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MNOACHUTEJIbBHAS 3AIINCKA
[Tporpamma o ¢pusnke Ha ypoBHE OCHOBHOTO OOIIETr0 00pa30BaHMs COCTaBJIEHA HA OCHOBE MOJIOKEHHN
U TpeOoBaHMII K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTENbHOM IMpOrpamMMbl,
npeactaBieHHbix B @I'OC OO0, a Takke ¢ yuérom deaepalbHON paboueil MporpaMMbl BOCIIMTAHHS W
Konuenmun npenonaBanusi yuebHoro npeamera « Du3ukay.
Conepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YyYaroIUXCs ¥ OPTaHU3AIMI0 U3yueHHs (PU3UKU Ha JAEITEIbHOCTHON ocHOBE. B mporpamme mo
(U3UKEe YYHTHIBAIOTCS BO3MOXKHOCTH ydeOHOTOo mpeamera B peanmsanuu TpeboBanmiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METalpeIMETHBIM pe3ysibTaTaM OOYYEeHHMs, a TaKKe MEXKIIPEJIMETHbIC CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMS.
[Iporpamma mo ¢u3uke ycTaHaBIMBAeT pacrpeaeiieHHe y4eOHOro MaTepuana 1o rogaMm oOydeHus (o
KJlaccaMm), MpeasiaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh M3YUEHHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO COZICP KAHUSI U YUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4arOImUXCsl.
[Tporpamma mo ¢usmke pazpaboTaHa C LEIbI0 OKAa3aHUS METOAMYECKOW MOMOIIM YYUTENIO B CO3JaHHUU
paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.
OuzukKa ABIAETCS CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY
(dbu3nyecKkre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHHI, U3y4aeMbIX XUMHEH, Onosioruel, aCTpOHOMHEH U
¢usnveckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, IPEIOCTaBIIsCT Hauboiee
SICHBIE 00pa3Ibl MPUMEHEHHUSI HAyYHOT'O METO/a MMO3HAHMSA, TO €CTh CII0C00a MOMYYCHHUS TOCTOBEPHBIX 3HAHUMA
0 MHDe.
Opna W3 riaBHBIX 3a7ad (U3MUECKOTO OOpa3oBaHMsI B CTPYKType 00IIero oOpa3oBaHUs COCTOUT B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH M HHTEpEca K HayKe Y 00yJaromuXcsl.
Wzyuenmne ¢u3ukun Ha 0a30BOM ypOBHE IPEINOJAraeT OBJaJEHHE CICAYIOIIMMH KOMIETEHTHOCTSIMH,
XapaKTepPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:
® Hay4HO OOBSICHSTH SIBIICHUS;
® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;
® UHTEPHpPETUPOBATH JAHHBIE M HCIIOJIB30BaTh HAy4YHBIC JOKA3aTENbCTBA JUIS IOJTYYECHUS
BBIBOJIOB.
Henu wusydyenus: ¢u3MKM Ha ypOBHE OCHOBHOrO oOImiero ooOpaszoBaHusi ompenencHsl B Konmenmmm
npenofaBaHus yueOHoro mpeamera «Dusmka» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoit @eneparuu,
peanu3ylolIMX OCHOBHbIE 00IIe00pa3oBaTeNbHble MPOTpaMMbl, YTBEpKAEHHOM pemenueM Komnerun
MunuctepctBa npocBenieHus: Poccutickoit @eneparuu (mpotokoit ot 3 aexadps 2019 r. No [1K-4BH).
Henu usyvyenus ¢pusuku:
e 1puoOpeTeHre MHTEpeca U CTPEMIICHUSI 00YYarOIIMXCS K HAYYHOMY M3YUEHHUIO NMPUPOJbI, pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe TMO3HaHUA U (POPMHPOBAHHE HCCIENOBATEIBCKOIO
OTHOILIEHUSA K OKPY>KAIOIIUM SIBIICHUSM,;

e (opmupoBaHHE HAyYHOIO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4yEHUS OCHOB CTPOCHMSI MaTepuu U
(GbyHIaMeHTAIbHBIX 3aKOHOB (DHU3UKH;

e (opmupoBaHue MpeacTaBiICHUN 0 PO GUIUKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U T€XHOJIOTHI;

® pa3BUTHE TMpPEJICTaBICHUN O BO3MOXKHBIX cdepax Oyaymiedl mnpodeccHOHATbHON esTeTbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHEeHIIeMy 00YYeHHIO B 3TOM HAMPABJICHHH.

JlocTukeHne STUX Lejed mnporpaMMmbl HO (U3MKEe HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3zoBaHUs
o0ecrnieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e npuoOpeTeHHe 3HaHUM O JAUCKPETHOM CTPOEHMHM BEIIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,

AIIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSIX;
e puoOpeTeHHe YMEHUH ONHUCHhIBaTh M OOBACHATh (PUINYECKUE SBJIEHUS C HCIOJIb30BAaHUEM
MOJTYYEHHBIX 3HAHU;



® OCBOCHHE METOJIOB pEHICHHS MPOCTEUIINX PACYETHBIX 3aJad C HCIOJB30BaHUEM (DHU3HUECKUX
MoJIeJIel, TBOPYECKHUX M MPAKTHKO-OPHEHTHPOBAHHBIX 337124,

® pa3BHUTHE YMECHHI HAONIOAATH NMPUPOJHBIC SBICHUS M BBINOJHATH OMBITHI, Ta0OPATOpHBIE pabOTH U
AKCIIEPUMEHTABHBIC UCCIICOBAHUS C UCTIONB30BAHUEM N3MEPHTEIBHBIX TIPHOOPOB;

® OCBOCHHE MPUEMOB pabOThl ¢ WHPOpManKerd (PHU3HUECKOTO COACpPIKAaHUs, BKIItOYash WHPOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIU3 M KPUTHUYECKOE OLICHUBAaHHE UH(POPMAIINY;

® 3HaKOMCTBO CO cdepaMu TPOPECCUOHATHHON JCSATEIBHOCTH, CBSI3aHHBIMH C (U3UKOH, W
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHSIX (PU3NUECKON HAYKH.

Ha usyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi oTBOAUTCS 238
JacoB: B 7 kiacce — 68 gacoB (2 daca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIO).

[Ipemiaraemerii B mporpamme 1o (usmke nepedeHb JTabOpaTOPHBIX pabOT W OMBITOB HOCHT
PEKOMEHIaTebHBIN XapaKTep, YIUTEb JIeIaeT BEIOOp MPOBEICHHS Ta00paTOPHBIX PabOT U OMBITOB C YUETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH OOYyYaroIUXCs, CHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHUi, NpPeIaracMbiX B
paMKax OCHOBHOT'O T'OCY/IapCTBEHHOTO YK3aMeHa 1o (pH3HKe.



COIEPKAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npuponbl. PuU3NUECKUE SBICHHUA: MEXAHMYECKHE, TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHBL. 3mepenue Qusnuecknx penuunH. Dusmueckue npubdopsl. [lorpemHocTsh
n3MepeHuil. MexxyHapoaHas CuCTeMa eAMHULL.

Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKH U3y4aroT Npupoay. EcTecTBeHHO-HAYUHBIN METO] TO3HAHUS:
HaOIt0/IeHNe, MMOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBMIKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3,
o0BsicHEHHE Ha0Mr01aeMoro sBieHus. Onrucanue GU3NIECKUX SIBICHUHN C MOMOIIBI0 MOCIICH.

Jemoncmpayuu.

1. MexaHnueckue, TEINIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npuOOPHI U MpoLEAypa NPSMBIX U3MEPEHH aHATOTOBBIM U LIU(PPOBBIM MTPHUOOPOM.

Jlabopamopnusie pabomot u onvimel.

OmnpenesneHue EeHbI JeJIEHUS KAl H3MEPUTEIBHOTO MpHoopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenne temneparypsl py NOMOILU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.
[IpoBenenue wuccienoBaHusl MO MPOBEPKE THUIOTE3bl: JAIBHOCTH MOJETA IMIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OoJIbllIE, YeM OO0JIblIe BBICOTA ITYCKA.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0KA3bIBAIOLINE TUCKPETHOE CTPOECHUE
BEILIECTBA.

ok wnNnE

JIBrxkenue wacTtull BemecTBa. CBs3b CKOPOCTHU JBIDKEHMSI YaCTHIl C TeMIiepaTypoil. bpoyHoBckoe
nBkenue, uddysus. BzaumozeiicTBue yacTUIl BEIECTBA: MPUTSHKEHUE M OTTAIKUBAHHE.

ArperaTtHble COCTOSHUSI BEILECTBA: CTPOEHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAUIMYECKHUX) TEIl.
B3auMocBs3p MeX1y CBOMCTBaAMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HaOmoneHue GpOyHOBCKOTO ABHKEHHS.

2. HaGmopenue nuddysuu.

3. HalGmroneHue siBneHM, 0OBACHSIIOMNXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Ormenka quaMeTpa aToMa METOJOM PSAIOB (C UCTIOIB30BaHueEM doTorpaduii).

2. OmnbITHl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITB IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl.

Mexannueckoe ABukeHHe. PaBHOMepHOe M HepaBHOMepHOe JBHKeHue. Ckopoctb. CpenHss CKOpOCTb
MIPU HEPABHOMEPHOM JBWKEHUU. Pacu€T myTu v BpeMeHU JTBUKEHUS.

SBnenue nHepuuu. 3aKoH UHEpLUHU. B3anmoaelicTBye Tell Kak MpUYMHA U3MEHEHUS! CKOPOCTH JIBHXKEHUS
Ten. Macca kak Mepa uHepTHOcTH Tena. [lmoTHocTh BemiecTBa. CBS3b TUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B
eanHuIle 00bEMaA BEIIeCTBa.

Cuita kak xapakTepucTHKa B3aumonencTus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuiibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBlIEHHE TATOTEHUs U cuiia TsbkecTH. Cuila TSHKECTH Ha IPYrux IjiaHeTax. Bec tena.
HesecomocTs. CrnoxeHue cuil, HalpaBJIE€HHBIX MO OJHOM mpsiMod. PaBHonelcTByromas cui. Cuiga TpeHUs.
TpeHue ckonbXeHus: ¥ TpeHue nokos. TpeHue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHU4eCcKOTo JIBHKEHUS TeTa.

2. H3mepeHune CKOPOCTH MPSIMOIUHEHHOTO JBUKEHUSI.



ok w

HaGnroneHue siBieHus: HHEpLUU.

Habntonenue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUU TeIl.
CpaBHEeHHE Macc N0 B3aUMOJIEHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.

Jlabopamopnuvie pabomot u onvimel.

1.

w

OmnpejienieHre CKOPOCTH PaBHOMEPHOTO JIBIDKEHHS (IapUKa B JKUIAKOCTH, MOJCIH 3JICKTPHUESCKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJBKECHUS OpycKa WM MIapUKa M0 HAKIIOHHOW TUIOCKOCTH.
OnpeneneHre IIOTHOCTH TBEPIOTO TeTa.

OnbITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh PacTshKeHUs (AedopMarvu) Mpy>KUHBI OT MPHIOKCHHON
CHJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKCHHS OT Beca Tejla M XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.
JaBnenue. CriocoObl YMEHBIICHUS W YBEIWYEHUs NaBiieHus. JlaBieHue raza. 3aBUCHMOCTH JIaBJICHHS
raza or oObéma, Temmeparypbl. [lepenaua naBiaeHus TBEPABIMU TeJIaMH, KHIKOCTSAMH M Ta3aMu. 3aKOH

[Tackans. [IHeBMaTHUECKHE MAIIWHBL. 3aBUCHMOCTH JABIICHHS KHIKOCTH OT TIIyOWHBL [ mapocrarnyeckuii
napaaokc. CooOmraromuecs: cocyabl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emnu u atmMochepHoe aaBiaeHue. [IpuunHbl cylecTBOBaHHs BO3AYILIHONW 000I0YKH 3eMIIH.
OmnbiT Toppuyemuin. M3mepenue armocepHOro JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTo JaBJIECHUS OT BBICOTHI
Ha/1 ypoBHeM Mopsi. [TpuGopsl s m3mMepeHust aTMOC(HEPHOTO JaBICHHUS.

JleficTBUE KUAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX Telo. BriTamkuBaromas (apxuMenoBa) cuiia. 3aKoH

Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.
Hemoncmpayuu.

O NV A WNPR

3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHus )KUIKOCTHIO U Fa30M.

Coobmarommuecst CoCcyabl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBus aTMoc(hepHOTO TaBICHHUS.

3aBUCUMOCTH BHITAJTKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Teja U MIIOTHOCTU KHUAKOCTH.
PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcinoBue maBaHusA TEN: IUIABAHUE WM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHHUS
TIJIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopuwvie padbomol u onvimol.

1.
2.
3.

5.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH Tena.
Onpenenenre BITATKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B HKHUAKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIICH CHIIBI, IEMCTBYIOIIEH HA TEIO B KUIAKOCTH, OT MAacCChl
Tena.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOUIEH CHJIbL, JEHCTBYIOLIEH Ha Telo B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YaCTH TEJA U OT TIOTHOCTHU KHUIKOCTH.
KoncTpynposanue apeomerpa uian KOHCTPYUPOBAHUE JIOJIKU U ONIPEACIICHUE €€ TPY30N0AbEMHOCTH.

Paspnen 5. PaGoTra u MOIIHOCTB. JDHeEprus.

Mexanunueckast pabota. MOITHOCTb.

ITpocTbie MexaHU3MBI: pblYar, OJIO0K, HaKJIOHHAs MI0CKOCTh. [IpaBuio paBHOBecus peruara. [Ilpumenenue
MpaBujia paBHOBECHS pbluara K 0J0Ky. «3omotoe mpaBuio» mexanuku. KIIJ mpocTteix mexanusmoB. [Ipocteie

MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. KuHernueckass W mnoTeHUManbHas sHeprus. llpeBpaineHue oaHoro Buaa
MEXaHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUsS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.



1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1. Omnpenenenue paOOTbl CHIBI TPEHHUS INPH PABHOMEPHOM JBIDKEHHHM Tejla IO TOPU30HTAIBHOM

MIOBEPXHOCTH.

2. HccnenoBaHue yCiOBHI paBHOBECHS pblYara.

3. UNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. N3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

8 KUIACC

Paznen 6. TerioBble siBJeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUHU CTPOEHMs BeulecTBa. Macca u pa3Mepsl
aTOMOB M MOJIEKYJ1. OMbITHI, IOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KHUIKOTO M ra3000pa3HOrO COCTOSHHUM BemiectBa. Kpucramumdeckue u amopdHbie
tena. OObBACHEHHE CBOMCTB Ta30B, XHIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHHH MOJIEKYISIPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KallWJUISIPHBIC SBJICHUS. TEIJI0BOE paCUIMPEHHE U CKATHUE.

Temneparypa. CBs3p TeMnepaTypbl O CKOPOCTBIO TEILUIOBOTO JABMXKEHUS YacTull. BHyTpeHHss sHeprusl.
CriocoObl M3MeHeHHsI BHYTPEHHEH SHEpruM: Tervionepesada U COBEpIIeHHE paldoThl. Buabl Temnmonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3TYyYCHHUE.

KonnuecTBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBA. TemaooOMEH M TEeIJIOBOE pPaBHOBECHE.
VYpaBHenue TerioBoro Oananca. [InaBiaeHue u oTBepeBaHUE KPUCTAJUIMUECKUX BEIIECTB. Y AeNbHAs TEIIOTa
mnasieHus. [lapooOpazoBanue u xonaeHcamnus. Mcnapenue. Kunenue. YaenbHas Temiora nmapooopa3oBaHusl.
3aBHCUMOCTB TEMITEPATYPBI KATICHHS OT aTMOC(HEPHOTO TaBICHUSI.

BnaxxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y Ie]bHAas TEIJIOTAa CTOPAHHUS.

[punnuns! padote! TemioBsix asurareneil KIIJ[ TemnoBoro asurarens. TemnoBele ABUraTeNn U 3amuTa
OKpY>Karolleu Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO ABUKEHUS.

Hab6mronenue quddysun.

Habntoienue siBjeHnit cMauMBaHMs U KaWJUISIPHBIX SIBJICHUM.

HaGntoneHue TerioBoro pacuMpeHust Tel.

V3MeHeHMe naBneHMs ra3a Mpu M3MEHEHUH 00bEMa M HarpeBaHUM WIIA OXJIAXKICHUH.
IIpaBuiia u3MepeHus TeMIeparypsl.

Bunael Terionepenayn.

OxJaxieHre Ipy COBEPUIEHUH PabOTHI.

LWooNOUEWNR

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH.
. CpaBHEHME TEMIIOEMKOCTEN Pa3INYHBIX BELLIECTB.
. HaGmoienue kureHus.
. HaGmroneHue nocTossHCTBa TeMIEpaTyphl PH MJIABJICHHUH.

[
N P O

13. Mojaenu TEMIOBEIX IBATATEICH.
Jlabopamopuwie pabomot u onvimel.
1. OmnbIThl 1O OOHAPYKEHHUIO AEUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHUSI.

2. OnbITHI IO BBIPALIUBAHUIO KPUCTAJIIIOB TIOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl O HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHS ra30B, KUIKOCTEN U TBEPIBIX TEI.

4. Onmnpenenenve AaBlIeHUs BO3yxa B OajUIOHE MITIPHIIA.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JABJIEHUS BO3AyXa OT €ro oOb&Ma M HarpeBaHus WU
OXJIQXKICHMUS.

6. IlpoBepka rumoTe3bl JIMHEHHON 3aBHCHMOCTH JUIMHBI CTOJNOMKA HMJKOCTH B TEPMOMETPUUECKOM

TpyOKe OT TeMIeparyphbl.



7. HaOmioneHue wW3MeHEHMs BHYTPEHHEW SHEprMM Tela B pe3yjbpTaTe TeIvlonepenaud M padboThl
BHEILIHUX CHUJI.

8. MHccrnenoBanue sBICHHS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOIBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpH TEIUIOOOMEHE C HarpeTbiM
METANINYECKUM LIMJIUHAPOM.

10. OnpenencHue yaeapbHOU TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca uenapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenye yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pa3znen 7. JjekTpuyeckre 1 MATHUTHbIE SIBJICHUS.

Onexrpusauus Ten. J[Ba poja JIEKTPUYECKUX 3apsioB. B3amMonelicTBHE 3apsDKEHHBIX TeJl. 3aKOH
KynoHna (3aBUCHMOCTb CHJIbI B3aUMOJAECUCTBUS 3apSKEHHBIX TEJ1 OT BEJIUYMHBI 3apSJ0B U PACCTOSHUS MEXKITY
TEJIaMHu ).

Onexrpuueckoe nose. Hanpspk€HHOCTH aiiekTpudeckoro noss. IIpuHnun cynepno3sunuu 31eKTpUYeCKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsaoB. OJEMEHTapHbIM 3iekTpuueckui 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsia.

ONEKTPUUYECKUN TOK. Y CIOBHUS CYIECTBOBAHUSA JJIEKTPUUECKOTO TOKA. MICTOUHMKM IOCTOSSHHOTO TOKa.
JIeHCTBUS 3JIEKTPUUECKOro TOKA (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DIEKTPUYECKUH TOK B JKUAKOCTIX U
razax.

Onexktpuueckas 1enb. Cuna Toka. OnekTpuueckoe HampspkeHue. CoONpOTUBICHHE ITPOBOJHMKA.
VYaenpHOE conpoTuBieHHE BeniecTBa. 3akoH Oma s ydactka nenu. [locnenoBaTenbHOE M NapajuiesbHOE
COEJUHEHHE ITPOBOJHUKOB.

PaGota u MOIIHOCTH 3NEKTpUUecKoro Toka. 3akoH Jlxoyns—Jlenma. Onekrpuueckue uenu Hu
NOTPEOUTENH IICKTPUIECKOM SHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.

ITocTostHHBIE MarHuTHL. B3auMoaelcTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe 1ose. MarHuTHoe Iosie
3eMiIn M €ro 3HadeHue Ui Ku3HM Ha 3emue. OmbIT Opcrena. MarHMTHOE IOJIE BIIEKTPUYECKOrO TOKA.
[IpuMeHeHne DSIEKTPOMAarHUTOB B TeXHHUKE. JleWcTBME MAarHUTHOINO IOJs HAa TPOBOJHHUK C TOKOM.
DNeKTpOoABUTaTEIb MOCTOSSHHOTO TOKA. Mcronb30oBaHNue 3JEKTPOABUTATENCH B TEXHUUECKUX YCTPOWCTBAX U Ha
TpaHCIOPTE.

Oneitel @apazes. SBiaeHue snekTpoMarHUTHOM uHAYKUMU. [IpaBuno Jlenma. OiekrporeHeparop.
CrniocoObl MoTy4eHHsI ANEKTPUUECKON IHEPTUHU. DIIEKTPOCTAHIIUHM HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

1. DnexTpuzanus Tel.

2. JIBa poaa dIEKTPUYECKUX 3apsAI0B U B3aMMOJEHUCTBUE 3aPSKCHHBIX TEIl.
3. YCTpONCTBO U AECUCTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTHYecKas MHAYKIIHS.

5. 3aKkoH coXpaHEHUSs JIEKTPUUECKUX 3apsi/I0B.

6. IIpOBOIHUKH M TUIIEKTPUKH.

7. MonenupoBaHue CWIIOBBIX JINHAW 3JIEKTPUIECKOTO TOJIA.

8. HcTOYHMKHM IOCTOSHHOIO TOKA.

9. JleucTBUs 3IEKTPUYECKOTO TOKA.

10. DneKTpUYECKU TOK B )KUJIKOCTH.

11. T"a30BBbIi pa3psa.

12. I3mepeHune CHIibl TOKa aMIEPMETPOM.

13. M3MepeHnue 3JIeKTpUUECKOro HAPSKEHNs BOJIBTMETPOM.

14. Peocrar 1 Mara3uH COIPOTHUBIICHUM.

15. B3aumo1eicTBHE MOCTOSTHHBIX MarHUTOB.

16. MoaennpoBaHre HEBO3MOKHOCTH pa3/I€JIeHUs OJIFOCOB MarHNTa.



17. MonenupoBaHUE MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmnbIT Dpcrena.

19. MaruuTtHOe noJie ToKa. DIeKTPOMarHur.

20. JlelicTBE MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

21. DyeKTpoABUraTelb MOCTOSHHOTO TOKA.

22. UccnenoBanue sIBJACHUS SJIEKTPOMAarHUTHON UHTYKIUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HaIIPABJICHUS UHAYKLHOHHOIO TOKA OT YCJIOBUM €0 BO3HUKHOBEHUS.

25. DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T HHIAYKIMEH U IPH COMIPUKOCHOBEHUH.

HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJIA HA TPOBOJAHUKH U TUIIEKTPUKU.

COopka 1 mpoBepKa padOTHI IEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIIPSHKEHHUS.

HccnenoBanmne 3aBUCMOCTH CUJIBI TOKA, UAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPa U

HaMpsDKEHUS Ha PEe3UCTOpE.

7. OmbITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb JJIEKTPHUYECKOrO COMPOTHBICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAM [TONEPEYHOr0 CEYEHUs U MaTepuaa.

ok wnNE

8. IIpoBepka nmpaBuiia CI0KEHUS HAIPSHKEHUH IPH MTOCIIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.

9. Ilposepka npaBuia Juisl CHIIBI TOKA IPYU NapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenne paboThI HIEKTPUYECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOT0O TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HAIPSKEHUS HA HEM.

13. Onpenenenue KIIJ[ narpeBatens.

14. MccnenoBaHne MarHuTHOTO B3aMMOJICUCTBUS IIOCTOSSHHBIX MarHUTOB.

15. I3yyeHre MarHuTHOT'O 1OJIE HOCTOSIHHBIX MarHUTOB NPU UX OOBEJMHEHUH U PA3/IEeICHUH.

16. HccnenoBanue qeNCTBUA DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.

17. OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KaTyIIKH C TOKOM M MarHuTa OT

CWJIBI TOKA Y HAIIPaBJICHUS TOKA B KATYIIKE.

18. M3ydeHne neicTBUSI MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl 3JEKTPOIBUTATES.

20. N3mepenue KII/I anexTpoaBurareabHON yCTaHOBKH.

21. OnbITHl 10 HCCIIENOBAaHUIO SBJICHUS DJJEKTPOMAarHUTHOM WHAYKLHH: HCCIENOBAaHUE W3MEHEHMU

3HA4YEHMS U HANPABIICHUs HHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe nBuxkeHHe. MarepuaibHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTE MEXaHUYECKOTO
nBukeHus. PaBHoMepHoe npsiMoiIMHeHoe ABmkeHne. HepaBHoMepHOe npsMonnHeHoe aBrkenue. CpenHss
Y MTHOBEHHAsl CKOPOCTh TeJIa IPY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOoyckopeHHOE NpsiMoTHeHOe nBmkeHne. CBoOoHOE magenne. OnbIThl [anwes.

PaBHOMepHOEe nBMXKEHME TO OKpyXHOcTU. Ilepmon u wacrota oOpamenus. JluHeliHas u yrioBas
CKOpOCTH. L{eHTpOoCTpEMUTEIIBHOE YCKOPEHUE.

[IepBriit 3akoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH HetoTona. [IpuHumn cynepnoznnnu
CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CUiIa TPEHHS CKOJIBKEHUS, CHUjla TPEHMsI MOKOs, Apyrue
BU/IbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHMs. Y CKOpEHHEe CBOOOJHOTO najeHus. [[BUKeHHe IUIaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMocTh U neperpys3ku.



PaBHOBecue warepuanbHON TOUukH. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOro Tela C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynec Tena. M3menenne mmmyinbca. Mmmynbsc cuiibl. 3aKOH COXpaHEHHs HMITyJbca. PeakTuBHOE
IBYOKCHHUE.

Mexannueckass pabora M MOLIHOCTb. PabGora cuil TskecTH, ynpyroctu, TpeHus. CBs3b SHEpruu Hu
pabotbl. [loTeHuumanbHas »HEpPrus Tena, MOJHATOrO HaJa IMOBEPXHOCTHIO 3eMid. lloTeHnmanbHas SHEprus
ckaroil mnpyxuHbl. Kunernueckas nsHeprus. Teopema O KHHETHYECKOH BHepruu. 3akOH COXpPaHEHHS
MEXaHUYECKON SHEPIHUH.

Jemoncmpayuu.

1. HaOmroneHue MEXaHU4EeCKOTO IBKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE NYTEM U TPACKTOPUN IBUKEHMSI OJHOTO M TOTO XE TeJa OTHOCUTENIBHO Pa3HBIX Tell
oTcuéra.

3. H3mepeHue CKOPOCTH U yCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmromenue IBMKEHHUS Tela 10 OKPYKHOCTH.

6. HaOmromeHne MexXxaHWYECKUX SIBICHHUH, MPOUCXOASAIMUX B cucteme oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIILHO KaOMHETa (PU3UKH.
3aBHCUMOCTb YCKOPEHHMs T€Jla OT MACCHI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.
HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

9. H3meHnenue Beca Tena MpU YCKOPEHHOM JIBHYKEHUHU.

10. Ilepenaya umnysbca py B3aUMOJAECHCTBUU TEL.

11. IlpeoOpa3oBaHus SHEPTHH TPHU B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyibca IPU HEYIPYIOM B3aUMOAECHCTBUM.

13. CoxpaHeHue uMIysabca Ipyu aOCOIIOTHO YIIPYrOM B3aUMOJCHCTBUU.

14. HaGmnroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHne MeXaHU4eCKOH SHEpriy pU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU JIBUKEHUU TeJla MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomsl u onvimel.

1. KoHcTpynpoBaHuE TpakTa Ui Pa3roHa M AAJIBHEHINEr0 PaBHOMEPHOIO ABM)KEHHS IIApHUKa WIN
TEIIEKKH.

2. OmnpezneneHue cpeAHeld CKOPOCTH CKOJbKEHHs Opycka WM JBM)KEHHUS IIAapUKa IO HaKJIOHHOM
IIJIOCKOCTH.

3. OmpeneneHune yCKOpEHHUs Tela MPU paBHOYCKOPEHHOM JBM)KEHUHU MO HAKJIOHHOM TJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HauyalbHOU
CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBHXEHMHM O€3 HayaJbHOW CKOPOCTH IYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JIABJICHMUS.

7. Omnpeznenenue Ko3pPUIHEHTA TPEHUS CKOIBXKEHUS.

8. Omnpenenenune )xECTKOCTH NPYKUHBI.

9. Ompenenenne pabOThl CWIIBI TPEHUS NpPU PABHOMEPHOM JBWKEHMH Tela [0 TOPU30HTAIBHOU
ITOBEPXHOCTH.

10. Ompenienenrie pabOTHl CHIIBI YIPYTOCTH MPHU MOABEME Tpy3a C MCIOJIb30BAHUEM HEMOIBUKHOIO U
MOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKk0HA COXpAHEHUs] DHEPTUH.

Pa3nean 9. Mexanndeckne Kos1e0aHusI M BOJIHBI.
KonebarenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTHKU KoyieOaHM: MepHoJ, 4YacToTa, aMILIUTY[A.
Matemaruueckuil U NpyKUHHBIN MasTHUKH. [IpeBpalienre sHepruu npu KouedaTeIbHOM ABUKEHUU.



3aryxatomue kosiebanus. BreiHykneHHble KojieOaHus. Pesonanc. Mexanunueckue BosiHBI. (CBolcCTBa
MexaHn4yecKkux BOJIH. [IpoposibHble U monepeuHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pachpoCTpaHEHUsI.
MexaHn4eckue BOJIHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBL.
3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Jemoncmpayuu.
Habnronenue xoneGaHuii TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabimoieHre BBIHYXIEHHBIX KOJICOAHUI 1 pe30HaHCA.
PacrnipocTpanenue npoJoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKycTH4ecKuil pe3oHaHC.
JIaﬁopamoprle padomut u onvimol.
OrmpezenieHre YacTOTHl U IEPHOJIa KOJICOAHUI MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl ¥ Mepuo/ia KoiaeOaHuil Npy>KHHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHUl MOIBEIICHHOTO K HUTHU Tpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHUoia KoJeOaHU MPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH NIEPHO/Ia KOJIeOaHuil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.

ok wnNE

ok wnNeE

OMnbITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh NEPHOJA KOJICOAHUI MPYKUHHOTO MAasTHUKA OT MAaccChl
rpy3a U *KECTKOCTU MPY>KUHBI.

