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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HaYYHOW TI'PaMOTHOCTH OOYYarolmIMXCs M OPraHu3alui0 HU3yYeHUs
(Gu3MKU Ha JESITeNbHOCTHOW OCHOBe. B mporpamme mo (usuke yduThIBalOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpedoBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHrne yueOHoro Marepuaia
no rogam o0yyeHus (1o Kjiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®usrka SBISETCS  CHUCTEMOOOpAa3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH | (PU3HMIECKON
reorpadguei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHUS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE MPEAIONAraet OBJAJCHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

Hay4YHO OOBSICHSTH SIBJICHHUS;

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHMS;
MHTEPIPETUPOBATh JIAHHBIE M HCMOJb30BaTh HAy4YHbIE [1OKA3aTEIbCTBA IS
MIOJIY4E€HHSI BBIBOJIOB.

Hemun wu3yuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00Imero o0pa3oBaHHUS
onpenenensl B KoHuenumu mnpenojgaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadps 2019 r. Ne I1K-48H).

Ieaun nzyyenus pusuku:

NpUOOpPETEHHE HMHTEpPEca M CTPEMJIEHUS OOYy4alolMXCsl K HAyYHOMY H3YYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;
pa3BUTHE TMPEJCTaBICHUN O HAy4HOM METOJ€ TMO3HAaHMS U (QOpMUPOBaHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHME HAYyYHOTO MHUPOBO33PEHHUSA KaK pe3yibTaTa HW3YYEHUSI OCHOB
CTpOEHUSI MaTEepPUH U PyHITAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHUE TMpPEACTABICHUM O ponu GU3UKKA Uil pa3BUTHUS  JAPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPECTaBICHUI O BO3MOXHBIX cdepax Oyaymied npodeccuoHanbHON
JeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJrOTOBKA K JajibHEHIeMy OOy4YEeHHIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3TUX 1ejeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
o01rero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIEAYIOMUX 3a4a4:
npuoOpeTeHne 3HAHUK O JAMCKPETHOM CTPOCHHUM BEIECTBA, O MEXaHUYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
npuOOpEeTeHHe YMEHUW ONHUCHIBATh M OOBACHATh (PU3UYECKHUE SIBICHHS C
UCIIOJIb30BaHUEM TOJTYYECHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEHICHUS MPOCTEHIINX PacUYETHHIX 3a7ad C MCIIOJIb30BAaHUEM
buznueckrx MojeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ay;
pa3BUTHE YMEHUW HAOMIOJaTh NPHUPOAHBIC SBICHUS U BBINOJIHSATH OIBITHI,
nabopaTopHbie pabOThl U AKCIEPUMEHTAJIbHBIE UCCIEAOBAHUS C HUCIIOIB30BAHUEM
U3MEpPUTETBHBIX TPUOOPOB;

OCBOCHHUE TIPUEMOB PabOTHI ¢ HHpOPMAIMEH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HaKOMCTBO cO cdepaMu Mpo(hecCHOHATBHOW JEATENbHOCTH, CBA3aHHBIMU C
(Gu3UKOi, W COBPEMEHHBIMHU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha TOCTHIKCHHSIX
buznuecKkon HayKu.

Ha um3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henelo).

[Ipennaraemsiii B mporpamMmmMe 1o (U3HKE MEepPEUeHb JTa00PaTOPHBIX padboT H
OMBITOB HOCUT PEKOMEHIATENIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT U OMBITOB € YYETOM HUHIAUMBHUAYAJIbHBIX OCOOEHHOCTEH
00y4Jaromuxcs, COUCKa 3KCIEPUMEHTANbHBIX 3aJaHUi, MpeJJIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
Oduznyeckue MNpUOOPHI W TMpoLEAypa MPSMBIX HW3MEPEHUHM aHaJOTOBBIM H
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Onpenenenue NEHBI IeTICHUS MIKaJIbl U3MEPUTEIHLHOTO Mpubdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bE€Ma KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune Ttemmepatypbl IpU IIOMOLIU >KUIAKOCTHOIO TEPMOMETpPAa U JATUYMKA
TEMIIEPATYyPBI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAIBHOCTH IIOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBHICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHnue dactul BemecTBa. CBSA3b CKOPOCTH JIBMXKEHMSI YacTULl C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUIKOCTEM W TBEPIBIX
(KkpucTaIIIMYECKUX) Tell. B3auMmocBsA3b MeXay CBOMCTBaMM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpauuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddysum.



HaGntonenue siBneHuil, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophule padomot u onvimot.

OueHka quaMeTpa aroMa METOJIOM PS0B (C Ucoyib30BaHueM (GoTorpaduii).
OnbIThI 10 HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. JIBu:kenue u B3anMoieiicTBUe TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBIM)KEHHS Teld. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b TMIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BellecTna.

Cuna kak XapakTepuCTHUKa B3auMojieicTBus Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS WU CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Cnoxxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHws.
TpeHue CKoIbXkEHUs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOro JBUKEHUS Tea.

N3mepenune cKopocTu MPSMOJIMHEUHOTO IBUKEHUS.
HaGmronenvie siBieHUs: HHEPIIUH.

Hab6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TEJL.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

Ciio)xeHue CuJl, HalpaBJICHHBIX 11O OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO ABHKEHHUS (IIapUKa B HKUIKOCTU, MOJEITU
ANEKTPUUYECKOTO aBTOMOOWIIS M TaK Jlajee).

OmnpeneneHue cpelHe CKOPOCTH CKOJBXKEHHS OpycKa WU IIapuKa [0 HAKIOHHOU
IJTIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO TENA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsHKEHUs (medopmariui) mpyKUHBI
OT MPUWJIOKEHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBIIICHUSI U yBEIWYEHUs JaBlieHus. [laBienue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OT 00bEma, Temmeparypsl. llepemaua naBieHus



TBEPABIMU TEJIAMU, KUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JABIEHUS XUJIKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napanokc. Coobuiatoniuecs cocyasl. ['uapaBanyeckue MEXaHU3Mbl.

AtMmocdepa 3emunn u atmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHHUS
Bo3nyuiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 u3MepeHus aTMOc(hHEepHOTo 1aBJIEHUS.

JlelicTBUE )XMAKOCTHU U Tra3a Ha NOIPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroiuecs cocybl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CHJIBI OT O0BEMA MOTPYKEHHON YacTH Tela H
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIECH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

VYcimoBue I1aBaHUs TeJl: IUIABAHWE WM IOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
KUJKOCTb YaCTH TeJa.

OrnpenenieHue BBHITAJIKUBAIONIEH CHUIIbI, JCHCTBYIONIEH HA TEJO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIbI, JCHCTBYIOIIEHM HA TEIO B
KUJIKOCTH, OT MacChl Tela.

OMnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKUBAIOIIECH CHIIbI, AEHCTBYIOLIEH
Ha TEJIO B XXUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKUIKOCTb YacTH Tela WU OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
rPy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MOHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. llpuMeHeHME TpaBWIa pPaBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOM SHEPIUH B APYrOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamophule padomot u onvimot.
Onpenenenue pabOTbl CHIbI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAIBHOM ITOBEPXHOCTH.
HccnenoBanue ycioBUM paBHOBECHS pblyara.
N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.
N3yudeHne 3aKOHA COXpaHEHUsI MEXaHUYECKOW SHEPIUU.
8 KIIACC

Paznen 6. TermioBble siBIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEI HAa OCHOBE IIOJOXKEHUUA MOJIEKYISIPHO--KUHETUYECKOW TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TeIoBOe pacIMpeHHE U CxKaTue.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPruu:
TeIUIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KomngectBo Temnorel. YaenbpHas TEIUIOEMKOCTH BEIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. I[lnaBneHue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIICCTB. YJAEIbHAs TEIJIOTa IIJIaBJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHHUS.

BnaxuocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUS.

[Ipunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHHUS U MPEBPAIECHUs SHEPTUU B TEIUIOBBIX ITPOIIECcCaXx.

Hemoncmpavuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddysum.
HaOnronenue siBeHui cMauyuBaHUS U KaITMJUISIPHBIX SIBICHUA.



HaGmronenue TerioBoro paciiupeHust Tell.

HN3meHenue JaBJICHUA Taza IIpU HN3MCHCHHU o0néMa W Harp€BaHuu WA

OXJIAXJICHUU.
[IpaBuinia usmepeHus TemMnepaTyphbl.
Buaer reronepenaumn.
OxnaxxaeHue Npy COBEPILICHUN PaOOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CUJIAMU.
CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOnronenue kuneHus.
HaGmroeHre nocTossHCTBA TeMIepaTyphl MPpU TIaBICHUU.
Mopenu TernoBbIX JBUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

OTBITHI IO O6Hap}7)KCHI/IIO I[CﬁCTBHH CUJI MOJICKYJIIPHOTI'O IPUTSAKCHUA.
OTBITHI 11O BbIpAaIIUBAHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.
OMBITH 110 Ha6JIIOlIeHI/IIO TCIJIOBOT'O pACIIMUPCHUS T'a30B, }KHHKOCTCﬁ )51 TBép)IBIX

TCII.
OHpG}ICHGHI/IG AaBJICHUS BO34yXa B OajutoHe mIpuna.

OHBITBI, ACMOHCTPUPYIOIIHUC 3aBUCUMOCTL JABJICHUA BO3yXa OT €TI0 00BéMa U

HarpCBaHu:A WUJIN OXJIAXKICHUA.

HpOBepKa TUIIOTE3bl JIMHEWMHOM 3aBHUCHMMOCTH JIINHBI CTOJ0MKA KHUIKOCTH B

TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

Ha6JIIOI[€HI/I€ N3MCHCHUA BHYTpeHHeﬁ OHCPruu TCjIia B PC3YJIbTATC TCILIOIICPCaAAYN

141 pa6OTI>I BHCIITHHUX CHIJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHMHM XOJOJHOW M Topsdeit

BOJIBI.

Onpenenenne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM TpPH TEIIOOOMEHE C

HarpeTbiM METAUINYECKUM LHUIUHIPOM.

Omnpenenenue yneabHONU TEINIOEMKOCTH BEILECTBA.

HccnenoBanue nporecca NCIapeHus.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Omnpenenenue yneabHONW TEIUIOTHI MIABICHUS JIbJA.
Pa3znen 7. JinekTpuyeckue 1 MArHUTHbIE SIBJICHHSI.

Onektpuzauusi Tena. [[Ba ponaa snekTpuyeckux 3apsnoB. BzaumopneinctBue

3apspKeHHBIX  Tenl. 3akoH KynmoHa (3aBUCHMMOCTH — CHJIBI

B3aNMOJECTBUSI

3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).
Onektpuueckoe mnoie. Hanpsok€HHOCTh snekTpudeckoro mosst. [lpuHuun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUA DSJIEKTPUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuTH.  B3auMoneicTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TOJIE€  DJIEKTpUUECKOro Toka. IlpumeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCHOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKTpoMariuTHOW UHAyKIMU. [IpaBusno Jlenua.

DneKTporeHepaTop. CriocoObt MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX UCTOYHUKAX SHEPTUH.
Jemoncmpayuu.

DJeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJIECTBUE 3apsSKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.

DneKkTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsia0B.

[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.
HcTouHrkyn NOCTOSSHHOTO TOKA.

JIelcTBUA 3JIEKTPUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

I"a30BbIi1 pa3psn.

N3Mmepenune cuitbl Toka aMIepMeTpoM.

N3Mepenne 3neKTpU4eCcKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTt n MarasuH conpoOTHBIEHHUM.

B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHuTa.



