAHWE WIM NOTPYKEHUE Tell B 3aBUCHUMOCTU OT COOTHOILECHUS
MJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopusie pabomot u onvimul.

N



1. HccnemoBaHue 3aBUCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B KHIKOCTh YaCTH
Tena.

2. OmpeneneHue BBITAIKUBAOILIEH CUIIbI, JEHCTBYIOLIEN HA TENO, HOIPYKEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHUJIbI, JEHMCTBYIOLIEH HA TEJNO B KUJIKOCTH, OT
MacChl Tea.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, JEMCTBYIOUIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPY)KEHHOH B KUAKOCTH YaCTH TeJIa U OT TUIOTHOCTHU >KUKOCTH.

5. KoHcrpympoBaHue apeomerpa WIA KOHCTPYMPOBaHUE JIOJKM M oOmpeneieHue €

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannueckasi padoTa. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio paBHOBecusi peluara.
[Ipumenenue npaBuia paBHOBecUs pbluara K Oyoky. «3oi0toe mpasuio» Mmexanuku. KIIJ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas >Heprus. Kunernueckas u noreHuuansHas 3Heprus. [Ipespamnienue ogHoro Buaa
MEXaHUYECKOH 3HEPTUu B Jpyroil. 3aKOH COXpaHEHUs! SHEPIUH B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue paboThl CHIIBI TPEHUS NP PAaBHOMEPHOM JBHXKEHUU TeJa 10 FOPU30HTAIbHON

ITOBEPXHOCTH.
2. HccnenoBaHue ycIIOBUI paBHOBECHS pblyara.
3. WNsmepenune KIIJI HakTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHS] MEXaHUYECKOW SHEPIHUHU.
8 KVIACC

Pa3nen 6. TenuioBblie siBJ1eHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKONM TEOpPUM CTPOEHHUs BemecTBa. Macca u
pa3Mepsl  aTOMOB U Moyiekyd.  OmbITb,  MOATBEPXKAAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOM TEOpHUH.

Mopenu TBEPAOrO, KUAKOTO M Ta3000pa3HOrO COCTOSIHUM BemiecTBa. Kpucraminmueckue u
amopdubie Tena. OObsICHEHHE CBOMCTB Ta3oB, >KUIKOCTEM M TBEPABIX TEI HAa OCHOBE MOJIOKEHUI
MOJIEKYJISIpHO-KUHETHYEeCKON Teopun. CMayuBaHUe U KallWJUIApHBIC SIBJICHUs. TeIuioBoe paciiupeHue u
cKartue.

Temnepatypa. CBs3b TemmepaTrypbl CO CKOPOCTBIO TEIUIOBOI'O ABMXKEHUS 4YacTHll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUs] BHYTPEHHEH SHEepruu: TEeIulonepenadya W CoBeplieHue padoThl. Bumabl
TeIUIonepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIIWS, H3TyYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEIECTBA. TermiooOMeH U TEII0BOE PaBHOBECHE.
VYpaBHenue TeruioBoro Oanaxca. [lnaBieHue u OTBepAEBaHHE KPUCTAIUIMUECKHUX BEIIECTB. YeNnbHas
Teriota muaBieHus. [lapooOpasoBanue u koHaeHcarus. Vcmapenue. Kumenue. YiaenbHas Ttemiora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(EpPHOTO JaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAs TEMJI0Ta CrOPAHUSL.

[Mpunanuner padotel TemnoBbix asurareneii KIIJ[ temmosoro apurartens. TemnoBble IBUTaTeNy U
3alllMTa OKPYXKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.



Habmonenne 6poyHOBCKOTO ABMKEHUS.
Hab6monenue muddysumn.
Habmoienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmroienue TemioBoro pacimpeHus Tell.
W3menenne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarpeBaHUU HITH OXJIAXKICHUU.
[IpaBwuita u3MepeHus: TeMIepaTyphl.
Bunael Tenonepenayu.
OxnakJIeHue TPU COBEPIICHUH PAOOTHI.
HarpeBanue nipu coBepiieHUH padOThI BHEITHUMH CHITAMH.
. CpaBHEHHE TEIUIOEMKOCTEH PA3IMYHBIX BEIIECTB.
. HaGnronenue kunenust.
. HabmmroieHne mocTosHCTBa TeMIIEpaTyphl PH TUTABIICHUH.
13. Mogenu TenjaoBbIX IBUTaTENEH.

W ~NURWNE

R R
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Jlabopamopnwie pabomel u onvimel.

1. OnpITbl IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

OnbITHI 0 BhIpAIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEP/BIX TEII.
Onpenenenre AaBiieHUs BO3yXa B Oa/sIOHE IITPUILIA.

OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3IyXa OT €ro 00bEéMa M HarpeBaHMs

AN SN

HJIM OXJTAKJICHUS.
6. IlpoBepka ruMOTE3bl JWHEHHOW  3aBUCHUMOCTHM  JUIMHBI  CTOJOWKA JKUJIKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaOmronenne n3MeHEeHUs1 BHYTPEHHEH SHEPTUM Tella B PE3yJIbTaTe TEIuIonepeaayn U padoThl
BHEIITHUX CHIL.

8. HccnenoBanue sSBJIEHUS TEIJI0O00OMEHA ITPU CMEIIUBAHUH XOJIOTHOM M TOPSIYEH BOIBI.

9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW NPH TEMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM ITUIUHIPOM.

10. Onpenenenue yaenbHOU TEIIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue mpouecca ucnapeHus.

12. Onpenenenrue OTHOCUTENIbHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaeabHOUW TEIOTHI TIJIaBJICHUS JIbJA.

Pa3znen 7. diekTpryeckne U MAarHUTHbIE SIBJICHMSI.

DnekTpuzanus Tei. [[Ba posa 35eKTpudeckux 3apsaaoB. BzauMoaencTBue 3apsyKeHHBIX TEIl. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJCHCTBHS 3apsSKEHHBIX TEJ OT BEIMYUHBI 3apSA0B U PACCTOSTHHS
MEXIy TeJlaMu).

Onekrtpuueckoe mnone. Hampsok€HHocTh 3nekTpuueckoro mnods. IlpuHuun cyneprno3unuun
ANEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsioB. DJIEMEHTAapHBIM 3yeKTpuuyeckuil 3apsaia. CtpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKU TOK. YCIIOBUSA CYHIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA. VICTOUHMKHM MOCTOSIHHOTO
ToKa. JIeHCTBUS DIMEKTPHUYECKOro TOKa (TEMIOBOE, XMUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B
JKHJIKOCTSIX M rasax.

Onektpuueckas uemnb. Cuna Toka. DnekTpuyeckoe HamnpsbkeHue. ConpoTHUBIIEHHE MPOBOJHUKA.
VYnenbHoe compoTHBIEHHE BemecTtBa. 3akoH Owma ana ydactka uenu. llocnepoBaTenbHoe U
napajuieJIbHOE COeIMHEHNUE MMPOBOIHUKOB.

PaGota m MOIIHOCTH ANEKTpUYECKOrO Toka. 3akoH Jxoyns—JIeHma. DneKTpuyeckue Ienu u
MOTPeOUTENHN dNEKTPUUECKO dHeprun B ObITYy. KOpoTKOe 3aMbIKaHueE.



[TocrostHHbIE MarHuThL. B3anMoaecTBUE NOCTOSSHHBIX MAarHUTOB. MarHutHoe mosie. MarHutHoe
nosie 3eMJId U ero 3HaueHue JUIs Ku3HU Ha 3emiie. OnbIT Dpcrea. MarHuTHOE MOJIe 3JIEKTPUUECKOTO
Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TEXHUKE. J[eiCTBHE MarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM.
DNEeKTpOABUTaTEeNIb  MOCTOSSHHOTO TOoKa. Vcmonp3oBaHWE — 3JEKTPOABUTATENIEd B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apazes. SBinenue >nekTpoMarHuTHOM uHAyKUMU. [IpaBmiio Jlenna. Dnekrporeneparop.
CriocoObl TIOJTyYeHUST DJICKTPHUSCKON SHEPTHH. DJIEKTPOCTAHIIMA HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOTIA.

DneKkTpocTaTHuecKas NHIYKIIHS.

3aK0OH COXpaHEHUs AINEKTPUIECKUX 3apsI/IOB.

[TpoBOAHMKY W AUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUUYECKOTO TOJIS.

HcTOYHMKH TOCTOSTHHOTO TOKA.

W ~NOU A WNRE

JIeNCTBHS 3EKTPUYECKOTO TOKA.
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. DNEKTPUYECKUN TOK B KHUJIKOCTH.
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. I'a30BBI#1 pa3ps.
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. I3MepeHue cuiibl ToKa aMIepMeTpoM.
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. I3mepenue 21eKTpuuecKkoro HampsHKeHUs BOJTBTMETPOM.

. PeocTtaT u Mara3uH conpoTHUBJIECHHU.

. BzaumoelicTBrue MOCTOSIHHBIX MarHUTOB.

. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/IeieHUs MOII0COB MarHUTA.

. MonenrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

. OnsIT Dpcrena.

. MarautHoe mose Toka. JJIeKTPOMAarHur.

. JleiicTBre MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

. DIEeKTpoIBUraTelb MOCTOSHHOTO TOKA.

. UccnenoBanue sIBIEHUS AJIEKTPOMArHUTHOM MHIYKIIHU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJeHUs! HHAYKIIHOHHOTO TOKa OT YCJIIOBUN €ro BOZHUKHOBEHHSI.

25. DAeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomut u onvimel.

OnbIThI M0 HAOTIOACHUIO STICKTPU3AIMH TNl HHAYKIMEH U PU COTPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TMOJI HAa TPOBOJAHUKH U JUATICKTPUKH.

COopka u mpoBepKka padOThI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u perynupoBaHue HANIPSKEHUS.

HccnegoBanue 3aBUCMMOCTH CHJIbl TOKa, WAYIIETO YEpe3 PE3UCTOP, OT COMPOTHUBIICHUS

pe3ucTOopa U HANpPsHKEHUS Ha pE3UCTOpeE.

7. OnpIThl, JEMOHCTPUPYIOMINE 3aBUCUMOCTh 3IEKTPUUYECKOTO COMPOTUBIICHHUS] MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIA1 HOMEPEYHOr0 CEUEHUs U MaTepuala.

8. IlpoBepka mpaBuiia CIOKEHHS HANpPSHKEHUM MPU  TOCIEN0BATEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia Ajsi CUJIbI TOKA MPHU NapayIeIbHOM COEAMHEHUHU PE3UCTOPOB.
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10. Ompenenenue pabOThI AMEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 Pe3UucTop.

11. Onpenenenye MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEH.

13. Onpenenenue KIIJ| narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. I3yyeHne MarHuTHOTO TIOJIS MOCTOSIHHBIX MarHUTOB TPU UX OOBEANHEHUH U Pa3ICIICHHUH.

16. MccnenoBanne IeHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM H
MAarHuTa OT CWJIbI TOKA W HAIPABJICHUs TOKA B KaTYILKE.

18. M3ydeHne neicTBUS MarHUTHOTO OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHue padoThl 3JEKTPOABUTATENS.

20. Uzmepenne KIIJI snekTpoaBuraTeIbHOM yCTaHOBKHU.

21. OnbITHI 110 UCCIIEOBAHUIO SBJIEHUS AIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAaHNE N3MEHEHUI
3HAQ4YEHMS U HAIPABJICHUs] MHIYKIIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHHS.

Mexannueckoe JBHkeHHe. MarepuanbHas Touka. Cucrema orcdé€éra. OTHOCUTEIBHOCTH
MEXaHHYECKOT0 ABWKEHUS. PaBHOMEpHOE NPSMOJMHENHOE IBUkeHne. HepaBHOMepHOE MPSIMOJIMHEITHOE
nekeHne. CpeHsiss 1 MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenne. PaBHOyckOpeHHOE TpsiMONMHEHHOe aBuxkeHne. CBoOomHoe mazaeHue. OIMbBITHI
lanunes.

PaBHOMEpHOE nBIKEHHE TIO OKpYXHOCTH. [lepuon u wacrora oOpamenus. JInHeHas U yriioBas
ckopocTu. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

[TepBriit 3axkon Hptorona. Btopoit 3akoH Heiorona. Tperuit 3akon Hprorona. Ilpunimn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUsI CKOJIBKEHUS, CUJa TPEHHS MOKOS,
JIpYrue BUIbI TPEHHUSL.

Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpeHHe CBOOOJHOro majeHus. JIBuwkeHue
rmaHeT Bokpyr Connua. IlepBas kocMuueckast ckopocTs. HeBecoMOCTh U nieperpy3Ku.