7. W3mepenue ycKOpeHHs CBOOOTHOTO MaIeHUSI.

Pazpgen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA AJEKTpOMArHUTHBHIX BOJH. [llkama
AJIEKTPOMArHUTHBIX BOJIH. MCrIo/Ib30BaHNE AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. H3ydeHue CBOICTB 3EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3zpnen 11. CBeTroBbIe IBJICHUS.

JlyueBast moniens cBeta. Mcrounuku ceta. [Ipsmonuneitnoe pacpoctpanenue ceera. 3atmenus ColiHiia
u Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3aKOH OTpa’KEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomsieHHs cBeTa. [lonHOe BHYTpEeHHEE OTpPaKEHHE CBETA.
Hcnonbs3oBaHue MOIHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xon nydeit B nun3e. OnTudeckas cucrema QoTtoarapara, MUKpOCKONa U Tejeckomna. ['a3 kak
OINTHYECKas cucTeMa. biIn30pyKocTh U JabHO30PKOCTb.

Pasznoxxenue Genoro ceera B cnekTp. OnbiTel HetoToHa. ClioXkeHHe CleKTpalbHBIX 1BETOB. Jlucnepcus
CBeTa.

Jemoncmpayuu.
[IpsmonnHeHOE pacIpOCTpaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBera.
OnTuyeckuii CBETOBO/I.
Xon nydeil B cobuparouiei muH3e.
Xop Jydell B pacCenBarOLIeH JIMH3E.
[Tonydyenne n300pakeHHii ¢ TOMOIIBIO JINH3.
[TpunHnmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEIECKOIIA.
10. Mopens riasa.

Lo NOUEWNR



11. Paznoxxenue 0eoro cBeTa B CIEKTP.

12. Tlonydenue 0enoro cBera Mpu CIO0KEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopmuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja MaJeHusl.

2. UM3yueHue xapaKTepUCTHUK U300paxKeHUsI IPEAMETA B IJIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHMOCTH yIJla IPEJIOMJIEHUS CBETOBOrO Jiyda OT yIJIa MAaJE€HUS HAa TpaHULE
«BO3AYX—CTEKJIO».

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIEH JTMH3BI.

OnbITHI 110 Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.

N o v e

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIIBTPHI.
Pa3z[e.11 12. KBanToBbIe sIBJICHHUS.
OmnbiTel Pezepdopna u mmanerapuas monens aroma. Mozens atoma bopa. HMcnmyckanue u noriomeHue
ceera aToMOM. KBaHThI. JIMHEHUYaThIE CIIEKTPBI.
PanuoakTtuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CtpoeHue atoMHoro siapa. HykionHas monenb
aToMmHoro siapa. M3oronsl. PannoaktuBHeie npeBpamienus. lleproa nonypacnana aToMHBIX 1€p.
SnepHble peakuu. 3aKOHbI COXPaHEHMSI 3apsI0BOTO U MaCCOBOIO YUCEI. DHEPIUsl CBSI3U ATOMHBIX SJIED.
CBsi3b Macchl ¥ dHepruu. Peakiuu cunTesa u genenus saep. Mcrounnku sneprun ConHIA U 3BE3.
AnepHas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.
CrieKTphl pa3auyuHbIX I'a30B.
CrexTp Bomopoa.
Habmonenue TpekoB B kamepe BunbcoHa.
PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.
Perucrpanus nznydenusi npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopuvie pabomol u onvimol.
1. HabumtoneHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

ok wnNpE

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHU YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadpusim).

3. H3mepeHue painoakTUBHOTO (poHa.

IToBTOpPHTEIBLHO-00001IAKO LN MOLYTb.

[ToBTOpHUTENbHO--0000IMAOIMI  MOMYJIb MpEIHA3HAYEeH JIJIsi CHUCTEMaTu3aluu U 0000IIeHHs
MIPEIMETHOTO COJIEP’KaHUs M OMbITa JEATEIbHOCTH, TPUOOPETEHHOTO NMpPU M3YyYEHUH BCEro Kypca (U3MKH, a
TaKXe s TOJArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY »5K3aMeHy Mo (u3uke i oOyyaromuxcs,
BBIOPABILIMX ATOT YUEOHBIH NpeMeT.

[Ipn mM3ydyeHun TaHHOTO MOAYJS PEAM3YIOTCS U CUCTEMAaTHU3UPYIOTCS BHUJBI JESTEbHOCTH, HA OCHOBE
KOTOpBIX 00€CreYnBaeTCsl JOCTHKEHHE TMPEAMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB
o0y4yeHus, (GopMupyeTcs ecTeCTBEHHOHayuyHasi IPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJIOB HCCJEIOBAaHHUs
SIBJICHUI IPUPOBI M TEXHUKHU, OBJIaJICHHE YMEHUSAMHU OOBACHATH (PU3MUECKHUE SABJICHUS, IPUMEHSS MOTyYeHHbIE
3HAHUS, pelaTh 3a7a4d, B TOM YHCJIE KAUeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[IpyHOMNIHANBEHO NEATENBHOCTHBIM XapakTep JaHHOIO pa3fena pealn3yercss 3a CY€T TOro, 4YTo
o0yyJaromuecst BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM Ipe/UIaraercs:

Ha OCHOBE TIIOJYYEHHBIX 3HAHMN pacro3HaBaTh M HAYYHO OOBSACHATH (PU3HUECKUE SBICHUA B
OKpY>Karollel Mpupo/ie U OBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAy4YHbIE€ METO/bl UCCIIEIOBAHMS (PU3NYECKUX SIBICHUN, B TOM YHUCIE ISl MPOBEPKH
TUIOTE3 U TIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydHble OCHOBBI HauOoJiee BaKHBIX JIOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHIl, Hampumep,
MPAKTUYECKOTO HCMOJIb30BAaHUS PA3IMYHbIX HCTOYHMKOB HSHEPrUM Ha OCHOBE 3aKOHA NPEBpAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs HAMpaBICHO Ha JOCTHIKCHHE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare usyuenus (GpuU3MKM Ha ypOBHE OCHOBHOIO 001Iero odpazoBaHusi y oOydaromierocst OyayT

c(hOpMUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:

1) maTprMoOTU4eCKOro BOCIIUTAHUS:

— MPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN (hM3HMUECKOM HAYKH,

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX U ITHYECKUX IMPOOIIeM,
CBSI3aHHBIX C MTPAKTUYCCKUM MPUMEHCHHEM JTOCTHKCHUHN (PU3UKH;

— OCO3HAHUE BAXXHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTH4YeCKOr0 BOCTIUTAHMS

— BOCHPHUATHE ICTCTUYCCKUX KAueCTB (U3MUYECKOW HAYKH: €€ TapMOHUYHOTO TMOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

— OCO3HaHHE LIEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHi1, BaYKHEHIIIeH COCTaBISIONICH KYIbTYpHI,

— pa3BUTHE HAYYHOH JIFOOO3HATEITHPHOCTH, HHTEPECA K HCCIICIOBATEIILCKON e TEIHOCTH,

5) popmupoBaHus KyJbTYPHI 310POBbSI H SIMOLMOHAJIBLHOIO 0JIArONOTYYHs:

— OCO3HaHHWE IIEHHOCTH 0E€301acHOTrOo 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaXKHOCTHU
npaBui 0€30MaCHOTO TIOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, C OJEKTPUYECKUM U TEIUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hOpPMHUPOBAHHOCTh HaBBIKA pedIIeKCHH, TIPU3HAHKE CBOCTO IMpaBa Ha OMIMOKY M TaKOro K€ IMpaBa y
JIPYToro 4eoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4YacTHE B PEIICHUU MPAaKTHUECKUX 3a/1ay (B paMKax CeMbH, 00pa30BaTENbHON OpraHU3alllu,
ropojia, Kpas) TeXHOJIOTHYECKON U COIMAIbHON HAMpPaBICHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3HUUECKUX
3HAHHI;

— WHTEpEeC K MPaKTUIECKOMY U3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

— OpHUEHTAIMs Ha MpUMeHeHUe (PU3NUEeCKUX 3HAHUU IS pEelIeHUs 3a7a4 B 00JIacTH OKpYKAIOIIeH Cpesbl,
MJIAHUPOBAHMS OCTYIIKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPYKAIOIIEN CPEJIbI;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTell X pelieHus;

8) ajanTannu K HU3MEHSIOIIUMCS YCJIOBUAM COLMAIBHON U MPUPOAHOM CPe/Ibl:

— TMOTpeOHOCTh BO B3aMMOJCHCTBUHM TPU BBINOJHEHUH WCCIEAOBAHUNM U TPOEKTOB (PU3MUecKoi
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSITEIHHOCTD;

— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hclie (GOPMYITHPOBATH UJEH, TIOHSTUS, TUTIOTE3bI
0 pu3nvecknx 00BEKTaX U SIBICHUSX;

— oco3HaHue Me(HUIMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— IJIAHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

— CTpeMJICHUE aHAJTM3UPOBAThH U BBISBIISITH B3AMMOCBSI3H MPUPO/IBI, 00IIECTBA U SKOHOMHUKH, B TOM YHCIIC C
WCITOJIh30BaHUEM (PHU3NYECKUX 3HAHHM;

— OIICHKa CBOMX JEHCTBUI C YYETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOMKHBIX TJIOOATBHBIX
MOCJIECTBHIA.



METANPEIMETHBIE PE3YJIbTATBI
B pesynbrare ocBoeHHs TporpamMMmbel MO (PH3MKE Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs Yy
oOyuatomerocsi OyayT chOpMUPOBAHBI MeTampelIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATECIbHBIC
YHHUBEpcajbHble ydeOHbIE JeHCTBUs, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE AEHCTBUSI, PETyISTUBHBIC
YHHUBEpCcajIbHbIe yueOHbIE IeHCTBUS.
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue 1eMCTBUA:

® BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKU OOHEKTOB (SIBIICHUH );

® YCTAaHABIIMBATH CYIIECTBEHHBINA MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS [Tl 0000ILIEHUS U CPABHEHHUS,

® BBISBISATH 3aKOHOMEPHOCTU U IIPOTHUBOPEUHSI B paccMaTpUBaeMbIX (haKkTax, JaHHBIX U HAOIIOJACHUSIX,
OTHOCSIIIUXCS K (PU3UUYECKUM SIBIICHUSIM;

®  BBISBISATH NPUUYUHHO-CJIEICTBEHHBIEC CBSI3U IIPU U3YUCHUH (PU3NYECKUX SBJICHUHN U MPOIECCOB, AeNaTh
BBIBOJIbI C HMCIIOJIb30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUM, BBIIBUTATh THIIOTE3BI O
B3aMMOCBSI35X (PU3UYECKIX BEIHYNH;

® CaMOCTOSITENIPHO BBIOMPATh CIIOCOO perieHus yaeOHoM (hU3MUecKoi 3a1aun (CpaBHEHUE HECKOJIBKUX
BAapUAHTOB PEIICHUs, BBHIOOP HamboJiee MOAXOIANICTO C YYETOM CaMOCTOSTEIBHO BBLICICHHBIX
KPUTEpHEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

®  ICIIOJI30BAaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

® T[POBOJUTH IO CaMOCTOSATENIBHO COCTABIEHHOMY IUIAaHY OMbBIT, HECIOXHbIN  (usnueckuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHUS;

® OIEHUBATh HA MPUMEHUMOCTbh U JOCTOBEPHOCTh MH(OPMAIINIO, TOTYYECHHYIO B XOJI€ MUCCIEIOBAHUSI
WJIH 9KCTIEPUMEHTA;

® CcaMOCTOATENbHO (hopMynHpoBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, OIBITA, UCCIICIOBAHHS,

® [IPOTHO3UPOBATH BO3MOXKHOE JalbHElIee pa3BUTHE (DU3MUECKHUX IPOLIECCOB, a TaKXKe BBIIIBUTaTh
MPEATNIONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

® TMPUMEHSTH Pa3IUYHBIC METOAbI, HHCTPYMEHTHI U 3alPOCHI TIPU MOUCKE U 0TOOpEe MHGOPMAIIHU WIIH
JAHHBIX C YUYETOM IPEAIOKEHHON yueOHO! (pru3nueckoi 3a1auu;

® AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UH(HOPMAIUIO PA3TUYHBIX BUIOB U (HOpM
MpEACTaBICHUS;

®  CaMOCTOSITEJILHO BHIOMpATh ONMTUMAJBHYIO (hOPMY MpeaCcTaBiIeHUs UHPOPMAIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmMamMu, HHOHM rpaduKoil 1 uX KOMOUHAIUSMHU.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

e B Xxo0Jie 0OCYXKJeHHs Y4eOHOTO MaTepuana, pe3yabTaToB JabopaTOpHBIX pabOT U MPOEKTOB 33aJaBaTh
BOIPOCHI IO CYIIECTBY 00CYK1a€MOii TeMbI U BHICKA3bIBATh UJIEH, HALIEJICHHBIC HAa PEIICHNE 3a/1a4H U
nojJiep>kaHue 0JaroKenaTeIbHOCTH OOILEeHuUS;

®  CONOCTAaBIATH CBOU CYXKJIEHUS C CYXKJACHUSIMH IPYTUX YYACTHUKOB JHUAJIora, OOHAPYKUBATh Pa3IHMune
M CXOJICTBO MO3UITHH;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

e yONUYHO TPEICTaBISITh PE3YIbTAaThl BBIMOJIHEHHOTO (DU3MUYECKOTO OIbITa (IKCIEPHUMEHTA,
HCCTIe0BaHMS, TIPOSKTA);

® [IOHUMaTh U HCIOIB30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHIWBUIYaTbHOW pabOTHl MpU pElICHUU
KOHKPETHOU (pr3ndecKoi mpoOIemsI;

® [pPUHUMATh LM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH ACHCTBUS MO €€ JIOCTHUKEHUIO:
pacrmpenenaTh pojid, 0OCYKJIaTh MPOIECCH M PE3yIbTaThl COBMECTHOM pabOThI, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJIEH;



BBINOJIHATE CBOIO 4YacTh pabOoThI, JOCTUTrasi Ka4YeCTBEHHOI'O pe3yJbTara Mo CBOEMY HAlpaBIICHUIO U
KOOPJAUHUPYsI CBOU ACUCTBHS C APYTUMHU WICHAMU KOMaHJbI;
OLIEHUBATh KayeCTBO CBOETO0 BKJIAJa B OOMMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIbHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranmusanus:
BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX, TPEOYIOMIMX JJIs pelieHus] PU3NIeCKUX
3HAHUI;
OPUEHTUPOBATLCS B PA3IMYHBIX IOAXOJAaX IMPUHATUS pELIEHUH (MHAMBUIYabHOE, HPHUHSITHE
pellieHns B IpyMIe, IPUHITHE PELLICHUI TPYIIOo);
CaMOCTOSITENILHO COCTABJIATH AJTOPUTM peIIeHUs (U3UYECKON 3aJaud WM IJIaHa UCCIEIOBaHMS C
y4€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh IIpe/ularaeMble
BapUaHThI PELICHUI;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:
JlaBaTh aJICKBATHYIO OLICHKY CUTYyalluu U IIpeJyularaTh IUIaH €€ H3MECHEHNUS;
OOBSICHATh TPUYMHBI JOCTIKCHHS (HETOCTH)KEHUS) PE3YyJbTAaTOB ACATEIBHOCTH, J1aBaTh OICHKY
IPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCJE B XOJ1 BBIIIOJIHEHUS (PU3NYECKOTO UCCIIEJOBAHUS
WIN IIPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIbCTB, U3MEHUBILUXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSAM;
CTaBUTh ce0sl Ha MECTO APYroro yesloBeKa B XOJ€ Clopa WIM JUCKYCCHU Ha HAy4dHYIO TeMmy,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;
IIPU3HABATh CBOE MPAaBO Ha OIIMOKY MpHU pelleHUH (U3MYECKUX 3a7ady WM B YTBEPXKJIEHHUSIX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

