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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepaibHOi paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HaYyYHOU TI'PaMOTHOCTH OOYYarolIMXCsd M OPraHu3alui0 HU3yYEHUs
(Gu3MKU Ha JeSITeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaronInXcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®usrka SABISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKre 3aKOHBI JieKaT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpadgue, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PuU3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

Hay4YHO OOBSICHSTH SIBIICHHUS;

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEI0BAHMS;
WHTEPIPETUPOBATh JIaHHBIE M HCIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA MJIs
MOJTyYEHHUS BBIBOJIOB.

Hemn wusyuyeHus (U3MKK HAa YpOBHE OCHOBHOTO 0OINEro o0pa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (poToKoa oT 3
nexadps 2019 r. Ne I1K-48H).

Ieaun n3zyyenus pusuku:

NpUOOPETEHHE HMHTEpPEca M CTPEMJIEHHS OOYy4alolMXCS K HAyYHOMY H3YYEHUIO
PUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;
pa3BUTHE TMPEJCTaBICHU O HAy4HOM MeETOJe NOo3HaHus U (HOpPMHUpPOBAHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHME HAYyYHOTO MHPOBO33PEHHUSA KaK pe3yibTaTa H3YYEHUS OCHOB
CTpOEHUSI MaTepPUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHUE TMpPEACTABICHUN O poiau (U3UKKA Ui  Pa3BUTHS  APYrUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuield npodeccuoHanbHON
JeSTENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJrOTOBKA K JajibHEHIIEeMy OOYy4YEeHHIO B
ATOM HaIpaBJICHUHU.

JlocTkenue 3TUX 1eieil mporpamMmbl 1o (U3HKE HA YPOBHE OCHOBHOTO
o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIOUX 3a4ay:
npuOOpEeTeHne 3HAHUM O JAMCKPETHOM CTPOCHHUM BEIECTBAa, O MEXaHWYECKHUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHUW ONHUCHIBATh M OOBACHATH (PU3UYECKHUE SIBICHHS C
UCIIOJIb30BaHUEM TOJYyUYECHHBIX 3HAaHUH;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHIINX PacUYETHHIX 3a7ad C MCIIOJIb30BAaHUEM
buznueckux MojeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1ay;
pa3BUTHE YMEHUW HAOMIOJATh TPHUPOAHBIC SBICHUS U BBINOJIHSATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIbHBIE UCCIEAOBAHMS C UCIOJIBb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

ocBOcHHUE NPUEMOB PabOTHI ¢ HHpOPMAIMEeH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HaKOMCTBO cO cdepamu mpodeccuoHaTbHOM NeATEIbHOCTH, CBA3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha OCTHKCHHSIX
duznuecKkon HayKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HENEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamMmMe 1o (GU3HKE MEepPEUeHb JTa00pPaTOPHBIX padoT H
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00OpaTOpHBIX PabOT M OMNBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4Jaroluxcs, COUCKa 3KCIEPUMEHTANBHBIX 3aJaHU, MpeJJIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'O 3K3aMeHa 1o (Pu3uke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIET0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoasl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPUPOLY.
EcTtecTBeHHO-HAY4YHBI METOJ MMO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJBU)KEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onrcanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
O®uznyeckue MNpUOOPHI W TpoOLEAypa TMPSAMBIX HW3MEPEHHM aHAJIOTOBBIM |
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI eTICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temmeparypbl NPU IOMOIIUA KUIAKOCTHOTO TEPMOMETpPA U JIATUYMKA
TEMIIEPATYPBI.

IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAJIBHOCTH IOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OTbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKMBAaHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM W TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBONMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddyszum.



HaGmtonenue siBneHuil, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophuie padomot u onvimot.

OueHka quaMeTpa aroMa METOJIOM PSI0B (C UcTosib30BaHueM (GoTorpaduii).
OnbIThI 10 HAOTIOICHUIO TEIJIOBOT'O PACIIUPEHUSI Ta30B.
OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. /IBu:kenue u B3anMoeiicTBUe TeJl.

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

SBnieHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl KakK NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.

Cuna Kak XapakTepuCTHKa B3auMojeicTBus Tei. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUs U TPEHHE MOKOos. TpeHue B MPUPOJIE U TEXHHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOro JBUKEHUS Tea.

N3mepenue cKopocTu MPSMOIMHEWHOTO IBUKEHUS.
HaGmronenuie siBieHUs: HHEPIIUH.

Hab6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHUE Macc MO0 B3aUMOJIEUCTBUIO TEIL.

Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B XKUIKOCTU, MOJEITU
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpycKa WM MIapUKa M0 HAKIOHHOMN
IJTIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (IepopMaliuu) Mpy>KUHBI
OT MPUWIOKEHHOM CHJIBL.

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

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBIICHUSI U yBEIUYEeHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJiEHUSI raza OT 00bEma, Temmeparypsl. llepemaua naBneHus



TBEPABIMU TEJIAMH, JXKUAKOCTIMU M ra3zamu. 3akoH Ilackamns. IlneBmatnueckue
MaIllUHbl. 3aBUCUMOCTb JABIEHUS >XUJIKOCTH OT TiayOuHbl. ['mapocraTuueckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinuecKkue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naieHue. lIpuuuHbl CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUS.

JlelicTBUE )XMAKOCTH U Tra3a Ha NOIPYKEHHOE B HUX Tejo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U FA30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBust aTMOC(PEPHOTO JTaBICHUS.

3aBUCHMOCTh BBITAJKUBAIOIICH CHIIBI OT OOBbEéMa MOTrpyKEHHOW YacThU Tejla U
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIICH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.

VYcnoBue I11aBaHUs TeJl: IUIABAHWE WM IOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanune 3aBUCUMOCTH Beca Tejla B BOJE€ OT OOBbEMA MOTPYXEHHOW B
KUJIKOCTb YaCTH TeJa.

OrnpenenieHue BBHITAJIKMBAIONICH CHUJIbI, JCUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
XKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIBI, JCWCTBYIOIIEHM HA TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, JEUCTBYIONIECH
Ha TEJIO B XUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIAKOCTh YAaCTH Tela M OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
IrPy30I10JbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. llpuMeHeHMEe TpaBWIa paBHOBECHs] pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass dHeprus. Kunermyeckas W NOTEHUMAIbHAs OJHEPIUS.
IIpeBpamienne 0OTHOTO BHJIa MEXaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAaHECHMS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamopnuie padbomot u onvimot.
Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAILHOM ITOBEPXHOCTH.
HccnenoBanne ycinoBUi paBHOBECHS phlUara.
N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.
N3yueHne 3aKOHA COXpaHEHUs MEXaHUYECKOW SHEPIUU.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

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

Mopgenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTCH U
TBEPABIX TEI HAa OCHOBE IIOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
gactull. BHyTpennsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIWS, U3JTYUEHHUE.

KomnyecTtBO Temorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBineHwe wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIIECCTB. YAEIbHAs TEIJIOTa TJIaBJICHMUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIUIOBBIX MPOIIECcCaXx.

Jemoncmpayuu.

HaGntonenne OpoyHOBCKOTO JIBUKEHUS.
Habnronenue nuddyzum.
Habnronenue siBeHui cMauyuBaHUs U KaIMJUISIPHBIX SIBICHUIA.



HaGmronenue TermioBoro paciuupeHust Tell.
W3meHenne [naBiieHHs Tra3a IpU HU3MEHEHHMH 00bEMa W
OXJIAXKJCHUHU.
[IpaBuiia n3mepeHns TeMnepaTypsl.
Buaer reronepenaym.
OxnaxxaeHue Npyu COBEPILICHUH PAOOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CHUJIAMU.
CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOnronenue KuneHus.
HaGmonenue nocTostHCTBA TEMIIEPATyphl MPH TUIABICHUH.
Mopenu TernoBbIX JBUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

Harp€BaHuu WJIH

OTBITHI TTO O6HaPY)KCHI/IIO I[CﬁCTBHH CUJI MOJICKYJIIPHOTI'O IPUTAKCHUA.
OTBITHI 1O BbIpAaIIUBAHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.
OmBITH 110 Ha6JIIOlIeHI/IIO TCIIOBOT'O pACIIMUPCHUS T'a30B, )KH}IKOCTCﬁ )41 TBépJIBIX

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

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHUS BO3JlyXa OT ero o0béma u

HarpCBaHu:A WUIN OXJIAXKICHUA.

HpOBepKa TUIOTE3bl JIMHEWMHOM 3aBHMCHMMOCTH JIINHBI CTOJI0MKA KHUIKOCTH B

TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

Ha6JIIOI[€HI/I€ N3MCHCHUA BHYTpeHHeﬁ OQHCPIruu TCjia B PC3YyJIbTATC TCILIOIICP CaaYU

141 pa6OTI>I BHCIITHHUX CHIJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHMHM XOJOJHOW M Tropsdeit

BOJIBI.

OnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIUIOOOMEHE C

HarpeTbiM METAUIMYECKUM LIUIUHIPOM.
Ornpenenenue yneabHOU TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue nponecca UCIapeHusl.
Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
Ornpenenenue yneabHONW TEIUIOTHI MIABICHUS JIbJA.
Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauusi Tena. J[Ba poma 3NEKTpUUYECKUX 3apsiioB
3apsbKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH — CHJIBI

. B3aumonerictBue
B3aNMOJEICTBUSA

3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPs0B U PACCTOSHUS MEXLY TeIaMu).
Onektpuueckoe mnozie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMBIKaHHUE.

IlocTosnHble  MarauThl.  B3amMopgencTBHE  NOCTOSHHBIX  MarHuTOB.
MarnauTHoe 110Jie. MarauTHoe mosie 3eMJIM M €ro 3HaueHHe JUIS )KU3HU Ha 3eMile.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.

DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.
Jemoncmpayuu.

DJeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apsSKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKkTpocTaThuyecKasl MHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsido0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.
HcTouHrKY TOCTOSSHHOTO TOKA.

JIeHlcTBUA 3JIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

["a30BbIi1 pa3psn.

N3Mmepenue cuitbl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTt n MarasuH conpoOTHBIEHHM.

B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS MTOI0COB MarHuTa.