PaBHOBecue MarepuanbHOM TOukd. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIuIEHHOM OChIO BpaieHns. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. U3menenne nmiyibca. MiMnynbsc cuibl. 3aKOH COXpaHEHUsI UMITylIbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUHU U
paboTsl. [loTeHIManbHas SHEPTHS Tela, MOJAHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHnnanpHas sHeprus
cxkaToil npyxusbl. KuHernueckass sHeprusi. TeopemMa O KMHETUYECKOM HSHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKOM IHEPTUU.

Hemoncmpauuu.

1. HabmromeHue MeXaHU4eCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH U TPAEKTOPUH JBUKEHUS OJJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HBIX TEI
OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI MPSIMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienue ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmoenne MexaHMUeCKUX SIBJICHUHN, MMPOUCXOIAIINX B cucTeMe oTcuéra «Temexkay mpu e€
PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOnHeTa (PU3UKH.
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

3aBHCHMOCTb YCKOPEHUS TeJla OT MacChl Tejla U JACHCTBYIOIIEH HA HETO CHJIBL
HaGumtofieHne paBeHCTBa CHII IPH B3aUMOEHCTBUY Tell.

N3meneHnue Beca Tesla Ipu yCKOPEHHOM JIBUYKEHUU.

IIepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEIL.

[IpeobpazoBaHus JHEPTUU NPH B3AaUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOJAECHCTBUU.

Habntoienue peakTuBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUUECKON PHEPIUU ITPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHHe MEXaHUUECKON SHEPIUU TP IBWKEHUU TeJa MO JIEHCTBUEM NPy UHBI.

Jlabopamopnuie pabomul u onvimel.

1.

L N

10.

11.

KoncTpynpoBanue TpakTa sl pa3roHa v JajdbHEUIIEro paBHOMEPHOTO JBMKECHUS IIapUKa WIN
TCICKKHU.

OmnpeneneHne CpeHe CKOPOCTH CKOJIBKEHUST OpyCKa WIIM JIBMIKEHHS [apHUKa 10 HAKIIOHHOU
TUTOCKOCTH.

OmnpeneneHrne yCKOPEHUS Tella IPU PAaBHOYCKOPEHHOM JIBHKEHUH 110 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IPH PABHOYCKOPEHHOM JBHKEHHH 0e3
Ha4aJbHOUW CKOPOCTH.

[IpoBepka rUMOTE3BI: €CIIU MPHU PABHOYCKOPEHHOM IBMKEHUU 0€3 HAaYaIbHOW CKOPOCTH IMyTH
OTHOCATCA KaK psiajg HEYETHBIX YUCCI, TO COOTBCTCTBYIOIIUC IIPOMCKYTKH BPEMCHU
OJMHAKOBBI.

HCCJ’IG,ZIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUA OT CUJIBI HOPpMAJIbHOT'O JaBJICHU.
Omnpenenenue ko3P PuUIMEeHTa TPEHUS CKOTBKCHUS.

Omnpenenenune KECTKOCTU MPYKUHBI.

Omnpenenenre paboOThl CHIIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUM Tella M0 TOPU30HTAIBHOU
MOBEPXHOCTH.

Onpenenenne pabOThl CHJIBI  YIOPYrocTH TMpU MOABEME TIpy3a C HCIOJIb30BAHHEM
HEMOABM)KHOTO U MOABMKHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue Ko1e0aHusd U BOJHEI.

Konebarenbnoe nBmkenue. OCHOBHbIE XapaKTEPUCTUKH KoOJIEOaHW: TMepuoj, 4YacToTa,
amMIuIMTya. MareMaTU4ecKuil U NMPYyKUHHBIH MasTHUKU. [IpeBparienue sHepruu npu KosiedaTeabHOM
JIBUKCHUH.

3aryxaromue konedanus. Beinyxaennsie konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOWCTBA

MeXaHHUuecKux BoJIH. [IpojonbHble M momepedyHble BOJIHBL. J[IMHA BOJHBI U CKOPOCTH €€
pacripocTpaneHus. MexaHu4yeckre BOJIHbI B TBEPIOM Telle, CEHCMUUYECKUE BOJIHBI.
3ByK. I'poMKOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IH(pa3ByK U yiabTpa3ByK.

Hemoncmpauuu.

1. HaGmronenue xosneOGaHMil Te MO NEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue konebaHuii rpy3a Ha HUTH U Ha TIPYKHUHE.

3. HaGmroneHue BbIHYXIEHHBIX KOJeOaHUI U pe3oHaHca.

4. PacnpocTpaHeHue IpOJA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopuwvie pabomot u onvimol.

1. OmpeneneHue 4acTOThI U NIEPHOa KOJEOAHUI MaTEMAaTUYECKOTO MasTHUKA.

2. OmpeneneHue 4aCTOTHI M MEPHOJa KOJICOaHHH MPYKUHHOTO MasiTHUKA.



3. HccnemoBanue 3aBUCUMOCTH TMEpUOJA KOJNEOAHWH TMOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
4. HccnepoBaHue 3aBUCUMOCTH MEepUoa KoJieOaHUN MPYKUHHOTO MAasSTHUKA OT MaccChl Ipy3a.
5. TlpoBepka HE3aBUCHMOCTU MEpHOJA KOJEOAHWH Tpy3a, MOJBEINICHHOTO K HHUTH, OT MAacChl
rpysa.
6. OmBITB, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh TEpHUOAa KOJeOaHWUN MPYKUHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenne yckopeHUs CBOOOHOTO MaICHUSI.
Pa3nes 10. DinekTpoMarHuTHoe 1MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHuTHOE TMoJie. DJIEKTPOMArHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikaia 31eKTpOMarHUTHBIX BOJIH. VCIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaBoiicTBa 2MEKTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomel u onvimel.
1. V3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pazgea 11. CBeToBbIE AABJICHUS.
JIyueBas mozenp cBera. Mcrounuku cera. [IpsMonnHeHOE paclpoCTpaHEHHE CBETA. 3aTMEHUs
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.
[Ipenomsienrie cBeTa. 3akoH mOpeoMIIeHHs cBeTa. [lonHOE BHYTpEHHEE OTpPAKEHHE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xon myueit B muH3e. OnTudeckas cucrema (oToanmapara, MUKPOCKomna U Teieckona. ['ma3
KaK OINTHYecKas cucreMa. ban3opykocTs U JaibHO30PKOCTb.
Paznoxxenune OGenoro ceera B cmekTp. OnbiThl HeroToHa. CrokeHWE CHEKTpajgbHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n3006paxeHuii B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTUYecKU CBETOBOJI.
Xon tydeid B coOuparomiei JTruH3e.
XoJ nyder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JIUH3.
[Tpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.
10. Mopens rinasa.
11. Paznoxxenue Gesoro cBeTa B CIIEKT).
12. [lonyuenue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXKEHUsI CBETOBOTO JIyda OT yriia NajeHusl.
2. UM3ydeHwue xapaKTepUCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCMMOCTH YIJia MPEJIOMIIEHUS] CBETOBOTO JIyya OT yrja MajeHusl Ha TpaHule
«BO3yX—CTEKIJIO».
4. TlomyyeHune u300pakeHUN C TIOMOIIBIO COOUPATOIIEH TUH3BI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
6. OMBITHI IO PA3TIOKEHUIO OETIOTO CBETA B CIIEKTP.
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7. OMNBITHI 10 BOCTIPUATHIO LIBETA MIPEIMETOB IIPU MX HAOIIOCHUN Yepe3 IIBETOBbIC (DMIIBTPHI.

Pa3nes 12. KBaHnTOBBIC SIBICHHS.

OmnbiTel Pesepdopna u mnanerapHas Monenb aroma. Mogjens aroma bopa. Mcemyckanue u
noryionieHue ceera atoMoM. KBaHTel. JInHelyaTsie ClIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oera- m ramma-usnydenus. CTpoeHHe aTOMHOTO siapa. HykinoHHas
MOJenb aToMHOro siapa. Mzoromsl. PanmoaktuBHble mnpeBpameHusd. Ilepuon mosypacmnana aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHbI COXpPaHEHMsI 3apsJOBOTO M MacCOBOTO YHCEN. OHEprus CBS3H
aToMHbIX sfep. CBs3p macchl M 3Hepruu. Peakuuu cuHTe3a W AeneHus saep. VICTOUHMKM 3Hepruu
CouHna 1 3BE31.

SAnepHas sHepreTuka. JleicTBUS paMOAKTUBHBIX U3JIyYEHHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSI.
CrieKTphl pa3Iu4HbIX Ia30B.

CrexTp BoAOpO/Ia.

Ha6nronenue tpexoB B kamepe Buibcona.
Pabota cuérunka HOHM3UPYIOMINX U3TYyUECHHI.

o vk wnNpeE

Peructparus u3mydeHus MPUPOTHBIX MHHEPAJIOB U TIPOTYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaOmoeHue CIUTONIHBIX U JIMHEWYAThIX CIICKTPOB M3JTydeHUSI.

2. UccnenoBanue TpekoB: M3MEPEHHME DSHEPrUM YacTHIBI 1O TOPMO3HOMY MyTH (IO

boTorpadusim).

3. Msmepenue paguoakTUBHOTO (poHa.

IToBTOPHUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHUTENBHO-0000MIAIONTMIT  MOMYJIb TpPEAHA3HAYEH I CHUCTeMAaTH3alud W 0000IeHus
MPEIMETHOTO COJEPYKAHUSI U OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPU H3YYEHHUU BCEro Kypca
¢bu3nMKM, a Takke JUIsl MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMEHY IO (QH3UKE s
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YIYCOHBIN MPEIMET.

[Ipy u3yyeHuu AAHHOTO MOMYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUABI JCSITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€cleyrBaeTCsl TOCTIDKEHUE IMPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00y4YeHus, (OpMUPYETCSI €CTECTBEHHOHAYYHAas: IPAaMOTHOCTh: OCBOEHUE HAayYHBIX METOJIOB
WCCIIEIOBAHUS SBJICHUI MPUPOJIBI M TEXHUKH, OBJIA/ICHUE YMEHUSIMH OOBSCHATH (pU3HUECKUE SBIICHUS,
MIPUMEHSIS TOTY4YCHHbIE 3HAHUS, PellaTh 33a/ja4i, B TOM YHCJIe KaYeCTBEHHbIE U IKCIIEPUMEHTaIbHbIC.

[IpuHIMNHATBEHO AEATEIBLHOCTHBIM XapakTep JaHHOTO pasfelia pealn3yercs 3a Cu€T TOro, 4YTo
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUN pACMO3HABaTh U HAYYHO OOBSACHATH (DU3UYECKUE SIBICHHS B
OKpY’Karollel TpUpOoe U OBCEIHEBHOM KU3HU;

MCI0JIb30BaTh HAYYHBIE METO/IbI HCCIEI0BaHUS (PU3HUECKUX SBICHUI, B TOM YMCIE JIJIs IPOBEPKU
TUNOTE3 U MOJYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HaydyHbIE OCHOBBI HamboJee BaKHBIX JOCTHKCHHUN COBPEMEHHBIX TEXHOJIOTHIA, HApUMeEp,
MPAKTUYECKOTO HMCIOJIb30BaHUS PA3IMUHBIX MCTOUYHUKOB DHEPTHH HAa OCHOBE 3aKOHA MPEBpAIICHUS U
COXPaHEHHUS BCEX U3BECTHBIX BHIOB YHEPTHH.



IINTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne (uU3NKKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HANPABICHO HA JOCTIKEHHE

JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIMCTHBIX 06pa3OBaTCJILHBIX PE3YJIbTATOB.