MoenupoBaHnEe MAarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie TOKa. DIEKTPOMArHuT.
JlercTBME MAarHUTHOTO I10JIs1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHTYKIUU.
Omnbrtel @apajes.
3aBUCUMOCTh  HANpaBJIEHUS  HMHAYKIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHMUS.
DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.
OMnbIThI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TPU COMPUKOCHOBEHHUH.
UccnenoBanue AEUCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
CoOopka 1 nmpoBepka pabOThI IEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.
N3Mmepenue u peryimpoBaHue HAMPSKEHUS.
UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWJIYIIEr0 4Yepe3 pe3ucTtop, OT
CONPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI Ha PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb JJIEKTPUYECKOIO COMNPOTUBIIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 TONEPEYHOT0 CEYEHHUS U MaTeprara.
[IpoBepka mpaBuia CI0KEHUSI HANPSHKEHUN MPU MOCIEA0BATEIbHOM COECIMHEHUU
IBYX pPE3UCTOPOB.
[IpoBepka npaBuia AJisg CHIIbI TOKa MPU MapajuieIbHOM COETMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBL TOKa, HWIYIIETO Yepe3 JAMIIOYKY, OT
HanpsKEHUs Ha HEW.
Onpenenenue KIIJ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3ydeHre MarHUTHOTO TMOJs MOCTOSIHHBIX MArHUTOB IMPU UX OOBEAUHEHUH U
pa3aeIeHUN.
HccnenoBanne AeUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.
OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aMMOJICUCTBUSL KATYIIKHU C
TOKOM M MarHMTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KAaTYIIKE.
N3ydenune neicTBrsl MArHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padboThl JJIEKTPOIBUTATES.
N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKH.
OnbITHI O UCCIIEIOBAHUIO SIBIICHUS 3JIEKTPOMATHUTHON MHAYKIWU: UCCIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.



9 KUIIACC

Pazngen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOTO JIBHKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe nmpsiMosinHEHOEe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe JBukeHue. CB0oOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpaleHus.
JIuneliHas u yrioBasi CKOpoCTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: Chiia TPEHUS CKOJIbKEHUs, CUja
TPEHUSI TTOKOS, IPYTUE€ BUbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. JBmkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomMocTs u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenue ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, YIPYroCTH,
Ttperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHAas SHEPTUS Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs C:KaTOU NMpYKkuHbL. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM SHEPruU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.

HalmroneHne MexaHu4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO PAa3HbIX TEJl OTCYETA.
CpaBHeHUE MMyTeW U TPACKTOPUIN JBUKEHUSI OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpOoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKEHMUS.

HccenenoBanne Npu3HAKOB PABHOYCKOPEHHOTO IBHKECHMUS.

Halntonenue nBUKeHU Tela M0 OKPYKHOCTH.

HaGnroneHnne MeXaHMYECKUX SBJICHUN, NPOUCXOASIIUX B CUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUM OTHOCHUTEIBHO
kaOuHeTa (HU3UKH.

3aBUCUMOCTh YCKOPEHHS TEIA OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.
HaGntoneHue paBeHCTBa CHUIT IIPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.



Ilepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBaHus HEPTUU NMPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUM MpU CBOOOTHOM TaJICHUH.

CoxpaHeHuEe MEXAHUYECKOW OHHEPruyM IMpPU JBWKEHUM Tejla MOJ JIEUCTBHEM
MIPY>KUHBL.

Jlabopamopnuvie padbomot u onvimot.

KoncTpyupoBaHue TpakTa g pa3roHa v JaJbHEHIIEr0 paBHOMEPHOTO JABUKECHUS
IapuKa Uiu TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WU JBUKCHUSI IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM JIBUKEHUHU MO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CAU TMPU PABHOYCKOPEHHOM JIBM)KEHUW O€3 HayajabHOU
CKOPOCTH IIYTH OTHOCSATCS KakK pPsSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
JABJICHUS.

Omnpenenenue ko PUIIMEHTa TPEHUS CKOJTBKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS TMPU PABHOMEPHOM [BIDKEHUU Tella TIO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C HCHOJIb30BAHUEM
HETMOJBUKHOTO U MOJIBU)KHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpPAHEHHUS SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIepUo,
4acToTa, aMILIATya. MaremaTndeckuii U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NpPH KOJIeOATETIHBHOM JIBUKEHUU.

3aryxaromue ~ koneOanus.  BolHyknennele — koneOanms.  Pe3zoHanc.
Mexannueckue BoaHbl. (CBOHCTBAa MeXaHWMYeCKUX BOJH. [IpomonpHbie U
[ONIEpEeYHbIe  BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHnyeckue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.

Ha6monenue konebaHuil Tes Moj AEMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
HabGmonenue konebanuil rpy3a Ha HUTU U Ha TPYKUHE.

HaGntoneHne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pPE30HAHC.

Jlabopamopnuie padbomot u onvimot.

OrnpeienieHue 4acToThl U Neproa KojaebaHni MaTeMaTHYECKOT0 MasiTHUKA.
OrnpeneneHue 4acToThl U Nepruoaa KojaebaHui Npy>KMHHOTO MasiTHUKA.
NccnenoBanue 3aBUCUMOCTU TIEPHOJIa KOJICOaHUHN MMOBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanue 3aBUCHUMOCTH TepuUoja KOJeOaHUN NPYXKWHHOTO MasTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIeproaa KojeOaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Irpy3a.

OMnbITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh TEepHoAa KoJeOaHUW TMPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U )KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOHOTO MaICHHUS.

Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHbBL.  CBoiicTBa
AIEKTPOMArHUTHhIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOMICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

N3yyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbBIE IBJICHUS.

JlyueBas MOJEJIb CBETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atmenus Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpakKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcmosb3oBaHME TMOJHOIO BHYTPEHHETO OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xona nayuedr B nuHze. OnTuueckass cucrtema (Qortoamnmapara,
MHKpOCKONa M Teleckoma. [7a3 kak omnruyeckas cuctemMa. bin3opykocTs u
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoTona. CnoxeHue
CIIEKTpaJbHBIX IBETOB. Jucniepcust cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomnenue cBeTa.

Onrudeckuii CBETOBO/.

Xop ydelt B coOuparomiei JuH3e.

XO0J 1y4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonmyuenne n300pakeHU C TTOMOIIBIO JTUH3.

[Tpunnun necTBus goTtoarnmapara, MUKPOCKOIIA U TE€JIECKOTIA.
Mopenb riasa.

Paznoxxenne 6e5oro cBeTa B CIIEKTP.

[Tomyuenue Georo cBeTa MpH CJIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTIila OTPAKEHUSI CBETOBOIO JIy4a OT YIJIa MaJeHUsI.
N3yyenue xapakTepucTUK U300pakeHHs peIMeTa B IMJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCHMOCTH yTiia MPEJOMIIEHUSI CBETOBOIO Jyya OT yrjla HaJeHus
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tomyuenne n300pa>keHH C TOMOIIBIO COOMpPAIOIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOM CUITBI COOMPATOIIEH JTNH3HI.
OnBITHI IO Pa3NOKEHUIO OETIOTO CBETAa B CIIEKTP.

OneITH IO BOCHPUATHIO I[BETA MPEAMETOB MPH UX HAOIIOJECHUU Yepe3 I[BETOBbIC
(GUIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThl. JInHEHYaThie CIIEKTPHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO
anapa. Hykmonnas wmoaens aromHoro sapa. HMszoromel. PaauoaktrBHBIE
npespamienusd. llepuon monypacnana aTOMHBIX sAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIl.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsi3b Macchl U 3HEpruu. Peakuuu cuHTe3a U
nenenus saep. Ucrounuku sueprun CoJiHLa U 3BE3].

SnepHas sHepretuka. J[eMCTBHS pPaAMOAKTHUBHBIX W3JIYYCHUN HaA JKUBBIC
OpraHu3MBl.



Jemoncmpayuu.
CnexTpsl U31y4EeHHS U NOTJIOIICHUS.
CnexTpsl pa3nnYHbIX T'a30B.
CnekTtp Bogopoaa.
Ha6monenue TpekoB B kamepe Bunbcona.
PaboTta cuéTurka HOHU3UPYIOMHUX U3TYUESHHM.
Perucrpanus uznydeHuss IpUPOIHBIX MUHEPATIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

HaGmoenue CIuIomHbIX U TMHEHYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTHM YACTHUIBI M0 TOPMO3HOMY MyTH (TIO
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTETHEHO--00001IAIOIINI MOAYIb IPEIHA3HAUEH JIJIsl CUCTEMAaTHU3alH
U 0000IIeHHsT  TPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEITEIBbHOCTH,
NPUOOPETEHHOTO MPU U3YyUYEHUHU BCEro Kypca (PU3MKH, a TaKKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (Qu3MKe [ 00y4aroumxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEAMET.

IIpy M3y4eHHH NAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEsITEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreynBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  Pe3yJbTaToB  OOydeHus, QopMuUpyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MpPUPOJbl U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
ABJICHHs, IIPUMEHAS IIOJyYCHHBIE 3HAHWSA, pEIaTh 337a4d, B TOM YHCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO ACATEIBHOCTHBIM XapakTep JAaHHOIO pasjeia pealn3yeTcs
3a Cu€T TOro, 4YTO OOy4Yalouluecs BBINOJIHSAIOT 3aJaHUs, B KOTOPBIX UM
IpeJiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUN pACIO3HABaTh U HAYYHO OOBICHATH
(¢u3nyeckue sIBICHUS B OKPYXKAIOIIeH MPUPOE U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHU, B TOM
YUCJIE I MPOBEPKU TUIIOTE3 U MOJIYYEHHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHHUI COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, TPAKTUYECKOT0 UCIIOIb30BaHUS PA3IIMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALICHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe u3ydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIHME JIMYHOCTHBIE PE3YJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIUTAHUSA:
— TPOSIBJICHWE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKOM
(duznuecKon HayKu;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;
2) rpa:kKIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXKJIE€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JOCTHKCHHUI
buzuky;
— OCO3HaHHME BAXKHOCTH MOPATbHO--3TUYECKUX TMPUHIUIIOB B JIESITEIbHOCTH
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS:
— BOCIIPUSITUE OSCTETUYECKUX KAauecTB (PU3UYECKONM Hayku: €€ TapMOHUYHOIO
OCTPOEHHUS, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAaHME IEHHOCTH (U3UUECKONW HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUSA TEXHOJIOTUI, BAXKHEUIIIEH COCTABISIONIECH KYJIbTYPHI;
— pa3BUTHE HAay4yHOW JIO0O3HATENBHOCTH, HMHTEpPECa K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0JIATOMOYYHS:
— OCO3HAaHHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAXKHOCTH TMpaBWJI O€30MACHOTO TIOBEACHHS Ha
TPAHCIIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM OOOPYJOBaHHUEM B
JOMAIIHUX YCIOBUAX;
— c(OpMUPOBAHHOCTH HaBBIKA PeIICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTUOKY U
TAKOr0 K€ MpaBa y IPYyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIMTAHMS
— AKTHMBHOE Y4YacTHE€ B PEIICHWU MPaKTHUYECKUX 3aj1ay (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3alluu, ropoja, Kpas) TEXHOJIOTUYECKON M COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (DU3NYECKUX 3HAHUK;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPO(PeCcCrid, CBA3aHHBIX C (PU3HKOIL;



7) 3K0JOrun4eCKOro BOCIIMTAHMS:

— OpHUEHTAllMs Ha TPUMEHEHUE PU3NYECKUX 3HAHUM ISl PelIeHUs 3a1a4 B 00JaCTH
OKpY’Karolel cpenpl, IJIAHUPOBAHUSI TOCTYNKOB W OIICHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

— OCO3HaHHE TJIO0AJTBHOTO XapakKTepa HKOJOTUYECKUX MpoOJieM U MyTew ux
pelieHus;

8) amanTanMu K M3MEHSIOIMMCH YCJOBHUSIM COHHUAJIBLHOW W NPUPOIAHOM
cpeabl:

— MOTPEOHOCTHh BO B3aMMOJICHCTBUU TIPHU BBHIMIOJHEHUH MCCJICIOBAHUN U MPOEKTOB
(br3UYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JPYTHUX;

— TIOBBIIGHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
TeSITEIbHOCTD;,

— noTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHWM, B TOM 4HcClie (POpMyITHUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SBIICHUSIX;

— OCO3HaHuEe AePUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEHW B 00JlacTh
buzuky;

— IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DM3NUYECKUX 3HAHUM;

— CTpEeMJICHHE aHAJU3UPOBATh M BBISBISATH B3aMMOCBS3U IMPHUPOJIBI, OOIIECTBA U
PKOHOMUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (PU3HUECCKUX 3HAHUM;