MoenupoBaHuEe MarHUTHBIX MOJEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie ToKa. DIEKTPOMArHuUT.
JlercTBME MAarHUTHOTO T10JIs HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON MHYKIUU.
Omnbrtel @apajes.
3aBUCUMOCTh  HANpaBJICHUS  HUHAYKIUOHHOTO TOKa OT  YCIOBUH  €T0
BO3HUKHOBEHMUSI.
DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.
OMbITHI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TPU COMPUKOCHOBEHHUH.
UccnenoBanue AEHCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MMOCTOSHHOTO TOKa.
N3mepenue u peryimpoBaHUe CUIIbI TOKA.
N3Mmepenne u peryimpoBaHue HANPSKEHUS.
UccnenoBanne 3aBUCMMOCTH CHWJIbI TOKa, HWIYIIEr0 4Yepe3 pe3ucTtop, OT
CONPOTHUBIICHUS] PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb JJIEKTPHUYECKOIO COMNPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AAU MONEPEYHOr0 CEUEHUS U MaTepHaa.
[IpoBepka mpaBuia CI0KEHUS HANPSHKEHUN MPU MOCIEA0BATEIbHOM COECIMHEHUU
IBYX pPE3UCTOPOB.
[IpoBepka npaBuia AJisg CHIIbI TOKa MPU MapajuieIbHOM COETMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpe3 JAMIOYKYy, OT
HaNpsKEHUS Ha HEW.
Onpenenenue KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJAEHUCTBYS TOCTOSIHHBIX MATHUTOB.
N3ydeHre MarHUTHOTO TMOJSI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHNN.
HccnenoBanne AeUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.
OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aMMOJICHCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KAaTyIIKE.
N3ydenune 1eicTBrsi MAarHUTHOTO MOJI HA MTPOBOJHUK C TOKOM.
KoHncTpynpoBanue u n3ydeHue paboThl JIEKTPOABUTATEIIS.
N3mepenne KII/] anekTpoaBuraTeabHON YyCTaHOBKH.
OnbITHI O UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHON MHAYKIWU: UCCIEI0BAHUE
VW3MEHEHUW 3HAYCHUS U HAIIPABICHUS UHAYKIIMOHHOIO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABrkeHHe. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe nmpsmoiinHeHOe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHoe JBukeHue. CB0oOOIHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3axkoH HeroTrona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: Chiia TPEHUS CKOJIbKEHUS, CUja
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nageHud. J[Bmxkenue mianer BoKpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpys3ku.

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

Nmnynec Tena. 3meHeHue uMmiryabca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO Ha
MMOBEPXHOCTHIO 3eMJH. [loTeHIIMaIbHAs SHEPTUA CKATOW NPYKUHBL. KuHeTHueckast
sHeprus. Teopema 0 KHHETHYECKON PHEPruu. 3aKOH COXPAHEHUS MEXaHWYECKOMU
SHEPTHH.

Jemoncmpayuu.

HaGmronenrne MexaHU4YeCKOTo IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJT OTCUYETA.
CpaBHeHUE MyTel U TPACKTOPUIN JBUKEHUSI OJJHOTO U TOTO )K€ TeJla OTHOCUTEIBLHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.

HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOIO IBUKECHUS.

HaGmronenne nBrkKeHHsI Tela MO0 OKPY>KHOCTH.

HaGmronenne MexXaHWYECKUX SBICHUH, MPOUCXOASIINX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCHUTEIBHO
kaOuHeTa (HU3UKH.

3aBUCUMOCTb YCKOPEHHS TEIA OT MACCHI TeJla U JEUCTBYIOIIECH HA HETO CUJIBI.
HaGntonenue paBeHCTBa CUIT IIPU B3aUMOJICUCTBUU TE.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.



Ilepenaya ummynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeobOpazoBaHus HEPTUU NMPU B3aUMOJICUCTBUU TEN.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTrUuu MpU CBOOOTHOM IaJICHHUH.

CoxpaHeHuE MEXAHUYECKON OJHEPruuM IMpU JBWKEHUM Tejla MNOJ JIEMCTBHEM
MIPY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

KoncTpyupoBanue TpakTa /g pa3roHa v JaJIbHEHIIEr0 paBHOMEPHOTO JABUKECHUS
IapuKa Uiu TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTU CKOJBXKEHUSI OpyCKa WIHM JBUKEHUS MIapUKa 10
HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM JIBUKEHUHU MO HAKJIOHHOM
MJIOCKOCTH.

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

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

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
JABIICHUS.

Onpenenenue ko PUIIMEHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CHIBI TPEHUS TMPU PABHOMEPHOM [BIDKEHUU Tella IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C MCIOJIb30BAHUEM
HETMOJBUKHOTO U MOJIBH>)KHOTO OJIOKOB.

N3ydeHune 3ak0Ha COXpAHEHHUS YHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIA: TIEpUOI,
4acToTa, aMIUIATYy1a. MaremaTnueckuil U NMpyKUHHBI MasTHUKU. [IpeBpaiieHue
SHEPIUM NPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromme — koneOanus.  BelHyknennele — KoneOanwms.  Pe3zoHanc.
Mexannueckue BoaHbl. (CBOHCTBA MeXaHMYeCKMX BOJH. [IpomonsHbie U
MIONIEpEYHbIE BOJHBI. JlmMHa BOJHBI H CKOPOCTh €€ pacupOCTPAHEHUS.
MexaHnnyecKkue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

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



Jemoncmpayuu.

Ha6monenne konebaHuil T Moj A€MCTBUEM CHIIBI TSHDKECTH U CUJIBI YIPYTOCTH.
Hab6monenue konebaHuii rpy3a Ha HUTU U Ha TPYKUHE.

HaGntoneHne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOJACIIH).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

Jlabopamophuie padbomot u onvimot.

Omnpenenenue 4acTOThI U MepUojia KojJeOaHU MaTeEMaTUYECKOr0 MasTHHUKA.
OmnpeneneHue 4acToThl U Nepruoja KojaeoaHu Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTU TIEPHOJIa KOJICOaHUH MOBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH TepUOJa KOJIEOAHUN NPYKUHHOTO MAasITHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIeproaa KojeObaHul rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITEI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh TEepHUoAa KoJeOaHUW MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOIHOTO MaICHHUS.

Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »IEeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.

DOnekTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOVICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

N3yueHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pactpocTpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpakKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcnonb3oBaHWE TMOJHOIO BHYTPEHHETO OTPaXEHUsS B
ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xona nayueir B auHze. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONA M Telieckoma. [7a3 Kak ONThYeckass cuctema. bInm30opykocTh U
JNaTbHO30PKOCTb.

Paznoxkenne Oenoro cBera B crnekTp. Omnwitel HbloToHa. CroxxeHue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cpera.

[Tonyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrudeckuii CBETOBO/.

Xop nydelt B coOuparolieit JInH3e.

XO0J Iy4er B pacCeUBAIOLLIEH JIMH3E.

[TomyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun neicTBus goTtoarnmapara, MUKPOCKOIIA U TE€JIECKOIIA.
Mopenb riasa.

Pa3nosxenne 6e5oro cBeTa B CIIEKTP.

[Tomyuenue 6e0ro cBeTa MPH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomwt u onvimot.

HccnenoBanne 3aBUCUMOCTH yTrila OTPAKEHUSI CBETOBOIO JIy4a OT YIJIa MaJeHUsI.
N3yyenue xapakTepucTUK U300pakeHHs MpeIMeTa B IMJIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCMMOCTH yIila MPEJIOMIIEHUS] CBETOBOTO Jiyda OT YIJia MaJeHHUS
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tomyuenne n300pakeHUH C TTOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPATOIIEH JTNH3HI.
OnBbITHI IO Pa3NIOKEHHUIO OEJIOTO CBETa B CIEKTP.

OneITH IO BOCIPUATHIO I[BETA MPEAMETOB MPHU MX HAOIIOACHUHU Yepe3 IIBETOBBIC
(bUIBTPHI.

Pa3nen 12. KBanToBbIe sIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPBHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
anapa. Hykmonnas wmoaens aromHoro sapa. HMszoromsl. PapnoakTuBHBIE
npespaiienusd. llepuon monypacnana aTOMHBIX sIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX siiep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CosiHIa U 3BE3].

SAnepHas sHepreTuka. J(eMCTBHS pPagMOAKTUBHBIX W3JIYYCHUN HaA JKUBbBIC
OpraHu3MBl.



Jemoncmpayuu.
CnexTpsl U31y4EeHHS U NOTJIOIICHUS.
CnexTpsl pa3nuYHbIX Ta30B.
CnekTtp Bogopoaa.
Ha6monenue TpekoB B kamepe Buibcona.
Pabota cuéTurka HOHU3UPYIOMHUX U3TYUESHHH.
Perucrpanus uznydeHuss IpUpPOIHBIX MUHEPATIOB U MMPOJYKTOB.

Jlabopamophuie padbomot u onvimot.

HaGmoeHue CIuiomHbIX U TMHEWYAThIX CIEKTPOB U3TyUEHUS.

HccnenoBanue TpeKOB: U3MEPEHUE HPHEPTrUM YACTHUIBI O TOPMO3HOMY NyTH (IO
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIINI MOAYIb IPEIHA3HAUEH JIJIsi CUCTEMAaTHU3alH
U 0000IIeHHs]  NPEIMETHOTO  COJACpX aHUS W ONbITa  JIEITEIBbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKxkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 1o (Qu3MKe [ 00y4arouumxcs,
BBIOPABIIUX 3TOT yUEOHBIN MPEAMET.