NPEAMETHBIE PE3YJIbTATBI
K koHny oOyueHuss B 7 KJjacce IpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

UCIOJIb30BaTh MOHATHUS: (PU3NUYECKUE U XUMUYECKUE SBJICHUS, HAOII0I€HUE, SKCIIEPUMEHT, MOJIEINb,
THIIOTE3a, €AWHUIBI (U3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS BEIIeCTBA
(TBEpmoe, kuakoe, Tra3000pa3HOE), MEXAHHYECKOE [BIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOACWCTBYIOMAs cwia, nedopmanus (yrmpyras, IUIaCTHYECKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

pasnmuyarh sBineHus (auddysus, TerIoBoe NBMKEHHWE YACTHIl BEUIECTBA, PaBHOMEPHOE JIBUKCHHE,
HEpaBHOMEPHOE [JBW)KCHHE, WHEpLUs, B3aUMOJEHCTBHE Tel, paBHOBECHE TBEPABIX TEIl C
3aKpEeIUIEHHON OCBIO BpAllleHHs, Nepeaadya IaBleHUs TBEPABIMU TEJIaMH, XHUAKOCTSIMH M Ta3aMH,
aTMocepHOe IaBlieHHE, IIaBaHUE Tell, MPEBPAIICHNS MEXaHWYECKOH DHEPruu) MO OMUCAHUIO0 WX
XapaKTePHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SIBIICHHE;
pacrio3HaBaTh MPOSBICHWE M3YyYCHHBIX (MU3UYECKUX SBICHHA B OKpPYXKAIOIIEM MHpE, B TOM YHCIe
¢usnyeckue SBJICHUSA B MPHUPOJE: NMPUMEPHl JIBMXKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOH H
HEXXHBOI Mpupoe, AeUCTBUE CUIIBI TPEHUS B MIPUPOJIE U TEXHUKE, BIUSHIE aTMOC(HEPHOTO AaBICHUS
Ha )KMBOHM OpraHu3M, IIaBaHUE PHIO, phIYard B TNl YEJIOBEKa, IIPH STOM IEPEBOAUTH MPAKTUIECKYIO
3a/1a4y B y4eOHYIO, BbIIETATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3UUECKHX SBIICHHUI;
OIMCHIBATh M3YyYEHHBIE CBOWCTBA Tel M (U3UYECKUE SBICHUS, UCIIONB3YS (U3NYECCKHE BEITHMYMHBI
(Macca, 00BEM, TUNIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSDKECTH, BEC Tejla, CUjla TPeHHsl, 1aBjieHue (TBEPAOro Tena, KHUJIKOCTH, ra3a), BHITAIKUBAIOIIAs
cujla, MeXaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIMEHT MOJIE3HOrO



JNEUCTBUS MEXaHU3MOB, KHHETHUYECKas W MOTEHIMAJIbHAs SHEpPrHs), NpU OMNUCAHHM IPABHIBLHO
TPaKTOBaTh (PU3MYECKHUN CMBICI HCIIOJIb3YEMBIX BEIHMUUH, UX 0003HAUEHUS U CAUHUIIBI (PH3UUECKUX
BEIMYMH, HAaXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYI0O (HU3UYECKYI0 BEJIWYMHY C JPYTHMMHU
BEIMYMHAMHU, CTPOUTH IPah)UKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHHUS M MPOLECCHI, UCIOIB3Ys MPaBUIA CIOXKCHHS
cun (BIOJIb OAHOM TIpsiMOi), 3aKkoH ['yka, 3akoH Ilackains, 3akoH Apxumesa, MPaBUIIO PABHOBECHS
pblyara (0J10Ka), «30J0TOE MPaBHIJIO» MEXAHHKH, 3aKOH COXPaHEHMs] MEXAHWYECKOH >HEpruu, Npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alIMCHIBATH €T0 MAaTEMATUYECKOE BHIPAKCHUE;
OOBSICHATh (PM3UUECKUE SIBIICHUS, IIPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallui
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBISITh I[PUUYUHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsiICHeHUE U3 1—2 JIOTMYECKUX 1IaroB ¢ OMopoil Ha 1—2 W3ydeHHBIX CBOICTBA (PM3NUYECKHUX SBICHUM,
(Gu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuy€THble 3amaud B 1—2 JEHCTBHS, HCIONB3YSl 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHaIM3a YCIIOBUS 3a/aud 3allMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATh (PU3MUECKUE BEIMYMHBI B (HOPMYIBI M MPOBOAUTH PAcUEThl, HAXOAWUTH CIIPABOYHBIC
JaHHBIE, HEOOXOAUMBIC Il PEIICHHS 3a/1a4, OIICHWBATh PEATUCTUYHOCTh MOJYYCHHOW (PH3HUECKON
BEJIMYMHBI;

pacrno3HaBaTh IPO0OJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOLIM (PU3MUECKUX METOJ/I0B, B ONMCAHUU
HCCIIEIOBAaHMsI BBIJIEIATH IPOBEPsEMOE MPEAOoI0KeHHEe (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATh
MIOJTyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, 1EJIaTh BHIBOJIBI IO €r0 pe3yJibTaTaM;
IPOBOJIUTH ONBITHl MO HAOMIONEHHIO (U3MYECKUX SBICHUH MM (PU3MYECKMX CBOMCTB TeI:
(dbopMynIMpOBaTh IpOBEpsiEMble IMPEAINOJIOKEHUs,, CcOOMpaThb YCTAaHOBKY M3 IPEI0KEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U POPMYIMPOBATH BHIBOJIBL;

BBINOJIHATH MPSIMbIE U3MEPEHMsI PACCTOSIHUSL, BPEMEHU, Macchl Tella, 00bEMa, CHIIbI U TEMIIEPATyphl ¢
MCIIOJIH30BAHNEM AHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUSI IPUOOPOB C YIETOM
3aJJaHHOI aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;

IIPOBOJUTDH UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3UYECKOM BEJIMYMHBI OT JPYTOM C UCIIO0Ib30BAaHUEM
NPSIMBIX HM3MEPEHU# (3aBUCHUMOCTU IMYTH PAaBHOMEPHO JBIDKYILETOCs Tejla OT BPEMEHH JIBHKCHMS
TeNa, CHJIBI TPEHHUS CKOJbXKEHHs OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH Ten
HE3aBHCUMOCTH CHJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI YIIPYTrOCTU OT YIJIMHEHUS
MPYXUHBI, BBITAJIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHONW YacTU Tejla U OT IUIOTHOCTHU >KUJIKOCTH,
e€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT MIyOMHBI, Ha KOTOPYIO MOTPY)KEHO TeNo, YCIOBUM
IUTaBaHUS Tell, YCIOBUI paBHOBECHS pbluara M OJIOKOB), Y4acTBOBAaTh B IJIAHUPOBAHUM Y4€OHOTO
UCCIIEIOBaHMsI, COOMpPAaTh YCTAHOBKY M BBINOJHATh H3MEpPEHUS, Clelys NpPeIoKEHHOMY IUIaHy,
(¢uKcUpoOBaTh Pe3yNbTAThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEIUYMH B BUAE MPEIJIOKEHHBIX
TabIUI ¥ TpaKOB, JAeTaTh BEIBOBI M0 PE3yJIbTaTaM HUCCIIEI0BaHMS;

MIPOBOAUTh KOCBEHHbIE H3MEPEHMsI (PU3NYECKUX BEIUYMH (IUIOTHOCTh BEIIECTBA >KUJIKOCTH U
TBEPAOIO TeJa, CUJIA TPEHUS CKOJIbKEHMSI, JaBICHNE BO3/1yXa, BBITAIKUBAIOLIAs CUJa, AEHCTBYIOLIAs
Ha TOTPYXEHHOE B >KUIKOCTh TeJO, KOI((UIMEHT IMOJIE3HOTO NEHCTBUS MPOCTHIX MEXaHHU3MOB),
cleysl MpeyIoKEHHOW MHCTPYKIIMK: MPH BBIMOJIHEHUH U3MEPEHHH COOMpPATh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIISATH 3HAUEHUE NCKOMOW BEJIMUNHBI,

co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
yKa3bplBaTh TPHUHLMIBI JEHCTBUS NPUOOPOB M TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIKecs COCYAbl, OApOMETp, pbluar, MOABM)KHBIA M HEMOABUKHBINA OJIOK,
HAKJIOHHA IIJIOCKOCTB;

XapaKTepU30BaTh MPHUHLMUIBI JEHCTBHUSI M3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOM
Ha MX ONKMCaHus (B TOM YHMCIE: MOJIIMIHHUKH, YCTPOHCTBO BOJOIPOBOJIA, TMAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), MCIIOJIb3Ys 3HAHHUS O CBOMCTBAX (PU3UYECKUX
SIBIIGHUN ¥ HEOOX0AUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOANUTH TPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpUMepax) MPAKTHYECKOTO HMCIOIb30BAHUS
(bU3UYECKUX 3HAHWH B MOBCEIHEBHOW >KM3HU I oOecredeHusi 0€30macHOCTH TP OOpaIieHuu ¢
npuOOpaMH W TEXHUYCCKUMH YCTPOHCTBAMH, COXPAHCHHUS 370POBbS M COOJIOJICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeIe;

OCYIIIECTBIIATH OTOOp MCTOYHMKOB HH(popManuu B VHTEepHETe B COOTBETCTBHHM C 3aJaHHBIM
IIOMCKOBBIM 3aHpOCOM, Ha OCHOBC UMCHOIINXCS 3HaHI/II\/JI nu HyTeM CpaBHCHI/IH pa3JII/I‘-IHBIX NCTOYHHUKOB
BBIICIIATH MH(POPMAIUIO, KOTOPAsl SBJISCTCS IPOTUBOPEUYMBOM MM MOXKET OBITh HEJOCTOBEPHOIA;
MCIOJIb30BATh MPH BBIMOJIHEHUH y4eOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3UIECKOTO
COJICp)KaHUsA, CIPABOYHBIC MaTepHalibl, pecypchl ceth MHTepHeT, BlIaaeTb npuéMamu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMK U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE NMUCHMEHHBIC W YCTHBIC COOOIICHHS HAa OCHOBE 2—3 HCTOYHHKOB
nHpopMauK (PU3NYSCKOTO COJEPIKAHUS, B TOM YHUCIIEC MyOJMYHO JENIaTh KPaTKUE COOOMICHUS O
pe3ynbraTax MPOeKTOB WK Y4eOHBIX MCCIEAOBAHUMN, MIPU 3TOM IPAMOTHO HCIIOIh30BATh U3YUCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;

IIPY BBIMIOJIHEHUU Y4YEOHBIX TPOCKTOB M HCCICAOBAHUN paclpenelsiTh OOS3aHHOCTH B TPYIINIC B
COOTBCTCTBUU C INIOCTABJICHHBIMU 3adadyaMH, CJICAUTH 3a BBIIIOJIHCHHECM IIJIaHA HCﬁCTBHﬁ, AJICKBATHO
OLICHUBATh COOCTBCHHBIM BKJIaJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAsI MHCHHE OKPYKAIOIIHX.

K xonHumy oOyueHus B 8 kJacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

KCMOJIb30BAaTh TOHATHUA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE aTOMOB W MOJIEKYJ,
arperaTHbIC COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKHE HM aMOpQHBIC Teja, HACHIIICHHBIA |
HEHACBIIICHHBINA Tap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSA SHEPrusl, TEIJIOBOU ABUTATENb,
BJIEMEHTAPHBIA AJIEKTPUYECKUM 3apsifl, DJEKTPUYECKOE TI0JIe, MPOBOAHUKU W JIUAJIECKTPHUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

paznuuaTh SBJICHUS (TEIUIOBOE PpACIIMpPEHUE W C)KaTHe, TeIionepeaada, TEIJIOBOE pPaBHOBECHE,
CMauyrBaHUE, KalWUIAPHbIC SBJICHUS, HCIAPEHHE, KOHJEHCAIUsA, IUIABJICHUE, KPUCTAJUIU3ALMS
(oTBepaeBaHME), KUIIEHUE, Terjonepeaaya (TEMJIONPOBOJHOCTb, KOHBEKIMS, H3IyuyeHHUe),
AJIEKTPU3ALMS TN, B3aUMOJEHCTBUE 3apsII0B, IEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aWMOJICVICTBHE MAarHUTOB, J€MCTBUE MAarHUTHOIO MOJIS1 HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsS
WHIYKIMSA) TO ONHMCAHWI0 MX XapaKTePHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX
JTaHHOe (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3HUECKUX SIBJICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHUCIIE
(du3nueckre sBIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KalWJUIAPHBIC SBICHUS B MPUPOJE,
KpUCTaJIIBl B mpupoje, usnydenue ConHIa, 3aMep3aHue BOJIOEMOB, MOpPCKUE Opu3bl, oOpa3zoBaHHe
pOCBI, TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBIEHUS B aTMocdepe, IIEKTPUYECTBO KUBBIX
OpraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, Ipei( MOTOCOB, PO MATHUTHOTO TIOJIS JIJIsl )KU3HH Ha 3eMIle,
MOJIAPHOE CHUSHUE, TPHU OTOM TEPEeBOAWTHh MPAKTUYECKYIO 3ajadyy B Y4eOHYIO, BBIICNSTH
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) PU3NYECKUX SBICHUN;

OTKCHIBATh M3YYCHHBIE CBOWMCTBA TeNl W (PU3MYECKHE SIBICHUS, UCIONB3YS (PU3UYECKHE BEITHMUMHBI
(Temmneparypa, BHYTPEHHSSI HEpPrusi, KOJIMYECTBO TEIUIOTHI, YyJElbHAas TEIIOEMKOCTh BEIIECTBA,
yAeNbHAs TEIUIOTa IUIABJICHUS, YAEJbHAs TEIUIOTa MapooOpa3oBaHUs, YAENbHAas TEIUIOTa CrOpaHUs
TOIUIMBA, KOA(DPHUIIMEHT TOJIE3HOTO JCHCTBUSA TEIJIOBOM MAIMHBI, OTHOCHTENBbHAS BJIAXXHOCTH
BO3/yXa, OJJEKTPUYECKUM 3apsAl, CHJIa TOKa, DJJIEKTPUYECKOE HaIpsHKEHHE, CONPOTHUBIIEHUE
MIPOBOJHHKA, YACTHbHOE COMPOTHBICHNUE BEIIECTBA, Pa00Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA), MPH
OTHMCAaHUU TIPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIWYWH, O0O3HAYCHHS U
eAMHUIBI  (DU3UYECKUX BEIMYMH, HAXOIWUTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEIMYUHAMH, CTPOUTHh TpadUKU H3yYEHHBIX 3aBHCHUMOCTEH (U3HMUECKUX
BEJIMUMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUe ABICHHUS U MPOLECCHI, HCIIOJIb3Ys] OCHOBHBIE TTOJIOKECHUS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUHM CTPOEHHUs BEUIeCTBa, NMPUHIUI CYNEpo3uIUU Mosield (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma ajsi yyacTka Liemnu, 3aKoH JKoyrs—
JleHma, 3aKOH COXpaHEHHS SHEPTrUU, MPH ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA W
3aMKChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