B pesynbrate usydeHus: (GU3MKH Ha YpOBHE OCHOBHOTO OOIEro o0pa3oBaHUS y 0Oydaromerocs

OyayT cOpPMHUPOBAHBI CIICAYIONTUE JIMYHOCTHBIC PE3yIbTAThl B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

— IpOsIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAayKH;

— LIEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaxIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

— TOTOBHOCTh K AKTHMBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTIOCTHKCHUHN (QUBHKY;

— OCO3HAaHKE BaAXHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

— BOCIIPUSTHE O3CTETHYECKUX KayecTB (PU3MUECKONM Hayku: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYEeCKON HayKd KaK MOIIHOIO MHCTPYMEHTa MO3HAHMSI MUpPa, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JTF0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENILCKOM 1€ATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

— OCO3HaHUE IIEHHOCTH 0€30MacHOT0 00pa3za >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BAKHOCTU MpaBHJI O€30M1aCHOTO TOBEACHUS Ha TPAHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM H
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

— cOpMHUPOBAHHOCTH HaBbIKA Pe(ICKCHHU, PU3HAHUE CBOETO MpaBa Ha OMUOKY U TAKOTO e MpaBa
Yy ApYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTUBHOE y4yacTHE€ B pEIICHWU NPAKTUYECKUX 3a1ad (B paMKax ceMbH, 0Opa3oBaTeIbHOU
OpraHu3aliy, Topoja, Kpasi) TEXHOJIOTHYECKON U COLMaIbHON HAMIPaBICHHOCTH, TPEOYIOIUX B TOM
yuciie ¥ GU3NYECKUX 3HAHMUIA;

— UHTEpEC K MPaKTHYECKOMY U3YUYeHHIO MPodeccHil, CBI3aHHBIX C (PU3UKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHEHTallUsg Ha MpUMeHeHHe (GU3NYECKUX 3HAHWM ISl pelleHus 3a7ad B 00JIaCTH OKpYyKaromen
Cpelibl, IUNIAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOXHBIX MOCIEACTBUI AJI OKPYKAIOILIEH Cpebl;
— OCO3HaHHE TM00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOOIIeM U IMyTeH UX pelIeHHUS,;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOH CPebl:

— MOTpeOHOCTh BO B3aWMOJCHCTBUU TPH BBINOJTHEHUH HCCIEAOBAHUN U TPOEKTOB (hU3NYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JI€SITEIbHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (OPMYIHPOBATH UACH, MOHSITHS,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHE AePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (DU3HKH;

— IUTAHUPOBAHHE CBOETO Pa3BUTHSI B MPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHUE aHATU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U AIKOHOMUKH, B TOM
YHCIie C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUN;



® — OIICHKA CBOMX JCUCTBUI C y4ETOM BIUSHHS HAa OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX INIOOATBbHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHHs mporpamMMbl 1O (U3MKE HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyyaromerocst Oynyt copMUpOBaHEI MeTanpeIMeTHbIEe pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHbIC
yYHHUBEpcaJbHble Yy4eOHblEe JEMCTBHS, KOMMYHUKATUBHbIE YHHUBEpCAJbHbIE YyueOHbIE JEUCTBUA,

peryisaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue geiicTBusi:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIIECTBEHHBIM TMPU3HAK KiIacCU(UKAIIMK, OCHOBAaHUA i OOOOIICHHUS WU
CpaBHEHMUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYUS B paccMaTpuBaeMbIX ¢akTax, MAHHBIX U
Ha6J'IIO,HeHI/I5IX, OTHOCAIIUXCA K CbI/ISI/I‘—IeCKI/IM SIBJICHUSM,

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3HU IMPU N3YYCHUU (1)I/ISI/I‘I€CKI/IX SIBIICHUUN W ImpoucccoB,
ACIaTb BBIBOABI C HCIOJIB30BAHUEM JCAYKTHUBHBIX W HWHIAYKTUBHBIX yMOSaKHIOHeHHﬁ,
BBIJIBUT'aTh THIIOTE3bI O B3AUMOCBA3AX (bHSI/ILIeCKI/IX BCINYHNH,

CaMOCTOSITENIBHO BbIOMpaTh crmoco0 pemeHus y4deOHoM ¢u3nueckoil 3amaun (CpaBHEHHE
HECKOJIBKUX BAPHAHTOB PEIICHHS, BHIOOP Hamboee MOAXOAAIIEr0 C YYETOM CaMOCTOSATENIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1elCTBUA

MCI0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIA (pusnueckuit
AKCIEPUMEHT, HEOOIbIIOE HCcciel0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHHBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYCHHYIO B XOJI€
UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATH OOOOIIEHHS U BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeiliee pa3BUTHE (PUINYECKUX IMPOLIECCOB, a TakKkKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PabGora ¢ undopmanmueii:

IPUMEHATh Pa3JIMYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPU MOKCKE U 0TOOpEe HH(pOpMaLUU
WIN JJAHHBIX C Y4ETOM MPEATIOKEHHOM yueOHOH pu3nueckoil 3a1aum;

aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO Pa3IMYHBIX BUJIOB U
¢dbopM npencTaBiIeHus;

CaMOCTOSATEIbHO ~ BBIOMpAaTh ONTUMaJbHYIO (opMy TpeicTaBieHHs HUHPOPMALUU U
WTIOCTPUPOBATh pellaeMble 3aJjauil HECTIOKHBIMU CXeMaMH, JMarpaMMaMy, HHOW rpadukoil u
UX KOMOMHAIUSAMH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

B Xo0Jie 00CyXAeHus y4eOHOro marepuana, pe3yibTaToB JaOOPAaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYXKJAaeMOil TeMbl W BBICKA3bIBATh HJIEH, HalleJICHHbIE Ha
peleHue 3a1auu 1 nojiep kanue 01aroxenaTeIbHOCTH OOEHMS;



COIIOCTABIISITh CBOM CYXACHUS C CYXICHHSIMM JIPYTUX YYaCTHHKOB JHajiora, 0OHapy>KHUBaTh
pa3IM4Mre U CXOACTBO MO3ULIUH;

BBIPAXKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3yJAbTAThl BBINOJHEHHOTO (U3UYECKOTO OIBITAa (IKCIIEPHMEHTA,
UCCIIEIOBAHUS, TPOEKTA);

MMOHMMATh WM WCIIOJIB30BaTh IMPEUMYIICCTBA KOMAHJHOW W WHAWBHIYaIbHOW paOOTHI MPH
pELIeHUH KOHKPETHOM (pru3HUecKoil mpoOiIeMbl;

MIPUHUMATD [ETH COBMECTHOM JESATCIILHOCTH, OPTaHU30BBIBATH JCHCTBHS MO €€ TOCTHKEHUIO:
pacrmpeiensiTb poju, OOCYXIaTh MPOIECChl U PE3YNbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHS HECKOJILKHX JIIOJICH;

BBITMIOJIHATh CBOIO 4acTb pabOThl, JOCTUTas KAadyeCTBEHHOTO pe3ylibTaTa TII0 CBOEMY
HAIPABJICHUIO U KOOPJIUHHUPYS CBOU JCUCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBIC y‘leﬁl—lble JedcTBUA

Camoopranuszaums:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyalUAX, TPEeOYIOIIMX [UIsl pelleHus
(bu3nyecKux 3HaHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOJAXOAAX MPUHATUS peuleHUi (MHAWBUIYyalbHOE, MPUHATHE
pEelIeHUs B TPYIIe, IPUHITHE PELICHUHN TPYNIoN);

CaAMOCTOSITEJIBHO ~ COCTaBJATh  ITOPUTM  pelIeHHs (QU3MUYEeCKOW 3afaud  WIM  IUIaHa
UCCIIEIOBAaHUST € Y4ETOM MMEIOIIMXCSI PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBAaTh NpeAaracMble BapuaHThl pEIICHUH;

JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTE/JIEKT:

JaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHHUS,

OOBSACHATh MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) pe3yabTaTOB JEATEIbHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM 4YHCIIE€ B XOJ BBIINOJHEHUS (PUIUUECKOTO
UCCIIEIOBAaHUSI WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHHUBIIUXCA CUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEHH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;

CTaBUTh ceOsI HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MPU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHUH (GU3NYECKUX 33734 UIH B YTBEPKACHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 Kjacce MpeIMETHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaXxaTb
Cc(OPMHUPOBAHHOCTh y OOyHarOIUXCS YMEHUI:

HCIIOJIB30BATh IIOHATHUA: (I)I/ISI/I‘-ICCKI/IG n XUMHWYCCKHUE ABJICHHUA, Ha6J'IIOI[CHI/Ie, SKCIICPUMCHT,
MOJCIIb, TUIIOTE3a, CAUMHUIIBI (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH, aTOM, MOJICKYJIA, arp€raTHbIC COCTOSIHUS
BCIICCTBA (TBépI[OC, KHAKOE, ra3006pa3Hoe), MCXaHHUYCCKOC OBHIXCHHC (paBHOMCpHOG,



HEpaBHOMEpHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, paBHOJCHCTBYOLIas CHia, JehopMarius
(ynpyrasi, maacTuyeckas), HeBECOMOCTbh, COOOIIAIONTUECS COCY/IBI;

paznmuyarh sBieHus (auddy3us, TEmIoBOe IBWKEHHE YacCTHIl BEIIECTBA, PaBHOMEPHOE
JBIKEHHUE, HEPABHOMEPHOE JBMKEHUE, WHEPIUs, B3aUMOJCHCTBUE TEJ, paBHOBECUE TBEP/IBIX
TEJ ¢ 3aKpEIUIEHHOM OCBIO BpallleHus, epeaaya JaBiaeHUs] TBEPAbIMU TEJIaMH, )KUJIKOCTSIMU U
razamu, atMoc(epHOe JaBJjCHUE, IUIAaBAaHHE TeJ, MPEBPAIICHUS MEXaHHYECKOW SHEPruu) IO
ONHUCAHUIO HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX IJaHHOE
¢bu3nveckoe siBICHHCE;

pacrno3HaBaTh NPOSIBICHUEC M3YyYCHHBIX (U3MUYSCKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
guciie (U3MYECKUE SBICHUS B MPHUPOJC: MPUMEPHI JBIKEHUS C PA3JIMYHBIMU CKOPOCTSIMH B
KUBOW M HEXHUBOW MpUPOJIE, NEUCTBHE CHUJIBI TPEHUS B TPHUPOAEC M TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJICHUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pblUark B TeJe YeloBeKa, Mpu
9TOM TNEpPEeBOAMUTH MPAKTUYECKYIO 3a7ady B y4eOHYI0, BBLAEIATH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHUI;

OTNHUCHIBATh HW3Y4YCHHBIE CBOWCTBA Tel M (HU3HUECKHE SIBJICHUS, HCIOJB3Ys (PU3NUECKHE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTb,
CHJIa YOPYTOCTH, CUJjia TSKECTH, BEC Tella, Cujla TPEeHUs, JaBjieHue (TBEPIOTO Tena, JKUIKOCTH,
ra3a), BHITAJIKMBAIOLIAs CHJIa, MEXaHUYecKasi paboTa, MOIHOCTD, IJIEUO CHJIbI, MOMEHT CHUJIBI,
KO3(DPHUITMEHT MOJIE3HOTO JACUCTBUS MEXaHU3MOB, KHHETHYECKAsT M TOTCHIIMAIbHAS SHEPTHS),
MpU OMUCAHWUW TPABUIBHO TPAKTOBATH (PHU3WUYECKUN CMBICI HCIOJIB3YEMBIX BEIHYHMH, WX
0003HaYCHHS ¥ €NUHUIIB (PU3UYECKUX BEITMYHMH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOIINE JAaHHYIO
(DMBUYECKYIO BEIMYHUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TPpa()UKU M3y4EeHHBIX 3aBUCHMOCTEH
(hMBUYECKUX BEIMYNH,

XapaKTepu30BaTh CBOICTBa Tel, (U3UYECKUE SIBJICHHUS M TMPOIECCHI, HCMOJIb3YS IpaBuiia
CIOXXKEHUsS cwi (BIOJIb OMHOW mpsMoii), 3akoH ['yka, 3akoH Ilackamns, 3akoH Apxumerna,
MpaBWJIO paBHOBecHs pbluara (0OJ0Ka), «30JI0TOE MPaBUIIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEpruu, IMpU 3TOM AaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W 3alKCHIBAThH
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

OOBSACHATh (PU3UUECKHE SIBJICHHS, MPOLECCHl M CBOWMCTBA TeNl, B TOM YHCJIE U B KOHTEKCTE
CUTYal[Mil PAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BHISBIATH IPUUMHHO -CIICICTBEHHbBIE CBSI3H,
CTpOUTHh OOBSCHEHHE W3 |—2 JIOTMYECKHX IIaroB ¢ OMOpoW Ha 1—2 W3ydeHHBIX CBOWCTBA
(buznuecKux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THble 3afauu B 1-2 AeWCTBUSI, UCIOJB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE
¢u3nueckue BeIMYMHBI: Ha OCHOBE aHAllM3a YCJIOBHS 3aJayd 3allMChIBaTh KPAaTKOE YCIIOBHE,
MOJACTaBIATh (U3NYECKUE BEIMYMHBI B (OpPMYIBI W TPOBOAUTH pPAcuéThl, HAXOAWTH
CIpaBOYHBIE JaHHbIE, HEOOXOOUMBbIC MJIsi PpEUICHHs 3a/Jad, OICHHBATh PEATUCTUYHOCTH
MOJIy4eHHOU (PU3NYECKON BEIHYMHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJIOB, B
OTIMCAaHWU HWCCIIEOBAHMS BBIICIATH MPOBEPIEMOE MPENONI0KeHHe (TUMOTe3y), pa3audarh U
HWHTEPIPETUPOBATH MOTYYEHHBINH pE3yabTaT, HAXOAUTh OIMIMOKH B XOJI€ OTBITA, IeTaTh BHIBOIBI
10 €ro pe3yJbTaTaM;

MPOBOJHUTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SBICHUNW WM (PU3MUECKHUX CBOWCTB Tell:
(dbopMynupoBaTh MPOBEpPSEMbIE MPEANOIOKEHHS, COOUPATh YCTAHOBKY W3 TMPEIOKEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OMBITa U (POPMYTUPOBATH BHIBO/IBI;

BBITIONIHATh TPSIMBbIE W3MEPEHUsl PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CUIIBl U
TEMIEPATYPhI C UCTIOIH30BAHUEM aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3AMUCHIBATh MTOKA3aHUS
puOOPOB ¢ YIETOM 33aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;



MPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (M3WYECKOH BENIWYMHBI OT Jpyrod ¢
HCI0JIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMXKYILEIOCS TeJla OT
BPEMEHH JBUKEHUSI TeJla, CWJIbl TPEHUS CKOJIKEHHsSI OT Beca Tella, KadecTBa 00paboTKu
IIOBEPXHOCTEN TEJI M HE3aBUCUMOCTU CHJIBI TPEHUSI OT IUIOLAAN COIPUKOCHOBEHUS TEJ, CHUJIbI
YIPYroCTH OT Y/UIMHEHUS NPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTu
TeNa U OT IJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT TIyOMHBI, HA
KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUM IIJIaBaHUS TEJ, YCIOBUM paBHOBECHUS pbluara M OJIOKOB),
y4acTBOBATh B IJIAHUPOBAHUM Y4eOHOTO HCCIIEJOBaHMS, cOOMpATh YCTAHOBKY M BBIIIOJIHATH
WU3MEPEHUs, CIeays TMpPeUIOKEHHOMY IUIaHy, (HUKCHPOBATh pE3ylbTaThl IOJyYCHHOUH
3aBHCUMOCTH (PU3MYECKHX BEIWYMH B BHJIE NPEAJIOKEHHBIX TaOMUI] W rpaduKoB, AENaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEJOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEeHUs (PM3NUYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA >KMJKOCTH U
TBEPAOrO Teja, CWIa TPEHUS CKOJbXKEHHWs, JaBJICHHE BO3/yXa, BBITAJKMUBAIOIIAs CHJIA,
JecTByIolIas Ha MOTrPYKEHHOE B JKUIKOCTb Teso, KO3(PPUIMEHT NOJE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEIys MNPEUIOKEHHOW MHCTPYKLUMU: IPU BBINOJIHEHUU H3MEPEHUN
coOuparh dKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUMCIISITh 3HAUEHNE UICKOMOMN BEJTMUYMHBI;
coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PyI0BaHUEM;
YKa3bIBaTh TMPHHIMIBI JCUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS] COCYIbI, OapoMeTp, phlyuar, MOJABMKHBIN U HETOABMKHBIHN OJIOK,
HaKJIOHHAs! MJIOCKOCTh;

XapaKTepU30BaTh MPUHIMIEI JACHCTBUS W3YYEHHBIX NMPUOOPOB W TEXHUYECKHX YCTPOUCTB C
OMoOpoi Ha UX omnucaHus (B TOM 4YHCIE: MOAIIMIHUKH, YCTPOWCTBO BOJOIPOBOJA,
TUAPaBIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), UCHOJb3Ys
3HAHUSI O CBOMCTBaX (DM3UYECCKUX SBJICHHM W HEOOXOauMble (HU3MYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIMIO O IpUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUs
(bM3UYECKUX 3HAHUH B MMOBCETHEBHOMN KU3HU I 00ECIIEUeHHS OE30ITaCHOCTH TP OOpaIeHun
¢ mpuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHUS 3I0POBbSI U COOJIIOJICHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIoLlel Cpee;

OCYILIECTBIISATH OTOOP MCTOUYHUKOB MH(opManuu B VMHTepHETe B COOTBETCTBHM C 3a/IaHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOUIUXCA 3HAHUW W MYTEM CpPaBHEHUS Pa3TUYHBIX
HCTOYHUKOB BBIACIATh MH(OPMALINIO, KOTOpasi SBJISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BAaTh TMPH BBIMOJIHEHUU YUYEOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3MYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepHualbl, pecypchbl cetu WHTepHET, BialeTh
npuéMaMu KOHCIIEKTHPOBAHUSI TEKCTa, IpeoOpa3zoBaHus MHGOpMAIMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHBbIE KpaTKH€ NHCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(OpMAIK (PU3UUECKOTO COAEPIKaHUs, B TOM YUCIIE MyOJIMYHO JeNaTh KpaTKue
COOOLIEHUS O pe3ylbTaTax IMPOEKTOB WM Y4EOHBIX MCCIEJOBAHUN, MPHU ATOM T'PaMOTHO
UCIOJb30BaTh U3yYE€HHBIN MOHATUHHBINA anmapar Kypca (GU3UKH, COMPOBOXK/IATh BBICTYIJICHHUE
MIpE3EHTALNEN;

IIPU BBINIOJHEHUH y4eOHBIX MPOEKTOB U UCCIIEI0BAaHUN pacrpeaeisaTh 0043aHHOCTH B IPYIIE B
COOTBETCTBUMU C IOCTaBJIEHHBIMU 3a/layaMH, CJEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBHM,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIQJ B JAEATENBHOCTh TIPYIIBI, BbICTPaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJECHCTBUE, YIUTHIBAsi MHEHUE OKPYKAIOIIHX.



K koniy oOyuenus B 8 kiacce npenMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0OYYAIOIINXCS YMEHUI:

HCII0JIb30BATh MOHSTHSL: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE BUKEHUE aTOMOB U MOJIEKYII,
arperaTHbIC COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKWE M aMop¢HBbIE Tena, HACHIIEHHBIN U
HEHACBILEHHBIA Tap, BJIAXKHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBOU
JBUTaTelb, JJIEMEHTApHBIM 3JEKTPUUYECKUN 3apsi, OSJIEKTPUUYECKOE I0JI€, INPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pa3nuyath sIBIEHU (TEIJI0BOE PacIIMpPEeHHE U CKaTue, TeIulonepeaayda, TelioBOe paBHOBECHE,
CMauMBaHME, KaWUISIPHBIE SIBJICHUS, UCIIApEHHE, KOHACH CAlUs, IUIaBJICHNUE, KPUCTAIIU3AIUs
(oTBepaeBaHME), KHUIIEHHE, TeIulonepenadya (TErIoNpOBOJHOCTb, KOHBEKLMS, H3JIy4eHUe),
ANIEKTpU3aLUs TEJl, B3aUMOJEHUCTBUE 3apsA0B, ACUCTBUSI DJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMOEHCTBUE MarHUTOB, JIEICTBUE MArHUTHOIO MOJI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHasE MHAYKIMS) 1O ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBJICHUE N3YYEHHBIX (PU3MUECKUX SIBICHHUU B OKpPYKAIOLIEM MHpE, B TOM
yuciie GU3NYECKUE SIBJICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE U KalWUISIPHbBIE SIBICHUS
B NpUpOJE, KPUCTAJUIBI B mpupone, usiaydeHue CoiiHLa, 3aMep3aHue BOJAOEMOB, MOPCKHE
Opusbl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, 3JEKTpUUYECKHEe SBJICHUS B aTMmocdepe,
AJIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE Tojie 3eMJId, Jpeild MoIrCcoB, poJib
MarHUTHOTO TOJIA JUId JKU3HW Ha 3emJjie, MOJSPHOE CHUSIHHE, NpH O3TOM IEpPEBOAUTH
MPaKTUYECKYI0 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(buznyecKux SBJICHUN;

ONKCBIBATH HU3Yy4YEHHbIE CBOMCTBA Tel M (U3NYECKUE SBJICHUSA, HCIOJB3Ys (QU3NUECKUe
BEIMUYUHBl  (TeMmIeparypa, BHYTPEHHSAS OHEpPIus, KOJMYECTBO TEIUIOTHI,  YyJeJbHas
TEIUIOEMKOCTh BEILlECTBA, Y/eNbHas TEIUIOTa IUIaBJICHUs, YAEIbHAs TEIUIOTa 1apooOpa3oBaHus,
yllenbHas TEIUIOTa CrOPaHus TOIIMBA, KO3()(UIIMEHT M0JIE3HOTO EHCTBUS TEIIOBOM MalllUHBbI,
OTHOCHUTEJIbHASl BJIAXHOCTh BO3/yXa, 3JEKTPUYECKUN 3apsijl, CWJIAa TOKA, IEKTPUUYECKOE
HanpsDKEHHUEe, CONPOTUBIICHNWE NPOBOJHMKA, YAEIbHOE CONPOTHUBIICHHE BEILECTBa, paboTa U
MOIIHOCTh 3JIEKTPHUUECKOr0 TOKa), IPU OMMCAHUU MPABHIBHO TPAKTOBATh (PM3UYECKUN CMBICI
UCIOJb3yeMbIX BEJIUYMH, OO003HAUYE€HUS M €IUHMIBI (PU3MYECKHX BEJIMYMH, HAXOJUThH
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (M3UYECKYIO BEJIMUYUHY C JPYTMMHU BEIMYUMHAMHU, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIMYUH;

XapaKTepu30BaTb CBOMCTBA Tel, (PU3MYECKHE SBIEHHUS M IPOLECCHI, UCIOJb3Ysd OCHOBHBIE
MIOJIOKEHHUSI ~ MOJICKYJSIPHO-KMHETUYECKOH  TEOpPUHM  CTPOEHUS  BELIECTBa,  HPUHIMII
CYNEepHOo3UIMH NoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH Oma s
ydacTka uemnu, 3akoH JDxoyns—JleHna, 3akOH COXpaHEHHUS HHEPruM, IMpH 3TOM JaBaThb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMaTUYECKOE BBIPAKCHHE;
OOBSCHATh (hPU3MYECKHE IMPOLECCHl M CBOMCTBA Tel, B TOM YHUCIIE U B KOHTEKCTE CUTyalUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYUHHOCIECIACTBEHHbIE CBSI3U, CTPOUTH
oOBbsicHeHHe U3 1—2 JOrMYecKHux IIaroB ¢ ONopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PM3UUECKUX
SABJICHHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3ajaud B 2—3 JEWCTBUS, UCHOJB3YS 3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIINE
¢u3nyeckrue BEJIMYMHBI: HA OCHOBE aHaJM3a YCIOBMS 3aJaud 3alMChIBaTh KPaTKOe YCIOBHE,
BBISBJIATH HEJOCTATOK JAHHBIX [UI pelleHHus 3aJaud, BbIOMpaTh 3aKOHbI U (OPMYyIIbI,
HEOOXoAUMBIE JUIs €€ pelIeHus, MPOBOJUTH PACUEThl M CPAaBHUBATH IMOJyY€HHOE 3HAYCHHE
($U3M4eCKOi BETUYNHBI C U3BECTHBIMU JJaHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTHh IMPH TOMOIIU (PU3UYECKUX METOJIOB,
HCIOJIb3Ysl ONMUCAHUE HCCIICIOBAHUS, BBIACISATH MPOBEPSEMOE MNPEANOJIOKEHHUE, OLUCHHUBATH
MPaBUJIBHOCTD MOPSJIKA IPOBEAEHUS UCCIIEI0BAHUs, J€1aTh BbIBObIL;

MIPOBOJUTH OMBITHI N0 HAONIOACHUI0 (PU3NYCCKUX SIBICHHA WM (U3NYECKUX CBOUCTB TN
(KanwUIsipHBIC  SIBIICHHS, 3aBUCHUMOCTh JABJICHHS BO3[yXa OT €ro 00béMa, TeMmIepaTyphl,
CKOpOCTH Mpoliecca OCThIBAHUS M HArpeBaHHsl NPU H3IYYEHHH OT LBETA H3JIydarouien
(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HMCHApEeHHs] BOJBI OT TEMIEPATYPhI KUIKOCTH U
mIonaau €€ MOBEPXHOCTH, 3JEKTPHU3aLMs TEA U B3aUMOJCHCTBUE BIEKTPUUECKUX 3apSI0B,
B3aMMOJICICTBHE TOCTOSIHHBIX MArHUTOB, BU3yaJIM3allMsl MArHUTHBIX TOJIEM MOCTOSTHHBIX
MAarHuTOB, JEHUCTBUSI MArHUTHOTO MOJIS HA MPOBOJHHMK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOWCTBA  DJEKTPOJBHUTATENS  TOCTOSHHOTO  TOKa):  (OPMYIHpPOBATH  IPOBEpSEMbIC
MPEANOJIOKEHHS, COOMpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO O00O0pYIO0BaHUS, OMUCHIBATH X0
oTbITa U (POPMYITHUPOBATH BHIBOJIBI;