IIpy M3y4eHUH NAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBaeTCs JTOCTHKEHUE NMPEIMETHBIX U
METANpeAMETHbIX  IUIAHUPYEMBIX  PE3yJbTaToB  OOydeHus, QopMUpyeTcs
€CTECTBEHHOHAYYHAsATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHMS
SBJICHUI MpPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
SBJICHHs, IPUMEHAS IIOJIyYCHHBIE 3HAHWSA, peIIaTh 3a7a4yd, B TOM 4HCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO ACATEIBHOCTHBIM XapakTep JAaHHOIO pasjesa pealn3yeTcs
3a Ccu€T TOro, 4YTo OOydYalolluecs BBbIIOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
IpeJiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUM PACIIO3HABATh U HAYYHO OOBICHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METO/IbI UCCIEAOBAHUS (PU3UUYECKUX SBICHUM, B TOM
YUCIIE I MPOBEPKU TUIIOTE3 U MOJIYYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUI COBpEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbTaTe uydyenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUpPOBaHbBI CIEIYIOMINE JUYHOCTHBIE PE3yJIbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
— TPOSIBJICHUE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOM
(du3nuecKon HayKu;
— LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIECTBEHHO3HAUMMBIXU
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JOCTIKCHHUI
buzuky;
— OCO3HaHME BAXXHOCTH MOPATbHO--3TUYECKUX TMPUHIUIIOB B JESITEIbHOCTH
YYEHOTO;
3) 3cTeTHYECKOro BOCIIMTAHMSI:
— BOCIIPUSITUE OSCTETUYECKUX KAuecTB (PU3NYECKONW HayKh: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAaHME IIEHHOCTH (U3UUECKON HAYKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
— pa3BUTHE HAay4yHOW JIO0O3HATENBHOCTH, HMHTEpPEcCa K HCCIeI0BATEIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0JIATOMOTYYHS:
— OCO3HAaHHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BAXKHOCTH TMpaBmi O€30MacHOTO TIOBEICHHUS Ha
TPAHCTIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM OOOPYJOBaHHUEM B
JOMalIHUX YCIOBUAX;
— c(OpMUPOBAHHOCTH HaBBIKA Pe(IICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTUOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;
6) TPy10BOT0 BOCIIUTAHMS S
— AaKTHUBHOE Y4YacTHE€ B pEIICHUU NPaKTHUYECKUX 3ajay (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHUCIe U (DU3NYECKUX 3HAHUK;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPO(PecCrid, CBA3aHHBIX C (PU3HKOI;



7) 3K0JOrn4eCKOro BOCIIMTAHMS:

— OpUEHTallMs Ha MPUMEHEHUE PU3NYECKUX 3HAHUHN ISl PEIIeHUs 3aa4 B 00JaCTH
OKpY’)Karolen cpenpl, IJIAHUPOBAHUSI TOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJEACTBUM JJIsl OKPYKAIOUIEH Cpeibl;

— OCO3HaHHE TJIO0AJTBHOTO XapakTepa HKOJOTUUECKUX MpoOJieM U MyTew ux
pelieHus;

8) ajmanTanMu K M3MEHSIOIMMCH YCJOBHUSIM CONHUAJIBLHOW W NPHUPOIAHOM
cpeabl:

— MOTPEOHOCTHh BO B3aMMOJICHCTBUU TP BBHIMIOJHEHUH MCCJICIOBAHUN U MPOEKTOB
(br3UYeCKON HANPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTUX;

— TIOBBIIGHHE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
eI TEIbHOCTD;,

— noTpeOHOCTh B (DOPMUPOBAHMWU HOBBIX 3HAHHWM, B TOM 4Hclie (POpMyIUpPOBAThH
U7IeH, TIOHSATHUS, TUTIOTE3bI O PU3UIECKUX 0OBEKTAX U SBIICHUSIX;

— oco3HaHue AehUIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JacTu
buzuky;

— IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DM3NUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJU3UPOBATh M BBIABISATH B3aMMOCBS3U IMPHUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3UUECKUX 3HAHU;

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

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (HU3UKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3oBanus y oOydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKU OOBEKTOB (SIBJICHUN);
yCTaHaBIIMBaTh CYIIECTBEHHBIH TMpH3HAK KiIacCU(pUKAIMKA, OCHOBAHMS IS
00001IIeHNS 1 CPABHCHUS,
BBISBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B paccMaTpHBacMBIX (akTax,
JAHHBIX U HAOJIOJEHUAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBJICHUSM;



BBISIBIISITH PUIMHHO--CJICICTBCHHBIC CBSI3U MPU M3YYCHUU (HU3UUCCKUX SIBICHUN U
MIPOIIECCOB, JIEJIaTh BBIBOJBI C HCITOJIH30BAaHWEM JACAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHUH, BEIIBUTATH TUITOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOSITETILHO BBIOMpAaTh CIOCOO perieHus ydeOHOW (u3MUecKod 3amadu
(cpaBHEHHE HECKOJBKMX BapUAHTOB PEIICHUsS, BHIOOP HambOosee MOIXOASIICTO C
y4ETOM CaMOCTOSTEIHHO BBIJICICHHBIX KPUTEPHECR).

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHSA
HCITOJI30BaTh BOTIPOCKHI KaK UCCIIEA0BATEIbCKII HHCTPYMEHT TTO3HAHUS;
NPOBOAUTE IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOXHBIH
(U3HYECKHI SKCTICPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UIECCKOTO SIBICHHUS;
OIICHMBATh HA MPUMEHHUMOCTh W JIOCTOBEPHOCTH WH(OPMAIUIO, TIOJYYCHHYIO B
XOJI€ UCCIICIOBAHUS UJIU SKCIIEPUMEHTA;
CaMOCTOSTEILHO  (OPMYJIMPOBATH OOOOIICHUS U BBIBOJBI IO PE3yJIbTaTam
POBEIEHHOTO HAOJIIOICHHUSI, OTBITA, UCCIICI0OBAHHSI,;
IPOTHO3UPOBATh BO3MOKHOE JIaJIbHEWINIeEe pa3BUTHE (DU3UYCCKUX TIPOIECCOB, a
TaK)Ke BBIJABUTATH TPEINOJIOKEHUS 00 HMX Pa3BUTHH B HOBBIX YCJIOBHUAX W
KOHTCKCTaX.

PabGora ¢ undgopmanmeii:
NPUMEHSTh pPa3jIudyHble METOAbl, MHCTPYMEHTHI 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;
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMAIBbHYIO (OopMy MpeAcTaBlieHus UHDOpMaAIuu u
WLUTIOCTPUPOBATH PEIIaeMble 3a]]a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:
B XOJIe OOCYXKIeHUsl yueOHOTO MaTepuaia, pe3yibTaToB JabopaTOpPHBIX padoT H
MIPOEKTOB 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl U BBICKA3bIBAThH
UJICH, HAIlCJICHHBIE Ha DEIICHHUE 3a/auyd M TOJJep)KaHue OJaroxkenaTeIbHOCTH
OOIICHHS;
COTIOCTAaBJISITh CBOM CYXKJIEHUSA C CYXICHHSIMH JPYTHX YYaCTHUKOB JHANIOra,
O0OHapy’KMUBATh PA3INYUE U CXOJCTBO MMO3UIIHIA;
BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOMUYHO TIPEACTABIATH PE3YIAbTATHl BBINOJHEHHOTO (DU3UYECKOTO OIbITa
(aKCIIepuMEeHTa, UCCIIEA0BaHUs, IPOEKTA);
MOHUMAaTh M WCIOJIB30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUAYaITbHOMN
paboTHI MPU PEIIEHUU KOHKPETHOH (hU3UUYECKON MpOoOIeMBbl;



NPUHUMATh LIEJIU COBMECTHOU AEITEIbHOCTH, OPraHU30BBIBATH IEUCTBUA IO €€
JOCTH)KEHUIO:  pacrlpeiessiTh poyik, OOCYXKJaTh TNPOLECChl U PEe3ybTaThbl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh pa0OThI, JOCTUTasi KaU€CTBEHHOTO Pe3yJbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUA C APYTUMH WICHAMU KOMAH/IbI,
OIICHUMBAaTh KaueCTBO CBOEro BKJaJa B OONUH MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYIHPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBUS.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC NCHCTBHU A

Camoopranusanus:
BBISIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOIUX IS
petieHus GU3NIEeCKUX 3HAHUM;
OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXOAaX MPUHATHS PEIICHUN (MHAUBUIYaTbHOE,
MPUHSTHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUMN TPYIIION);
CaMOCTOSITEJILHO COCTAaBJIAThH aJTOPUTM peIICHHs (PU3MUeCKO 3ajauu WIM TulaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Npe/1jIaraeéMble BApUAHThI PEIICHUH;
JIeaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:
JaBaTh aJI€KBATHYIO OIIEHKY CUTYAIlMH U MpeJyiarath iaH e€ u3MEeHEHUs;
OOBSCHATh MPHUYUHBI JTOCTHKEHHS (HEJOCTHKEHHUS) PE3yJIbTAaTOB NESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBITIOJHECHUS
(¢u3MUecKoro HMCCIAEAOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIINUXCS CUTYyAIMi, YCTAHOBICHHBIX OMIMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTAaTa IIEJIN U YCIOBUSIM;
CTaBUTh ce0si Ha MECTO JIPyroro 4YeioBeKa B XOJE CIOpa WM TUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;
MpU3HABaTh CBOE MPAaBO Ha OMIMOKY TpHU pelieHuu (U3UYECKUX 3a7a4 WIA B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoH1y o0yueHust B 7 KJj1acce IpeaMETHBIC Pe3yIbTaThl HA 0@30BOM YPOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMCHUI:
HCIIOIb30BaTh TOHATHS: (PU3MYECKHEe W XUMUYSCKHE SIBJICHUSA, HAOIIOJCHUE,
OKCTIICPUMEHT, MOJCNb, THIIOTE3a, CAUHHUIBI (PU3HYCCKUX BEIUYUH, aTOM,
MOJIeKyJIa, arperaTHble COCTOSIHMUS BeIecTBa (TBEpIOE, KUIKOE, Tra3000pa3Hoe),
MEXaHHUYeCKOoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHCHHOER),