— OIIGHKa CBOUX JEHCTBUH C YYETOM BIUSHHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOXXHBIX TJIOOAJBHBIX ITOCIICICTBUM.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (H3WKEe Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBanus y o0ydaromierocst OyayT chopMUpoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JIEUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHaBIIMBaTh CYIIECTBEHHBIH MpHU3HAK KIacCH(pUKAIMKA, OCHOBAHMS IS
00001IIeHNs 1 CPAaBHCHUS,
BBISBIIITh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B paccMaTpHBacMBbIX (akTax,
JTAHHBIX U HAOJIOJEHUSIX, OTHOCSAIIUXCS K (DU3NUYECKUM SIBIICHUSIM;



BBISIBIISIT IPUIMHHO--CJICICTBCHHBIC CBSI3U MPU M3YUCHUU (HU3UUCCKUX SIBICHUN U
MIPOIIECCOB, JIEJIaTh BBIBOJBI C HCITOJI30BAaHWEM JACAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUYCHUHN, BEIIBUTATh TUITOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemeHust ydyeOHoM (u3nyeckodl 3anauu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOOJee MOIAXOMSIIETO C
y4€TOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:
MCTIOJIb30BaTh BOMPOCHI KAaK UCCIIEIOBATENbCKUN HHCTPYMEHT MTO3HAHUS;
NPOBOJIUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY TIUIAHY OIIBIT, HECIIOKHBIH
Gu3nYIeCcKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;
OILICHWBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, TOJYyYECHHYIO B
XO0JI€ UCCIIeIOBAHUS M DKCIICPUMEHTA;
CaMoCTOSITeTFHO (HOPMYIHpPOBaTH OOOOIIEHHS W BBIBOJABI MO pe3yibTaTam
NPOBEAEHHOTO HAOTIOACHMSI, OTIBITA, HCCIICTOBAHUS;
IPOTHO3MPOBATh BO3MOXKHOE JNajbHEWIee pa3BUTHE (DU3MUECKHUX TPOIECCOB, a
TaK)KE BBIABUTATH TPEINOJIOKCHUS 00 HMX pPa3BUTHH B HOBBIX YCIOBHUSAX W
KOHTEKCTax.

PabGora ¢ undgopmanmeii:
NPUMEHSTh pa3Iu4Hble METOAbI, HHCTPYMEHTBI U 3alPOCHl MIPH MOUCKE U OTOOpE
uHGOpMAIIMK WJIA JIaHHBIX C Y4Y€TOM TPEIJIOKEHHON ydeOHOU (u3mueckoit
3a/1auu;
aHANIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETUPOBATH  HMHQPOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,
CaMOCTOSITEILHO BBIOMPATh ONTUMAIIBHYIO (JOpMY IIpeACTaBIeHUS HHPOpMAITUU U
WLTIOCTPUPOBATH PEIIaeMble 33]]a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOU
rpaduKoOi U X KOMOMHAITUSIMH.

KommyHuKkaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eificTBUS:
B XOJIe OOCYXXJeHHUs1 y4eOHOTO MaTepuaina, pe3yiabTaToB Ja0OpaTOpPHBIX padoT U
MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl U BBICKA3bIBAThH
UJIeH, HAIlCJICHHBIE Ha DEIICHHE 3a/auyd M TOJJep)KaHue OJaroxkenaTeIbHOCTH
OOIICHH;
COTIOCTAaBJISITh CBOM CYXKJEHUS C CYXICHHSIMH JPYTrHX YyYaCTHHUKOB JHAJIOra,
OOHapyKHUBATh PA3INUUE U CXOACTBO MO3UITUH;
BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHhMEHHBIX TEKCTAX;
myOMUYHO TIPEACTABIATh PE3YIAbTAThl BBINOJHEHHOTO (DU3UYECKOTO OIbITa
(aKCIIepuMEeHTa, UCCIIEA0BaHUs, IPOEKTA);
MOHUMAaTh ¥ WCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaIbHOM
paboOTHI MPU PEIICHUN KOHKPETHOHN (hU3NYECKOM MPOOIIEMBI;



NPUHUMATh LIEJIU COBMECTHOU AEITEIbHOCTH, OPraHU30BBIBATH IEUCTBUA IO €€
JOCTHXKEHUIO:  paclpeiessiTh poJi, OOCYXKJaThb TNPOLECChl U PEe3yIbTaThbl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAasl KAUECTBEHHOI'O PE3yJbTaTa M0 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUA C APYTMMH WICHAMU KOMAH/IbI,
OIICHMBAaTh KaueCTBO CBOEro BKJaJa B OONUMH MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryiasiTuBHbIC YHUBepPCaJbHbIC YUeOHbIC 1eiiCTBUA

Camoopranusanus:
BBISIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M YYCOHBIX CHUTYyalUsiX, TPEOYIOIUX IS
petieHus GU3NUEeCKUX 3HAHUM;
OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXOAaX MPUHATHS PEIICHUN (MHIUBUIYyaTbHOE,
NPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUM TPYIITION );
CaMOCTOSITEJILHO COCTaBIIAThH aJTOPUTM pelIeHHs (PU3NUecKoi 3ajauu WK TlaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Mpe/JIaraeéMble BApUAHThI PEIICHUH;
JieNnaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:
JaBaTh aJIeKBaTHYIO OIIEHKY CUTYAIlMH U MpeJyiarath iaH e€ u3MEeHEHUS;
OOBSCHATh MPHUYUHBI JTOCTHKEHHS (HEJOCTHXKEHHUS) PE3yJIbTAaTOB NESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh (B TOM 4YHCJIE€ B XOJ BBITIOJHEHUS
(GU3MUECKOro HWCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJU U YCIOBUSIM;
CTaBUTh ce0si Ha MECTO JIPyroro 4YeioBeKa B XOJE CIOpa WM TUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MpU3HABaTh CBOE MPAaBO Ha OMIMOKY TpHU pelieHuu (HU3UYECKUX 3a7a4 WIA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ IMPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yueHnust B 7 KJj1acce peMETHBIC Pe3yIbTaThl Ha 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YJAIOIMUXCS YMCHUI:
WCIIOIb30BaTh TOHATHS: (PU3MYECKHEe W XUMUYSCKHE SIBJICHUSA, HAOIIOJCHUE,
OKCIICPUMEHT, MOJCNb, THIIOTe3a, CAWHHUIBI (PU3HYCCKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BeIecTBa (TBEpIOE, KUIKOE, Tra3000pa3Hoe),
MEXaHHYeCKOoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, IMPSIMOJIUHCHHOER),



TpaeKTOpusi, paBHOJCUCTBYIOIIass cuia, neopmanus (ynpyras, MjiacThyeckas),
HEBECOMOCTbh, COOOILAIOIINECS COCYIbI;

paznuuath siBieHus (Aud@ys3usa, TEIIOBOE JBWKEHHE 4YacTUIl BEIIECTBa,
pPaBHOMEpHOE JBWKEHHE, HEPABHOMEPHOE JIBHXKCHHUE, UHEPIIUS, B3aUMOJICHCTBUE
T€JI, PABHOBECHE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBKO BpalleHUs, Iepenada
JaBJICHUs] TBEPABIMU TeJIaMH, >KUJKOCTSIMU U Ta3amu, aTMocdepHOe JaBJCHUE,
IJIaBaHWE TeJ, NPEeBpalleHUsT MEXaHWYeCKOW DJHEPruM) IO OIMNUCAHUI0 HX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
(u3nueckoe sSBICHUE;

pacrio3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SIBIICHHM B OKpPYKAIOIIEM
MHUpE, B TOM 4YHuCje (U3UUECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOM U HEKUBOU MPUPOJIE, NEUCTBUE CUIIbI TPCHHUS B
IpUPOJIe M TEXHUKE, BIUSHUE aTMOC(PEPHOTO [aBJICHHUS Ha JKUBOW OpPraHU3M,
IJIaBaHUE PhIO, phIUard B TEJE YEJIOBEKA, IIPU 3TOM MEPEBOIUTH MPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTISATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (HUUICCKUX
SIBJICHUM;

OMHUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3UMYECKUE SBJICHUS, HCIOIB3YS
buzudeckue BeaUUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMsl, IYTh,
CKOPOCTb, CPEIHSIsl CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJa, CUjla
TpeHUs, JAaBieHUE (TBEPIOro Tena, MUIAKOCTH, ras3a), BbITAJIKHUBAIOLIAs CHJIA,
MexaHu4eckass paboTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHJIBI, KO3(PhUIIHEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHLIUAJIbHAS DHEPTHS), IPU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONb3YEMBIX BEIIUYMH,
uX O00O03HAYCHUS W CAUHUIBI (PU3HYECKUX BEIMYMH, HAXOAUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SIBICHUS U TPOIECCHI, MUCIOIB3YS
MpaBUiia CJIOXKEHUS CUJ (BHOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMmena, NpaBUJIO paBHOBECUsl pbiuara (0JI0Ka), «30J0TO€ IMPABHIIO»
MEXaHUKHU, 3aKOH COXPAaHEHUSI MEXaHWYECKOW OHHEpPruM, IpU ITOM JaBaTh
CIIOBECHYI0O (OPMYITUPOBKY 3aKOHA M 3alMCHIBAaTh €r0 MaTeMaTUYEeCKOe
BBIPAXKEHUE;

OOBSCHATH (PU3MUYECKHE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTMYECKUX II1aroB
c omopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PHU3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7ayud B 1—2 AEHCTBUS, UCMONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4yu



3aMMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NYECKUE BEIMYUHBI B (DOPMYIIBI U
MIPOBOJUTH PACUYEThl, HAXOUTh CIIPABOYHBIE TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NYECKOI BEIUUNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTbh MpPU MOMOIIU (PUINYECKUX
METOJIOB, B OINHMCAHMM HCCIIEIOBAaHUS BBIACIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(runoTte3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIH Pe3ysbTaT, HAXOAUTh
OLIMOKH B XOJI€ ONBITA, JIENaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

MPOBOJUTH ONBITHl IO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (opmMynupoBaTh MpOBEpPSEMbIE MPEANOJIOXKEHUsS, CcoOupaTh
YCTAHOBKY U3 TNPEAJIOKEHHOr0 OOOpYyJOBaHUs, 3alUChiBaTh XOJ OMbITa H
(GopMynHpOBaTH BHIBOABL

BBITMIOJHSATH MPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHUIIbI
U TEMIlepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U IUGPPOBBIX MPUOOPOB,
3aMMCchIBaTh NOKa3aHUs MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEUTHOCTH
U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEJMYMHBI OT JPYTroi
C HCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTH TIyTH PAaBHOMEPHO
JBUXKYILErocsl Tella OT BPEMEHHU JIB)KEHHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca TeJa, KauecTBa 00pabOTKH MOBEPXHOCTEHN Tell U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIAAN CONPUKOCHOBEHHMS TEJ, CHIIbl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOLIEH CHJIBI OT 00BbEMa MOTrPYyKEHHOW YacTH Teja M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBHUCHUMOCTU OT IUIOTHOCTH Tejla, OT IIYyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TeJ0, YCIOBUI MJIaBaHUs Tell, yCIIOBUN paBHOBECHS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHWU Y4EOHOTO HCCIEOBaHUS, COOUpPATh YCTAHOBKY H
BBITIONHATh  WU3MEPEHHsI, CIenys MNPeMIOKEeHHOMY IUlaHy, (DUKCHpOBaTh
pEe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MYECKMX BEJIUYMH B  BHUJE
NPEIJIOKEHHBIX Tabmuil u  TpadukoB, Jenarh BBIBOJIBI IO peE3ysbTaTaMm
HCCJIEI0BAHMS;

IPOBOJIUTh KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIUYUH (TUJIOTHOCTH BELIECTBA
KUJKOCTH W TBEPIOTO TeNa, CHJIA TPEHHsS CKOJIBXKEHMS, JABICHHE BO31yXa,
BBITAIKMBAOIIAs CHJIA, JEWCTBYIOIIAs HA MOTPYXKEHHOE B IKUAKOCTH TEJIO,
KOX(Q(GUIUEHT  MOJE3HOTO  JEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEIys
NpEJIOKEHHON  MHCTPYKIMU: TPU  BBHIMOJHEHMM  U3MEpPEHHH  cobupaTh
HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOM BEIMYNHBI;
coOM0aTh TMpaBWia TEXHUKH OE€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
00opyT0BaHUEM;