BBIMNOJIHATH MPAMbBIE MU3MEPEHUS TEMIEPaTypbl, OTHOCHTEJIBHOW BIAXXHOCTH BO3/yXa, CHJIBI
TOKa, HaIpsOHKEHUSI C HCIOJIb30BAHMEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (HU3MUECKHX
BEJINYWH, CPABHUBATH PE3YJIbTAThl U3MEPEHHH C YIETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJIUTHh HWCCJIEAOBAHUE 3aBUCHMOCTH OJHOM (DU3UYECKOW BEJIMYMHBI OT JIPYyrol ¢
WCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMMOCTH COINPOTHBJICHHUS TPOBOJHUKA OT €r0
JUTMHBI, TUIONIAM MOMEPEYHOT0 CEUCHUS U YACIBbHOTO COMPOTHUBJIEHHUS BEIIECTBA TPOBOJHUKA,
CHUJIBI TOKa, WIYHIEr0 4Yepe3 MPOBOJHUK, OT HANPSHKEHUS Ha MPOBOJAHUKE, HCCIIEIOBaHUE
MOCJIEIOBATEIbHOTO W TMApaJUIeJIbHOTO  COCAWHEHWW  MPOBOJHUKOB):  TIJIAHUPOBATH
Wccae0oBaHue, COOMpaTh YCTAHOBKY M BBIMOJHATH H3MEPEHUS, CIEAys MPEeII0KECHHOMY
mIaHy, (UKCUPOBATH PE3YJIbTAThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOIUI] U TPaPHUKOB,
JienaTh BBIBOBI [0 PE3YJIbTaTaM MCCIIEI0BAHUS;

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHHS (HU3MUECKUX BEIWYUH (YyICIbHAS TETUIOEMKOCTh BEIIECTBA,
COTNIPOTHUBIICHHE TPOBOJHUKA, pab0OTa M MOIIHOCTHh JJIEKTPUYECKOTO TOKA): IJIAHUPOBATh
U3MEPEeHHSs, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIICTYsI IPEIOKECHHOM HHCTPYKITUH, U
BBIYHCIIATEH 3HAYCHHUE BEJINUMHEL,

coOJr01aTh MpaBHUJIa TEXHUKU O€30MIaCHOCTH MpH padboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
XapaKTepH30BaTh MPHUHIUIIBI JICHCTBUS HM3YYCHHBIX MPHOOPOB U TEXHHUYECKHX YCTPOWCTB C
OTIOpO Ha MX omucaHHWsA (B TOM YHCJE: CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, HapoBas
TypOWHa, aMIIepMETpP, BOJBTMETP, CUETUMK AICKTPUUECKOW SHEPTUH, DICKTPOOCBETUTEIbHBIC
MPUOOPHI, HArpeBaTEIbHBIC AJICKTPONPHOOPHI (TPUMEPHI), IICKTPUUYCCKUE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, SJIEKTPOABHUraTeb IOCTOSHHOTO TOKAa), HCIHOJB3YyS 3HAHHS O CBOICTBax
(hM3UYECKUX SBICHUN U HEOOX0IMMbIE (PU3UIECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (SKUJIKOCTHBIA TEPMOMETP, TEPMOC, TIICHUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, AIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbI IIEKTPHUUECKUX
LIETIEN ¢ MOCIEA0BATEIbHBIM U MapaJuIeIbHbIM COCIMHEHUEM JJIEMEHTOB, Pa3JIMyasi YCIOBHbBIE
0003HaYECHHUSI PIIEMEHTOB AIIEKTPUUECKUX IIeTIeiH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(GOPMAIIMIO O TpUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3MuecKUX 3HAHUI B MOBCEIHEBHOMN XKU3HU I 0oOecreueHus: 6e30macHOCTH pU 0OpalieHuu
¢ mpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbSI U COOMIOJCHHUS HOPM
9KOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOLIEH CpelIe;

OCYILIECTBIATh MOUCK WHMopManuu (usndeckoro coaepkanuss B HHTepHeTe, Ha OCHOBE
AMEIOIINXCA 3HAaHUW W MYTEM CpPAaBHEHHUsI JOMOJHUTEIbHBIX HWCTOYHUKOB BBIIEIATH
nH(OPMAIINIO, KOTOpas SIBISETCS MPOTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;



UCIOJb30BaTh MPU BBIMOJHEHUM Y4YeOHBIX 3aJaHUIl HAYYHO-TIOMYISIPHYIO JIMTEPATypy
(U3NYECKOTO COJAEp)KaHUs, CIPAaBOYHBIC MaTepuaibl, pecypchl ceTu VIHTepHEeT, BIaleTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU M3 OJHON 3HAKOBOU
CUCTEMBI B JAPYI'YIO;

co3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHNUs1, 060011ast HHPOPMALIUIO
13 HECKOJIBKMX HCTOYHHKOB (PM3UYECKOTO COJCP)KaHUs, B TOM YHCJE MMyOJMYHO MPEJICTABISATh
pe3yiabTaThl MPOEKTHOM WM MCCIEA0BAaTENbCKOW JAEATEIbHOCTH, NPU 3TOM TIPaMOTHO
HCI0JIb30BATh U3yYEHHBI NOHSITUHHBIN annapar Kypca (U3UKH, COIIPOBOXKIATh BBICTYINIEHUE
MpE3EHTALNEN;

MIPH BBIMOJIHEHUH YY€OHBIX MPOEKTOB M MCCIEIOBAHUHI (PU3NYECKUX MPOIECCOB PACIIPEILIIATh
00s3aHHOCTH B TpYHIE B COOTBETCTBHM C TIOCTaBICHHBIMH 3a/la4aMH, CIEAUTH 3a
BBINIOJIHEHUEM IIJIaHa JEMCTBUM M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIN
BKJIaJ] B JIEATEIBHOCTh I'PYIIbI, BEICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, TIPOSBIAS
TOTOBHOCTb pa3peliaTb KOHQIJIUKTHI.

K xoniy o0ydyenus B 9 kjacce mpeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

WCTIONB30BaTh  TOHATHS:  CHCTEMa  OTcu€Tra, MaTephalbHas  TOYKa,  TPaeKTOpHS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBIKEHHUS, JAedopmarnus (ynpyras, iacTHIeckas), TpeHHe,
[EHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP TSHKECTH, aOCOIOTHO
TBEPJOE TENO, LEHTP TSDKECTH TBEPAOTO Tela, PaBHOBECHE, MEXaHMUYECKHE KOJlIeOaHus
BOJIHBL, 3BYK, WH(pa3ByK W  YIbTPa3ByK, OJJIEKTPOMAarHWTHBIC  BOJHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaTbHO30PKOCTH, CIIEKTPBI HCITYCKAaHUS U
HOTJIONIeHNS, anb(a, OeTa- U raMMa-M3IydeHus], H30TOIIB, SAepPHAs SHEPTeTHKA;

pa3nuuaTh  SBIEHHA (PaBHOMEPHOE W HEpAaBHOMEpPHOE MPSIMOJHMHEHHOE JBIDKEHHE,
PaBHOYCKOPEHHOE MPSMOJIHMHEIHOE IBIDKCHHE, CBOOOJHOE TaJeHHE T, PaBHOMEPHOE
IBWKCHHWE TIO OKPYXHOCTH, B3aUMOJEHCTBHE TEJ, PEaKTUBHOE IBIDKCHHE, KojebaTelbHOe
IBWKCHHE (3aTyXarolle ¥ BBIHYXKJICHHBIE KOJEeOaHUsS), pPE30HAHC, BOJHOBOE JIBIKEHHE,
OTpaXCHHE 3BYKa, IMPSIMOJMHEHHOE pacIpOCTpaHEHUE, OTPaKEHHE M IPEJIOMIICHHE CBETa,
MIOJIJHOC BHYTPEHHEE OTPAKCHHE CBETa, pas3JIOKEHHE Oeoro CBETa B CIEKTP M CIIOKCHHE
CIIEKTPAIbHBIX I[BETOB, AWCIEPCHUS CBETAa, €CTECTBEHHAs PaJMOAKTHBHOCTH, BO3HHKHOBEHHE
JMHEHYATOTO CIIEKTpa H3JIy4EeHHUsS) M0 ONMHMCAHHMI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE;

pacno3HaBaTh MPOSBICHHE M3YyYCHHBIX (DU3NUECKHUX SIBICHUH B OKPYXKAIOIIEM MHpE (B TOM
yucie (U3nYecKue SBJICHHUS B MPUPOJE: NPUIMBBI U OTJIMUBBI, JBMKeHUE IutaHeT CosHeuyHOH
CHCTEMBbI, PEaKTUBHOE JBIKCHUE J>KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JXHBOTHBIMHU,
3eMJICTPSICCHUE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 1XO, LBETa TEJ, ONTUYECKHE SBICHHS B
npupose, OHMOJIOTHYECKOE NEWCTBHE BHIMMOTO, YIbTPA(QUOJIETOBOTO M PEHTTEHOBCKOTO
W3JIy4YCHUH, €CTeCTBEHHBIH pPaJHOAKTHBHBIA (OH, KOCMHYECKHE JIy4d, pPaJHOaKTHBHOE
U3JIy4YeHHE MPUPOAHBIX MHHEPAJIOB, NCHCTBHE pPaJHMOAKTHBHBIX H3Iy4CHUH Ha OpPraHu3M
YeJioBeKa), PU 3TOM MEPEBOIUTh MPAKTHUECKYIO 33]auy B yUeOHYI0, BBLACIATH CYLIECTBEHHBIE
cBOMcTBA (IPU3HAKK) GU3UUECKUX SBICHUM;

ONKCBHIBATH HW3y4YEHHbIE CBOMCTBA Tel M (PU3MYECKUE SIBICHMS, HCHOJb3YS (U3NYECKUe
BEJIMYUHBl (CpelHss M MIHOBEHHas CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM [IBHMIKCHUH,
YCKOpEHHUe, MepeMelleHne, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUs, CUja YINPYrOCTH, CUIIa
TSDKECTH, YCKOpEHHME CBOOOJHOTO TaJeHHs, BEC Tella, HMIIYJIbC Tejla, HMITYJIC CHIIBI,
MeXaHWuecKass paboTa M MOUIHOCTb, NOTEHLIMANbHAs DJHEPrusl Tena, IMOIAHATOTO Haj
MOBEPXHOCTBIO 3€MJIM, MOTEHIMATIbHAs SHEPrHsl CXKATOW IMPYKUHBI, KUHETUYECKas SHEpPrus,



MOJIHAsT MEXaHWYeCKash PHEPrus, MEepPHOJ W YacToTa KoJeOaHWH, JJIMHA BOJIHBL, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHHS CpEIbl), NMPH OMHUCAHUH
MPaBUIBLHO TPAKTOBATH (PU3NYECKUN CMBICI UCTIONb3YeMbIX BETMYMH, 0003HAUCHUS U €AMHUIIBI
(GU3NYEeCKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PM3UUECKYIO BEITHUUHY C
JIPYTrUMH BeTUYUHAMH, CTPOUTH TPAPUKH U3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBICHUS M TPOLECCHI, HCIONb3YS 3aKOH
COXpAHEHHS SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS, PUHIMII CYIIEPIIO3ULIUHN CHJI, TIPHHIIHIT
oTHOCcHUTENbHOCTH ['anmnesi, 3akoHbl HBIOTOHA, 3aKOH COXpPaHEHUS HWMITYJIbCA, 3aKOHBI
OTpaKEHHs ¥ TPEJIOMIICHHSI CBETa, 3aKOHBI COXPAHEHHS 3apsJOBOTO U MACCOBOTO YHUCEN MpPHU
SJICPHBIX PEaKUUAX, TIPH ITOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3alUCHIBATh €r0
MaTEeMaTHYECKOE BBIPAKCHNE;

OOBSICHATH (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEJN, B TOM YHCIEC W B KOHTEKCTE CUTyallud
MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISABIATH MPHUYNHHO-CICACTBEHHBIC CBSI3H, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOPOM Ha 2—3 U3y4EHHBIX CBONCTBA (PU3MUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a/1a4M (ONMUPAIOLIUECs HAa CUCTEMY U3 2—3 ypaBHEHUIN), UCIOJIb3YS 3aKOHbI
u (opMysbl, CBSI3bIBarOIIME (U3NYECKWE BEIMUYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3a/laud
3aIUCBIBATh KPATKOE YCIIOBHE, BBISBISTH HEAOCTAIONINE WM W30BITOUHBIC JTaHHBIC, BRIOUPATH
3aKOHBI W (POPMYJBI, HEOOXOJWMBIC JUIS pEIICHHs, TMPOBOAWTH pPAcYETHl M OIEHHBATh
PEaTMCTUYHOCTH MMOJTyYCHHOTO 3HaUeHUs (PU3MIECKON BEIIMIHHBI,