TpaeKTOpHs, paBHOJCUCTByIOIIAsA cuia, aedopmanus (ymnpyras, MmiacTuueckas),
HEBECOMOCTb, COOOILAIOIINECS COCY/IbI;

paznuuath siBieHus (Aud@ys3usa, TEIIOBOE JABMKEHHE 4YacTUIl BEIIECTBa,
pPaBHOMEpPHOE JBWKEHUE, HEPABHOMEPHOE JIBIXKCHHUE, MHEPIIUS, B3aUMOJICHCTBUE
T€JI, PABHOBECHE TBEPABIX TEJ C 3aKPEIUVIEHHOM OCBKO BpalleHUsA, Iepenada
JaBJICHUs] TBEPABIMU TeJIaMH, >KUJKOCTSIMU U Tazamu, aTMocdepHOe JaBJCHUE,
IJIaBaHWE TeJ, NPEBpallleHUsT MEXaHWYeCKOW DJHEPruM) MO OIMNUCAHUI0 HX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOMIMX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE H3YYCHHBIX (PU3HUECKUX SIBJICHHH B OKpPYXKArOIIEM
MHUpE, B TOM 4YHuCje (U3UUECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOU MPUPOJIE, TEUCTBUE CUIIbI TPCHHUS B
OpUPOJIe M TEXHUKE, BIUSHUE aTMOC(PEpPHOrO [aBJICHHUS Ha JKUBOW OpraHU3M,
IIaBaHue PhIO, phlUard B TEJ€ YEJIOBEKA, IIPU 3TOM MEPEBOIUTH MPAKTHYECKYIO
3a/1a4y B y4€OHYIO, BBIJICTISATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (HUZUICCKUX
SIBJICHUM;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3MYECKUE SBICHUS, HCIOIB3YS
dbuzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMsl, IyTh,
CKOPOCTb, CPEIHSsI CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJa, CUjla
TpeHUs, AaBieHuEe (TBEPIOro Tena, MXUIAKOCTH, ras3a), BBITAJKHUBAIOIIAS CHIIA,
MexaHuueckas paboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHUHUAJIbHAS DHEPTHS), IPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIB3YEMBIX BEJIUYMH,
uX O0O0O3HAYCHUS W CAWHUIBI (PU3HYECKUX BEIMYMH, HAXOJUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOWMCTBA TeJ, (PU3MUYECKHUE SIBICHUS U TPOIECCHI, MUCIOJB3Ys
MpaBUjia CJIOXKEHUS CUi (BHOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXWMeaa, MPaBUJIO paBHOBECHS pblyara (0JI0Ka), «30J0TOE TPABHIION
MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHWYECKOW »HHEpPruM, IpU ITOM JaBaTh
CIIOBECHYI0O (OPMYITUPOBKY 3aKOHA M 3alMCHIBAaTh €Tr0 MaTEeMaTUYECKOe
BBIPAXKEHUE;

OOBSCHATH (PU3MUYECKHE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE M3 1—2 JTOTMYECKUX II1aroB
c omopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUHN, (PU3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayu B 1—2 AEHCTBUS, HCMONB3YSd 3aKOHBI U (OPMYIIbI,
CBA3bIBaOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4yu



3aMMChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NYECKUE BEIMYUHBI B (DOPMYIIBI U
MIPOBOJUTH PACUEThl, HAXOUTh CIIPABOYHbIE TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUYECKOI BEIUUNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTbh MPU MOMOIIU (PU3NYECKUX
METOJIOB, B OINMCAHMM HCCIIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBINH Pe3ysbTaT, HAXOAUTh
OLIMOKH B XOJI€ ONBITA, JIEaTh BHIBOJBI [10 €r0 Pe3yJibTaTaM;

MPOBOJUTH ONBITHl MO HAOMIOJAEHUIO (U3UYECKUX SBICHUH WU (PU3NYECKUX
CBOMCTB Ten: (opmMynupoBaTh MpOBEpPSEMbIE MPEANOJIOXKEHUs, CcoOupaTh
YCTAHOBKY U3 TNPEAJIOKEHHOT0 OOOpYyJOBaHUs, 3alUChIBaTh XOJ OMbITa MU
(bopMynHpoOBaTh BHIBOABL

BBITMOJHSATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHUIIbI
U TEMIlepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U IHUGPPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH
U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT JPYTroiu
C HCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTH TyTH PABHOMEPHO
JBUKYILErocs Tella OT BPEMEHHU JIB)KEHHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca TeJa, KauecTBa 00pabOTKM MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIaAN CONMPUKOCHOBEHHMS TEJ, CHIbl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTrPYKEHHOW YacTH Tela M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT IIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJ0, YCIOBUI MJIaBaHUs Tell, yCIIOBUN paBHOBECHS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHWU Y4YEOHOTO HCCIENOBaHUS, COOUpPATh YCTAHOBKY H
BBIMIONHATh ~ M3MEPEHHsI, Clenys MNPEeaJIOKEeHHOMY IUIaHy, (DUKCHpOBaTh
pEe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MYECKHMX BEJIUYMH B  BHUJE
NPEIJIOKEHHBIX Tabmuil u  TpadukoB, Jenarh BBIBOJIBI IO pE3ysbTaTam
HCCJIEI0BAHNS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIUYUH (TJIOTHOCTH BELIECTBA
KUJAKOCTH W TBEPIOTO TeNa, CHIA TPEHHsS CKOJIBKEHMS, JABICHHE BO31yXa,
BBITAIKMBAKOIIAs CHJIA, JEWCTBYIOIIAs HA MOTPYXEHHOE B IKUAKOCTH TEJO,
KOX(Q(GUIUEHT  MOJE3HOTO  JIEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEIys
NOPEJIOKEHHON  MHCTPYKIMU: TPU  BBHIMOJIHEHMM  HW3MEpPEHHH  cobupaTh
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOM BEIMYNHBI;
coOmM0aTh TpaBWia TEXHUKH OE€30MacHOCTH TpH pabore ¢ JabopaTOpHBIM
00opyT0BaHUEM;

YKa3blBaTh INPUHLUIBI JIEUCTBHUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIUHAMOMETpP, COOOINAIOIIMECS  COCYIbl, OapomeTp, pblyar,
MOJIBM>KHBIN M HENOJIBMXKHBIN OJIOK, HAKJIIOHHAS INTIOCKOCTH;



XapaKTepU30BaTh MNPUHLMINBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa HUX ONUCaHUA (B TOM 4YHCIIE: MOAIIUITHUKH, YCTPOHUCTBO
BOJONPOBOJIA, THIPABINYECKUI IPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKHUX SABJICHUNA U HEOOXOJUMBIE
(u3nueckue 3aKOHbl U 3aKOHOMEPHOCTH;
MPUBOJIUTHh TNPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEpPax) MNPaAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HH JJi1 OOecreyeHUs
0e30MacHOCTH MpHU OOpallleHuHd ¢ NpuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEN CPEAE;
OCYHIECTBIISITh OTOOP MCTOYHMKOB MH(poOpManuu B VHTepHETE B COOTBETCTBUM C
3aJIaHHBIM TIOUCKOBBIM 3alpOCOM, HAa OCHOBE HMMEKIIMXCS 3HAHUA U TYTEM
CpPaBHEHMS Pa3IUYHbIX MCTOUYHUKOB BBIIEIATH MHPOPMALIMIO, KOTOpas SBISIETCS
POTUBOPEUUBON MU MOKET OBITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh TPU BBINOJIHEHUM Y4YEOHBIX 3aJlaHU  HAay4YHO--TIOMYJISPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MHGOpMaIK GU3HUECKOTO CONEePKAHUS, B TOM UUCIIEe MyOTUIHO
Jenatb KpaTKHe COOOIIeHHs O pe3ysibTaraXx MPOEKTOB WKW  y4eOHBIX
UCCJIEOBAaHUN, MPU 3TOM TPAMOTHO HCIOIb30BaTh HW3YUYEHHBIH MOHATHIHBIN
anmapar Kypca (U3HKH, COPOBOXK/IATh BHICTYIIEHHE MTPE3EHTALIUCH;
Opv  BBIMOJTHEHUM YYE€OHBIX TMPOEKTOB W  HCCIEAOBAHUN  pacmpenessiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/ladyaMu, CICAUTH 3a
BBIIIOJIHEHHEM IIJ1aHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIAJ B
NEATENIbHOCTh TPYIIIbI, BBICTPAMBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICHCTBHUE,
YYHUTHIBas MHEHHE OKPY>KAIOIIUX.

K kxoHiy o6yuenus B 8 kiacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
WCITI0JIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(dHbIe
TEJa, HACBIIIEHHBI W HEHACBILIEHHBIM MHap, BIAXKHOCTH BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIHUs, TEIJIOBOW JIBUTATEIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil,
ANEKTPUYECKOE MOJIE, MPOBOJHUKH U JHUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUI
TOK, MarHUTHOE T10JIE;
pasnuyarh SBICHMS (TEIJIOBOE PACUIMPEHHE M C)KATUE, TeIUIoNepeiaya, TEMIoBOoe
paBHOBECHE, CMauyuMBaHWE, KalWUISPHbIE SIBICHMS, HCHApEHHE, KOHJIEHCALus,
IUIaBJIEHHE, KpHUCTaM3auus  (OTBEpAEBaHUE), KWIIEHHE, TeIulonepeaadya



(TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4EHHUE), ANEKTpU3ALUS TEN,
B3aUMOJICCTBUE 3aPSII0B, IEHUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aHMOJICICTBUE MArHUWTOB, JAEHCTBUE MAarHUTHOI'O MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WMHIYKIUS) TO OMUCAHMI0 MX XapaKTePHBIX CBONCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MYECKUX SIBICHUN B OKpYKaroleM
MHUpE, B TOM yucie (U3NYECKUE SIBJICHUS B IPUPO/IC: OBEPXHOCTHOE HATSXKEHHUE U
KalWJUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B Ipupoie, uznydyeHue ComHia,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, UHEsl, CHera,
AJIEKTPUYECKUE SIBJICHUS B aTMocdepe, JJICKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMIIH, Apeid MOIOCOB, POJIb MArHUTHOTO TIOJS ISl KU3HU Ha
3emie, MOJISIPHOE CHSIHUE, TpPU 3TOM MEPEBOAUTH MNPAKTUYECKYH 3ajady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUM;
OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3MYECKUE SBICHUS, HCIIOIB3YS
dbu3ndeckue BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJieJIbHAsl TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAsl TEIJIOTa IUIABICHMUS,
yleabHas TEIUloTa NapooOpa3oBaHMs, YJIENbHAas TEIJIOTa CrOpaHusl TOIUIUBA,
KOO PUIIMEHT TIOJIE3HOTO0  JICUCTBUS  TEIJIOBOM  MAaIllMHBI, OTHOCHUTEJIbHAS
BJQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIpsKEHNE, CONPOTUBIICHUE MPOBOJHUKA, YAECIBHOE CONPOTHBIIECHUE BELIECTBA,
paboTa M MOUIHOCTH JJEKTPUYECKOTO TOKa), MNpPH OMUCAHUU TMPABUIBHO
TPaKTOBaTh (U3MYECKUI CMBICI HCIOJNb3YEMbIX BEJIUYMH, OOO3HAYEHUS U
EAVHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOUIUE JTAHHYIO
bu3nUecKylo BEIMYUHY C JPYTUMU BEJIMYWHAMHU, CTPOUTH TPaQUKU H3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SIBICHUS U TPOIECCHI, UCIOJIb3Ys
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHHUS BEILIECTBA,
MPUHIKII CYNEPHO3UIUNA T0JIed (HAa Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiia, 3akoH OMa JJ1s yyacTka 1enu, 3akoH J»koyns—JIeHna, 3aKoH COXpaHEeHUs
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMKCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