YKa3bIBaTh INPUHLUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIWHAMOMETpP, COOOINAIOIIMECS  COCYIbl, OapomeTp, pblyar,
MOJIBM>KHBIN M HENOJIBMXKHBIN OJIOK, HAKJIIOHHAS INTIOCKOCTH;



XapaKTepU30BaTh NPUHLMINBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa MUX ONUCaHUA (B TOM 4YHCIIE: NOAIIUIHUKH, YCTPOHUCTBO
BOJONPOBOJIA, THIPABINYECKHUI IPECC, MAHOMETP, BBICOTOMEP, ITOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKHUX SABJICHUA U HEOOXOJUMBIE
(u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;
MPUBOJUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O NpPHUMEpPax) MNPAKTHUECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HHU JJiA OOecreyeHUs
0e30MacHOCTH MpHU OOpallleHuHd ¢ NpuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpAaHEHHUsSI 370pPOBbS M COOJIIOJCHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYKAIOIIEH CPEAE;
OCYHIECTBIISITh OTOOP MCTOYHMKOB MH(poOpMaiuu B VHTepHETE B COOTBETCTBUM C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEKIIMXCS 3HAHUA U TYTEM
CpPaBHEHMS Pa3IUYHBIX MCTOYHUKOB BBIICNATh MH(POPMAIINIO, KOTOpas SIBISETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh TMPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHU  HAy4YHO--TOMYJSPHYIO
TuTeparypy (pusmdyeckoro conuepikaHus, CIPaBOYHbIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37iaBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 ucTOYHUKOB MH(POPMAIHN (HU3UIECKOTO COACPIKAHUS, B TOM YHCIIE MyOJIUYHO
Jenatb KpaTKhue COOOIIeHHMs] O pe3ylbTarax MpPOEKTOB WU  y4eOHBIX
UCCJIEOBAaHUN, MPU S3TOM TPAMOTHO HCIOIb30BaTh HW3YUYEHHBIH MOHATHIHBIN
anmapar Kypca (U3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3EHTALIUCH;
OpU  BBIIOJHEHUHM Y4YEOHBIX TIPOEKTOB M  HUCCIEJOBAHUM  pPACHpPENEIATh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/1adyaMu, CICAUTH 3a
BBIIIOJIHEHHEM IIJJaHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIAJ B
NEATENIbHOCTh  TPYIIIbI, BBICTPAMBaTh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE,
YUHUTHIBAasE MHEHHE OKPY>KAOLIUX.

K koHIy 00yueHus: B 8 KJj1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
HCITI0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAUIMYECKHE U aMOp(HBIE
TEJa, HACBIIEHHBI W HEHACBILIEHHBIA Map, BIAXKHOCTh BO3AYyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEIJIOBOW IBUTATEIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil,
ANEKTPUYECKOE MOJIE, MPOBOJHUKHN U JTHUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUI
TOK, MarHUTHOE T0JIE;
pasnuyarh SIBICHMS (TEIJIOBOE PACUIMPEHHE M C)KaTUE, TeIUIonepeiaya, TEII0BOe
paBHOBECHE, CMayuMBaHWE, KalWUISPHbIE SIBICHMS, HCHApEHHE, KOHJEHCALWs,
IUIaBJIEHHE, KpHUCTaM3auus  (OTBEpAEBaHUE), KWIIEHHME, TeIJlonepeaaya



(TeTIONPOBOHOCTD, KOHBEKIIHS, U3IIy4eHHE), AIEKTPU3ALUS Ted,
B3aUMOJICMCTBUE 3aPSII0B, IEHUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE MArHUTOB, JAEHCTBUE MAarHUTHOI'O MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs MHIYKIUS) TO OMUCAHUI0 UX XapaKTePHBIX CBONCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE HM3YYCHHBIX (U3UYECKUX SIBICHUN B OKpYXKaroleM
MHUpE, B TOM yucie (U3NYECKUE SIBJICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSXKCHHUE U
KalWJUISIPHBIE SIBICHUSI B MPUPOJE, KPUCTALIBI B Npupoie, uzinydyeHue ComHia,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, UHesl, CHera,
AJIEKTPUUYECKUE SBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMJIH, Apeid MOIOCOB, POJIb MAarHUTHOTO TIOJIS ISl KU3HU Ha
3emie, MOJISIPHOE CHSIHUE, TpPU 3TOM MEPEeBOAUTH MNPAKTUYECKYH 3ajady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUM;
OMHUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (U3MYECKUE SBICHUS, HCIOIb3YS
dbu3udeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, YJieJIbHAsl TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAsl TEIUIOTa IUIABICHMUS,
ylenbHas TEIUloTa NapooOpa3oBaHMs, YJIENbHAas TEIuioTa CropaHusl TOIUIUBA,
KOO (PUIIMEHT TIOJIE3HOTO0 JICUCTBUS  TEIJIOBOM  MAIlMHBI, OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIpsKEHHE, CONPOTUBIICHUE MPOBOJHUKA, YAECIBHOE CONPOTHBIIECHUE BELIECTBA,
paboTa M MOUIHOCTH JJEKTPUYECKOTO TOKa), MpPH ONUCAHUU TMPABHIBHO
TPaKTOBaTh (DU3MYECKUH CMBICI HCIOJb3YEeMBIX BEIUYMH, OOO3HAYCHUS U
CAVHUIIBI (U3UYECKUX BEIUYMH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOUIUE JIAHHYIO
Gu3NUecKyl0 BEIMYHUHY C JPYTUMU BEJIMYMHAMU, CTPOUTH TPadUKU HM3YUECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIHYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SIBICHUS U TPOIECCHI, UCIOJIb3Ys
OCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUHU CTPOEHHUS BEILIECTBA,
MPUHLKII CYNEPHO3ULUNA T0JIed (HAa KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHS
3apsiia, 3akoH OMa JJ1s yyacTka 1enu, 3akoH Joyns—JIeHna, 3aKoH COXpaHeHUs
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMKCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

OOBSCHATH (HYU3MYECKUE MPOIECCHl U CBOMCTBA TEJN, B TOM YUCIE M B KOHTEKCTE
CUTYyalHi MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYUHHO-CJIC/ICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKHUX II1aroB
c omopoii Ha |-2 W3y4YEHHBIX CBOWCTBAa (UIMUECKHUX SIBICHUH, (DU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JEHCTBUS, HCMOJB3YSd 3aKOHbI U (OPMYIIbI,
CBs3bIBAOIINE (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHalIW3a YCJIOBHS 3a/laud
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX UL PELICHUS



3a/71aud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MIPOBOJIUTH PACUEThl U CPABHUBATH MOJYUYCHHOE 3HAUCHUE (HU3NYECKON BEITUUUHBI
C M3BECTHBIMHU JAHHBIMU,

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh NMPU MOMOIIH (PU3UIECKUX
METOJIOB, HCIOJIb3Yysl ONHCAaHUE MCCIEIOBAHUSA, BBIICISATH MPOBEPAEMOE
MPEIOI0KEHNUE, OLIEHUBATH MPABUIIBHOCTh MOPSAJIKA MPOBEICHUS HCCIEIOBAHUS,
JieN1aTh BBIBOJIBI,

MPOBOJIUTH OMNBITHI O HAOMIOACHUIO (U3WYECKUX SBICHUN MWW (U3UIECKUX
CBOMCTB Tel (KamWwUIsSpHBIE SBJICHUS, 3aBUCHMOCThH JABJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TpollecCa OCTBHIBAaHMSI M HarpeBaHUs MpHU
U3JIY4YCeHUU OT IIBeTa u3Jydaronieid (TOTJIONIAOIIeH) IMOBEPXHOCTH, CKOPOCTh
UCTIApEHUs. BOJbI OT TEMIIEPATYPhl >KUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
3JIEKTpU3alUs TEJl U B3aUMOJICHCTBUE AIEKTPUUYECKUX 3apsA/I0B, B3aUMOACHCTBUE
MOCTOSITHHBIX MarHWTOB, BU3YyaJIM3allisl MAarHUTHBIX TTOJICH MOCTOSSHHBIX MarHUTOB,
JEeWCTBHSI MAarHUTHOTO TOJIsI HA TMPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHUTa,
CBOMCTBA 3JICKTPOJBUTATEIS IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
PEATNONIOKEHUsI, COOMpPaTh YCTAHOBKY HU3 MPEIJI0KEHHOTO O000pYI0BaHMUS,
OMHCHIBATH XOJI OTbITa U (HOPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHATL MPSMbIE HM3MEPEHUS TEMIEPATyphl, OTHOCUTEJIBHON BJIAXXHOCTHU
BO3J/lyXa, CHJIbI TOKa, HAIPSOKEHUS C UCIIOJIB30BAHHEM aHAJIOTOBBIX MPUOOPOB M
JTATYMKOB (DU3UYCCKUX BEIUYMH, CPABHUBATH PE3yJIbTAThl U3MEPECHHUH C YUETOM
3aTaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

IIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DM3NUYECKOM BEIMUMHBI OT JAPYTOM
C HCIHOJIb30BAaHUEM  TMPSMBIX HU3MEPEHUNU  (3aBUCHUMOCTb  CONPOTHBIICHUS
MPOBOJAHMWKA OT €ro JJIMHBI, IUION[AAXd TOMEPEYHOTO CEYEHUS] U YJIEJIBHOTO
CONPOTHUBIICHUS BEIIIECTBA MPOBOJHUKA, CHJIbI TOKa, MAYIIETO YEPE3 MPOBOJHHUK,
OT HalpsOKEHUs Ha MPOBOJAHUKE, HCCIEIOBAaHUE TMOCJIEAOBATEIbHOTO U
MapajjieIbHOTO  COCIMHEHUM TMPOBOJHHUKOB): IUIAHUPOBATH HCCJIEIOBAHUE,
cobupaTh YCTaHOBKY M BBITIOJHATh U3MEPEHUS, CIEIysl MPEIJIOKESHHOMY IUIaHy,
(GbUKCUPOBaTh PE3YNIbTATHI MOJYYCHHOW 3aBUCHMOCTH B BUE TaOJHIl U TPApHKOB,
JIe7IaTh BBIBOIBI IO pE3yIbTaTaM MCCIICI0BAHUS;

MPOBOJINTh ~ KOCBEHHBIC  M3MEpeHHUs  (Pu3MUecKuX  BenMuumH  (yAeibHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTHUBJIECHUE IIPOBOJHUKA, pabOTa M MOIIHOCTH
3JIEKTPUYECKOTO TOKA): MJIAHUPOBATH U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, ClIeAyd MNPEIIOKCHHON WHCTPYKIIMM, | BBIYUCIATH 3HAYCHUE
BCJIMYNHEIL,