OOBSICHATH (PM3NYECKHE MTPOIIECCHI U CBOMCTBA TEII, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil MPAKTUKO -
OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH NPUYUHHO- CIICICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
1-2 normveckux 1IaroB ¢ omopoi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (YU3UYECKUX SIBJICHUU, (DU3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3amaud B 2-3 JAEWCTBUS, HUCHOJB3Ys 3aKOHBI U (OPMYIIbI, CBS3BIBAIOILINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIIOBHUS 3a/ayd 3allMCBhIBaTh KpPaTKOE YCIOBHUE,
BBISIBJISTH HEJIOCTATOK JAHHBIX IS PEIICHUs 3a7add, BRIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE
Ui €€ pelIeHus, MIPOBOJUTH PACUETHI U CPABHUBATH MOJMy4YEHHOE 3HaUeHUE (PU3HUUECKON BEJTMUUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh NpoOIEMbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX METOJI0B, UCIOJIb3YS
OMKCAaHUE WCCIEeIOBAHUS, BBIICTATH IPOBEPSEMOE MPEANONOKEHNE, OICHMBATh IPAaBUIBLHOCTD
MOpsAJIKA IPOBEICHUS UCCIIEI0BaHUs, 1€TaTh BbIBObL;

MPOBOAUTH OMBITHl MO HAOMIONEHUIO (PU3NYECKHX SBJIEHUH WM (U3UYECKUX CBOWCTB Tl
(KanMJUTApHBIE SBIICHHS, 3aBUCHUMOCTD JIaBJICHUS BO3JyXa OT ero o0bEMa, TeMmepaTypbl, CKOPOCTH
Ipolecca OCThIBAaHUS W HAarpeBaHMs IMpPU H3JIYYEHUU OT I[BETa H3JIydarolle (MOromaroueil)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIEPATYphl KUIKOCTH U IJIOMAAN €€ MOBEPXHOCTH,
ANEKTpU3alus Tel U B3aUMOJCHCTBUE SJICKTPUUECKUX 3apsiioB, B3aWMOJEUCTBHE MOCTOSHHBIX
MarHuTOB, BU3YyaJIM3allMsl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB, JCHCTBUS MarHUTHOTO IOJIS Ha
IIPOBOJHHUK C TOKOM, CBOICTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUraTelsl MOCTOSHHOIO TOKA):
dbopMynupoBaTh TpPOBEpsEMble MPEANOIOKEHHUS, CcOoOUpaTh YCTAaHOBKY U3 MPEATI0KEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OMbITA U (DOPMYITHPOBATH BHIBOBL;

BBITIONHATH MPSMbIE M3MEPEHHUs TEMIEPaTypbl, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa, CHIIBI TOKA,
HalpsDKEHUS C  MCIONb30BAaHMEM aHAJIOIOBBIX MNPHOOPOB M JIaTYMKOB (PU3MUECKHX BEJIMYUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IIPOBOAUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEIMYMHBI OT APYTOil C HUCIIONIb30BaHUEM
NpSIMBIX HM3MEPEHHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAIN
MONEPEYHOI0 CEYEHUsI U YNEIBbHOIO COMPOTUBIIEHUS BEIIECTBA MPOBOJAHHUKA, CHJIBI TOKA, UAYLIETO
yepe3 IPOBOJHHUK, OT HANpPsDKEHHs Ha MPOBOJHMKE, MHCCIENOBAHUE IIOCIENOBATEIBHOTO U
MapajuleIbHOTO COEIMHEHUN MPOBOJHUKOB): IIAHUPOBATh MCCIEA0BaHUE, COOMpATh YCTAHOBKY M
BBINIOJIHATh W3MEPEHUS, Clleys NpPeUIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3ylbTAaThl MOJYy4YEHHOU
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaHUKOB, I€1aTh BEIBOJBI 110 pe3ybTaTaM HUCCIIETOBAHMUS;
MIPOBOJANTH KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEIUYMH (yIesibHas TEIIOEMKOCTh BEIIECTBa,
COTMPOTUBIIEHUE MMPOBOJHUKA, pab0Ta U MOIIHOCTH AJIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHS,
coOupaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MpPEeINIOKEHHON WHCTPYKUWU, U BBIYUCIATH
3HAYECHHE BEJINYNHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepU30BaTh MPHUHIIUILI JSHCTBHS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOW
Ha HMX omnucaHus (B TOM 4YHCIIE: CHUCTeMa OTOIUIEHHMsS OMOB, TUTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CYETUMK JJIEKTPUYECKOM SHEpruu, 3JIEKTPOOCBETUTEIbHbIE MNPHUOOPHI,
HarpeBaTeNbHBIE SIEKTPONPUOOPHI (MIPUMEPHI), ANEKTPUUYECKUE MPEAOXPAHUTENH, IIEKTPOMArHUT,
ANEKTPOABUTATENb MOCTOSHHOTO TOKAa), MCIONB3ysd 3HAHHUS O CBOWCTBAX (PU3WYECKUX SIBICHUN H
HeoOxouMble (hHU3NUECKHe 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M H3MEpUTEIbHBIE NPHUOOpPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBI TEPMOMETP, TEPMOC, ICHUXPOMETP, TUTPOMETP, JIBUTATEIh



BHYTPEHHETO CTOPaHUS, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI D3JICKTPHUYECKHUX LEemeld C
MOCTIeIOBATEIbHBIM U MApaJUICIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3iindas yCJIOBHBIE 00O3HAYCHHUS
AJIEMEHTOB JICKTPUYECKHX IICTICH;

NPUBOANUTH TPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpUMepax) MPAKTHYECKOTO HCIOIb30BAHUA
¢u3NYecKUX 3HAHWN B MOBCETHEBHOM JKM3HHM Ui oOecriedeHus: 0€30MacHOCTH IMPH OOpalleHuH ¢
npubopaMu ¥ TEXHHYECKUMH yCTPOWCTBAMH, COXPAHEHUS 3[0pPOBbsi M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKpPYXKAIOLIEH cperie;

OCYIIECTBIIATH MTOMCK HH(MOPMALUH (GU3HYECKOTO conepxanus B IHTepHEeTe, HA OCHOBE MMEIOIIHXCS
3HaHUH M TyTEM CpaBHEHUS JONOJHHUTENBHBIX HCTOYHMKOB BBLACTATH HH(POpPMAIUIO, KOTOpas
SBIISICTCS IPOTHBOPEUYNBON MIIM MOXKET OBITh HEOCTOBEPHOI;

UCIIOJIB30BATh MIPH BBHIIIOJIHEHUN YUEOHBIX 33aHUI Hay4HO--TIONYJIIPHYIO JINTEpaTypy (PU3HYECKOTO
COZIep)KaHUs, CHOPAaBOYHBIE MaTepuajibl, pecypchl cetu VHTepHeT, BiIajeTb NpUEMaMu
KOHCIICKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOmIeHHs, 0000mas nHdopManumo u3
HECKOJIBKMX HMCTOYHHMKOB (DU3UYECKOTO COJACpXKAaHUSA, B TOM 4YHCIE ITyOJIMYHO MPEACTaBIATH
PE3yNbTaThl MPOSKTHOM MIIM UCCIENOBATEIbCKOI NESATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIOJIb30BaTh
W3YyYEHHBIN MOHATHUHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHECH;

IpU BBINOJHEHHH Y4eOHBIX IPOCKTOB M HCCIEIOBAaHUI (PU3MYECKUX MPOLECCOB PaCIpPENeIsiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/J1a4aMH, CJCIUTh 33 BBIIOJHEHHUEM
IUTaHA JIEHCTBUN M KOPPEKTUPOBATh €ro, aJCKBaTHO OIICHUBATh COOCTBEHHBINH BKJIAJl B ACATEIHHOCTD
TpYNIbI, BBICTPaMBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBUE, MpPOSBISAS TOTOBHOCTH pa3peliaTh
KOH(JIMKTHI.

K konmy oOyuenust B 9 KkJjiacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE IOJDKHBI OTpPa)aTb
c(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

UCIIOJIb30BaTh TOHATHUSA: CHUCTEMa OTCYETa, MaTepuajibHas TOYKa, TPAEKTOPHs, OTHOCHUTEIBbHOCTh
MEXaHUYECKOTo ABMKEHUs, aAedopMmanus (ynpyras, IUIacTUUecKas), TpeHHe, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPEerpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPJIOE TENIO, LEHTP TKECTU
TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHUE KoyeOaHUsl M BOJHBI, 3BYK, HH(PPa3BYK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh,
CIEKTpPhl MCIYCKaHUS M TOIJIONIEHMs, aibda-, O0eTa- M TraMMa-u3JIyueHHs, H30TOIbI, sAepHas
JHEPIreTHKA;

pa3nuyath SIBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE BUKEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE TMaJieHHE Tel, PaBHOMEPHOE IBIMKEHHE I10 OKPYXHOCTH,
B3aUMOJICHICTBHE TEJ, PEaKTUBHOE JBWXKCHHME, KOJEOaTeIIbHOE [BM)KEHUE (3aTyXawollue M
BBIHYJICHHbIE KOJIEOaHUs), pPE30HAHC, BOJIHOBOE JIBUKEHUE, OTpPaK€HUE 3BYKa, NPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAXECHHE W TNIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pasioxeHue Oeloro cBeTa B CHEKTP M CIIO0XKEHUE CIEKTPaJbHBIX I[BETOB, IUCIEPCHs CBeTa,
€CTECTBEHHAs PaJInOaKTUBHOCTb, BOZHUKHOBEHHE JIMHEHYATOro CIEKTpa U3JIy4EHHUs) O OMHCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JJaHHOE (PU3UUECKOE SIBICHHUE;
pacrno3HaBaTh MPOSIBICHNE M3YUYEHHBIX (U3NYECKUX SIBJIEHUH B OKpYy)KalolleM MHUpe (B TOM 4Yucie
¢dbu3nueckre SBJICHHUS B MPHUPOJE: NPUIUBHI U OTJIMBBL, JABMKeHUE MiaHeT COJHEYHOW CHCTEMBI,
pEaKTUBHOE JABM)KEHHME JKUBBIX OPIaHM3MOB, BOCHPHITHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSCEHUE,
celficMUUecKHe BOJHBI, IIyHaMH, 9XO, IIB€Ta TeJ, ONTHYECKHUE SIBICHUS B MPHUPOJE, OMOIOrHuYecKoe
NeicTBHE BHUJIMMOTrO, YIbTPa(pHUOJIETOBOIO M  PEHTTEHOBCKOTO M3JIYYEHHMH, €CTECTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE H3JIy4YE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JIeicTBUE paJIMOaKTUBHBIX U3TYYEHUH HAa OPraHM3M YeJIOBEKa), IIPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO
3ajauy B yueOHYI0, BBICTIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIA;
OIMCHIBATh M3YyYEHHbIE CBOMCTBA Ted M (PU3UYECKUE SIBJICHUS, UCIONB3YS (U3NYECKHE BETMUYMHBI
(cpenHsisi 1 MTHOBEHHAsl CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, NIEPEMELIEHUE,



IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO
MaJieHusi, BEC TeJa, MMITYJbC Tella, HMIIYJIbC CHIIBI, MeXaHu4yeckas paboTa M MOIIHOCTb,
MIOTEHLIMAJIbHAs BHEPIUs Tela, MOJHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAs HHEPrHs
CKaTOW MPYXKHMHBI, KHHETHYECKas SHEPrus, IMOJHas MEXaHU4YecKas JHEeprus, Nepuoj M 4YacTora
Kosie0aHUH, JUIMHA BOJHBI, I'PDOMKOCTb 3BYKa W BBICOTAa TOHA, CKOpPOCTh CBeTa, I10Ka3aTellb
MPEJIOMJICHUSI CPEIIbl), MPH OMUCAHUW MPABUIBHO TPAKTOBATH (DU3MUYECKHH CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, OOO3HAYCHHUS M EAMHULBI (U3NYECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIHE
JAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYIMMU BEJIMYMHAMM, CTPOUTb TIpapUKH H3YyYEHHbIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tej, (PU3NYECKHUE SBIECHUS M IPOLECCHI, MCIOJIb3Ysl 3aKOH COXPaHEHMs
SHEPI'UH, 3aKOH BCEMHUPHOrO TATOTEHUS, IPUHIMII CYNEPHO3ULUU CUJI, IPUHLUI OTHOCUTEIbHOCTH
I'anunest, 3akoHsl HblOTOHA, 3aKOH COXpaHEHHS HMIIYJIbCA, 3aKOHBI OTPAXKEHUSA M IPEITOMIICHUS
CBETa, 3aKOHbl COXPAHEHHUS 3apsiI0BOIO M MAacCOBOIO YHMCENl IPU SAJEPHBIX PEaKUUsAX, IPU 3TOM
JlaBaTh CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMaTUYECKOE BbIPAKEHUE;
OOBSICHATh (PU3MUECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CHUTYyallui
IIPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABJIATh INPUUYUHHO--CICICTBEHHbIE CBS3HM, CTPOUTH
00BbsICHEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMOpoil Ha 2—3 W3y4eHHBIX CBOICTBA (PM3NYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7aud (ONUpPAIOIIUECs HAa CUCTEMY U3 2—3 ypaBHEHUIl), MCIIOJb3Ysl 3aKOHBI U
(dbopMyIbl, CBsI3bIBAONINE (PU3MUECKUE BETMYMHBL: HA OCHOBE aHAIM3a YCIIOBHS 3a/1a4M 3allMCHIBATH
KpaTKO€ YCJOBHE, BBIABIATH HEJOCTAIOIIME WJIM W30BITOYHBIC JaHHBIE, BBIOMpATh 3aKOHBI U
(dopMynbl, HEOOXOAUMMBIE [UId PpELIeHUs, MPOBOIUTH PACUYETHl M OLEHUBATh PEATUCTHUYHOCTh
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

pacrio3HaBaTh MPOOJIeMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIX (PU3NYECKUX METOJI0B, UCHOJb3Ys
ONMCAaHUE HCCIEIOBAaHUS, BBUIEIATh IPOBEPSEMOE IPEIANOJNOKEHNE, OLEHUBATh IPABHIBHOCTD
MOPSAJIKA [IPOBEJICHUS UCCIIEOBAHUS, JIEJIaTh BbIBOJIbI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOACHUI
U OIBITOB;

MIPOBOJUTDH OMBITHI IO HAOIIOJEHUIO (U3NYECKUX SBJICHUI UM (PU3NUYECKUX CBOWCTB Tell (MU3y4YeHHUE
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsS OHHEPIUH, 3aBUCUMOCTh IepHuoja KoJjeOaHHi
IIPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a M JKECTKOCTH NMPYXKHUHBI U HE3aBUCHUMOCTb OT AMILIUTY/BI
MasbIX KoseOaHul, IpsIMOJIMHEMHOE paclpoCTpaHEeHHE CBETa, pa3sio’KeHHE Oeloro cBeTa B CHEKTP,
U3Y4YEHHE CBOMCTB HM300paXKeHMsI B IUIOCKOM 3€pKaje M CBOMCTB H300pa)KeHHsl INpeaMeTa B
coOuparorieit 1uH3e, HaOMII0IeHHE CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3IY4YEHHUs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYJOBaHHUS, ONMCBHIBATH XOJI OMNbITA U €ro
pe3ynbTaThl, (OPMYJINPOBATh BHIBOJIBI;