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEIIMTh TPU TOMONIM (PU3HUYECKHX METOJIOB,
WCTIOJNb3Yysl ONMHCAHWE HWCCIIEAOBAHUS, BBIACTATH MPOBEPSIEMOE IPEIIOJIOKEHHE, OIICHUBAThH
MPaBMWJIBHOCTh TMOPSIKA IPOBENEHUS HCCIIENOBAaHUA, JAeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOICTB Tel
(u3yyeHue BTOporo 3akoHa HbplOTOHa, 3aKOHA COXpaHEHUS SHEPrUH, 3aBUCHUMOCThH IEpHOJa
KoJieOaHui MPYKUHHOTO MasgTHHUKA OT MAacchl Tpy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYIbl MajbIX KojeOaHuM, MPSIMOJUHEWHOE paclpoCTpaHEHHE CBETa, PaslIoKEHUe
0enmoro cmBera B CHEKTpP, HM3Y4YE€HHE CBOWCTB M300pa)keHHs B IJIOCKOM 3€pKajie M CBOWCTB
n300paxkeHUsl mpeaMeTa B coOuparomiei JuH3e, HaOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB U3IYYEHHsI): CAMOCTOSTENBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyn0BaHus, ONUCHIBATH XO/I ONbITA U €r0 Pe3yabTaThl, (HOPMYIUPOBATH BHIBOJIbI;
MPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX W3MEpPEHUH, Ompenensis cpeqHee 3HAUCHUE
u3MepsieMoil BennmuuHbl ((POKYCHOE paccTOsiHUuE COOMpArolleil JMH3bI), 000CHOBBIBATH BBIOOD
croco0a n3MepeHus (M3MEpPHUTEIIBHOTO MPUOopa);

MIPOBOJHUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (M3NYECKMX BEIUYMH C HCIOJIB30BAaHUEM MPSIMBIX
U3MepeHut (3aBUCUMOCTh IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBM)KEHHH 0e3 HauaibHOU
CKOPOCTH, Tepruoja KoJieOaHWil MaTeMaTUYecKOro MAasTHHKA OT AJUHBI HUTH, 3aBUCHMOCTH
yIJla OTpaXEHHUs CBETa OT yrjla MaJeHus U yriia NpeloMJICHHUs OT yIJla MajieHus): MIaHUPOBaTh
UCCIIeIOBaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PMKCUPOBATh PE3YNbTaThl MOTY4E€HHON
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUAE TaONUIl M TpaQuKOB, JeiaTb BBIBOJBI MO
pe3yibTaTaM HCCIeI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITMUMH (CpeIHss CKOPOCTh M YCKOPEHHUE Tela
[P PaBHOYCKOPEHHOM JIBUXKEHHH, YCKOPEHHE CBOOOTHOIO MaJEHUs, >KECTKOCTh IMPYKUHBI,
KOA(QQUIIMEHT TPEHUs CKOJIbKEHHUs, MeXaHHW4eckass paboTa W MOIIHOCTb, 4aCTOTa M MEPHO]
KoJIe0aHUH MaTeMaTU4ecKOro W MPYKUHHOTO MasTHUKOB, ONTHYECKass cuia coOuparomeit
JIMH3BI, PAJMOAKTUBHBIM (DOH): IJIAHUPOBATH H3MEPEHHUs, COOMpaTh HSKCIEPUMEHTAIBHYIO



YCTAaHOBKY M BBINOJIHATh HW3MEPEHHUs, CJIeAysd NPEAJOKEHHONH WHCTPYKLNHU, BBIYUCIATDH
3HAYCHHWE BEIIMYMHBI W AaHAJIM3HPOBATh TOJYyYEHHBIC pE3yabTaThl € Y4YETOM 3aJaHHOU
IIOIPELIHOCTH U3MEPEHUN;

coOI0IaTh MpaBHiia TEXHUKU OE30MAaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;
pa3nuyaTth OCHOBHBIC IMPH3HAKH H3YYEHHBIX (U3NYECKUX MOJENCH: MaTepHajbHas TOYKa,
a0COJIIOTHO TBEPAOE TENIO0, TOYCYHBIH HCTOYHMK CBETa, Jy4, TOHKas JIMH3A, IUIAaHETapHas
MOJIeJIb aTOMA, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIMIBI ACHCTBUS W3YYEHHBIX NMPUOOPOB W TEXHUYECKHX YCTPOUCTB C
OTOpPO Ha WX OMHUCAHMA (B TOM YHCIE: CIUIAOMETP, JATYUKU TOJOKCHHUS, PACCTOSHHUS U
YCKOPEHHS, pakeTa, 3XOJOT, OYKH, IEepUCKOI, (oToammapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAX (PHU3MUYECKHX
SIBIICHUN U HEO0X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMbl W CXEMAaTW4YHbIE PHCYHKH W3yYEHHBIX TEXHUYECKUX YCTPOICTB,
W3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTWYECKHX TIPOIECCOB TPU PpEIICHUH Y4eOHO-
MPAKTUYECKUX 33/1a4, ONTHYECKUE CXEMBI JIJIsl TIOCTPOCHUS N300paKEHUH B IJIOCKOM 3epKae U
cobuparoIei JIMH3e;

MPUBOANTH MPUMEPH! (HAXOAUTh WH(GOPMAIHMIO O TIPUMeEpax) MPAKTHYECKOTO HCIIOJIb30BAHMS
(bu3nyecKux 3HaAHUI B MOBCEHEBHOM KHU3HU AJisl oOecriedeHus: 6e301MacHOCTH Mpu oOpaleHun
C MpUOOpPaMU M TEXHWYECKHMHU YCTPONCTBAMH, COXPAHEHHUS 3JI0POBBS U COONIOJCHHUS HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKPY)KaIOIIEeH cpene;

OCYIIECTBIISITh MOUCK WH(POPMAIMK PU3NUECKOTO CoMepkaHus B VIHTEpHETE, CaMOCTOSTETLHO
(bopMynHpysl TIOUCKOBBIN 3ampoc, HAXOIUTh MYTH OINpPENeICHUS] JOCTOBEPHOCTH TOITy4YeHHON
nH(GOpMAaLUY HAa OCHOBE UMEIOLIUXCSI 3HAHUN U JONOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUl HAyYHO-NOMYJSPHYIO JIMTEPATYpy
(U3NYECKOr0 COAEp)KaHMUs, CIPaBOUHBIE MaTepuaibl, pecypchl ceTd VIHTepHeT, BialIeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU M3 OJHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBbIE NHUCBMEHHbIE M YCTHBIE COOOLIEHHMs Ha OCHOBE HMH(OpManuu H3
HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COAEp)KaHMs, IyOIMYHO MNPEACTaBIATh Pe3yJbTaThl
IIPOEKTHOW WJIM HCCIIEAOBATENbCKOW JEATEIbHOCTH, IIPU 3TOM TI'PAaMOTHO HCHOJIb30BATh
W3yYeHHbI TOHATUHHBIA ammapaT M3ydaeMoro pasjena (GU3MKA M COIPOBOXKIAThH
BBICTYIIJICHHE IIPE3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N KOJII/I"[eCTBO qgacoB 3JIeKTp0HHLIe
: (uu¢pposrIe)
n/n HanmenoBanue pa3iesioB 4 TeM NPOrpaMMbl KoHTpoJibHbIE IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MIUpa
bubmmoreka [IOK
1.1 (0)) - 2
H3HKA = Hayka o pHpose https://m.edso0.ru/7f416194
1.2 dusnueckie BEININHEI 2 1 bubnmorexa LHOK
https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnen 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOCHUM BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHue Beliecta https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.2 I 2 1
JIBr>KeHNE U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA https://m.edso0.ru/7fA16194
bu6mmoreka [JOK
2.3 Ar 2
PETATHRIC COCTOANMA BellecTna https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IelicTBHE TeJl
3.1 MexaHuuecKoe NBUKEHUE 3 Bubmiorexa OK
https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.2 n 4 1
HEPII, Macca, TIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuma. B 14 1 2
. Bt et https://m.edsoo0.ru/7f416194
Hroro no paszneny 21



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

Pasnen 4. /laBieHue TBEPABIX TeJl, (KMAKOCTEH M ra3oB

41 Hasnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMH, )KUJKOCTSIMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2
flaperne xuKoCTH > https://m.edso0.ru/7f416194
bubmmoreka [{OK
4, A
3 TMOC(epHOC AaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bu6moreka [IOK
A P 1
> a6oTa M MOUIHOCTS 3 https://m.eds00.ru/7f416194
bu6moreka [IOK
5.2 IT 5 1
POCTBIE MEXATUIMET https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CXAITIECKA SHEprH https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ (uudgposbie)
HaumeHoBaHue pa3/iejioB U TeM NPOrPpaMMBbl KoHTpoJibHbIE IIpakTHnyeckue
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TenioBble siBeHUs
bu6mmoreka [{OK
1.1 i 7
CTpoetiiie u cBOHCTBa BellecTsa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CIVTOBBIC HPOHECent https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paspen 2. DilekTpuYecKre H MATHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U UX 7 1 bubmuorexa [JOK
' B3aMMOJICIICTBIE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN SEKTPUUECKUN TOK 20 1 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4
FICKTPOMATHITHA MK https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
Ne i/ (uudpossbie)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl KoHTpoJibHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsS
MexaHn4eckoe JIBMKEHHE U CTIOCOOBI €T0 bubmmoreka [{OK
11 10 1
OTHMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 Bzaunmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexann4yeckue KoJe0aHUsI M BOJTHBI
2.1 MexaHn4deckre KojaeOaHus 7 3 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHYECKHE BO .3 8 1 3
XAHITICCKUE BOTHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 3. DileKTpOMArHUTHOE 110JI€ M JIEKTPOMArHUTHbIE BOJIHbI
31 DJIEKTPOMArHUTHOE MOJIE U 3JIEKTPOMArHUTHBIE 6 9 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbI€E IBJICHUSA
bu6mmoreka [JOK
4.1 3 6 2
AKOHET paclipOCTPAHCHILT CBeTa https://m.edsoo.ru/7f41a4a6
b K
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 nommorexa L10

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



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

bubmuoreka [JOK

4.3 P 0 3 2
AUIOCHIE DEHOTO CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbIE SABJIEHUS
bub6mmoreka [{OK
5.1 4 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bubmmoreka [{OK
5.2 C 6 1
TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 A 7 1
JIEpPHBIE PEaKIIUu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTteibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHuMe 1 0000IIIEHNE COMepKAHUS Kypca 9 5 bu6moreka [IOK
' ¢usuxm 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka KonTpoabnsie | Ilpakrnueckue II/I[:;‘?CHI/IH uu@ppoBbIe
Bcero padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 ®u3nka — Hayka o npupoje. SAieHus 1
npupoisl. Duzndeckue sBICHUS
9 MexaHuveckue, TEIIOBbIC, AIEKTPUUECKHE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusnyecKkre BEJIMUYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEeMIIEPaTypbl IPU MOMOIIH KHJIKOCTHOTO 1 1
TEepMOMETpA U AaTYMKa TeMIepaTypsl"”
Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU
5 M3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [IOK
MeToJ mo3HaHus. Onucanne PU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUM C IIOMOIILIO MOJZIEIEN
VYpoxk-uccnenoanue "[IpoBepka runoTesbl:
6 JAIBHOCTb MOJIETA IAPUKA, ITYILIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA MMycKa"
7 Crpoenue BeniectBa. ONbITHI, JOKa3bIBAIOIINE 1 bubnnoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMDKEHUE YaCTHII BEIIESCTBA 1 Bubmorexa OK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OnbITHI MO 1 1
HaOIIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B)
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
1 B3auMocBs3b MeX1y CBOWCTBaMU BEIIECTB B 1 bubnmoreka [JOK
pa3HbIX arperaTHbIX COCTOSIHUAX U UX https://m.edsoo.ru/ff0a0378