OOBSACHATH (HYU3MYECKUE MPOIECCHl U CBOKMCTBA TEJN, B TOM YUCIE M B KOHTEKCTE
CUTYyalHi MIPAKTUKO-OPUEHTUPOBAHHOTO xXapakrepa: BBISIBJISTH
MPUYUHHO-CIIC/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX II1aroB
c omopoii Ha |-2 W3y4YEHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH, (DU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aJauud B 2—3 JEHCTBUS, UCIOJB3YSd 3aKOHBI U (OPMYIIbI,
CBS3bIBAOIINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3a/laud
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTATOK JAHHBIX I PELICHUS



3a/7laud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MIPOBOJIUTH PACU€Thl U CPABHUBATH MOJYUYCHHOE 3HAUCHUE (HPU3UUECKON BEITUUUHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH (PU3UIECKUX
METOJIOB, HCIOJIb3ysl ONHMCAaHWUE MCCJICAOBaHUSA, BBIACIATh MPOBEPIEMOE
MIPEIO0JIOKEHNE, OLICHUBATh MPABUILHOCTh TOPS/IKA MPOBEICHUS UCCIICIOBAHMUS,
JienaTh BIBOJIBI,

MPOBOJIUTH OMNBITHI O HAOMIOACHUI0 (DU3NYECKUX SBICHUN WU (U3UIECKUX
CBOMCTB Ten (KamwUJIspHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCTBIBAaHMS M HarpeBaHUs MpHU
U3JIY4YCHUU OT IIBeTa u3Jydarouieid (TOTJIONIAIOIIeH) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs. BOJbI OT TEMIIEPATYPhl JKUJIKOCTH U IUIOMIAAM €€ IMOBEPXHOCTH,
ANIEKTPU3AIUS TEI U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsJIOB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHWTOB, BU3YyaJIM3allisi MAarHUTHBIX TTOJICH MOCTOSSHHBIX MarHUTOB,
JEeWCTBHSI MAarHUTHOTO TOJIs HA TMPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHuTa,
CBOMCTBA 3JICKTPOJBUTATElNs IMOCTOSHHOTO TOKa): (hOPMYJIHMPOBATH MPOBEPSIEMBIC
IPEATNONIOKEHUSI, COOMpPaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 000pYI0BaHMUS,
OMHCHIBATH XOJI OTbITA U (HOPMYJIMPOBATH BHIBOJIBI,

BBITMIOJHATh TMPSIMbIE W3MEPEHUsT TEMIIepaTypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKa, HAIPSKEHUS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJlaHHOM a0COIOTHOM MOTPENIIHOCTH;

IPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MYECKON BEJIMYUHBI OT JPYTroi
C WCHOJB30BAaHMEM TMPAMBIX U3MEpPEHUW (3aBUCUMOCTH  COIMPOTHUBIICHUS
NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAM TIOTEPEYHOr0 CEUEHUS U YIEIHHOIO
COTIPOTHBIJICHHS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HampsDKeHWsT Ha TPOBOJAHHUKE, HCCIENOBAHUE TOCIEAOBATENLHOTO M|
MapajuieIbHOr0  COEJAMHEHUW TPOBOJHUKOB): IJIAHUPOBAaTh HCCIEJIOBAaHUE,
coOupaTh YCTaHOBKY W BBITIOJNHATH U3MEPEHUS, CIEIys MPEII0KEHHOMY IIJIaHy,
(buKcUpOBaTH Pe3yabTAThI MOJTYYCHHOW 3aBUCUMOCTH B BHJIe TAaOJIUIl U TpadUKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BAHUS;

MPOBOJUTh  KOCBEHHBIE  W3MEpEHUS  (U3MYECKHUX  BeMWYMH  (yIeibHAs
TEMJI0EMKOCTh BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTh
AIEKTPUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS, COOMPATh AKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIeysl NPEMJIOKEHHON MHCTPYKUMUH, W BBIYUCIATH 3HAUYCHUE
BEJINYUHBI;

coOMIOaTh TMpaBWIa TEXHUKW OE€30MacHOCTH MpH padore ¢ JabopaTOPHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIMBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOKHCTB ¢ OMOPOI Ha MX OMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK DIICKTPUUECKON
DHEPTUH, DJICKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTeIbHBIC AJICKTPOIPHUOOPHI
(TpUMepBI), IEKTPUUECKHUE MTPEAOXPAHUTEINHN, JICKTPOMATrHHT, JJICKTPOIBUTATEIb
MMOCTOSTHHOTO TOKa), WCIOJIb3yS 3HAHHS O CBOWCTBaX (M3MYECKUX SIBICHUU |
Heo0Xo1uMble (PU3NUECKUE 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCTHIE TEXHHYECKUE YCTPOMCTBA M M3MEPHUTEIBHBIE TTPHOOPHI 110
CXeMaM H CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIH TEpMOMETp, TEepMOC,
NICUXPOMETpP, THUTPOMETp, JIBUTaTelb BHYTPEHHErO0 CrOpaHHs, SJIECKTPOCKOTI,
peocTaT), COCTaBISATh CXEMbl JJICKTPUYECKHX IIEMEeH ¢ TOCJIEeA0BATCIIbHBIM U
napajuieIbHbIM COCJIUHEHUEM DJIEMEHTOB, pa3judas YCIOBHBbIE 0003HAYCHUS
AJIEMECHTOB JJICKTPUYCCKUX IICTICH;
NPHUBOJIUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O NPHUMEpPax) MPaKTHUESCKOTO
UCIIOJIb30BaHUS (DU3UYCCKUX 3HAHWHA B IMOBCEIHEBHOHN XU3HM JUIA OOECICUeHUs
0€30MacHOCTH TIPU OOpAIICeHUH ¢ NPHOOpaMH W TEXHHYECKHUMH YCTPOWCTBAMH,
COXpaHEHHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHUYECKOTO TOBEJCHUS B
OKpY>KaroIeH cpeje;
OCYIIECTBIISITh MOUCK MHpOpManuu (Quanyeckoro cojaepxanusi B HtepHete, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MYyTEM CPAaBHEHMS JTOMOJHUTEIBHBIX MCTOYHUKOB
BBIIETISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIIU MOXKET OBIThH
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUi  HAay4YHO--TIOMYJISPHYIO
TuTepaTypy (pumdeckoro comepkaHus, CIPABOYHBIE MATEPHAIbI, PECYpChl CETH
WNuTtepHer, Bmanerp npuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHUChMEHHBIE W KpPaTKHUE YCTHBIC COOOIICHUs, 0000Imast
HHOOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO CONEpKaHHS, B TOM
quclie MyOINYHO MPECTABISATh PE3YIbTaThl IPOSKTHON HIIM HCCIIEOBATEIBCKOM
JESTENbHOCTH, TPU ATOM TPAMOTHO WCIIOIB30BAaTh W3YyUYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIICHHE MTPE3EHTALIUCH;
MIPU BBITIOJHEHWN YYEOHBIX MPOEKTOB M HCCIEAOBAHMA (PU3MUECKUX TPOIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBHM C TIOCTABICHHBIMU
3a/layaMy, CJICIUTh 3a BBITIOJHEHWEM IUIaHA JCUCTBUN M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIBI, BRICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TMPOSBISS  TOTOBHOCTh  pa3pemiaTrh
KOH(MIUKTBHI.

K xonIy 00yuenus B 9 kjiacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAFOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUETA, MaTepualbHas TOYKA, TPAEKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOTo  JABWXKEHus, jAedopmauus  (ympyras,
IJIacTHYEeCKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
neperpys3Kku, UEHTP TAKECTH, a0CONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TENa, paBHOBECHE, MEXaHUYECKHE KoJIeOaHWsS W BOJHBI, 3BYK, HH(pa3ByK H
yIbTPa3BYyK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTalIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS U MOTJIOIIECHHUS, anbda-,
0eTa- 1 raMMa-u3Iy4eHusl, U30TOMbI, AepHAs IHEPreTHKA;

pasnuyarh ABJIeHUs (PAaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJIUHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHENHOE JBMKEHUE, CBOOOJHOE TMaJeHHe Tell,
pPaBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE Tell, PEaKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIie U BRIHYXACHHBIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBWXXEHHE, OTPAKEHHWE  3BYKa, MPSIMOJIMHEITHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHHe 0e0oro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
I[BETOB, JAHMCIEpCHUs CBETa, €CTECTBEHHasi pPaJAHMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3JIy4YEeHHsI) TI0 ONMMCAHMIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyKarolem
mupe (B TOM uucie (U3UYECKUE SIBICHUS B NPUPOJE: TNPUIUBBI U OTIUBBHI,
neuxeHue T1oiaHeT CONHEYHOM CHUCTEeMBbl, PEAaKTHMBHOE JIBDKEHHME O KMBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB >KHMBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEHUCTBUE BUAMMOTO, yIbTpadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJUOaKTUBHBIM (OH, KOCMUYECKHE Jy4d, PATUOAKTUBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPANOB, JCHCTBHE PAAMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/7ady B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN;

ONKCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHHS, HCIONb3YS
¢usnyeckne BeTUMUYMHBI (CpeIHss M MTHOBEHHas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEpEMEILIEHUE, IyTh, YIJI0Bas CKOPOCTH,
CWJIa TPEHMsI, CHJIa YIPYIOCTH, CHJIA TSYKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMS,
BEC Tela, UMITyJIbC Te€jJa, MUMITYJIbC CHJIbI, MEXaHWYEeCKas padoTa U MOILHOCTH,
NOTEHIMAJIbHAsT JHEpPrusl Teda, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIBHASL 3HEPIrusl CHKaTOM NPYKHUHBI, KUHETUYECKas SHEPIus, IOJIHas
MEXaHU4eCcKasi SHEPrus, MEepUoJl U YacToTa KoJieOaHUH, JJIMHA BOJHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IMPEJIOMJIEHHUS Cpeibl), MpU
ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEJIUYMH,
o0o3HaueHUsT U eAUHUIB (U3UYECKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI,



CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYMHY C IPYTMMU BEITUYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKUE SBJICHUS M MPOIECCHI, UCHOJb3YS
3aKOH COXPAaHEHMs] JHEPruu, 3aKOH BCEMHPHOTO TATOTEHMS, MPUHLIHI
CYNEepHo3uLMHA CHWJI, NPUHLMI OTHOCUTENbHOCTH ['anmuies, 3akoHbl HbioTOHA,
3aKOH COXpPAHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS! CBETA, 3aKOHBI
COXpAaHEHMS 3apsA0BOIO0 M MAcCCOBOTO YHUCEN MpPH SIEPHBIX PEAKIUSAX, IPU 3TOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEeMaTHYECKOe
BBIPAYKEHUE;

OOBSACHATHh (PU3UYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE
CUTyallud NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISBIATH MPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIAroB C OMOpOil
Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MYECKUX SABJICHUU, (PU3HUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiatb pacy€THbie 3ajaud (OMHparoIIMecss Ha CHUCTEMY W3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIIMYUHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJlayd 3alMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEAOCTAIOIINE
WIM U30BITOUHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJbI, HEOOXOAUMBIE IS
peuieHns, MPOBOJWTh pAacU€Thl M OLEHHBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NYECKOMN BEIHUNHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOAOB, HCIOJb3ysl OINKWCAHWE WCCIENOBAHUS, BBIACIATH IPOBEPSIEMOE
IPEANOIOKEHNE, OLIEHUBATh MPABUIBHOCTD MOpPsJIKA MPOBEICHUS UCCIEI0BAHNUS,
JIeNaTh BHIBOIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;
IPOBOJIUTH OMBITHI 10 HAOMIONCHHIO (U3UYECKUX SBICHUA WIM (PU3MUECKUX
CBOMCTB Tel (M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS! SHEPIUH,
3aBUCUMOCTh TEpHoJia KoJeOaHUW TPYKUHHOTO MASTHHKA OT Macchl Tpy3a H
KECTKOCTH TIPYXKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KoJeOaHUH,
IIPSIMOJINHEMHOE PaclpoCTPaHEHUE CBETA, pa3joKEeHUEe OEIoro CBeTa B CIEKTD,
U3y4YeHUE CBOWCTB M300pa)K€HMs B IUIOCKOM 3€pKajie M CBOICTB H300pa)KeHUs
npeaMera B cOOMparolled JIMH3e, HaONIoJEeHUE CIUIOIIHBIX W JIMHEWYaThIX
CHEKTPOB H3IyYEHHUs): CAaMOCTOSITEIbHO COOMpAaTh YCTAHOBKY U3 H30BITOYHOIO
Habopa 000pyI0BaHMsI, ONMUCHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, (HOPMYITUPOBATH
BBIBOJIbI;

IIPOBOJUTH NPU HEOOXOJUMOCTH CEPHUIO MPAMBIX U3MEPEHUH, ONPEAEIIsAsl CpeHES
3HaUCHNE W3MEpAEeMON BEeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMpPArOIICH JIMH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0opa);
IIPOBOJUTh  HUCCIEIOBAaHWE  3aBUCUMOCTEH  (U3MYECKHX  BEJIMYHUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU



PaBHOYCKOPEHHOM JIBMKEHUM 0€3 HaudaJbHOM CKOpOCTH, MEpuoja KoJeOaHui
MaTeMaTUYeCKOro MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KE€HUs CBETa
OT yrja NaJeHUs M yrja MpeloMJIEHUs OT Yyria NaJeHus): IUIAHUPOBATh
HCCJIEI0BAaHNUE, CaMOCTOSATEIBLHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJIY4YEHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI [0 Pe3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJUTh KOCBEHHBbIE HM3MEPEHMS] (PU3NYECKUX BEIMYMH (CPEIHSAsI CKOpPOCTh U
YCKOpEHHE Teja MpPU PABHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIQPUIMEHT  TPEeHHs  CKOJIBKECHHS,
MexaHuueckas paboTa W  MOLIHOCTb, YacToTa M TMepUuoja  KoJeOaHHi
MaTEMaTUYECKOr0 M MPY>KMHHOTO MAasiTHUKOB, OINTHUYECKas CHJia coOuparouiei
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHHs,  CcOOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS, CIEAys NPeI0KEHHOM
UHCTPYKIIMH, BBIYUCIISATH 3HAYEHUE BEIWYUMHBI M AHAIMU3UPOBATH TOTY4YEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUM;

coONoaTh TMpaBUjia TEXHUKM O€30MacHOCTH TMpH padbore ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUYECKUX MOJIENEH: MaTepralibHas
TOUYKa, a0COJIFOTHO TBEPIIOE TENO, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IIaHeTapHasi MOJEIb aTOMa, HYKJIOHHAsI MOJIETIb @aTOMHOTO S71pa;
XapaKTepu30BaTh NPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM HAa HMX ONUCAHUSA (B TOM YHUCIE: CIHAOMETP, NAaTYUKHU
NOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa, 3XOJIOT, OYKH, HEPHUCKOII,
doToamnmapar, ONTHUYECKHE CBETOBOABI, CIEKTPOCKOI, O3UMETP, Kamepa
Buibcona), wucmonp3ys 3HaHMS O CBOMCTBaX (U3MUECKUX SBICHUA U
HeoOXoauMble (PU3UYECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PUCYHKM HW3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX HPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB IpPHU
pEelICHNH Y4YEOHO--IIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbl ISl NOCTPOECHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoleH JINH3E;

OPUBOAUTH MpPHUMEPHl (HaXOAUTh HHGPOPMALMIO O MpUMEpax) MNPaAKTUYECKOTO
UCIIOJb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU IJIs1 0OecredeHus
Oe3omacHOCTH TpU OOpalleHuu C MpuOOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXPAHEHHUSI 3J0pPOBbS M COOJIIONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIIATh MOMCK HH(pOpManuu (Qu3ndeckoro coaepxkanusi B HMHTepHere,
CaMOCTOSITENTbHO (OPMYIUPYS TMOUCKOBBIM 3aMpoc, HaXOJUTh MYTH OMpPEIEICHUS
JOCTOBEPHOCTH TOJTYYEHHOM HH(POPMAallMM HA OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIONYJISPHYIO
JUTEepaTypy (PU3NYECKOro conepKaHHsi, CIPABOYHBIE MaTepHUalbl, PECYPChl CETU
WuTepHer, Bnanerb NpuéMaMH KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE€ IHCbMEHHBIE W YCTHBIE COOOLIEHUSI Ha OCHOBE
nH(pOpMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOrO COACpM aHUs, MyOIHMYHO
[IPEICTABIATh PE3YJbTAaThl IIPOCKTHOM WIIM HCCIIENOBATEIbCKON AEATEIBHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJI30BaTh U3YYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
paznena (U3MKA M COMPOBOXKIAThb BBICTYIJIEHUE MpE3eHTalUe ¢ ydEToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1.®@u3uka u e€ pojib B NO3HAHMHU OKPYKAKOIIEro Mupa
bubmmoreka [{OK
- 2 0 0
11 Du3nka - HayKka 0 pHpoJe https://m.edso0.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 PU3MICCKHC BETMIMHEI https://m.edsoo0.ru/7f416194
N bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszuaeny 6
Pasznen 2.1lepBoHayasibHble CBEICHUS 0 CTPOCHUM BellleCTBA
bu6moreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edso0.ru/7f416194
JIBrykeHre u B3aMMOACHCTBHE YaCTHII bubnuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro 1o paszueny 5
Pa3ngen 3./IBuskeHHe M B3auUMojielicTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanuteckoe npikeHne https://m.edso0.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 Muepuys, Macca, 110THOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Crna. Bunst cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



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

Pa3nesn 4./1aBiaenne TBEPABIX TeJl, AKUAKOCTEH M ra3oB

41 [asnenue. [lepenaya naBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMHU, JXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBaierie KuKoCTH ° 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocdepoe Jasnciie 6 1 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pasugeny 21
Paspgen 5.PaboTa 1 MOIIHOCTB. JHeprus
bu6moreka [IOK
51 PaboTa n mommocts 3 . https://m.edso0.ru/7f416194
bu6moreka [IOK
5 1
5.2 HpocThie mexanusMEL https://m.edsoo.ru/7f416194
bu6moreka [IOK
4 0
53 Mexanuueckas suepris https://m.edsoo0.ru/7f416194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 15



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

8 KUVIACC

Koau4iecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pasznea 1.TensioBble siBjieHUst
. bubmmoreka [IOK
7
11 CrpoeHue u CBOWCTBA BELIECTBA 0 0 httos://m. edsoo.ru/7f418 1ce
bu6mmoreka [IOK
21 1
12 Terobie nporecch! > https://m.edsoo.ru/7f4181ce
Hroro mo paszueny 28
Paznea 2.2y1eKTpUYeCKHEe 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U 7 0 1 bubnuotexa [JOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
. 20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m. edsoo.ru/7f4181ce
bu6moreka [IOK
. 6 1 15
2.3 MarnuThbIe ABCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 0 0
24 DICKTPOMATHHTHAA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTH%CKW o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pazgea 1.Mexanuyeckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bu6mmoreka [IOK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
20 1 3
1.2 Bsaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 SaKOHE! COXPaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2.Mexannyeckue K0J1e0aHUS U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexannyeckue KoyieGaHus https://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2.2 MexaHu4ecKre BOJHBI. 3BYK https://m. edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3znesn 3.9/1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnuorexa [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4.CBeToBbIe IBJICHUS
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacpPOCTPAHEHUS CBETa https://m. edsoo.ru/7f41adab
bu6mmoreka [JOK
6 0 3
4.2 JlmHsp! M ONTHYECKUE NPHOOPEI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
3 0 2
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP https://m.edsoo.ru/7f41a4a6



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

Hroro no pazneny

15

Paznea 5. KBanroBble IBJICHUA

5.1 HcnycKkaHue U MOTJIOIEHUE CBETA aTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO S1pa 6 1 Et?rfs?ﬁr?fggggr?/%f 13426
5.3 SnepHblie peakuu / 1 EtTgsH/P/I ;?:é(s%c];.l 8/5 f41a4a6
Hroro mo paszuaeny 17
Pa3nes 6.IloBTOpHUTEILHO-00001IAIOIINI MOIYIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 2 bu6moreka [IOK
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka
/i yp Beero KO;TpOJIbeIe HpﬁaKanecmle 06pa3oBaTEIbHbIC
TBI THI
pavo paoo pecypchl