IPOBOJIUTh NpPU HEOOXOAMMOCTH CEpPHIO HPSAMBIX H3MEPEHUH, ONpenenss CpeAHee 3HauyeHHe
u3MepsieMol BenuuuHbl ((POKYyCHOE paccTosiHMe COOMparomiei JUH3bI), OOOCHOBBIBATH BBIOOP
crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

MIPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH C UCIOJIB30BAaHUEM MPSIMBIX
U3MEpeHui (3aBUCHUMOCTh IYTH OT BPEMEHU IPH PAaBHOYCKOPEHHOM JBIDKEHUHM O€3 HayalbHOU
CKOpPOCTH, Nepuojia KojeOaHUi MaTeMaTHMYecKOro MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJa
OTpaXEHHsS CBeTa OT yrja MaJeHus U yIia MpeJoMJIeHHs OT yIila MNaJeHHs): IJIaHUpPOBaTh
UCCIIEIOBaHNE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (UKCHPOBATH pPE3ylbTAaThl MOJY4YEHHOMI
3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHJE TAOIMIl U TpadUKOB, JeJaTh BHIBOJBI MO pe3yibTaTaM
HCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYHH (CpeHss CKOPOCTh U YCKOpEHHE Tela MpH
PaBHOYCKOPEHHOM  JBWDKEHHM, YCKOpEHHE CBOOOJHOIO  MaJeHHs, JKECTKOCTh TMPY>KUHBI,
KO3 (ULMEHT TpPEeHUs CKOJBXKEHUS, MeXaHuueckas paboTa W MOIIHOCTb, YacTOTa W MEPHO
KoJe0aHui MaTeMaTHYeCKOro W MPYXUHHOTO MAasSTHHUKOB, ONTHYECKas CHiia coOMparouieil JIMH3bI,



palMOAKTUBHBIM (OH): IUIAHUPOBATh H3MEPEHUs, COOMpPATh HKCIEPUMEHTANBbHYIO YCTAHOBKY M
BBINIOJHATh U3MEPEHMs, CIEAysl NPEIJIOKEHHONW HHCTPYKLWHU, BBIUUCIATH 3HAUYEHHUE BEIMYMHBI U
AHAJIM3UPOBATH IIOJIYYCHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHU;

co0JIr01aTh MpaBuiIa TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIC IIPU3HAKU N3YUYEHHBIX (PU3MUECKUX MOJENEN: MaTepralibHas TOUYKa, aOCOIIOTHO
TBEPAOE TEJIO, TOYEYHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJECIb aroMma,
HYKJIOHHAs1 MOJE€JIb aTOMHOTIO S1pa;

XapaKTepu30BaTh MPUHIHUIIBI IEHCTBUA M3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpOMH
Ha UX ONHUCaHMs (B TOM YHUCIIE: CIIUIAOMETP, JAaTUYMKHU MOJIOKEHHsI, PACCTOSIHUS U YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (oToamnmapar, ONTHYECKUE CBETOBObBI, CIEKTPOCKOI, JT03UMETP, KaMepa
Bunbcona), ucnonp3yst 3HaHUS O CBOMCTBAaxX (PU3MUYECKUX SBICHUH M HEOOXOIMMBbIe (U3NYECKHE
3aKOHOMEPHOCTH;

HCIIONB30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKHM M3Y4YECHHBIX TEXHHYECKUX  YCTPOMCTB,
M3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IMPOIECCOB MPU PEIICHUH Y4eOHO--TIPAKTHYECKUX
3aJja4, ONTHYECKUE CXEMBbI JUIsl TOCTPOEHMSI H300pakeHH B IUIOCKOM 3epKajle M cOOMpPAOLIEH JTHH3E;
MIPUBOJUTL MpUMEPHl (HAXOOUTh HH(OPMALMIO O MpUMEpPax) IPAKTHUECKOIO MCIOIb30BaHU
¢u3nyeckux 3HaAHUN B MOBCEIHEBHOW XHM3HM Ul oOecredeHus: 0€30IMacHOCTU IMpHU OOpallleHHH ¢
npubopaMM ¥ TEXHUYECKMMHU YCTPOMCTBAMH, COXPaHEHHs 3/0pOBbs M COOJIOACHUS HOPM
JKOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLEH CPELE;

OCYLIECTBIATh IMOMCK HHGpoOpManuu (U3UUECKOro cojepxkaHus B HMHTepHeTe, CaMOCTOSTENIBHO
dbopMynHpys TIOMCKOBBIM 3ampoc, HAXOOUTh IIYTH OINpPEENICHHUs] JOCTOBEPHOCTH IOIy4YCHHON
uH(pOpMalUY Ha OCHOBE UMEIOLIMXCS 3HAHUHN U JIONIOJHUTEIbHBIX UICTOUHUKOB,;

MCIIOJIH30BATh MPH BHIMOJIHEHUH y4eOHBIX 3a/laHUi HAYYHO--TIOMYISIPHYIO JINTEPATYPy (PU3UIECKOTO
COJIEp)KaHus, CIIPaBOYHBIE MaTepuanbl, pecypcbl cetu MHTepHer, Biagers npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOPMALIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE COOOIEHUSI Ha OCHOBE MH(OPMAIMK U3 HECKOIBKHX
HCTOYHHUKOB (PU3MUECKOr0 COAEpKaHUsA, MYyOIMYHO IPEACTaBIATh Ppe3yJabTaTbl MPOSKTHON WM
HCCIIEA0BATENIBCKON AECATENBHOCTH, MPU 3TOM TI'PAMOTHO HCIIOIb30BAaTh W3YYEHHBIA MOHATHWHBIN
amnmnapar HM3y4aeMoro pasiesa (U3MKM M COIPOBOXKAATh BBICTYIUICHHE IMpE3eHTalued ¢ ydéToMm
0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
11 ®dusuka - HayKa 0 MPHUPO/Ie 2 1 bubamorexa LOK
' e PHpOA https://m.edso0.ru/7f416194
bubnuorexa [JOK
12 DUSHIECKIE BeMHHHbT 2 L https://m.edsoo0.ru/7f416194
13 EcTtecTBeHHOHAy4HBI METO MTO3HAHUS 2 1 bubnuoreia LOK
' ¥ A https://m.edso0.ru/7f416194
Hroro no pasneny 6
Pa3nea 2. [lepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpocHue BemecTBa 1 1 bubmiorexa LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KeHME U B3aUMOJICNICTBUE YACTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 h:tlpg:l;llcr::.e;asi.ru 175416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBHKCHHU 3 bubmiorexa LIOK
' © CLROC ABIDREHTE https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.2 14 4 1
HEPIIL, Macta, IIOTHOCTE https://m.edso00.ru/7f416194
bub OK
3.3 Cwuna. Bunsr cun 14 1 2 nomorexa I

https://m.edsoo.ru/7f416194
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Uroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

21

41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMH, )KUAKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.2 flaperne xiKoCTH > https://m.edso00.ru/7f416194
bu6nuoreka [IOK
4. A
3 TMOC(epHOC AaBICHHE 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA OrpYKEHHOE 7 3 bubnmnorexka HOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubmuorexa [IOK
>1 Paora i mowmocTs 3 1 https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTEIE MEXaHHSMEL > https://m.edso00.ru/7f416194
bubnuoreka [IOK
5.3 M 4 1
CRAUEACCKA onephit https://m.edso00.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12
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8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie Ilpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIEHUsI
bubmuoreka [JOK
1.1 C i 7 1
TPOCHHE I CBOHCTRA BElectra https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MArHUTHbIE SIBJIEHUS
DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1 1
U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCH https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 12
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9 KJIACC

KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
HaumenoBanmue pa3jaejioB U TeM nudposBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (itcpp )
NporpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4ueckue siBJIeHUSA
11 MexaHn4eckoe IBMKEHUE U CIIOCOOBI €T0 10 1 1 bubmuorexa [JOK
' ONMCAaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAUMOCHCTBIE TC 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasznea 2. Mexannueckue KoJ1e0aHUS H BOJTHEBI
bubmmoteka [IOK
2.1 M 0 7 3
CXAHMHCCIUE KOMICOaHHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHUIECKHE BOTHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazjnen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHbIE BOJHBI
31 DNIeKTPOMarHuTHOE TOJIE 1 6 9 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znea 4. CBeToBbIe sIBJIEHUS
bu6nuoreka [IOK
4.1 3 6 2
AKOHBL paclpOCTpaHCHHUA cheta https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JI (0] 6 3
HH3BLH OTITHHCCKHEC NPHOOPET https://m.edsoo.ru/7f41a4a6
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bubnunorexa LIOK

4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3pen 5. KBanToBble iBJICHUSA
bu6nuoreka [JOK
5.1 Hcnyckanue u MoroneHue CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
52 (TpOCHHE ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1 1
5.3 JEpPHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE CONEePKAHUS 9 1 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 5 27
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IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoibH
ble padoThI

HpakTu4
ecKkmne
padoThI

Jdara nzyyeHus
Mnan/dakr

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa 0 Ipupoje. ABiIeHus NpUpoOasI

dusznueckue sIBICHUS

duznyecKue BEJIMYMHBI U UX U3MEPEHUE
Ypok-uccnenosanue "M3mepenue reMeparypsl
IIpY IOMOIIM KUAKOCTHOI'O TEPMOMETpaA U
JaTyrKa TeMieparypsl”. BXoqHoOH KOHTPOJIb.
Metonpl HaydyHOTO no3HaHus. Onucanue
(GU3nUeCKUX SIBICHUH ¢ OMOLIbIO MOAETEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoBanue "[IpoBepka runoTess:
JJIbHOCTH MOJIETA MIApUKa, IIYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOoJblIe
BbICOTa Mycka. JJabopaTopHas padora Ne 1
«OnpenaesieHne NOKA3aHUI H3MEPUTETbHOTO
npuodopa».

Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JBmxenue yactuil Beniectna. Jlaboparopnast
padora Ne 2 «OnpenesieHue pazMepoB MaJIbIX
TED

YPOK-I/ICCJIC,Z[OBEIHI/IC «OIBITHI IO HaGJ’IIOIICHI/IIO
TCILJIOBOI'O paCInpCHUs ra3oB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

10

AFp €raTHBIC COCTOSHUS BECIICCTBA.

11

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
O6006menue mo pazaeny «lleppoHavanbHbIC

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378



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

CBCACHUA O CTPOCHUHU BCIICCTBA»

12 Mexanunueckoe JBukeHue. PaBHomepHoe 1 bubmuorexa [JOK
HEPAaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cxopoctb. EAuHUITEI CKOPOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHH JIBHIKCHHS bubmorexa LHOK
yt P A https://m.edsoo.ru/ff0a0ae4
KonTpoasnas padora Ne 2 «Mexanuveckoe
15 Bukenue. CTpoenue BemecTBay. Muepuus bubmorexa LHOK
A » TP ) Pt https://m.edsoo.ru/ff0a0c10
Macca — Mepa HHEPTHOCTH Tell
[TnmoTHOCTH BemecTBa. Pacuer Mmacchl m oObeMa
16 TeJa 1o ero mIoTHocTH. Jlaboparopuasi padora bubmorexa LHOK
' patop P https://m.edsoo.ru/ff0a0fee
Ne3 « U3mepenne maccnl Tes1ay
JlabopaTropnas padora Ne 4 «Onpenesnenue
17 o0beMa TBEpaOro Tesia». Pemenue 3aaad mo
teme "[lnoTHOCTH BemecTBa"
18 JlabopaTopHasi padora Ne 5 «Onpenenenue bubnuoteka [JOK
TJIOTHOCTH TBEPIOTO TeJIay. https://m.edsoo.ru/ff0al123c
19 Cuta KaK XapakTEepUCTHKA B3aUMOJICUCTBUS TEI.
Cwuita ynpyroctu. 3akoH ['yka
JlaGopaTopHas paGora Ne 6 «3yyeHue
20 3aBHMCHMOCTH pacTsikeHus (1edopManun)
NPYKAHBI OT MPUJIOKEHHOH CHIIbD)
21 SIBnenue Tsarotenus. Cuia TSKECTH
29 CBs13b MEXTy CHIJION TSDKECTH U Maccoi Tena. Bec bubmuorexa [JOK
tTena. Pemmenue 3aga4d mo teMe "Cuna tsoxkectn" https://m.edsoo.ru/ff0al778
93 Cuna TspKeCcTH Ha IpYTrux Iuianerax. Gusnyeckue bubnmnoreka [JOK
XapaKTEPUCTUKH IUUIAHET https://m.edsoo.ru/ff0al502
W3mepenue cuin. lunamomerp. JlabopaTtopHas
bu6mmoreka [IOK
24 padora Ne 7 «I'pagynpoBanne NpyKUHBI H

H3MEpPEeHHUE CUJI TMHAMOMETPOM)).

https://m.edsoo.ru/ff0al8cc
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bubmuoreka [JOK

25 Bec tena. HeBecomocTs
https://m.edsoo.ru/ff0al778

26 CrnoxxeHue JABYX CHUJI, HANPABJIECHHBIX 110 OJTHOU bubnmoreka [JOK
npsiMoid. PaBHOIEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amau no reme "PaBHojelicTByrOMIAs
cun"

28 Cuna tpenus u €€ Bubl. TpeHue B mpupojae u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnasi padora Ne 8 «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHJIBI bubnuorexa [JOK
JIaBJICHUS U XapaKTepa COMPUKACAIOITUXCS https://m.edsoo.ru/ff0alcc8
MTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJAECHCTBYIOIIEH CUIIBI
Pemenue 3ampau no remam: «Bec Tenay,

31 ['paduueckoe nzodpakenune cuiy, «CUITbI» bubmorexa LIOK
« HYECKOe U KEHHE CHIT», «

P . p ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»
KonTpoubsnas padora Ne 3 o remam:
39 «MexaHnueckoe JBUKEHUE», «Macca,
IUIOTHOCTBHY, «Bec Tenay, «['paduueckoe
n3o0paxkeHue crn, «CHIIb»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBEITHMUCHUS bubnuorexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnwue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a OT bu6mmorexa [IOK

34 i
00BbEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPABIMHU TEIIAMH, bubmuorexa [JOK
JKHIKOCTSIMU ¥ TazaMu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0
JlaBieHue B )XKUAKOCTH U ra3e, BbI3BAaHHOE bu6mmoreka [IOK

36 . :

JICICTBUEM CHUJIBbI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemienne 3agau 1mo Teme «JlaBineHue B )KUIAKOCTH bubmuorexa [JOK

U rase. 3akod Ilackaisy

https://m.edsoo.ru/ff0a2826
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bubmuoreka [JOK

38 Coodutaroriecs cocyibt https://m.eds00.ru/ff0a2970
39 ['uapaBnuyeckuii mpecc bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
Maunometpsl. [TopirHeBoi KHAKOCTHBINA HACOC.
40 KontposbHnas padora Ne 4 «JlaBineHue TBEPABIX
tenn. JKuakoctel U ra3os. 3akoH Ilackais.
ATmocdepa 3eMiIH 1 IpUYHHBL e
41 cymecTBoBaHus . Bec Bozmyxa. ATMocdepHoe bubmorexa LHOK
https://m.edsoo.ru/ff0a2b5a
JaBJICHUE
42 N3mepenue armocdeproro gaBieHus. OnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2b5a
43 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnnoreka [JOK
BBICOTBI HaJ[ YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2da8
44 Bapomerp-anepon. ATmocdepHoe qaBieHHe Ha bubnnorexka [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue 3amau mo reme " AtMmochepHoe bubnmnorexa [JOK
naBieHue" https://m.edsoo.ru/ff0a2fc4
46 KonTpoubnas padora Ne S « Atmocepnoe
JAaBJIEHHEY.
47 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B bubnuotexa [JOK
HUX TeJN0. ApXUMEN0oBa CHIla https://m.edsoo.ru/ff0a3276
JladopaTopnasi padora Ne 9 «3yuenue
48 BbITaJP;KH]faIOHISﬁ CHJIBI, )Iei/'ICTB)),’lOlIIeﬁ Ha bubmorexa LOK
https://m.edsoo.ru/ff0a33fc
TeJ10, MOTPYKEHHOE B JKHAKOCTh
bubmuorexa [JOK
49 [apare rex. https://m.edsoo.ru/ff0a3514
50 Jlaboparopnasi padora Ne 10 «BpisicHeHue bubnmnoreka [JOK
YCJOBHH IUIABAHMS TeJIA B JKUAKOCTH. https://m.edsoo.ru/ff0a3a96
51 JlabopaTopnasi paGora "KoncrpynpoBanue

apeoMeTpa WJIH KOHCTPYHPOBaHHUeE JIOAKHU U
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ompeaejieHHe eé rpy3onoabéMHuocTn'

Pemenne 3a4a4 110 TEMaM: «IlmaBanne CYHOB.