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

ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

Mexannueckoe aBHkeHue. PaBHoMepHoe u

bubmuoreka [JOK

12
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubmmoreka [{OK
13 Ckopoctb. EAuHUITBI CKOPOCTH
p JUHIT p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHHU OBMKEHUSI bubnmorexa LOK
yr P https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3axon unepuun. BzanMoaeicraue
15 T EaK IpUYnHA I/ISMpeHeHI/ISI CKOPOCTH bubmorera [JOK
p p https://m.edsoo.ru/ff0a0c10
JIBYDKECHHS TEJT
16 IInoTHOCTH BemiecTBa. Pacuer Maccel u bu6moreka [IOK
oObeMa Tejia Mo €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OmnpeneneHue
IUIOTHOCTH TBEPOTO TEJIa»
18 Pemenne 3agau mo teme "I1m0THOCTD bubnuorexa [JOK
BemecTra" https://m.edsoo.ru/ff0a123c
19 Cuita Kak XapakTepUCTHUKaA B3aUMOICUCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3ydeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmariun)
MPY>KUHBI OT MPUIIO)KCHHON CHITBD)
21 SBnenune Tarorenus. Cuia TSHKECTH
CBsi3b MEX1y CHIION TSKECTU U Maccoil Tena.
" bubnnoreka [JOK
22 Bec Tena. Pemenue 3amau mo teme "Cuita
" https://m.edsoo.ru/ff0al778
TSDKECTHU
93 Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuoreka [IOK
du3nyecKre XapaKTepUCTUKU IIaHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepenne cuin. JlmHamomer
P A P https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bu6mmoreka [JOK
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CnoxeHnue ABYX CHJI, HAITPAaBJICHHBIX I10

bubmuoreka [JOK

26 OJHOM npsAMOi. PaBHOAENCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemrenue 3agau no reme "PaBHoelicTBytoMIas
cun"
28 TpeHue CKOJIbKEHNS U TPEHUE NOKos1. TpeHue bubnuorexa [JOK
B IIPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydenne
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJITBI
Pemenue 3agau mo remam: «Bec Temay,
31 «I'padudeckoe nzodpakenne cuiny, «CHIIb, bubmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«PaBHOEHICTBYIOIIAS CHID»
KonTtponbHas paboTa mo Temam:
32 «MexaHnduecKkoe JBIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3zo0paxenue cumy, «CHIIbD
33 JHasnenue. CriocoObl yMEHBIICHHUS 1 bubmuoreka [JOK
YBEJIMUCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a bubnnoreka [JOK
34 R
0T 00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiaeHust TBEPABIMU TEIAMH, bubnunoreka [JOK
JKUJIKOCTSIMH U ra3amMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U r'a3e, BBI3BAHHOE bubnuoreka [JOK
JIEUCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBneHue B bu6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 Coobmarommumecs: cocybl bubnuorexa [IOK
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https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 I napasmiticcruii pece hitps://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC
Atmocdepa 3emun. [IpudanHbI cyliecTBOBaHUS
41 BO3IyLIHOM 0007104KK 3eMJU. 3aBUCUMOCTb bubnuorexa [JOK
aTMOC(EepHOTOo TABJICHHS OT BBICOTHI HaJI https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOPS
bubmmoreka [{OK
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne httos://m.edsoo.ru/ff0a2bsa
43 N3mepenune armocdeprnoro napnenus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT bubmuorexa [JOK
BBICOTBI HAJl yDOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepouna. AtmocdepHoe naBieHue bubnuoreka [IOK
Ha pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
47 JleficTBUE KUJIKOCTH M Ta3a HAa MOTPYKEHHOE B bubmuoreka [JOK
HHX TeJ0. ApXUME0Ba CHIa https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabota «OnpeneneHue
48 BBITanKI/IBzIOHlepﬁ CHUIBI, z[eI?II)CTI;y}omeﬁ Ha Eubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJ0, OTPYKEHHOE B KUJKOCTHY
Jlaboparopnas paboTa o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tela B bubnnoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B KUAKOCTD https://m.edsoo.ru/ff0a3514
4acTH Tena»
bu6mmoreka [JOK
>0 llnapatite Tex https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopnas pabdora "KoHcTpynpoBaHue

apcoMeTpa WM KOHCTPYUPOBAHUC JIOAKHU U
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omnpeeneHue e€ rpy30noab5EMHOCTH"

Pemenue 3anau no temam: «IlnaBanue cynos.

52 BosayxomnaBanuey, «JlaBienue TBEpAbIX Te, bubmmorexa [JOK
N https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KonTpompHas padora o Teme «JlaBnenue
TBEPJIBIX TEJ, JKUJIKOCTEU U Ta30B»
bubmmoreka [{OK
>4 Mexanecias padora https://m.edsoo.ru/ff0a3f82
bubmmoreka [{OK
o5 MoHOCTE. ERMHHIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoranue "Pacu€r MoiHoCTH, 1
pa3BUBAEMOM MPHU MOIBEME IO JIECTHHIIE"
57 [IpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare
Peruaru B Texuuke, ObITY U IPUPO/IE.
58 JlabopaTtopHas pabota «lccnenoBanmne 0.5 bubmorexa IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUN PaBHOBECHUS pblyara
59 Pemenne 3agau 1mo Teme «Y CIoBHUS bubmuorexa [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus
60 MexaHusma. Jlaboparopnas padota 0.5
«3mepenue KII/] HaKJIOHHOM MIOCKOCTH»
61 Pemtenne 3agau mo treme "Padora, MOIIHOCTb, bu6mmoreka [JOK
KIIAa" https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u bubnnoreka [JOK
MOTEHIMAIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TEME
64 "DKCIEpUMEHTAIBHOE ONIPEAETICHUE 1

W3MEHEHHUS KMHETUUECKON 1 MOTEHINAIbHON
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SHEPruM IPU CKAThIBAHUU TEJIa 110 HAKIIOHHOMN
miockocty"

65 KontponsHas padora no teme «Pabora u 1
MOILIHOCTb. DHEPIUs»

66 PesepBHblil ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuorexa [JOK
"MexaHnyeckoe BUKeHHue" https://m.edsoo.ru/ff0adee6

67 PesepBubiit ypok. PaboTta ¢ Tekctamu o teme 1 bubnuorexa [JOK
"JlaBneHue TBEPABIX TeJ, KUAKOCTEN U razoB" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. PaboTta ¢ TekcTamu 1o teme

68 1
"PaboTa. MomnocTts. Jueprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuyecTBO 4acoB I DJIeKTPOHHBbIE
ara
Ne n/m uu@posbie
Tema ypoka Konrpoabubie | IlpakTtuuyeckue | HM3y4eHHUsl
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHYECKOM TCOPHU B UX ONBITHBIC 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mogenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO 1 bubmmoreka [{OK
COCTOSTHUM BEIlIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBOMCTB TBEPIOTO, KUKOTO U
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha 1
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-
KHMHETUYECKON TEOpUHU
bu6mmoreka [IOK
5 Kpucrannmmaeckrne u amopdHbIe Tea 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacumpeHue U CkaTUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHYKCHHS YaCTHII
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bu6mmoreka [JOK
BHYTPEHHEH 3HEpruu https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bunpl Temonepenaun 1
A pedt https://m.edsoo.ru/ff0a6412
Vpok-kordepennuus "IIpakTuaeckoe
P Qep P N bubmuoreka [JOK
11 HCIIOJIb30BAHUE TEIJIOBBIX CBOICTB BEIICCTB U 1 1
| https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEJAX dSHEprocOepekeHus
12 KoanuecTBo Temnotsl. Y aenbHAs 1 bu6mmoreka [JOK

TCIIJIIOEMKOCTD

https://m.edsoo.ru/ff0a6976
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YpaBHeHHE TEIIOBOTO OanaHca. TermoooMeH

bubmuoreka [JOK

13 U TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras padota "HccnenoBanue
14 HBﬂe}fHﬁ TI;HJIO§6M6Ha pu CMELHI/IBaHI/II/I Bubmmorexa LIOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOHOM U TOpsueit BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpEeBaHMS TeJla U BBIJCIIIEMOT0 UM MPU
OXJIAXKICHUH
16 Jlaboparopnas padota "Onpenenenue bubnuorexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIUIMBa. Y IebHas TEIIoTa bubmmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaEeBaHUE
18 KPHUCTAJUIMYECKUX TEJ. Y AebHas TemioTa bubmorexa LOK
https://m.edsoo.ru/ff0a71d2
TIJIaBIICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuoreka [IOK
YAEIbHOW TETUIOTHI TIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanne U KOHICHCAIIHS. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aennHas Temiora
21 napooOpa30BaHMs ¥ KOHICHCAIIUH. bubnuoreka [JOK
3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(epHOTro aBICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas paboTa
22 "OmnpeneneHrue OTHOCUTEIBHON BIIAXKHOCTH Bubmorexa OK
\ https://m.edsoo.ru/ff0a7628
BO3lyXa
93 Pemenue 3a1ay Ha onpeeneHre BIaKHOCTH
BO3/yXa
[TpuHIHIBI paOOTHI TETJIOBBIX JBUTATENCH.
24 ITapoBas TypOuHa. J[Buratenb BHyTPEHHET O
CTOpaHus
25 KII] TermoBoro apurateis. TenaoBbie bubmuoreka [JOK
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JIBUTATENIM U 3alIATA OKPYKAIOLIEH Cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMs U IIPEBPALLEHUS] JHEPTUU B

26
TEIUTIOBBIX IMpoIleccax
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

27 "TernnoBeie siBiaeHUS. VI3MeHEHNE arperaTHbix bubmorexa LHOK

) . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
KontponsHas padora o Teme "TeroBbie
. bubnuorexa [JOK
28 sBJIeHUs. VI3MeHeHune arperaTHbIX COCTOSIHUM
. https://m.edsoo.ru/ff0a86ae
BeIlleCTBA

29 Dnektpuzarus Ten. [[Ba posa aIeKTpuuecKux
3apszIoB

30 Ypok-uccnenoBanue "IieKTpu3aus Tei
WHIYKIMEN U IIPU CONPUKOCHOBEHHUH"

31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD

32 aneKTpudeckoro nois. [Ipunun bubamorera LOK

p - pHHI . https://m.edsoo.ru/ff0a8a0a
CYMEPIO3UINH ATEKTPUUECKUX MOJIeH
33 Hocwutenu snexTpuueckux 3apsioB.
DneMmeHTapHbIi 3apsia. CTpoeHrue aroMa

34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bubnuoreka [JOK
COXpAaHEHUS IECKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3aga4 Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUUECKHUX 3aPsII0OB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBHS €r0

bubnuoreka [JOK
36 CyliecTBOBaHMs. VICTOUHUKH IEKTPUUYECKOTO
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS SJIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO I10JI Ha ITPOBOJJHUKH U
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TUBIIEKTPUKH"

DNEKTPUYECKUN TOK B METAILIAX, KUJIKOCTIX

bubmuoreka [JOK

39 U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlaboparopHas pabora 05 bubnuorexa [JOK
"U3mepeHue u peryaupoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKkTpuyecKoe HarpsikeHue. BonbTmerp.
42 JIaboparopHas padota "M3mepenHue u 0.5 bubmorexa HOK
. https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HaAPsHKEHUS
43 CornpoTHBiieHHE MPOBOAHUKA. Y IETEHOE bubmmoreka [{OK
COIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCHMOCTH
44 AIEKTPUYECKOTO COMPOTHUBIICHUS MTPOBOJHUKA 1 bubmuorexa [JOK
OT €ro JIJIMHBI, TJIOMIAIA MOTIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus U Marepraia"
45 3aBUCUMOCTbh CHJIBI TOKA OT HAMPSIKEHUS. bubnuoreka [IOK
3akoH OMa 15 ydyacTka Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabdota "HcciaenoBanue
46 3aBUCUMOCTH CUJIbI TOKA, UYILIETO Yepe3 1 bubmuoreka [JOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U TapaJIEIBHOE
COCIMHCHUS TIPOBOTHUKOB
JlaGoparopnas padota "IIpoBepka mpaBuia
48 CJI0’KEHUS HaNPSHKEHUM MpU 1 bubmuoreka [JOK
MIOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka mpaBuia
49 U1 CiJ‘IH lioxa 1;)IpI/I napanienbl:IOM ’ 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3agau Ha npuMeHeHue 3akoHa Oma bubnmoreka [JOK

JUIA Pa3iInYHOTO COCANMHCHU A ITIPOBOIHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon Ixoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopras pabota "Onpenenenue paboThI 1 bubmmoreka [JOK
Y MOIIHOCTH JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETIH U MOTPeOUTenn
53 NIEKTPUIECKOI dHEpruu B ObITY. KopoTkoe bubmorexa LHOK
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
54 "DnekTpuueckue 3apsapl. 3apsDKeHHBIC TeIa U bubnuorexa [JOK
HUX B3auMoiercTBUS. IlocTOSTHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"
KonTposshas pabora no teme
55 "DnexkTpuduecKue 3apsabl. 3apsyKEHHBIE Tena U bubmuorexa [JOK
X B3anMoaercTBHA. I1oCTOSTHHBIHM https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 ITocTossHHEIC MarHUTHI, UX B3aUMOJICHCTBHUE
57 Ypok-uccnenoanue "N3yueHue noneit 1 bubnuoreka [IOK
MOCTOSIHHBIX MarHuToRB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nojie. MarauTHoe nose 3eMIn | bubnmuoreka [JOK
€ro 3HaycHHUe JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
59 ANEKTPUIECKOTO TOKa MarHuTHOE 1oJie bubmmorexa [TOK
P https://m.edsoo.ru/ff0acld2
KaTYILIKH C TOKOM
[IpuMeHeHHe 3EKTPOMArHUTOB B TEXHUKE.
60 Jlaboparopnas padota "N3yuenue neicTBus 0.5 bubmorexa HOK
PaTOPHAA b Vi " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JISI Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTATENH TOCTOSIHHOTO TOKA.
Hcnonb30BaHue IEKTPOIBUTATENCH B
N bubmuoreka [JOK
61 TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpynpoBanue u
u3y4eHue paboThl ANeKTpoiBUraTens"
62 OmnbiTel Dapases. 3aKOH AMEKTPOMArHUTHOM
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nHaykuuu. IIpasuio Jlenna

OnekrporeHeparop. CnocoObl MoayyeHust

63 ANIEKTPUIECKOI SHEPTUHU. DIEKTPOCTAHIIUN HA 1
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHUH

64 [ToaroroBka K KOHTPOJBHOU paboOTe MO TEME 1
"DJIeKTpUUECKHE U MATHUTHBIC SIBJICHUS"

65 KonTtponsHas pabota o Teme 1 bubmmorexa [IOK
"OnexTpruueckre U MarHUTHBIE siBJIeHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PabGota ¢ TekcTamu 1o teme bubnnorexa [JOK

66 " " 1 .