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI
dusuyeckue IBICHUA
dusndecKkre BEJIMYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TEMITEPATYPHI IIPH TIOMOIIIHU KUIKOCTHOTO 1 1
TEPMOMETpPA U TATUUKA TeMIEpaTyphl"

5 Mertoibl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(hM3UYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIEICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenoanue "[IpoBepka runoTesbl:

6 JATBHOCTD MOJIETA [IAPUKA, MTYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

7 Crpoenue BemiectBa. OMbITHI, JOKa3bIBAIOIINUE 1 bubnunoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bubnuorexka IHOK

8 JIBryKeHre yacTull BEliecTBa 1 ] 1

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «OMbITHI 1O 1 1
HaOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSIHUS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI. Bubmiorexa 1IOK

11 O6o06menue no pazneny «lleppoHayanbHble 1 .

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
eXaHuveckoe ABIDKeHUe. PaBHOMeEpHOE U HOINOTEKA
12 M P p 1 bu6 OK



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

HEpPaBHOMEPHOE JBU)KEHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. Equnauiisr ckopocTu BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABUKEHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN Et?r?sj?/l;lr?feegsigr(l?/IISanOcl 0
16 IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [{OK
o0beMa Tela Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa5'1‘ paborta «OnpeneneHue
TJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o teme "I1MOTHOCTH bu6moreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTUKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmanyn)
MPYXUHBI OT MPUIIOKEHHON CHIIBI»
21 [[ABmenne Tarorenus. Cuna TSKECTH
| oy it e st e B LOK
R— https://m.edsoo.ru/ff0a1778
23 Cuta TSKeCTH Ha IPYTrUX IUIaHeTax. bubnuoreka [JOK
DU3NYECKUE XapAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. lunamometp Et?ri?ﬁr?\?:(i%gg}:mawcc
25 Bec tena. HeBecomocTh Et?[?s?ﬁr%?:(;;igg}if%l?m
26 CnoxcveHI/Ie ABYX CHJI, HAl[paBJIEHHEIX M0 BI/I6J'.II/IOTCI(3. [HOK
OJIHOY IIpsIMOM. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHozelicTByrOmIAs

CHUJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

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

29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKECHUS OT bubnuorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIIUXCS] TOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIONIEH CHJIIbI
Pemenue 3amgau mo remam: «Bec Tenay,

31 «I"'paduueckoe nzodpakenue cuny, «CHIIb, BH6J_IHOTeKa HOK
«PaBHOJICHCTBYIOas CHID https://m.edsoo.ru/ff0alde0
KonTtponbHas pabota no temam:

30 «MexaHnueckoe IBIKeHHe», «Macca,

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

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

34 JlaBiaenue raza. 3aBUCUMOCTbD JIaBJICHHS T'a3a bubnuorexa [JOK
0T 00bEMa, TeMIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bubnunoreka [JOK
JKUJIKOCTSIMH M razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )KUIKOCTH 1 ra3e, BBI3BAHHOE bubnmuorexka [JOK
NEUCTBUEM CHJIBI TSDKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «J/laBneHue B bubnuoreka [JOK
JKUJIKOCTH U Traze. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coobmarompuecs cocy eI https://m.edsoo.ru/ff0a2970

39 I'mnpaBnuueckuii mpecc BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMertpsl. [IopiIHEBOM )KUAKOCTHBIN HACOC

a1 Atmocdepa 3eMiH U IpUYHUHBL €€ bubnuoreka [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a1de0
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https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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bubmuoreka [JOK

42 Bec Bozmyxa. ATmMocepHOe TaBieHue https://m.edsoo.ru/ff0azbsa
43 Nzmepenune atmocdepHoro nasieHus. OmpIt bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpHOTO TaBICHUS OT bubnuorexa [JOK
BBICOTBI HAJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bbapomertp-anepoun. AtmochepHoe qaBieHne bubnuorexa [JOK
45
HAa pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmuorexa [JOK
B HUX TeJIO. ApXUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JlabopaTtopHnas pabora «OnpenenecHue
48 BBIT&.EKI/IBEIO epﬁ CHJTBI efllocia el Ha bubmorexa LOK
m » Al Yyiot https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY)KEHHOE B JKHIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIE OT 00BbEMaA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bu6mmoreka [JOK
50 Inasanue en https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JIOJKU U
ompeseneHue e€ rpy3onoabEMHoCTH"
Pemenue 3agau o temam: «IlnaBanue cynos.
52 Bosn onnalllaaHHe» «/laBnenue TBe I[BI})](HTCJ'I bubmiorexa [IOK
YXOILT ’ p ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U ra30B»
53 KonTtponsHas pabota no Teme «JlaBnenue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>4 Mexanuaeckas padota https://m.edsoo.ru/ff0a3f82
55 MoutHocTs. EQUHUIIEI MOIIIHOCTH bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

VYpoxk-uccnenopanue "Pacuér MoiHoCTH,

56 9 < 1
pa3BUBAEMO MPHU MO IBEME TIO0 JiecTHHUIIE"
57 [Ipocteie Mexanu3mbl. Poryar. PaBHOBecue
CHWJI Ha pblyare
Poruaru B Texuuke, ObITY U IPUPO/IE.
58 JlaGopatopHas a6’0Ta <<}£/ICCJ'I2721I())B3HI/IC 0.5 bubnmorexa LIOK
patoprasi p https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS phlUara
Pemienue 3amau 1o Teme «Y CJIOBUSA bubmmoreka [{OK
59 _
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aercTpust
60 MexaHm3Ma. Jlaboparopras padota 0.5
«M3mepenune KIIJI HaKIIOHHON MIIIOCKOCTH
61 Pemenne 3agau nmo Teme "Pabora, MOIITHOCTb, bu6mmoreka [IOK
KIId" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sneprusi. Kunernueckas u bubnuoreka [IOK
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH bubmiorexa HOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCEepUMEHTAILHOE OTIPEICIICHUE
64 W3MEHEHHUs KHUHETUYECKON U MOTEHIUAIbHON 1
SHEPIUM MPU CKATBIBAHUM TeJIa 110 HAKJIOHHOU
IJI0CKOCTH"
65 Kontponsnas pabora no teme «Paborta u
MOUIIHOCTb. JHEPTUs»
PesepBHrlit ypok. PaGoTta ¢ TekcTamu 1o Teme bubnuoreka [IOK
66 n n .
MexaHnuecKkoe IBUKEHUE https://m.edsoo.ru/ff0adee6
67 PezepBHblit ypok. PaboTta ¢ 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. DHeprus"
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8 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKka K i uudposbie
/i yp Beero O;TPOJIBHBIe pﬁaKanecmle 06pa3oBaTETbHbIC
padoTsI padoThbI pecypebi
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUU U UX OTIBITHBIC 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUST
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6moreka [IOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdasie Tena 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe pacmupeHue u cxaTue 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEI SHEpruun https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
1
10 Bret Tenonepeziatn https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruueckoe
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 1 BH6J_IH0TeKa HOK
N https://m.edsoo.ru/ff0a65c0
MaTepHaJIoB B IIEISIX dSHEpProcOepeskeHus
12 KoanuecTBo Temnotsl. Y acnbHAS 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

TCIINIOCEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHeH#He TEIIOBOTO OanaHca. TermioooMeH

bubmuoreka [JOK

1
3 U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabota "VccnenoBanue
14 ﬂBJIG}?I/ISI TIE)EHJIO(I))(SMGHa pu CMZGIIHI/IBaHI/II/I bubnmorexa LIOK
o . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U TOpsiuei BOIBI
PacueT xonmnuecTBa TEIIOTHL, HEOOXOIMMOTO
15 JUTsI HAarpEeBaHMS TeJla U BBIACISIEMOTO UM MPHU
OXJIAXKICHUH
JlabopaTtopHnast padota "OnpeneneHue bubmmoreka [{OK
16 o " .
YAEIbHOW TETUIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpICBaHUE
18 KPUCTALTMYECKUX Egn VnenpHas TemioTa bubmorexa LOK
P e https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
YAEIbHOW TEeTUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Terwiora
21 napooOpa30BaHMs U KOHJICHCAIIUH. bubnunoreka [JOK
3aBUCUMOCTb TeMIIEPaTypbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTOo JTaBJICHHS
Bnaxnocts Bo3ayxa. JlaboparopHas pabora
22 "OnpeneneHue (I)lﬁochemiloﬁ I];J'Ia)KIPiIOCTI/I Eubmiorexa TOK
pei N https://m.edsoo.ru/ff0a7628
BO3JlyXa
23 Pemenue 3a1au Ha onpe/eneHre BIaKHOCTH
BO3/yXa
[TpuHIMIBI paOOTHI TETJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J|BUrarenab BHyTPEHHETO

CrOpaHus



https://m.edsoo.ru/ff0a6976
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o5 KIIJI rerioBoro neuratens. TernoBsie bubmmoreka [JOK
JIBUTATEJIM U 3aLATA OKPYKAIOLIEH CPebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAIICHHS YPHEPTHU B
TEIJIOBBIX MPOIIeCcCcax
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

27 "TernoBeie siBJeHUs. MI3MeHEeHNE arperaTHbIxX bubnmorexa LIOK

P .
o " https://m.edsoo.ru/ff0a83f2
COCTOSIHMM BeIIeCcTBa
KonTtponbHas pabora no teme "TernnoBbie
28 siBiIeHUs. VI3MeHeHne arperaTHbIX COCTOSIHUM BH6J.IHOTeKa HOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onektpusanus Ten. /[Ba posa aIeKTpuIecKux
3apsJI0B

30 Ypok-uccnenoBanue "IieKTpu3aus Tei
WHAYKIIMEN U IPU COMPUKOCHOBEHUM"

31 B3anmoselicTBre 3apsKeHHBIX TEIl. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh

32 JJIEKT pnqecxoro noJist. 11 I/II)HHI/IH bubmrorexa IJOK

P P . https://m.edsoo.ru/ff0a8a0a
CYIEPIO3UINH IJIEKTPUUECKUX MOJIeH
33 Hocutenu snexTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHrue atoMa

34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bubnunoreka [JOK
COXpAHEHUS JECKTPUUECKOIO 3apsjia https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3aga4 Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUUECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0