52 BoznyxomnaBanuey, «/laBienue TBEpbIX T, bubmorexa HOK
N https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30BY»
Pemenue 3amau mo remam: «IlnaBanue cyoB.
53 BoznyxomnaBanuey, «/laBienue TBEpIbIX T,
JKUJIKOCTEH U Ta30BY»
bubmuorexa [JOK
>4 Mexanmiecas padora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
- MorteocTs. EuHANE MOIMHOCTA https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienopanue "Pacuét MOIIHOCTH, 1
pa3BUBaEMOM IpH MOIBEME 110 JieCTHUIE"
57 [Ipoctsie Mexanu3msl. Peruar. PaBHOBecHe cuit Ha
pbluare
Prruaru B TeXHHKE, OBITY U IPUPO/IE.
58 JlaboparopHnasi paﬁoTayNQ IIi fI/Icc.ﬂe}lonaﬂne 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHIi pABHOBECHSI PbIYara
59 Pemenue 3amau no reme «YciaoBusl paBHOBECUS bubmuorexa [JOK
phIyara https://m.edsoo.ru/ff0a48a6
Ko dunrenT noneznoro n1eicTBUS MEXaHU3MA.
60 JlaGopaTopHnas paGora Ne 12 «3mepenue 0.5
KII/| HakJIOHHO#M MJI0CKOCTH»
61 Pemenne 3agau mo Teme "Pabora, MOIITHOCTb, bubmuorexa [JOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sueprusi. Kunernueckas u bubmuorexa [JOK
MOTEHUHAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEpUMEHT 110 TEME 1

"JKCHEepUMEHTAILHOE OIPEIEIICHUE N3MEHEHHUS
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KMHETUYECKOU U IMOTEHIUAIBbHON S3HEPTUU IIPU
CKaThIBaHUM TeJa [10 HAKIIOHHOW IIJIOCKOCTH"

Pemnrenne 3agau mo reme "Padota, MOIIHOCTD,

65 KT 1
66 PesepBHelit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnmoreka [JOK
"MexaHudeckoe ABrKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblii ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubmumoreka [IOK
"JlaBneHue TBEPABIX TEJI, KUIAKOCTEH U Ta3oB" https://m.edsoo.ru/ff0a4ffe
68 IIpome:kyToUHAasI aTTeCTALUS 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoauuecTBO 4acoB

DJIeKTPOHHLIE TU(POBLIE
Ne Ipakruyec /[ara p bp
Tema ypoka KouTpoabn oOpa3oBaTe/ibHbIE
n/n Bceero KHne H3yYeHHUs
ble padoThI pecypcbl
padoThI
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KWHETUUYECKOW TCOPUH U UX OINBITHBIE 1 bubmorexa HOK
P https://m.eds00.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYIT 1
3 Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHUM BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHUE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1 1
ITOJIOKEHUI MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.
BxoaHnoii kouTpoab Ne 1
bu6mmoreka [JOK
5 Kpucrannmueckue u amop@Hbie Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KamWUISIPHOCTB. [loBepxHOCTHOE 1 bubnunorexa [JOK
HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paciimpeHne u cxaTue 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIEPaTypbl CO CKOPOCTHIO 1
TETUIOBOTO ABYIKCHUS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnorexka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buaer rerionepenaun 1
o pel https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "Ilpaktuueckoe
1 HCIIOIb30BaHME TETIOBBIX CBOMCTB BEIIIECTB B 1 05 bubmuorexa [JOK
MaTepUasoB B LEJsX dHeprocoepexxkenus" ’ https://m.edsoo.ru/ff0a65c0
JlabopaTopnasi padora Ne 1 «3yuenne
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YCTPO#CTBA KaJIOPUMETPa»

12 KonunuecTBo TEIIOTHI. Y ie/ibHAS TEILIOEMKOCTh bubmmorexa [TOK
A https://m.edso0.ru/ff0a6976
13 VYpaBHeHue TermoBoro 6ananca. TemiooOMeH u bubnunoreka [HOK
TEIIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabota "HcciaenoBaHue siBICHUS
14 TeII000MeHa IPU CMELIMBAHUT XOJIOLHON U 1 buGnnorexa LIOK
N "p https://m.edsoo.ru/ff0a6a98
ropstueii Bopbl
Pacyer konmdecTBa TEIIOTH, HEOOXOAMMOTO JJIs
HarpeBaHUs Teja U BBIICISIEMOTO UM IIPH
15 OXJIQXKJICHUU.
K.p 2 «Ctpoenue BemecTBa. Buabl
Temyonepeaadyu. KojimyecTBo TemioTbi».
JlabopaTopnas padora "OmnpeneneHue yaeabHOMU
16 TEIIOEMKOCTHU BelecTBa" 1 bu6mmorexa [IOK
JlabopaTopnas padora Ne 2 «3yuyeHue https://m.edsoo.ru/ff0a6bb0
mpolecca TernaI000MeHay
DHeprus TOIUMBA. Y IebHAas TeIJIOTa CTOPAHHUS.
17 JlabopaTopHas padora Ne 3 «onpenesieHue 1 bubmorexa HOK
P up P ] P https://m.edsoo.ru/ff0a7b5a
YaeabHOH TenJ10eMKOCTH BellleCTBay
18 [InaBneHue u OTBEpIEBaHNE KPUCTAILTUYECKUX bubnmnorexa [JOK
Tell. Y aenbHas TeIUIOTa IUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTopnasi padora ""Onpenesienue 1 bubnuoreka [IOK
YAeJIbHOM TeII0ThI IUIaBJIeHHs Jbaa' https://m.edsoo.ru/ff0a72fe
bu6mmorexa [IOK
20 [TapooOpa3oBanue u KoHAeHcalus. Mcrnapenue
poobp A i P https://m.edsoo.ru/ff0a740c
Kumnenue. VY nenpHas Temaora napooOpa3oBaHus U
21 KOHJICHCAIIUU. 3aBUCUMOCTh TeMITepaTyphbl bubmmorexa [OK
' patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO TaBICHUS
Brnaxnocts Bo3nyxa. JlabopaTopuasi pabora
" . bubmmoreka LIOK
22 OnpeneneHne OTHOCUTEIbHON BJIAKHOCTH 0,5

Bo3ayxa'"

https://m.edsoo.ru/ff0a7628
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Pemenue 3aga4d Ha OIPCACIICHUC BJIA)KHOCTU

23
BO31yXa
[TpuHIMIIBI paOOTHI TEIUIOBBIX ABUTATEICH.

24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO
CrOpaHHUs

o5 KIIJI TenmoBoro asurareis. TemiaoBeIe JBUTATEIN bubmuoreka [JOK
Y 3al[UTa OKPYKAIOLEH cpe/ibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B
TEIUIOBBIX IMpolieccax
[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe

27 "TemnoBsie sByieHUs. MI3MeHEeHNE arperaTHbIxX bubmmorexa [JOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI! BellleCTBa
Kounrpoabnas padora Ne 3 mo teme "TemnoBsie
. bubmuorexa [JOK
28 sBiieHus. lI3MeHeHue arperaTHbIX COCTOSIHHIMA
| https://m.edsoo.ru/ff0a86ae
BElIECTBA

29 Dnektpusanus Ten. /[Ba poja 3IeKTprUIecKuX
3aps/10B

30 Ypok-ucciaenoBanue "DIEKTpU3ALUS TEI 05
UHAYKIMEW U IPU COMPUKOCHOBEHUH" ’

31 B3anMogeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnmnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe noyie. HanpsskeHHOCTD

32 aneKTpudeckoro nois. [IpuHuun cyneprno3uuun bubmmorexa [OK

P - P yiep https://m.edsoo.ru/ff0a8a0la
AIEKTPUUYECKUX TOJIeH
33 Hocurenu snexTpuueckux 3apsiioB.
DnieMeHTapHbId 3apsia. CTpoeHue atoMa

34 [TpoBOAHUKY M TUAJIEKTPUKH. 3aKOH COXPAHEHUS bubnmnoreka [JOK
3IIEKTPAYECKOTO 3apsifia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha NpUMEHEHUE CBOKCTB bubnnoreka [HOK
3JIEKTPUUECKUX 3apPII0B https://m.edsoo.ru/ff0a90cc

36 KoHTpoabHas padora 4 « DjieKTpHYecKHe bubnnoreka [HOK
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3apsabl. B3aumoaeiicTrBue 3apsizKeHHbIX TeJ».
DNEKTPUUECKUN TOK, YCIIOBUS €r0
cyliecTBoBaHuA. ICTOUHHKH 3JIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/ff0a95a4

37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
38 VYpok-uccnenosanue "JleicTBUE AIEKTPUIECKOTO 1
110JI1 HA TIPOBOJIHUKH U JUBJIEKTPUKNU"
39 DNEeKTPUYECKHUI TOK B METaJlIaX, )KUJIKOCTAX U bubnnoreka [JOK
raszax https://m.edsoo.ru/ff0a9838
40 DrneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlabopaTtopnasi padora '"U3mepenne 05 bubnnoreka [JOK
U peryJiupoBaHue CWJIbI TOKA'" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas padora "HU3mepeHue u 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0a9e14
peryjiipoBaHue HanpsiKeHus'"
JlabopaTopnas padora Ne 5 «Coopka
3JIEKTPHYECKOM el U U3MEepPEeHne CHJIbl TOKA
43 B €€ pa3In4yHbIX yyacTKkax». ConpoTuBIeHUE 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa738
IIPOBOJHMKA. Y IEIBHOE CONIPOTUBIICHHE
BelIeCTBa
JlabopaTopHasi pabora "3aBUCHUMOCTh
44 ANEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJHHUKA OT 1 bubnuoreka [IOK
€ro JUIMHBL, IJIOIIAJAH [OIEPEYHOr0 CEYCHUS U https://m.edsoo.ru/ff0aa738
Matepuana"
45 3aBUCUMOCTb CHJIBI TOKA OT HaIlPsHKEHUS. 3aKOH bubnnorexka [JOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aa44a
JlabopaTopnas padora "lccrnenoBanue
46 3aBUCHUMOCTH CHUJIbI TOKA, UIYILIETO Yepe3 1 bubmuorexa [JOK
pPE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MApATIICIBHOE COSAMHEHUS
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MIPOBOJHUKOB

JlaGoparopuas padora "[IpoBepka npasuia

48 CJIO’KEHUS HaIPSHKEHU [IPU [IOCJIEI0BATEILHOM 1 Bubmaorexa ITOK
P P " https://m.edsoo.ru/ff0aaa58
COEJIMHEHHH JIBYX PE3UCTOPOB
JlaGoparopunas padora "[IpoBepka npasuia ajist
49 CHWJIBI TOKA TIPH MapauIeIbHOM COSTMHECHUHN 1 bubmmorexa [JOK
”p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma ais bubmumorexa [IOK
Pa3IMYHOTO COEAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnnoreka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTopnasi pa6ora "Onpenenenue paboTsl U 05 bubnuorexa [JOK
MOITHOCTH 3JEKTPUYECKOIo ToKa" ' https://m.edsoo.ru/ff0ab3e0
DJNEeKTpUYECKHUe IETH U MOTPeOnTeNn
53 AJIEKTPUYECKOM dHEpruu B ObITY. KopoTkoe bubmorexa LHOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka k KOHTPOJILHOM paboTe MO TEMe
54 "DrekTpuuecKue 3apsabl. 3apsHKCHHbBIE Tela U UX bubnuoteka [JOK
B3auMOAEUCTBUSA. [IOCTOSHHBIN 2IEKTPUIECKUI https://m.edsoo.ru/ff0abd2c
TOK"
KonTtpouabHnas pa6ora Ne S no reme
55 "'"DJnekTpuueckue 3apsabl. 3apsHKEHHBIE Tella U UX bubnmnoreka [JOK
B3aUMOIeUCTBUS. [IOCTOSTHHBIN AIIEKTPUYECKUN https://m.edsoo.ru/ff0abea8
TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
Ypok-uccaenosanue "M3yuenue nosueu bubnuotexa [JOK
57 " 1
MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE T0JIe. MarHUTHOE T0JIe 3eMITH B €TO bubmuoreka [JOK
3HaYeHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmneIT Opcrena. MarHuTHoe moje bubnmoreka [JOK

QJICKTPHUYCCKOI'0 TOKa MarsauTHOE I10JI¢ KaTyliKn

https://m.edsoo.ru/ff0acld2
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C TOKOM

HpI/IMCHeHI/Ie SJICKTPOMAarduToOB B TCXHHUKE.

bu6mmoreka [IOK
60 JlabopaTopnas pa6ora "V3yuyenue neiicTBus 1 0.5
paTopHasi p i 8 | https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MMPOBOJIHUK C TOKOM
DJeKTpOABUraTeb MOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3neKTpoaBUraTesicii B
. bu6mmoreka [IOK
61 TEXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE. 1 0,5
| https://m.edsoo.ru/ff0ac86¢c
JlaGoparopHas padora "KoHcTpyupoBaHnue u
u3y4deHue paboThl dJEKTpoABUTATENS"

62 OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOM 1
nHaykiuu. [Ipasuno Jlenna
OnekTporeneparop. CriocoOsI MoTydeHus

63 ANEKTPUICCKON SJHEPTHH. DICKTPOCTAHIH HA 1
BO300HOBIISIEMBIX UICTOYHUKAX YHEPTUU

64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe 1
"DJIeKTPUUECKUE U MATHUTHBIC SIBIICHUS"