TeroBbIe SIBJICHUS https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnnorexa [JOK
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1
"MarauTHsbI€ BICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 145



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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara
Tema ypoka nugposbie
n/m Konrpoabubie | IlpakTtuuyeckue | H3y4eHHUsi
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Mexanundeckoe aBuxeHnue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCHUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHWYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPIMONIMHEHHOE IBIKESHIE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOTMHENHOE ABUKEHUE. 1
CpenHsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBHKECHHE. 1 bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOpEHHOTO ABMXeHUs. [ padux 1
CKOPOCTH
JlaboparopHas pabora "OrnpeneieHue
7 CKO peHI/ISI[) TCJ‘ISIL) npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEROP PP . YOrop " https://m.edsoo.ru/ff0adb18
JBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBoOoanoe mmagenue tei. OnelTel [ anunes 1
PaBHOMEpHOE IBHKEHUE IO OKPY>KHOCTH.
9 [Tepuo IE ‘IaC’fOTa o0Opa eHHHpJ};)II/I(HCfIHaH u 1 bubmmorexa [IOK
PHOA Pt ’ https://m.edsoo.ru/ff0ael176
yTJI0Basi CKOPOCTHU
10 LlenTpocTpeMUTEILHOE YCKOPEHHE 1
bu6mmoreka [JOK
11 [TepBriit 3akoH HetoToHA. BekTOp CHith 1
P P https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHOA€ElCTBYOIIAS 1 bubnuoreka [IOK
CchJIa https://m.edsoo.ru/ff0ae72a
bu6mmoreka [JOK
13 Tpetuii 3akoH Hetotona. Cynepno3uiius Cui 1
P yiep t https://m.edsoo.ru/ff0ae982
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14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubmorexa [IOK
Herorona https://m.edsoo.ru/ff0aeb6e

15 Cuna ynpyroctu. 3akoH ['yka E;Sﬁ;;f;i?ﬁ}; Daeca?

16 Pemenue 3anay no teme «Cuia ynpyroctu»

17 Jlaboparopuas padota «Onpenernenue bubmmoreka [JOK
KECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnuorexa [JOK

18 Cuna Tpeiis https:// m.edsol_.[ ru/ff0af738

bubnuoreka [JOK

19 Pemenue 3agau mo reme «Cuiia TpeHUs» httos://m.e dsol_.[ru /f0afa26

20 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
K03 duIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau no teme "3akodsl HeroToHA. bu6moreka [IOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e

99 Cuta TsKeCTH U 3aKOH BCEMHPHOTO bubnuoreka [IOK
TATOTEHUA. Y CKOpEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TET BOKPYT

23 rpaBuTaniioHHOro 1eHTpa (CoaHeyHas
cuctema). ['amaktuxun"

24 Pemenne 3agay o teme "Cuma TSDKECTH B bubmuoreka [JOK
3aKOH BCEMHUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckast ckopocTb. HeBecoMocTh bubnnoreka [JOK
U MEeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AoGcomroTHO TBEpIOE Teno. PaBHOBecHe bubnunoreka [JOK
TBEPJIOTO TeJa C 3aKPEIIEHHON 0ChIO https://m.edsoo.ru/ff0afe36
BpauieHusa. MomeHT cuibl. LleHTp Tshkectu
PaBHOBecue MaTepuanbHOM TOUKH.

97 AbcomoTHO TBEpIOE Teso. PaBHOBecHe

TBEPIIOTO Teja C 3aKPEIIEHHON OChIO
BpameHus. MomeHT cuibl. LleHTp Tskectu
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Pemrenne 3agau mo remMe "MOMEHT CHIIEL.

bubmuoreka [JOK

28 Lentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBLHOU paboOTe MO TEME
29 "MexaHudeckoe ABMKeHue. B3zaumMoaencreue buGnnorexa [IOK
. https://m.edsoo.ru/ff0b0408
TeN
30 KoHnTpomapHas padora o Teme "MexaHu4eckoe bubnuorexa [JOK
nBwkenue. Bzanmoneiictue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. Umnynbe cuibl. 3akoH
31 COXpaHEHUs UMITYJIbCA. YTIPYIO€ U HEYNPyroe brbmmorexa [OK
. https://m.edsoo.ru/ffOb07fa
B3auMO/IeiCTBIE
Pemenue 3agau mo teme "3akoH coxpaHeHUs bubnuorexa [JOK
32
nMIynbca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"
bu6moreka [IOK
34 Mexanuveckast paboTa 1 MOIITHOCTh httos://m.edsoo.ru/f0b0ag4
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «Onpenenenrue padoThI
36 CHWJIBI TPEHUS IPU PAaBHOMEPHOM JABH)KEHUU
Teja 1o TOPU30HTAIBHON TTOBEPXHOCTH
37 Ces3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KMHETUYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpPAHEHUS SHEPTUU B MEXaHUKE
40 JIaGopatopHas pabota «/3ydeHne 3akoHa bubnuoreka [IOK
COXpaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTepUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaromue kojaebanus. BeiHyXIeHHBIC bubnmoreka [JOK

koJieOanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTuuecKkuii U NpyKMHHBIM MAsITHUKH

44

Vpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KoJIe0aHUHN OT )KECTKOCTH MPYKHHBI H MACChI

rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue s3HEprun Ipu MEXaHUYECKUX
KOJIEOAHUAX

46

JlaboparopHas padota «OnpeneneHne 9acToThl
1 niepuoja KojaeOaHui Ipy>KMHHOTO
MasiTHAKa»

bubmmorexa [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH TIepro/ia KojiebaHuii rpysa,
IMOABCIICHHOTO K HUTH, OT MAaCChI I'py3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJIHbl. CBOUCTBA
MEXaHH4ECKUX BOJIH. [IpoionbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepenius "MexaHnuecKre BOJHBI B
TBEPAOM Tene. CelicMuyecKkue BOJHbI"

50

3ByK. PacnipocTtpanenue u oTpakeHue 3ByKa

51

Ypok-uccnenoanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe MO Teme
"3akoHbI coOXpaHeHUsl. MexaHn4ecKue
KoJebaHus U BOJHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota o Teme "3aKoHsI
coxpaHeHHs. MexaHu4yeckue KoieOaHus u
BOJIHBI"

56

3J'ICKTpOMaFHI/ITHOC IOoJIC. SHCKTpOMaI‘ HHUTHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe
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57

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

VYpoxk-konpepenuus "llkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue Et?[ij?;;T:;i?ﬁ/%fObZ fe6
AIICKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H" — '
VYpok-uccnenoBanue "M3yueHne cBOCTB

59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO bubmorexa LHOK
MOGHITbHOTO Tenedona” https://m.edsoo.ru/ff0b2c6c

60 Pemrenue 3agau Ha onpez[euneHne YacCTOTHI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI

61 DnekTpoMarHuTHas mpupoja ceeta. CKOpocTb bubnuoreka [JOK
cBera. BomHOBBIE CBOMICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe

62 pacnpocTpaHenue cBeta. 3arMeHust CoHIIA U bubmorexa OK
Mo https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KE€HHUs cBeTa. 3epkana. Pemenue

63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHS bubmorexa OK
cBeTa https://m.edsoo.ru/ff0b38c4

64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHoE BHYTpEeHHEE OTpa)KeHHE CBETA.

65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO Et?[iH/P/I;T:cII(;gﬁ/I]ff Ob3c5e
OTpa)XeHUs B ONTHUYECKUX CBETOBOJAX
JlaboparopHnas pabota "HccrnenoBanue

66 3aBUCHUMOCTH YTJIa IPETOMIICHUSI CBETOBOTO
JTy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexsio""

Ypok-koHpepennus "Vcnonp30BaHue TOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIuuzel. OnTHyeckast cuja JIMH3BI httos://m.edsoo.ru/fOb3F2c
69 IToctpoenue n3o6pakeHui B TMH3aX bubnuorexa [IOK
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https://m.edsoo.ru/ff0b444a

JlaboparopHas padota "Onpenernenue

70 (OKYCHOTO PaCCTOSIHUS M ONITUYECKOM CHIIBI Bubmmorexa LIOK
-~ https://m.edsoo.ru/ff0b4206
coOuparoreii JTUH3bI"
71 Ypok-koHpepermus "OnTuaeckre TNH30BbIC bubnuorexa [JOK
pubopsr” https://m.edsoo.ru/ff0c0a7e
bubmmoreka [{OK
72 I'a3 xak onruueckas cucrema. 3peHue httos://m.edsoo.ru/fObA684
73 VYpok-konpepenmus "ledpexts! 3penus. Kak
COXPaHHUTH 3peHue"
Paznoxxenue 6enoro csera B criekTp. ONbITHI
74 Herotona. CrnoxxeHne crieKTpaJbHbIX [[BETOB. bubamorexa [JOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3IoKEHUIO OEJIOT0 CBETa B CIIEKTP U bubmuorexa [JOK
BOCHPUATHUIO I[[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOIOACHUH Yepe3 [IBETOBBIC (PHIHTPHI"
76 VYpoxk-npaktukym "BosiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, uHTepdepeHus u audpaxnys”
77 OmnbiTel Pe3epdopaa v mianeTapHast MOJIETb bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Monens aroma bopa
79 Hcnyckanue U MOrJoneHNue CBeTa aTOMOM. bubnunoreka [JOK
KBantsl. JInHeiyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. HyknoHHas Mojaenb bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TpeBpatieHus. 30Tombl bubmmorexa [JOK

https://m.edsoo.ru/ff0clal4
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Pemrenne 3agau mo reme: "PagnoakTuBHbBIE

bubmuoreka [JOK

84 npespaieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana

86 Ypok-koHpepenus "PagnoakTuBHbIC bubnuorexa [JOK
M3JIyYCHHS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsiA0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U bubnnorexa [JOK
SHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "SnepHsie peakun”

90 Peakuuu cunresa u nenenus saep. Ictounnku bubmmoreka [{OK
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JIeNCTBHS palMOaKTUBHBIX U3yYEeHUN Ha
JKUBBIE OpraHu3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DNeKTpOMAarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHhIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBIeHUS"

KounTposbnas pabora no teme

93 "DNeKTpOMAarHUTHOE TOJIE.
DneKTpOMarHUTHbIE BOJHBL. KBaHTOBBIE
siBIeHUS"

94 [ToBTOpenue, 0606menue. JlabopatopHsie bubnnoreka [JOK
paboTsl 1o Kypcy "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600mEeHne. Pemenue

95 pacyeTHBIX U KaUECTBEHHBIX 3a/a4 110 TEME Bubmmorexa LIOK
" | https://m.edsoo.ru/ff0c2572

TerutoBbIe MpoLECCH
IToBTOpenue, o0oOmenue. Pemenne

96 pacyeTHBIX U KaYECTBEHHBIX 3aJa4 110 TEME Bubmmorexa LIOK

" on https://m.edsoo.ru/ff0c2a22
KIIJ] TennoBbIX ABUTATEIICH
97 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [JOK
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PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TCMC
"KII/ anexkrpoycTtaHoBOK"

https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, 0606menue. JlabopatopHbie 1 1 bubnmoreka [JOK

paboTsl o Kypey "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1 bubnuorexa [JOK

110 TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1 bubnuorexa [JOK

o reme "Konebanus v BoJIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK

o Teme "CBeToBbIE SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menne. Pabora ¢ Tekcramu 1

o Teme "KBantoBas u snepHas ¢puszuka'
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