coOJIfoIaTh MpaBWiIa TEXHUKH OC30MacHOCTH TIpH paboTe ¢ Ja0opaTOpPHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIMBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOMCTB C OMOPON HAa UX OMUCAHUS (B TOM YKCIIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUUK DIICKTPUUYECKOU
SHEPI'uM, 3JIEKTPOOCBETUTENbHBIE MNPUOOPHI, HATPEBATENIbHBIC 3JIEKTPOINPUOOPHI
(mpuUMepBI), ANEKTPUUECKUE MPETOXPAHUTENN, FIEKTPOMArHUT, JIEKTPOBUTATEIIb
MOCTOSTHHOTO TOKa), HMCIOJIb3ysl 3HAHMS O CBOWMCTBaX (PU3MUECKUX SIBJICHUU U
Heo0Xo1uMble (PU3NUYECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U M3MEPUTEIbHBIC MTPUOOPHI 10
cXeMaM U CXEMAaTHYHBIM pHUCYHKaM (KHUIKOCTHBIH TEpMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, JBUTATE]Ib BHYTPEHHErOo CropaHus, 3JIEKTPOCKOT,
peocTaT), COCTaBISATh CXEMbl JJICKTPUYECKUX IIEMEeH ¢ TOCJIeA0BATCIIbHBIM U
napajuieIbHbIM COCAUHEHUEM DJIEMEHTOB, pa3jiuydas YCJIOBHBbIE 0003HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX IIeTIeH;
IPUBOJAUTL TPUMEPHl (HaXOAUTh HWH(OpMAIMI0O O TpUMEpax) MPaKTUIECKOrO
UCIIOJIH30BaHUS (PU3MUECKUX 3HAHWUU B TOBCEIHEBHOMN JKM3HU Ui OOeCIeUYeHUs
0€30MacHOCTU TPU OOpallleHnH ¢ MpUOOpaMu U TEXHHUUYECKHMH YCTPONCTBaAMH,
COXpaHEHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJACHUS B
OKpY>KaroIeH cpee;
OCYIIECTBIISITh MOUCK MHpOpManuu Quanyeckoro cojaepxanusi B HtepHete, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MYTEM CPAaBHEHMSI JTOMOJHUTEIBHBIX MCTOYHUKOB
BBIIETISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIIU MOXKET OBIThH
HEJI0OCTOBEPHOM;
UCIIOJIb30BaTh TPU BBIOJIHEHUM Y4YEOHBIX 3aJlaHU  HAYy4YHO--TIOMYJISPHYIO
TuTeparypy (pusmdeckoro comepaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WuTtepHer, Bmanerh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBIE NMHUChMEHHBIE W KpPaTKHUE YCTHBIC COOOIICHUs, 0000Imast
nHMOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO CONEpKaHHS, B TOM
quclie MyOINYHO MPECTABIATh PE3YIbTaThl IPOSKTHON HIIM HCCIIEOBATEIBCKOM
JESTENBbHOCTH, TPU ATOM TPAMOTHO WCIIOIB30BAaTh WM3YyUYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3EHTALIUCH;
MIPU BBITIOJHEHWN YYEOHBIX MPOEKTOB M HCCIEAOBAHMA (PU3MUECKUX TPOIECCOB
pacrpenensiTb OOS3aHHOCTH B TPyNIe€ B COOTBETCTBUM C TOCTaBICHHBIMU
3a/layaMu, CJICIUTh 3a BBITIOJHEHWEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHWBATH COOCTBEHHBIN BKJIA/ B JEATEILHOCTH TPYIIIBI, BRICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TPOSBISS  TOTOBHOCTh  pa3pemiaTrh
KOH(MITUKTHI.

K xoHiy o0yuenust B 9 ki1acce npeMeTHble pe3ysibTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: CHUCTEMA OTCUETA, MaTepualbHas TOYKA, TPAEKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOTo  JABWXKEHUs, jAedopmauus  (ympyras,
IJIacTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3Ku, UEHTP TAKECTH, a0CONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TENa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHWsS W BOJHBI, 3BYK, HH(pa3ByK H
yIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JIalIbHO30PKOCTb, CHEKTPhl UCIYCKAHUS U MOTJIOIIECHHUS, anbda-,
0eTa- 1 raMMa-u3Iy4YeHusl, U30TOMbI, AepHAs IHEPreTHKA;

pasnuyarh ABJIeHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJIUHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHENHOE JBMKEHUE, CBOOOJHOE TMaJeHHE Tel,
pPaBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE Tell, PEAKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIue U BRIHYXACHHbIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBWXXEHUE, OTPAKEHHE  3BYKa, MPSMOJMHEHHOE
pacnpocTpaHeHHe, OTpPaXECHHUE U TMPEJTOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHue 0eoro cBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
[[BETOB, JAHMCIEpCHUs CBETa, €CTECTBEHHash pPaJAMOAKTHBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3JIy4YEeHHsI) TI0O ONMMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyXKarolem
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: MPUIUBBI U OTIUBHI,
nBuxeHne T1oiaHeT CONHEYHOM CHUCTEeMbl, PEaKTUBHOE JIBMDKCHHME O KHBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB >KHBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9X0, [IBETA TEJl, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEHUCTBUE BUAMMOTO, yIbTpadUOIETOBOIO UM PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJUOaKTUBHBIA (POH, KOCMUYECKHE Jy4d, PAAHMOAKTHBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPANOB, JCUCTBHE PAIMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 337ady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN;

ONHKCHIBAaTh M3yUYEHHBIE CBOWCTBA Tel M (UINYECKUE SIBICHHS, HCIONb3Ys
¢usnyeckne BETUMYMHBI (CpeIHss W MTHOBEHHas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, IIEpPEMEILEHUE, IyTh, YIJI0Bas CKOPOCTH,
CWJIa TPEHMsI, CHJIa YIPYIOCTH, CUJIA TSYKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMS,
BEC Tella, MMIIYJIbC Tejla, MMITYJIbC CHJIbI, MeXaHHueckas paboTa W MOIIHOCTH,
NOTEHIMAJIbHAsT JHEpPrus Teda, MOAHATOIO HAaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIBHASL 3HEPIrusl CHKaTOM NPYKHUHBI, KUHETUYECKas BSHEPIus, IOJIHas
MEXaHU4ecKasi SHEPrus, MEPUoJl U YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENIb MPEJIOMJIEHHUS Cpeibl), MpHU
ONHMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEJIUYMH,
o0o3HaueHUsT U eAUHUIBI (U3UYECKUX BEJIMYHUH, HAXOAUTh (OPMYJIHbI,



CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTMMH BEIMYMHAMU, CTPOUTH
rpauKi U3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MUYECKUE SBJICHUS M IMPOIECCHI, UCHOJb3YS
3aKOH COXPAaHEHMsS] JHEPruu, 3aKOH BCEMHPHOTO TATOTEHMS, MPUHLIHI
CYNEepHo3uLMA CHWJI, MNPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HproTOHAa,
3aKOH COXpPAHEHUs UMITYJIbCa, 3aKOHbl OTPAKEHUS U MPEIOMIICHUS! CBETA, 3aKOHBI
COXpAaHEHMS 3apsA0BOIO0 U MAcCCOBOTO YHUCEN MpPH SIEPHBIX PEaKIUSAX, IPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEeMaTHYECKOe
BBIpQXXCHUE;

OOBSACHATH (hU3MYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE
CUTyalluil TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH MNPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IIAroB C OMOPOi
Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3UYECKUX SABJICHUU, (PU3HMUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiath pacy€THble 3ajaud (OMHMparoIIMecss Ha CHUCTEMY W3 2—3 ypaBHEHH),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYUHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJlaydl 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOIINE
WM W30BITOYHBIC JTaHHBIC, BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC IS
peuieHns, MPOBOAWTh pPAacU€Thl M OLEHHBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOAOB, HCHOJb3ysl OINHUCAHUE WCCIEAOBAHUS, BBIACIATH IPOBEPSIEMOE
IPEANOIOKEHNE, OLIEHUBATh MPABUIBHOCTD MOpPsJIKa MPOBEICHUS UCCIEI0BAHNUS,
Jie1aTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YyJIbTAaThl HAOIIOJICHHUI U OIBITOB;
IPOBOJIUTh ONBITHI 1O HAOMIOMCHHIO (U3UYECKUX SBICHUM WIHM (PU3MUESCKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS! SHEPIuH,
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MAsTHHKA OT Macchl Tpy3a H
KECTKOCTH NPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbl MajbIX KOJeOaHUH,
IPSIMOJINHEWHOE PacHpOCTPaHEHUE CBETA, Pa3joKEHUE OEIoro CBeTa B CIEKTD,
U3y4YeHUE CBOWCTB M300pa)K€HMs B IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHUS
mpeaMeTra B coOuparoimied JuH3e, HaONIOACHHE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB M3IIYUYECHUS): CAMOCTOSITENBHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 000pyI0BaHUS, ONMUCKHIBATH XOJI OIBITA U €r0 PE3yNbTaThl, (HOPMYTUPOBATH
BBIBOJIbI;

IIPOBOJUTH IPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONPEAEIIsAsl CpeHES
3HAUCHNE W3MEpAEeMON BeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMPAOIICH JIMH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TTPUO0pa);
MPOBOJUTh  HWCCIEJOBAHUE  3aBUCUMOCTEM  (UBMYECKUX  BEIUYUH  C
WCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU



PaBHOYCKOPEHHOM JBMKEHUM 0€3 HaudaJbHOM CKOpOCTH, Mepuoja KoJeOaHui
MAaTeMaTH4YECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJjla OTPAKEHUS CBETA
OT yrja NaJeHUs M yrja MOpeioMJIeHUs OT Yyrja NaJeHus): IUIAHUPOBATh
HCCJIEeI0BAHNUE, CaMOCTOSATEIBLHO COOMpATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JienaTh BBIBOJBI 110 PE3YIbTAaTaM MCCIIEI0BAHUS;

MIPOBOJUTh KOCBEHHBbIE HM3MEPEHMS (PU3NYECKUX BEIMYUH (CPElHSAsI CKOpPOCTh U
YCKOpPEHHE Teja MpPU PABHOYCKOPEHHOM JBHXKEHUH, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIQPUIMEHT  TPEeHHUs  CKOJIBKECHHS,
MexaHuueckas paboTa W  MOLIHOCTb, YacToTa M TMEepuoja  KojeOaHHi
MaTEMaTUYECKOr0 M MNPY>KUHHOTO MAasTHUKOB, OINTHUYECKas CHiia coOuparouiei
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  CcOOHUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHMUS, CIAEAYS PEIIOKEHHON
UHCTPYKLHH, BBIYUCIATH 3HAUYCHHE BEJIWYMHBI W AHAIM3UPOBATH IOJYyYECHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM IOTPELTHOCTH U3MEPEHU;

coONoaTh TMpaBUiia TEXHUKH O€30MacHOCTH TMpu padbore ¢ JabopaTOpHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUECKUX MOJENEH: MaTepralibHas
TOUYKa, a0COJIFOTHO TBEPIOE TENO, TOUEUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IIaHeTapHask MOJEIb aTOMa, HYKJIOHHAs: MOJIETb AaTOMHOTO S1pa;
XapaKTepu30BaTh MNPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha HMX ONUCAHUSA (B TOM YHUCJE: CIHAOMETP, NAaTYUKHU
NOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, pakeTa, 3XOJIOT, OYKH, HEPHUCKOII,
doToamnmapar, ONTHUYECKHE CBETOBOABI, CIEKTPOCKOI, [O3UMETp, Kamepa
Buiibcona), wucmonb3ys 3HaHMS O CBOMCTBaX (U3MUECKUX SBICHUA U
HeoOXxoauMbIe (U3UIECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PUCYHKH HW3YUYECHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX HPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB IMpHU
pELICHNH Y4YEOHO--IPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl Uil NOCTPOECHUS
M300paKEHUI B IJIOCKOM 3€pKajie U COOUpAIOIIeH JIMH3E;

OPUBOAUTH MpPHUMEPHl (HaXOAUTH HHGPOPMALMIO O NpUMEpax) MNPaAKTUYECKOTO
UCIIOJb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU ISl oOecredeHus
Oe3omacHoCTH TpuU OOpalleHuu C MpuOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAHEHHUSI 3J0pPOBbS M COOJIIONEHHS HOPM 3KOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIIATh MOMCK HH(pOpManuu (QuU3ndYeckoro coaepxkanusi B HMHTepHere,
CaMOCTOSITETIbHO (OPMYIUPYS MOUCKOBBIM 3aMpoc, HaXOJUTh MYTH OMpPEIETICHUS
JOCTOBEPHOCTH TOJTYYEHHON HH(POPMAalMM HA OCHOBE HUMEIOLIUXCS 3HAHUM U
JOTIOJTHUTENbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MIPU  BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIONMYJISPHYIO
JUTEPaTypy (PU3NUYECKOro conepkaHHs, CIPABOYHBIE MaTEpHUalbl, PECYPChl CETU
WuTepHer, Bnanerp NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE€ IHCbMEHHBIE W YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOrO COAEpM aHUs, MyOIUYHO
[IPEICTABIATh PE3YJbTAaThl IIPOCKTHOM WIIM HCCIIENOBATEIbCKON AEATEIIBHOCTH,
[IPY 3TOM I'PAMOTHO HCIIOJI30BaTh U3YUYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
paznena (U3MKA M COMPOBOXKIAThb BBICTYIUIEHHUE TMpE3CeHTalUed C y4ETOM
0COOEHHOCTEN ayIUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudposbie)
n/n NPorpamMmbl Bceero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. @u3uka u e€ pojib B NO3HAHUHN OKPY/KAOLIEro MUpa
bubmmoreka [{OK
- 2 0 0
11 Pusnia - HayKa 0 npupose https://m.edsoo.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 Dr3HuCCKUE BEUTHHEL https://m.edsoo.ru/7f416194
N bu6moreka [IOK
2 0 1
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS https-//m.edsoo.ru/7f416194
Hroro 1o pasueny 6
Pasnen 2. IlepBoHayaibHble CBEJICHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
1 0 1
21 Crpoetine BeimecTsa https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII ) 0 1 bubnuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA hits://m.edsoo.ru/7f416194
Hroro mo paszueny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexarmteckoe ABIOkeHTe https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 1
32 Mnepups, Macca, INIOTHOCTS 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Cuna. Buzpl cin https://m.edsoo.ru/7f416194
Hroro 10 pazaeny 21