65 Pemenue 3ana4 "DnekTpuueckre 1 MarHUTHbBIE 1 bu6mmoreka [IOK
SIBJICHUS " https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o TeMe bubnnorexka [JOK

66 n n 1

TenoBbIe SIBICHUS https://m.edsoo.ru/ff0acc5e
bu6mmoreka [IOK

67 [TpomexyTrouHast ATTecTarus 1

P . i https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MaruuTHbIe SBICHUS"

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 19
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9 KJIACC

KoauuecTBO 4acoB

[Mpakr
JIeKTPOHHBbIE U(PPOBHIE
Ne nueckn Jlara usyuyenus
Tema ypoka KouTpoabn oOpa3oBaTe/ibHbIE
n/n Bceero e Tlnan/ (l)aKT
ble padoThI pecypchl
pador
bl
1 Mexannyeckoe ABukeHue. MarepranbHas TOUKa 1 01.09
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 209 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS ' https://m.edsoo.ru/ff0ad474
bu6mmorexa [IOK
3 PaBHOMEpHOE NPIMOIIMHENHOE IBMKEHUE 1 6.09
p p 8 https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE MpsMOIUHEHHOE IBHKCHUE. 1 8.09
CpenHssi ©¥ MTHOBEHHAsI CKOPOCTh '
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKEHHUE. 1 9.09 bubnnorexka [JOK
Vckopenue ' https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSMOIMHENHOTO PAaBHOYCKOPEHHOTO 1 13.09
nBrkeHus. ['paduk cKopocTH '
JlabopaTopnasi padora Ne 1 "Onpenencuue
7 CKOPEHUS Tela IPH PABHOYCKOPEHHOM 1 1 15.09 bubmmorexa LHOK
YEROP DI pABHOYCKOp . ' https://m.edsoo.ru/ff0adb18
IBUKEHUHU IO HAKJIOHHOU IIIOCKOCTH
CBoOoguoe maxenne tei. OneiTe! [ annes.
8 B 1 1 16.09
BxoaHoi koHTpOJIb. Ne 1
PaBHOMepHOE ABMKEHUE TTO OKpYkHOCTH. [lepron
9 M JyacToTa oOpamenus. JInHelHas u yriosas 1 20.09 Eubmiorexa IIOK
pait ' yr ' https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1 22.09
bu6mmoreka [IOK
11 IlepBrIii 3axoH HeroToHa. BekTOop CHIIBI 1 23.09
p p https://m.edsoo.ru/ff0ae612
bubmuorexa [JOK
12 Bropoii 3akon HeroTtoHa. PaBHOEHICTBYIOIIIAsA 1 27.09
p A IOt https://m.edsoo.ru/ffO0ae72a
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cuJia

13 Tperuii 3akoH Herorona. Cynepno3unus cui 29.09 ngs?ﬁr%?:(iigrouﬁf%eg&
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB 30.09 bubnunoreka [HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 04.10 ngs?;lr%?:(izgroulllfanecaZ
16 Pemenue 3amay no teme «Cuia ynpyroctu» 6.10
17 Jlaboparopnasi padora Ne 2 «Onpenenenue 210 bubnuorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuna Tperis 1110 https://m.edsogru/fanf738
bubnnorexa [HOK
19 Pemenue 3anay no teme «Cuia TpeHUs» 13.10 https://m.edsogru/fanfaZB
20 Jladoparopnas padora Ne 3 "Onpenenenue 14.10 bubnuotexa [JOK
Kod(puImeHTa TpeHHs CKOJIbKECHHS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no teme "3akonsl HeroToHa. Crita 18.10 bubmuorexa [JOK
ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuita TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. 20.10 bubnuotexa [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
Ypok-koudepenuus " [Buixenune tea BOKpyr
23 rpaBUTalOHHOrO 1eHTpa (ComHevHas cucTema). 21.10
lanaxktukn"
24 Pemenue 3amau mo reme "Cuita TSHKECTH U 3aKOH 55 10 bubnmoreka [JOK
BCEMHUPHOTI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckast CkopocTs. HeBecomocTs u 2710 bubnnorexka [JOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecre MaTepralbHOW TOUKH. AOCOIIIOTHO
26 TBEpI0E Teno. PaBHOBecHe TBEPIOTO TEa ¢ 8.11 bubmorexa HOK
. . https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpAILIEHUS
27 MowmenT cuibl. LenTp TsDKecTH 10.11
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Pemenue 3anau no teme "MomeHT cuibl. LleHTp

bubmuorexa [JOK

28 11.11
TsKecTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHn4eckoe JBrxKeHHe. B3aumoeiicTue 15.11 bubmorera [JOK
. A ' A ' https://m.edsoo.ru/ff0b0408
TeI
KonTpoasHasi padora Ne 2 mo teme
30 "MexaHu4eckoe ABUkeHue. Bzaumoaeiicreue 17.11 Bubmorexa LIOK
i ) ' https://m.edsoo.ru/ffOb06ec
TeNa
Nmnynbe Tena. Umnynbse cuiiel. 3aKoH
31 COXpaHEHHUs UMITyJIbca. YTIPYroe U He oe 18.11 bubmorexa [JOK
paHCHIb! MVIYIbER. THpYTos M HESIPIT | https://m.edsoo.ru/ffob07fa
B3aMMOJICIICTBHE
Pemenue 3agau o teme "3akoH coXpaHEHUS bubnuorexa [JOK
32 . 22.11
MMITYJIbCA https://m.edsoo.ru/ff0b096¢c
OK-KOH(epe "P
33 Yp H(pep Hlll/f'ﬂ €aKTUBHOE JIBUKCHHUE B 411
MIPHUPOJIC U TEXHUKE
bu6mmoreka [JOK
34 Mexanunueckas paboTa U MOIIIHOCTb 25.11
P - https://m.edsoo.ru/ffObOa84
PaboTa cuiibl TSXKECTH, CUITBI YIIPYTOCTH U CUJIIBI bubnnorexka [JOK
35 29.11
TPEHHUS https://m.edsoo.ru/ff0b0db8
JladopaTopnas padora Ne 4 «Onpenesnenue
36 Pa6oThI CWJIBI TPEHUsI PH PABHOMEPHOM 112
JABUKEHUHU TeJia M0 TOPU30HTATbHOM '
MOBEPXHOCTH
CBs13b DHE a6oTsl. [ToreHuunansHa
37 BSI3b DHEPTHH U pa0oThI. [ToTeHIMaTbHAS 512
SHEPTUs
Kunernueckas sueprusi. Teopema 0 KHHETUYECKOU bubnmoreka [JOK
38 6.12
SHEPIUu https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE 8.12
40 JladopaTopnasi padora Ne 4 «3yueHue 3aKoHa 9.12 bubnmoreka [JOK
COXPAHEHHS DHEPIHI» ' https://m.edsoo.ru/ffob12fe
41 KonebarenpHoe NBUKEHUE U €r0 XapaKTEPUCTUKU 13.12 bubnuoreka [IOK
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https://m.edsoo.ru/ff0b1858

3aryxaromue xKoinebanus. BeiHyX1eHHbIE

bubmuorexa [JOK

42 15.12
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKkuil ¥ NPy KUHHBIA MAsITHUKU 16.12
Ypok-ucciienoBanue «3aBUCUMOCTb IEPUOIA
44 KOJICOaHHUH OT KECTKOCTH MPYKUHBI K MacChl 20.12 bubmorexa [IOK
Py ' https://m.edso0.ru/ff0b197a
rpy3a»
[IpeBparnienue 3Heprun Npu MEXaHUUYECKUX
45 PeEPaTH PHATTP 22.12
KOJICOaHUSIX
Jlaboparopnasi padora Ne S5 «Onpenesnenune
46 4acToOThI M MEPHOIA KOJIeOAHUH NPYKMHHOTO 23.12 bubmorexa LIOK
P Py ' https://m.edsoo.ru/ffOblaec
MasiTHUKA»
JlabopaTopnasi padora Ne 6 «IIpoBepka
47 HE3aBUCUMOCTH IEePHoAa KoJIeOaHui rpysa 27.12 Bubmzorexa LIOK
P py3a, ' https://m.edso0.ru/ff0b197a
NMO/IBEIIEHHOT0 K HUTH, OT MAaCChI IPy3a»
48 Mexannueckue BoJHbI. CBONCTBa MEXaHUYECKUX 29.12 bubnuoteka [JOK
BOJH. [IpofonbHbIE U IONIEpEYHBIE BOIHBI ' https://m.edsoo.ru/ffOb21fe
49 Ypok-kondepenuus "MexaHUYeCKHE BOITHBI B
TBEpIOM Tene. CeilicMuiecKre BOTHBI"
50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-ucciaenoBanue "Habmronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHAN
pEe30HaHC
53 Ypok-koudepenuus "YIbTpa3ByK U HHPpa3ByK bubnmuotexa [JOK
B IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe
54 "3akoHbI coXpaHeHusl. MexaHuueckue KojaebaHus bubmmorexa [OK
| P ' https://m.edsoo.ru/ffOb25f0
Y BOJTHBI
55 KonTpoasHas padora no teme Ne 3" 3aKkoHbI

coxpaHeHusi. MexaHu4yecKkue KoJIeOaHUA U
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BOJIHBI"

:‘)J'IeKTpOMaFHI/ITHOG IIOJIC. 9JICKTpOM&FHPITHBI€

bu6mmoreka [IOK

56
BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-xkondepennus "lllxana
58 3J11::KT OMag)HIfTHHx BOJIH. VMcnonk3oBanue bubmmorexa [TOK
P ' y . https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3U
Ypok-uccienoBanue "3yyenve cBOMCTB
bubmuorexa [JOK
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
" https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
50 Pemenue 3a1ay Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas mpupoaa ceeta. CKOpocThb bubnnoreka [JOK
cBeta. BoaHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. [IpsMonuneinoe
62 actpocTpaHneHue cpera. 3armenus CoiHIA U bubmmorexa [JOK
pacpoctp ' H https://m.edsoo.ru/ff0b3658
Jlynsl
63 3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue 3anau bubnuoteka [JOK
Ha INPUMEHEHHE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBera. 3aKOH MPEIOMIIEHUS CBETA bubmmorexa [OK
P ' P https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO bubmmorexa [OK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
Jladoparopnasi padora Ne 7 "UcciienoBanue
66 3aBHCHMOCTH YIJIa NPeJIOMJIEHUSI CBETOBOI0
JIy4a OT yIJia a/ieHusl Ha rpaHuue "'Bo3ayx-
crexsao""
Ypok-kondepenuus "Vcrnoap30BaHre MOJTHOTO
67 BHYTPEHHETO OTPaKEHUS: CBETOBO/IBI,

ONTHKOBOJIOKOHHAS CBA3L"
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bubmuoreka [JOK

68 JIun3el. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3f2c
bubmuorexa [JOK
69 I1 0 i
OCTPOCHHE HIODPBRCHIH B JTHH3X https://m.edsoo.ru/ff0b444a
JlaGoparopnas padora Ne 8 "Onpenesnenue
70 (oKyCHOTro paccTOSTHUS M ONITHYECKOI CHJIBI bubmiorexa LIOK
y IZ https://m.edsoo.ru/ff0b4206
coOuparomei JuH3bI"
71 Ypok-koudepenuus "OnTuyecKue JTUH30BbIC bubnmoreka [JOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [IOK
72 r .
Ja3 KaK ONTHYECKas cucTema. 3peHue https://m.edsoo.ru/FObA684
73 Ypok-koudepenuus "Jlepexrst 3penus. Kak
COXpaHUTb 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
74 Herotona. CrnoxeHue CrieKTpaibHbIX [IBETOB bubmmorexa [JOK
’ P t ' https://m.edsoo.ru/ffOc0f4c
Hucniepcus ceera
JlaGopaTopHnas pa6ora Ne 9 "OnbIThI O
75 pa3iokeHnI0 0eJI0ro CBeTa B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHIO LBETA NIPEAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
Ha0/II01eHUH Yepe3 BeToBbIe puiabTpbI'
76 Ypok-npakTukym "BonHoBbIe CBOMCTBA CcBETA:!
mucrepcus, HHTephepeHnus u Judpaxus’"
77 OmnerTer Pesepdopia v mraneTapHasi MOJIETb bubnmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Moaens atroma bopa
79 Hcnyckanue u norjioneHne CBETa aTOMOM. bu6mmorexa [IOK
KBanThI. JInHEHUYaTHIE CIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-npakTukym ""HabmroneHue ciekTpoB bubnmnoreka [JOK
80
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUJIBI bubnnorexa [IOK

https://m.edsoo.ru/ff0c1672
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bubmuoreka [JOK

82 Ctpoenue aToMHOTO siipa. Hykinonnas Mmozens
P Apa. BYX A https://m.edsoo.ru/ffOc18ac
bubmuorexa [JOK

83 PannoaktuBHbIC TIpeBpanieHus. M3oTombl

A pespam https://m.edsoo.ru/ffOclal4

84 Pemenue 3amayd mo teme: "PannoakTUBHEIE bubmuoreka [JOK
npeBpaieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana

86 Ypok-kongepenuus "PainoakTuBHbIE bubnnoreka [HOK
U3JIy4E€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnorexa [JOK
3apsI0BOI0 U MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnnoreka [JOK
SHEPrUuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepueie peakiuu'

90 Peakuuu cunrtesa u nenenus saep. Ictounnku bubnuoteka [JOK
sueprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "SnepHas sHEpreTUKa.

91 JleficTBHs paqOaKTUBHBIX U3JyYEHUH HA KUBbBIE
OpraHu3mbI"

[ToarotoBka Kk KOHTPOJIBHOU paboOTE MO TEMe BuG OK

92 "DNEKTpPOMarHuTHOE 1oJje. DJIEKTPOMArHUTHBIE nomorexa L
N —— https://m.edsoo.ru/ff0c223e
KonTpoasnas padora no reme Ne 4

93 ""JJIEeKTPOMATHUTHOE TOJIe.

DJIeKTPOMarHuTHbIe BOJIHbI. KBaHTOBBIE
siBjieHusn"

94 [ToBTOpenue, o600meHne. JIaGopaTopHbie bubnuorexa [JOK
padorsl Ne 10 mo kypcy "B3anmopeiicreue Tea" https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK

95 IIpome:xyTouHasi aTTeCTa Ne §

POMEIRYTO'HAs aTTecTaius ( ) https://m.edsoo0.ru/ff0c2572

96 [ToBTOpenue, 0600IIeHNE. Penenne pacyeTHBIX 1 bubmuorexa [JOK
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KadecTBeHHBIX 3aaa4d no TeMe "KIIJI TemmoBsix

https://m.edsoo.ru/ff0c2a22

nBurareiein”
[ToBTOpeHue, 0600IIeHNE. Penienre pacyeTHIX 1
97 KadecTBEeHHBIX 3a7a4 no teme "KI1J] 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
08 [ToBTOpenue, 06o61eHue. JlabopaTopHble 1 1 bubnmoreka [JOK
pa6otbl Ne 11 mo kypcy "CBeToBble ABJIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1o 1 bubmumorexa [IOK
TeMe "3aKOHBI COXPaHEHHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
teme "Konebanus u BosiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no 1 bubnuorexa [JOK
TeMe "CBeTOBbIE SIBJIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menHne. PaboTa ¢ Tekctamu 1o 1
teme "KBanToBas u saepHas ¢puzuxa"
n/p —
11;
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 r-‘lyg;i
16 =

27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