Pa3nes 4. J/laBinenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB

41 [asnenue. [lepenaya nqaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TEJIaMHU, )KUJAKOCTIMH 1 Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
5 0
4.2 Jlasnenue xuaKoctn https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
6 1
4.3 ATMOCGhEpHOS JIaBIICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
’ B HHUX TE€JIO https://m.edsoo.ru/7f416194
HWroro o pasueny 21
Pa3nes 5. PaGora u MomiHOCTh. JHeprus
bu6moreka [IOK
3 1
5.1 Pabora n momHocTE https://m.edsoo.ru/7f416194
bu6moreka [IOK
5 1
32 Tpoctbie mexanu3mb! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4 0
>3 Mexasuieckas SHeprus https://m.edsoo.ru/7f416194
Hroro mo pasueny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 15




8 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudposbie)
B NPorpamMmbl Bcero 0; TPOJTILHBIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
Pasnen 1. TensoBble siBJeHUs
. bubmmoreka [{OK
7 0 0
I CTpoenne u CBOHCTBA BeIIIeCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
) 21 1 5
12 Terobie nporecch! https://m.edsoo.ru/7f4181ce
Hroro no paznmeny 28
Paspen 2. DileKTpHYecKHe H MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3apAibl. 3apsKEHHbBIE TeJla U bubnuotexa [JOK
2.1 . 7 0 1
HUX B3aUMOJICHCTBHUEC https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
20 1 7
2.2 IToCcTOSIHHBIN AIEKTPUUECKUN TOK hits:/m.edsooru/7f418 1 ce
bu6moreka [IOK
6 1 1.5
23 MarsuTibIe sBaCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 0 0
24 DTIEKTPOMATHUTHAA HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 3 14.5




9 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudposbie)
B NPorpamMmbl Bcero 0; TPOJTILHBIC p ;KaneCKHe o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
Paszjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bu6mmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
20 1 3
1.2 B3aumoielicTaue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 3axourr coxpanenns https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6moreka [IOK
7 0 3
2.1 Mexamrieckue koneOanms https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2.2 Mexauuueckue BOJHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 15
Pa3znes 3. DiIeKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 ) bubnuoreka [JOK
] 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubnuoreka [JOK
6 0 2
4.1 3aKOHBI pacIpOCTPAaHEHHUS CBETA hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 Jluispt u omTHHCCKHE MPUOOPE! 6 0 3 https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6enoro cBeTa B CIIEKTP 3 0 2 bubnnorexa [IOK

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




Hroro no pazneny

15

Paznena 5. KBanToBbie fiBJIeHUA

5.1 Hcnyckanne u moriomneHrue CBeTa aroMoM 4 1 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
32 Crpocine aTomHOro A1pa 6 ! Et?fs?;;T:ciiggﬁfMM%
5.3 SnepHbie peakuuu 7 I Et?fs?;;fc[l(siggﬁfMM%
Hroro 1o pasueny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
6.1 [ToBTOpeHue 1 0000mEeHNEe COACPIKAHUS 9 P bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
. Tema ypoka Kontpoabnsie| IpakTuuecku
n/n P Bceero 06 PO ¢ p 63 cerme o0pa3oBaTe/ibHbIE
a00ThbI a00ThbI
p P pecypchl

1 ®u3nka — Hayka o npupoje. SABneHus
TIPUPOJIBI
DU3NYECKUE SBICHUS
dusndecKkre BeJIMYUHBI U X U3MEPEHUE
Ypok-uccnenoanue "N3mepenne

4 TEMITepaTyphl IPH MIOMOIIH KUIKOCTHOTO 1
TEPMOMETPA U JATUMKA TEMITEpaTypsl”

5 Merto1bl HaydHOTO No3HaHus. OnucaHue bu6mmoreka [IOK
(hM3UYECKUX SIBJICHUHN C TTIOMOITBIO MOJIEICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTesbl:

6 JAIBHOCTB MOJIETA IAPUKA, ITYILIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

7 Crpoenue BemiectBa. OMbITHI, JOKa3bIBAIOIINE bubnuoreka [JOK
JHUCKPETHOE CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBUKEHME YaCTUI] BELIECTBA bubmorexka [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenopanue «OnbIThI MO 1
HaOJI0JICHUIO TETJIOBOTO PACHIUPEHUS Ta30B)

10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBL.

11 O06006111EHNE TTO pa3nen «[lepBoHavanLHLBIE bubmiorexa HOK

P y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
12 Mexanunyeckoe aBuxeHue. PaBHoMepHoe U bubnuoreka [IOK




HEpPaBHOMEPHOE JBM)KEHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHuiiel ckopoctu buGmorexa [IOK
p - BAMHIT P https://m.edsoo.ru/ff0a079c
14 Pacuer nytu ¥ BpeMeHHU JIBUKCHUS bubmmorexa LOK
yr p A https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [{OK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN hitps-//m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [{OK
16
00beMa Tesia 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEJa»
18 Pemenne 3agau o teme "I1MOTHOCTD bu6moreka [IOK
BeriecTBa" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPY>KUHBI OT TPUJIOKEHHOUN CUIIbD)
21 [[ABnenne Tsarorenns. Cuma TsSHKECTH
CBs3b MEXY CUJION TSYKECTH U MAaCCOM Teda.
22 Bec Tena Pﬂe}IIHeHI/Ie 3aga4 no teme "Cuna Eubmrorexa OK
" A https://m.edsoo.ru/ff0al778
TSOHKECTH
Cuta TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [JOK
23
DOu3nvecKre XapaKTEPUCTUKU TIIIAHET https://m.edsoo.ru/ff0al502
bubmuoreka [JOK
24 Hsmepenne cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexka [JOK
25 Bec Tema. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHIJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK
OJIHOU IIpsIMOM. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
7 Pemenne 3agau no reme "PaBHozelicTByromIas

CHUJI




73 Cuna tpenus u e€ Bubl. TpeHue B NpUpoe U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune

29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CUJIBI JIJAaBJICHUS U XapakKrepa https://m.edsoo.ru/ff0alcc8
COTNIPHUKACAIOIIUXCS] TOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIbI
Pemenue 3amgau mo remam: «Bec Tenay

: b K

31 «I"'paduueckoe nzodpaxkenue cuny, «CHIIbD, nommorexa O
(PaBHOIEHCTBYIOMAT CEID> https://m.edsoo.ru/ff0alde0
KonTtponsHas pabota no temam:

3 «MexaHnnueckoe IBIKeHHE», «Macca,

IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue cum, «CUIbD»

33 Jasnenue. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JaBiaenue raza. 3aBUCUMOCTD JIaBJICHHS T'a3a bubmuorexa [JOK
0T 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naByieHus: TBEPABIMU TEIaMHU, bubnuoreka [JOK
KUIKOCTSIMHU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )KUIKOCTH 1 ra3e, BBI3BAHHOE bubmuoreka [JOK
NEUCTBUEM CUJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «J/laBneHue B bubmuorexka [JOK
JKUJIKOCTH M Ta3e. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coo01maromnmecs cocyapl

IHaror YA https://m.edsoo.ru/ff0a2970

39 I'mppasinueckuii mpecc bubmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 ManomMertpsl. [IopiIHEBOM )KUAKOCTHBIN HACOC

A1 Atmocdepa 3eMiH U IpUYHUHBL €€ bu6nuoreka [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




bubmuoreka [JOK

42 B A
cC BO3/IyXa. ATMOC(CPHOE AaBIICHHC https://m.edsoo.ru/ff0a2b5a
N3mepenune atmocdepHoro nasieHus. OmpIt bubnuorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
A4 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OT bubnuorexa [JOK
BBICOTHI HaJI YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe qaBieHne bubnnorexa [JOK
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE bubmuorexa [JOK
47
B HUX T€J0. ApXMMEIOBA CHJIA https://m.edsoo.ru/ff0a3276
JlabopaTtopHnas pabora «OnpeneneHue
48 BBIT&.EKI/IBEIO epﬁ CHJIBI efllocia el Ha bubmorexa [JOK
m » Al yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B JKHIKOCThH)
JlaGopaTopHnas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIE OT 00BbEMa TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
bu6mmoreka [JOK
>0 Inasanme e https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U
onpeenaeHue e€ rpy30n01bEMHOCTH"
Pewrenue 3agau no remam: «IlnaBanue cynos.
52 Bosg onnalllsaHHe» «/laBrieHue TBe I[LI})](HTGJ'I bubmorexa [JOK
yX . ’ p ’ https://m.edsoo.ru/ff0a3654
XKUJKOCTEH U ra30B»
53 KonTtponsHas pabota no Teme «J[aBnenue
TBEPJIBIX TEJN, )KUJKOCTEU U Ta30B»
bubnunoreka [JOK
>4 Mexanrieckas pabora https://m.edsoo.ru/ff0a3f82
55 MontHocTh. EAMHUIEI MOTITHOCTH bubnuoreka [JOK




https://m.edsoo.ru/ff0a3f82

VYpok-uccnenopanue "Pacuér MoiHocTH,

56 9 N 1
pa3BUBAEMOU MPHU MO IBEME TIO0 JiecTHHUIIE"
57 IIpocTeie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare
Prruaru B Texuuke, ObITY U IPUPO/IE.
58 JlaGoparopHas a6’0Ta <<}£/ICCHI27H€)B3HHC 0.5 bubmorexa HOK
patopHasi p ' https://m.edsoo.ru/ff0a478e
YCJIIOBUH PAaBHOBECHS phlUara
59 Pemenue 3a1au 1o Teme «Y CI0BHUS bubmmoreka [{OK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumuent mosesnoro aercTpust
60 MexaHusma. Jlaboparopnas pabota 0.5
«M3mepenune KIIJI HaKIIOHHON MIIIOCKOCTH
61 Pemenne 3agau mo reme "Pabora, MOITHOCTb, bu6moreka [IOK
KIIg" https://m.edsoo.ru/ff0ad4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [IOK
MOTEHIMANbHAsL YHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn bubmorexa HOK
P p https://m. edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE
64 U3MEHEHUS KHHETUUECKON U NOTECHIIMAIbHON 1
SHEPIUM MPU CKATBIBAHUM TeJIa 110 HAKJIOHHOU
JI0CKOCTH "
65 KonTponsnas pabora no teme «Paborta u
MOUTHOCTb. JHEPTUs»
PesepBHrlit ypok. PaGota ¢ TekcTamu 1o Teme bubnuoreka [IOK
66 n n
Mexanndueckoe OBIKEHHE https://m.edsoo.ru/ff0a4eeb
67 PezepBHblit ypok. PaboTa ¢ Tekctamu 1o teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TeJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme

"Pabota. MomtHocts. JHeprus"
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8 KUVIACC

0JIUY€CTBO YaCOB JIEKTPOHHbIE
K dnexTp
Ne Tema vooKa K i uudposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 0GpazoBaTEbHEIe
padoTsI padoThI pecypebi
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
N bubnuoreka IHOK
1 KHHETUYECKON TEOPUU U UX OTIBITHBIC 1
e — https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB M MOJIEKYII
3 Mopenu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOTO bu6mmoreka [IOK
COCTOSIHMI BENIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bubnuoreka [IOK
5 Kpucrannmaeckue u amopdasie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanWJUISIPHOCTD. bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TermoBoe pacmmpeHue U coxaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBs3b TEMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIB>KEHUS YACTHUII
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs bubnunoreka [JOK
BHYTPEHHEI SHEpruu https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Buael Tenonepenaun 1o
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe
N bub6mmoreka [{OK
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 omaotexa O
" https://m.edsoo.ru/ff0a65¢c0
MaTepHaJoB B IIENSX dSHEpProcOepeskeHus
12 KoauuecTBo TemnoTsl. Y acnbHAS bu6nmoreka [JOK




TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHenue TemioBoro 6ananca. TemoooMen bubmmoreka [IOK
13
U TEIUIOBOE pPaBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padora "HcciaenoBanne
14 SIBJIG}E/UI TI;HJIOCI))GMeHa apu CMZGIIHI/IBaHI/II/I Bubmaorexa [JOK
N Ny p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsiuei BOBI
PacueT xosn4ecTBa TEILIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpEBaHMS TeJla U BBIICIIEMOTO UM MPHU
OXJaXKIECHUN
16 JlabopaTtopHnas padota "OnpeneneHue bubnuoreka [JOK
YAETbHOW TETIOEMKOCTH BEIIeCTBA" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBA. Y IeinbHas TEmIoTa bubmmoreka [{OK
17
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IImaBiieHne 1 oTBEpAEBAHNE
18 K HCTananeCKHxE§£ VnenpHas TermiroTa bubmiorexa [IOK
p e https://m.edsoo.ru/ff0a71d2
IUIABJIEHUS
19 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
YAEIbHOW TETUIOTHI TIJIABJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Terwiora
71 napooOpa30BaHMs U KOHJICHCAIIUH. bubnuoreka [JOK
3aBUCUMOCTb TeMIIEPaTypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO0 JTaBJIICHHS
Bnaxxuocts Bo3ayxa. Jlaboparopras pabora
22 "Onpenenaenue gﬁocnmmﬁmﬁ l:];J'Ia)KIPiIOCTI/I Bubmzorexa LIOK
pel " https://m.edsoo.ru/ff0a7628
BO3JlyXa
73 Pemrenue 3agau Ha onpeeneHne BIaXKHOCTH
BO3/yXa
[TpuHIHIBI paOOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /[BUratens BHyTPEHHETO

CrOpaHus




75 KIIJI rerioBoro neuratens. TerioBsie bubmmoreka [JOK
JIBUTATEJIM U 3aLATA OKPYKAIOLIEH Cpebl https://m.edsoo.ru/ff0a7c7¢c

2 3aKoH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B
TEIJIOBBIX MPOIIECcCcax
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

bubnuorex K
27 "TenuoBble siBieHUA. VI3MeHeHue arperaTHbIX Omaotexa O
o " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCcTBa
KonTtponbHas pabora o teme "TemnnoBsie
N bubnuorex K
28 siBJIeHUs. VI3MeHeHne arperaTHbIX COCTOSHAN omaotexa O
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onektpusanus Ten. [[Ba posa aIeKTpuIecKux
3apsIoB

30 Ypok-uccnenoBanue "IieKTpu3aus Te
VHJYKIMEN U ITPU CONPUKOCHOBEHUH "

31 B3aunmMoselicTBre 3apsKeHHBIX TEIl. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh

32 JNEKT pnqecxoro noJist. I1 I/II)HHI/IH bubmrorexa IIOK

P P N https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIMH ICKTPUUECKHUX MTOJIEHN
33 Hocurenu snekrpruyeckux 3apsaos.
DneMeHTapHbIi 3apsia. CTpoeHrue atoMa

34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs AIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6

35 Peurenue 3aga4 Ha npUMEHEHUE CBOMCTB bubnunoreka [JOK
JIIEKTPUUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0

bubnunoreka [JOK
36 CylecTBOBaHUs. VICTOUHHUKH 3JIEKTPUUYECKOTO 1o
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleMcTBUA 3JIEKTPUYECKOTO TOKa Eubmiorexa TOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiictBue

QJICKTPUYCCKOT'O TOJIS Ha MPOBOJHUKH U




JUBIIEKTPUKH"

39 DNEKTpUUECKUI TOK B METAIUIAX, JKUJIKOCTSIX bubmuoreka [IOK
M rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH

A1 Cuna toka. JlaboparopHas padora 0.5 bubnuorexa [JOK
"U3mepenue u peryaupoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
OnekTpuyeckoe Hanpspkenre. BoabTMeTp.

42 JIa6o I;TO Hasl a6o£a "U3MepeHue u b 0.5 Bubmaorexa IJOK

PaTopHad p "p ’ https://m.edsoo.ru/ff0a9e14

peryaupoBaHue HAMTPSIKEHUS

43 CornpoTHBIeHHE MPOBOAHUKA. Y IETBHOE bubnuoreka [JOK
CONPOTHUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH

44 AIEKTPUYECKOTO COMPOTUBJICHUS MPOBOIHUKA 1 bubmuorexa [JOK
OT €r0 JUIMHBI, IO MONEePEYHOTO https://m.edsoo.ru/ff0aa738
CEYEeHHUs U Marepraia"
3aBUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [JOK

45
3akon OMa Jyisl ydyacTka Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "VMccnenoBanue

16 3aBUCUMOCTHU CHJIBI TOKA, UIYILIETO Yepe3 1 bu6mmoreka [IOK
PE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U apaIeIbHOE
COEJIMHEHUS TPOBOJHUKOB
JlaGopaTtopHnas padota "IIpoBepka nmpaBuia

48 CJIOKEHHUSI HAIPSDKEHUM MpU 1 bubnunoreka [JOK
IIOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopon"
JlaGoparopnas padora "IIpoBepka mpasuiia

49 e CiJ'ILI liomﬁ U I1a aHJP;eHbiOM b 1 bubmzorexa LIOK
. P p " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB

50 Pemrenue 3agau Ha npumeHeHue 3akoHa Oma bu6mmoreka [JOK

U PA3JIMYHOTO COCAMHCHU S IIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a




51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon xoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 Jlaboparopuas padota "Onpenenenue pabOThI 1 bubnuoreka [JOK
Y MOIIHOCTH DJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETIH U MTOTPeOUTENn
N bubnuorex K
53 aJIeKTpuUecKoi s3Hepruu B ObITy. KopoTkoe Omaotexa O
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
54 "DnekTpuueckue 3apsabl. 3apsDKeHHBIC Tea U bubnuoreka [JOK
UXx B3auMoiercTus. [locToaHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUHN TOK"
KonTponbHas pabota no teme
55 "DnexTpudueckue 3apsaabl. 3apsyKEHHBIE Tena U bubmuotexa [JOK
nX B3anMoAeHCTBHA. IlocTOSTHHEBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 ITocTosAHHBIE MarHUTHI, UX B3aUMOJCHCTBHE
57 Ypok-uccnenoBanue "N3yuenue noneit 1 bubnuoreka [IOK
MOCTOSIHHBIX MAarHuTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe 1nojie. MarautHoe 1nosie 3eMIIu U bubmuorexa [JOK
€ro 3Ha4ycHHUE JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTega. MarautHoe nosie
59 ANEKTPUYECKOro Toka MarHutHoe mosie bubmiorexa LLOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHue MeKTPOMArHuTOB B TEXHHKE.
60 JlaboparopHas pabota "M3ydeHue aericTBus 0.5 Eubmiorexa TOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATENb TIOCTOSIHHOTO TOKA.
Hcnonp30BaHue 31€KTpoABUTATENEH B
N bubanoreka [IOK
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE. 1
" https://m.edsoo.ru/ff0ac86c
JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl AeKTpoiBUraTens"”
62 OmneiTel Mapanes. 3aKOH INEKTPOMarHUTHOM




naaykuuu. [Ipasuno Jlenna

OnekrporeHepatop. CriocoOb! MOTyICHHS

63 ANIEKTPUYECKON SHEPrUuu. DNEKTPOCTAHIIUU Ha 1
B0O300HOBIISIEMBIX HCTOYHHKAX SHEPTUH
64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DJIEKTpUUECKHE U MATrHUTHBIC SBJIICHUS"
65 KonTponbHas pabora no teme 1 bubnnorexa [JOK
"DJIeKTpUUECKHE U MAarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"TenyoBble siBiIeHUs" https://m.edsoo.ru/ff0accSe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnuoreka [JOK
67 " > M " 1
[1OCTOSIHHBIN SJIEKTPUYECKHUI TOK https://m.edsoo.ru/ff0acdc6
63 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHbI€ ABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKa K i uudposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 0Bpa3oBaATEbHEIE
padoTsI padoThI pecypebi
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
’ Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [{OK
MEXAHUYECKOT' O ABUXKEHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOJIMHENTHOE JBUKEHUE 1 bubmoreka LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas paborta "Onpenenenue
7 YCKOPEHHMS TeJa PU PABHOYCKOPEHHOM 1 1 ngg}j;f(iigg}ﬁfoa db18
JIIBIKEHUH 110 HAKJIOHHOM II0CKOoCTH" — -
8 CBoOoaunoe nagenue teir. OneiTel [ anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
N bubmuoreka [JOK
1
? }I}F?I%P;(;i Ig;)fggf; oopawmenms. Jluneiinas u https://m.edsoo.ru/ff0ael 76
10 LlenTpoCTpeMHUTENIBHOE YCKOPEHUE 1
. bu6mmoreka [JOK
11 Ilepsoiii 3akoH HeroTOHA. BEkTOp CHITBI 1
P 3aK0 1010 CKTOop ¢ https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoAelcTBYOIIAs 1 bubnuoreka [IOK

cuJjia

https://m.edsoo.ru/ff0ae72a




bubmuoreka [IOK

13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.edsoo.ru/f02e982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
bu6mmorexa [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amgau o teme «Cuita ympyrocTu
JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK
17
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpEeHHS» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpenenenue bubnuorexa [JOK
ko3 urmenTa TpeHUs CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3agauy o teme "3akonnl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuiia TpeHust” https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTCHUS. Y CKOPEHHE CBOOOHOTO MaJCHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBuTaniioHHOTO 1eHTpa (ComHeyHas
cucrema). ['amaktuxu"
o4 Pemenne 3agau mo teme "Cuia TSDKECTH B bubnuoreka [[OK
3aKOH BCEMHUPHOIO TATOTCHUSA" https://m.edsoo.ru/ff0af5f8
IlepBas kocMuueckast ckopocTb. HeBecoMocTh bubnunoreka [JOK
25
U IepErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOM TOUKH.
AbcomoTHO TBEpIOE Teno. PaBHOBEcHe bubnuoreka [IOK
26 .. IS
TBEPAOTO TEJA C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHUs
27 MowmenT cunsl. LlenTp Tsxectu




Pemrenue 3agau mo reme "MOMEHT CHIIBL

bubnuoreka [IOK

28 LenTp TsxxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOW paboTe 1O TEME
29 "M);xaHquCKoe IIBII/:)KGHI/IG. §3aHMOﬂeﬁCTBHe bubmmoreka [IOK
ren" https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBrokenne. B3aumonerictsue e https://m.edsoo.ru/ff0b06ec
Nmmnynbe Tena. UMmynbe cuibl. 3aKoH
31 copoHerm I/IMH}’J‘IBZ&. VYipyroe u Heynpyroe bubmorexa [JOK
N https://m.edsoo.ru/ff0b07fa
B3aWMOJICHCTBUE
32 Pemenue 3agau no reme "3aKkoH COXpaHEHUS bubnuorexa [JOK
nMImynbca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"
bu6moreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh hitps-//m.edsoo.ru/f0b0as4
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota «OnpeneneHue padboThl
36 CHWJIBI TPEHUS IPU PAaBHOMEPHOM JABH)KEHUU
TeJa M0 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
33 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE
JlaboparopHas pabota «3yuenue 3akoHa bubnuoreka [JOK
40
COXpaHEHUs DHEPT UM https://m.edsoo.ru/ffOb12fe
A1 KonebarensHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromiue konedaHus. BeiHyXIeHHBIC bubnuoreka [JOK

koJyieOanus. Pesonanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTnueckuii U NpyKUHHBIM MAsITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KOJIEOaHHUH OT )KECTKOCTH MPYKHHBI H MACChHI

rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEPHUOJAA KOJIeOaHUN IPYKUHHOTO
MasiTHUKa»

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MTepHo/ia KojiebaHuii rpy3a,
MMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IponosibHbIE 1
MOTIEPEYHBIE BOJHBI

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

49

Ypoxk-koHpepeHnius "MexaHnuecKre BOJTHBI B
TBEPAOM Tesie. CeHCMUYECKHE BOTHBI"

50

3Byk. PactipocTpaHeHne 1 OTpaKeHHE 3ByKa

51

Ypoxk-uccnenopanue "Habmronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

VYpok-koHpepeHius "YIbpTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHOU paboTe MO TeMe
"3akoHbI coxpaHeHus1. MexaHnueckue
KoJiebaHus U BOJHBI"

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

55

KonTponpHas pabota o Teme "3aKoHbI
coxpaHeHHs. MexaHndyeckue KoyuebaHus u
BOJIHBI"

56

aﬂeKTpOMaFHI/ITHOC IIOJIC. BHCKTPOMaFHI/ITHHe

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




BOJIHbI

57 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
bubnuorexa [JOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue 1
N " https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H
VYpoxk-uccnenopanue "M3yueHue cBONCTB Bi6 OK
nOIMOTEK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO mnoteka L
MOGHIBHOTO TenehoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemrenue 3agau Ha onpeiesIeHUE YacTOTHI U
JUTUHBI SJIEKTPOMArHUTHOW BOJTHBI
61 DneKTpoMarHuTHas npupoaa ceera. CKopocTh bubnuorexa [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [IpsamonnnHeitnoe 516 OK
HOIHOTEK
62 pacnpoctpaneHue cera. 3armeHnus CoyHIa u nuoTexa 1
Tymb https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue B LIOK
nonroreka
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPaKECHUS
S P https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bubnuoreka [[OK
65 Hcnonp30BaHue NOJTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3c5c
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHas pabota "HccrnenoBanue
66 3aBUCHMOCTH yIJia MPEJIOMIIEHHS] CBETOBOTO
Jlyya OT yIJia MaJIeHUs Ha TpaHule "BO3oyX-
crexsio""
VYpoxk-koHpepenuus "HcnonaszoBanne
67 MOJHOTO BHYTPEHHETr0 OTPAXKEHHUSI:
CBETOBOJIbl, ONTUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [JOK
68 JIun3el. OnTHyeckas cuja JIMH3BI 1

https://m.edsoo.ru/ff0b3f2c




bubmuoreka [IOK

69 [TocTpoenue n300pakeHUH B TMH3AX hitps://m.edsoo.ru/ff0bd44a
JlabopatopHnas pabora "Onpexnenenue
70 (bOKy]éoHorg paCETOﬂHI/Iﬂ " OIEITIIIAquKOI?I CHJTBI bubnmorexa LIOK
o " https://m.edsoo.ru/ff0b4206
coOuparoniei JTUH3LI
7 VYpoxk-korpepenuus "OnTHUIECKUE TUH3OBEIE bubnuorexa [JOK
npudops!" https://m.edsoo.ru/ffO0cOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledextor 3penus. Kax
COXpaHUTh 3peHue"
Paznosxxenune Genoro ceeta B ciekTp. OMBITHI
74 Hprorona. Cnoxxenue CHeKTpaJ'II)HBII)X [IBETOB. bubmorexa LOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETa B CIIEKTP U bubnuoreka [IOK
BOCHPUATHUIO LIBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOIIOZICHUH Yepe3 IIBETOBbIC (GUIHTPHI"
76 Ypok-npaktukym "BoiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, tHTepdepeHuus u qudpaxums”
77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb bubnuoreka [JOK
aroMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanue U MorjaoeHnue CBeTa aTOMOM. bubnunoreka [JOK
KBantsl. JInHeiyaTbie CIEKTPBI https://m.edsoo.ru/ffOc144c
Ypok-npaktukym "HabmoeHue cnekTpoB bubnunoreka [JOK
80 "
HUCIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUBI bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas monens bubmorexa LIOK
P pa. HyKT https://m.edsoo.ru/ffOc18ac
83 PangnoaktusHbie nipeBpaienus. M30tormnsl bubnmoreka [JOK




https://m.edsoo.ru/ffOclal4

Pemenue 3agau mo reme: "PagnoakTuBHBIE

bubnuoreka [IOK

84
npeBparnieHus" https://m.edsoo.ru/ffOc1bda

85 [Tepuon monmypacnazna

36 Ypok-koHpepenus "PagnoakTuBHbIC bubnuoteka [JOK
W3JIY4eHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SnepHble peakiu. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsiA0BOTO M MAaCCOBOT'0 YU CEI https://m.edsoo.ru/ff0c1c58
DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuorexa [JOK

88
DHEPIruu https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3agau no reme "SAnepueie peakuun'

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

91 JleficTBUS paIMOaKTUBHBIX U3Ty4E€HUN Ha
YKUBBIE€ OpPTraHU3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

9 "DNeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KounTponbHas pabora o teme
93 "DeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHbL. KBaHTOBBIE
siBJICHUS "
[ToBTOpeHmEe, 0600meHNe. JlTabopaTopHbIE bubmuoreka [JOK

94 n L n .
paboTsl 1o Kypcy "B3anMoneiicTBue Ten https://m.edsoo.ru/ff0c245a
ITosTOpenue, 060061cHNE. Pemenne

95 acqerlf{mx u Ka‘{eCI”I[lBeHHBIX 3a/1a4 1o TeMe bubmorexa LIOK
%? " https://m.edsoo.ru/ff0c2572

TerutoBbIe Mpo1ECCh
[ToBTOopenue, o0o0meHne. Pemmenue
P H bubnuoreka [JOK
96 pacyeTHBIX U KaYE€CTBEHHbIX 3aJa4 110 TEME

"KIIJI TerioBwIX aBurarencii”

https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o6o0menue. Pemenne

97 Ka4eCTBEHHBIX 33/1a4 10 TEMe 1 bubnmorexa LIOK
PacHCTHbIX 1 PIX 33 https://m.edso0.ru/ff0c2b30
"KIIJ] anekTpoycTaHOBOK
[ToBTOpenue, 0606menue. JlabopaTtopHbie bubmmoreka [JOK
98 " 1 1
paboTel 1o Kypcy "CBETOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK
1o TeMe "3aKOHBI COXpaHEeHUsI B MeXaHuke" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
no Teme "Kose6anus v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
mo TeMe "CBETOBBIC SIBICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu 1
o Teme "KBaHntoBas u snepHas ¢puzmka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTeNnbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepoimkun A.B., O611eCcTBO ¢ OrpaHUUYEHHOU
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Iepprkun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «3m1atenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JIA YUUTEJA

7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 0011ero oOpazoBanust. dusuka. 7 — 9 Kiaacchel
(aBTrOphI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nmporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepeimkua A.B. ®uszuka. 7 knacc. YueOHUK 1151 001ieo0pa3oBaTeIbHbIX
yapexaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.M. COopHUK BONIPOCOB U 3a7a4 10 ¢pusuke. 7-9 k. — M.:



IIpocsemenne, 2010. —192c.

8 KJIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchbl: yueOHO-METOAUUYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ilpoda,2013. — 398,(2)

2. Ilporpammbl ocHOBHOTO 0011ero oopazopanus. Gusuka. 7 — 9 knaccel
(aBTopsi:A.B.Ilepriikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHHU C

BbIOpAHHBIM YUYEOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kinacc. YueOHHK 115 00111€00pa30BaTeIbHBIX
yupexnenuii . M.:[Ipoda. 2011

5. Jlykamuk B.1. C6opHUK BOIIPOCOB | 3a11a4 1o ¢usuke. 7-9 k1. — M.:
IIpocsemienue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbLHBIC U KOHTPOJIbHBIC
pabotsl. —5-¢ m3panue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 kiacc. Jlaboparopasie paboTsl. KoHTpOIbHBIE
3aganus. —Capartos:Jluneit, 2014.

8. «KoHTponbpHO-u3MepuTenbHbie MaTepuansl. Pusnka. 7 kimacc/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroanueckoe nocooue/ A.E. Mapos.-

M.: dIpoda, 2011.- 123c.:



10.A.B. Ilepsikun @usuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHbIE pa0OThI-8
kiacc 2017 M. dpoda

13.B.B. Illaxmatosa ,0O.P. llledep JAnarnoctuueckue padotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Tlozoiickuit Coopurk Borpocos u 3agau

2015 M. IIpoda

9 KJIACC

1. PaGouas nporpamma. @uzuka. 7 — 9xiacchl: yueOHO-METOANUYECKOTO TOCOOUS
/coct. TuxonosaE.H. — 2-e uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammsel ocHOBHOTO 00111eT0 00pa3zoBanusa. Pusnka. 7 — 9 Kiaccel
(aBTOphI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tleppimikua A.B. ®uszuka. 7 knacc. YueOHUK 1151 001ieo0pa3oBaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
IIpoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIbHBIE

pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. Actaxosa T.B. ®usuka. 7 kinacc. Jlabopatopusie pabotbl. KoHTposibHBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTposbHO-u3MepuTenbHble MaTepuansl. Gusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-e uzf.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-meroanueckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTponbHbIe 1 camocTosITeNIbHBIE PAaOOTHI MO (hu3uKe. 9 Ki1acc: K y4eOHUKY
A.B. [leppimkuna, E.M. I'ytHuk «®uszuka 9 knace» / O.M. I'pomuesa. — M.
H3narenbpcTBO «OK3aMeH», 2014.

Tectel mo pusuke. 9 knacc: k yueonuky A.B. Ilepoimikuna, E.M. 'yTHuk
«Duzuka

9 kmace» / O.W. I'pomueBa. — M.: M3narenbeTBo «Ox3ameny, 2010.

dusuka. 9 kitacc. TeMaTuueckue TECTOBBIE 3a0aHus IS HOATOTOBKHA K [ UA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Akanemus
pa3zButusa», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KIIACC

. bubnmmoteka — Bc€ mo npeamety «Duszukay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum pocryna: http:/fizika-class.narod.ru



3. Eaunas xomnekuusi U poBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. UnTepecHble MaTepHuaibl K ypokaMm GU3UKH MO TeMaM; TECThI TI0 TeMaM;
HarJIsHbIe TOcOOUs K ypokaMm. — Pexxum noctyma: http://class-fizika.narod.ru

5. lludpossie oOpa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru

6. DIeKTpOoHHBIC YueOHUKH 10 pusnke. — Pexxum nocryna: http:// www.fizika.ru
8 KITACC

1. bubnmoreka — Bcé o npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokaX. — Pesxxum mocryna: http:/fizika-class.narod.ru

3. Enunas xomnekuus ugpoBbIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum

noctyma: http://school- collection.edu.ru

4. VlaTepecHbie MaTepuaibl K ypokam (GU3UKHU MO TeMaM; TECTHI TI0 TEMaM;

HaTJIAIHBIE TTOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. udpossie 0OpazoBaTenbHbIC pecypchl. — Pexxum goctyna:

http://www.openclass.ru



6. DnexTpoHHbIe YyueOHUKH 1o Pusnke. — Pexxum nocryna: http:// www.fizika.ru

9 KIIACC

1. BuneoonnITel Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

2. Enunas komiexius nudpoBeiX 00pa3oBaTeNbHBIX PECypcoB. — Pexxum

noctyma: http://school- collection.edu.ru

3. NnTepecHble MaTepralibl K ypokaM (PU3UKHU MO TeMaM; TECThI 10 TEMaM;

HaIJBITHBIE TOCO0Hs K ypokaM. — Peskum moctyma: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTeIbHBIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnekTpoHHBIC YueOHUKH 0 pusnke. — Pexxum mocryna: http:// www.fizika.ru

6.ucranimonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIN Ki1acc.



CeteBoe oOpa3oBaTtesbHOE coo0IIecTBO. http://www.openclass.ru/node/109715

7. Enunas xomiekius nudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIil HEHTP MHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Unrepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» maTepuansl 1o ¢usuke. http://archive.1september.ru/fiz

11. Aaumaruu pusnyeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas pusuka: obyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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