36 cyliecTBoBaHMs. VICTOUHUKH 3IEKTPUIECKOTO BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS 2JIEKTPUYECKOTO TOKA Eubmiorexa LTOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTI'O 11OJIS Ha IMPOBOJHUKH U



https://m.edsoo.ru/ff0a7c7c
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JUBIIEKTPUKH"

39 DNEKTpUUECKUI TOK B METAIUIAX, JKUJIKOCTSIX bubmuoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlaboparopHas padora 0.5 bubnuorexa [JOK
"U3mepenue u peryaupoBaHue CUITbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarpsikeHue. BoirbTMmeTp.
42 Jla6o Ie)lTo Hast a6o£a "Usmepenue n b 0.5 bubnmorexa LIOK
PATOPHA p ,P ' https://m.edsoo.ru/ff0a9e14
pETYIIMPOBAHUE HAMIPSHKCHUS
CornpoTHBiIeHHE MPOBOAHUKA. Y IETbHOE bubmmoreka [{OK
43
COIPOTHUBJICHHE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH
44 AJIEKTPUYECKOTO COMPOTUBJICHUS MPOBOTHUKA 1 bubmuorexa [JOK
OT €ro JIJIMHBI, IJIOMIAIA MONEPEYHOTO https://m.edsoo.ru/ff0aa738
Cce4yeHMs U matepuaia’
3aBHUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [IOK
45 -
3akon OMa Jyisl ydacTKa Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "MccnenoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UIYILIETO Yepe3 1 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarensHOE U MapauIeIbLHOE
COEJIMHEHUS MPOBOJIHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia
48 CJIOKEHHUSI HAIPSDKEHUM Mpu 1 bubnnoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 IUTSL CUJIBI TOKA IIPH IapajuIeIbHOM 1 Bubmzorexa LOK
P p ,, https://m.edsoo.ru/ff0aadle
COCIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npuMeHeHne 3akoHa Oma bubnunoreka [JOK

U PA3JIMYHOTO COCAMHCHU S IIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon xoyns-Jlenna https://m.edsoo.ru/ff0ab124|
52 JlaGoparopnas pabota "OnpeneneHue paboThl 1 bubanoreka LIOK
¥ MOIITHOCTH AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE TSN | MOTPEONTEITN
53 aJIeKTpUYecKoi s3Hepruu B ObITy. KopoTkoe bubmorexa [TOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
54 "JnekTpuueckue 3apsapl. 3apsHKeHHBIC Tela U bubnuorexa [JOK
uXx B3auMojiercTBus. [locTosHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIYECKUHN TOK"
KonTponbnas paborta o teme
55 "DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tena U bubmuorexa [JOK
nX B3anMoAeHCTBHA. IlocTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"
56 ITocTosAHHBIC MarHUTHI, UX B3aUMOJCHCTBHE
57 Ypok-uccnenoBanue "N3yueHue noneit 1 bubnuoreka [IOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe 1nojie. MarauTHoe 1mose 3eMIIu | bubmuorexa [JOK
€ro 3Ha4ycHHUE JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
59 ANIEKTPUYECKOro Toka MarHutHoe mosie bubmiorexa LIOK
https://m.edsoo.ru/ff0acld2
KATYIIKH C TOKOM
[IpumeHeHue MeKTPOMArHuTOB B TEXHHKE.
60 Jlaboparopnas pabota "M3ydeHue aericTBUs 0.5 Eubmiorexa TOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl HA MPOBOTHUK C TOKOM
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue IEKTPOIBUTATENCH B
. bub6mmoreka [{OK
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE. 6_ orexa IO
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl AIeKTpoaBUraTens"”
62 OmnsiTel Dapases. 3aKOH AIEKTPOMArHUTHOM
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naaykuuu. [Ipasuno Jlenna

OnekrporeHepatop. CriocoOb! MOTyICHHS

63 AIIEKTPUUYECKON IHEPTUU. DIIEKTPOCTAHIIUH HA 1
B0O300HOBIIIEMBIX HCTOYHHUKAX SHEPTUH
64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DJIEKTpUUECKHE U MAarHUTHBIC SBJIICHUS"
65 KonTponsHas pabora no teme 1 bubnnorexa [JOK
"DJIeKTpUUECKHE U MAarHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0ach14
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"TemioBble siBJICHUS" https.//m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 n A L n 1 .
[10CTOSIHHBIN SJIEKTPUYECKHUI TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHebI€ ABJICHUS"
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5
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9 KUIACC

KosaunyecTBo yacos DJIeKTPOHHbIE
Ne Tema vooKa K i nugposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 0BpazoBaATEbHEIE
padoTsbI padoThbI pecypebi
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [IOK
MEXaHUYECKOTO ABVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1 BH6J.IH0TeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMOMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKEeHHS. [ 'paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 YCKOpEHUS Tella MPU PaBHOYCKOPEHHOM 1 1 Et?[?/lfr?::(ﬁ)gglllfma dbis
JIIBYKEHUH 110 HAKJIOHHOM II0ocKoCcTH" — :
8 CBoOogunoe nagenue teir. OneiTel [ anunes 1
PaBHOMEpHOE ABIKEHHE IO OKPYKHOCTH.
N bubmuoreka [JOK
1
9 }l}r?g;(;i Ig;i:ggf; obpamenns. uneitnad n https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTenbHOE YCKOPEHHE 1
. bu6mmoreka [JOK
1
11 IIepsblit 3akoH HproToHa. Bektop cuisl https:/m.edso0.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoAelcTBYOIIAs 1 bubnuorexa [IOK

cujia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubnuoreka [IOK

13 Tperuii 3akoH Herotona. Cynepno3unus cui https://m. edsoo.ru/ff0ae982

14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK

15 Cuna ynpyrocru. 3axon F'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenne 3amgau o teme «Cuiia ympyrocTu
JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK

17 _

KECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK

18 Cuna Tpenns https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuia TpeHHS» bubmorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHnas padota "Onpenenenue bubnuotexa [JOK
ko3¢ duimeHTa TpeHus CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agag o treme "3akonnl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuiia TpeHust"” https://m.edsoo.ru/ff0afb8e

29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaJCHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTaniioHHOTO 1eHTpa (ComHeyHas
cucrema). ['amaktuxu"

24 Pemenne 3agau mo teme "Cuia TSDKECTH B bubnuoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckast ckopocTb. HeBecoMocTh bubnuoreka [JOK
U Neperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBECcHe bubnuoreka [IOK
TBEPJOTO TENA C 3aKPETUNIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpallCHUS

27 MowmenT cuisl. LieHTp TsbkecTn
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Pemrenne 3aga4u mo reme "MOMEHT CHIIBL

bubmuoreka [IOK

28 LenTp TsxxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOU paboTe 1O TEME
29 "Mg)ria:mil(ec::ol; ;Igngé:;leﬂ]gwmio;eﬁ;fm bubumorexa LIOK
ren" ) https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBrokenne. B3aumonetictsue ten'” https://m.edsoo.ru/ff0b06ec
41 U .3
31| coxpancns mmymca. Yipyroe u weynpyroe Bu6mrorera LIOK
P . Y - 2 Tpyr yrpyr https://m.edsoo.ru/ffOb07fa
B3aWMOJICHCTBUE
30 Pemenue 3agau no teme "3aKkoH COXpaHEHUS bubnuotexa [JOK
nMmynbca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koupepennus "PeakTuBHOE TBUKEHHUE B
MPUPOJE U TEXHUKE"
bu6moreka [IOK
34 Mexanudeckasi paboTa U MOIITHOCTh https://m. edsoo.ru/ff0b0as4
35 PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas padora «Onpenenenue padoThI
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JABH)KEHUU
TeJa M0 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Ces3b sHeprun u padoTsl. [loTeHnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubnuoreka [JOK
COXpaHEHUs SHEPT UMW https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue konedaHus. BeiHyX1eHHBIC bubnuoreka [JOK

koJyieOanus. Pe3onanc

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

MareMaTnuecKkuii U NpyKUHHBIM MAsITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KoJIe0aHHUH OT )KECTKOCTH MPYKHHBI H MACChI

rpy3a»

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

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEPUOJAA KOJIEOaHUH IPYKUHHOTO
MasiTHUKa»

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MTepHo/1a KojiebaHuii rpy3a,
MMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

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

48

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

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

49

Ypoxk-koHpepeHnius "MexaHnuecKre BOJHBI B
TBEPAOM Tesie. CeHCMUYECKUE BOTHBI"

50

3Byk. PactipocTpaHneHne 1 OTpaKeHHE 3ByKa

51

Ypok-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypoxk-koHpepeHius "YnbpTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJBLHON paboTe MO TeEMe
"3akoHbI coxpaHeHusl. MexaHnuecKkue
KoJiebaHus U BOJHBI"

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

55

KonTponpHas pabota o Teme "3aKoHsI
coxpaHeHHs. MexaHndeckue KoyuebaHus u
BOJIHBI"

56

aﬂeKTpOMaFHI/ITHOC II0JIC. 9HeKTp0MaFHI/ITHHe

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

S7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
bu6mmoreka [{OK
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionp3oBanme https://m.e dsoc])lru 1ff0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBS3H" —— :
VYpok-uccnenosanue "M3yueHne cBOiCTB
bubmmoreka [IOK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOTIIBIO 1
MOGHITBHOTO TeTeoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3aga4u Ha onpeielIeHUE YacTOThI U
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DJieKTpoMarHuTHas npupoaa ceera. CKopocTh bubnuotexa [JOK
cBeTa. BoJHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bu6moreka [IOK
62 pacripoctpaneHue cBeta. 3armeHust CoHIa | 1
Tysst https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxxeHHs cBeTa. 3epkana. Pemenue
bubnuorexa [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHUS : 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHuEe MOTHOTO BHYTPEHHETO https://m.e dsogru IfF0b3c5e
OTPaKCHHUS B ONITHYECKUX CBETOBOJAX T '
JlaGopaTtopHas pabota "VccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexiao""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 TIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JInnzel. OnTHyeckas cuiia JUH3BI 1

https://m.edsoo.ru/ff0b3f2c
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bubnuoreka [IOK

69 [TocTpoenue n300pakeHUH B TNH3AX https://m.edsoo.ru/ffob4dda
JIabopatopHnas pabora "Onpeznenenue
70 (bOKyIc)Horg paCETOHHI/IH u OI;ITIII/IIIGCKOﬁ CHUTBI bubmorexa [JOK
o " https://m.edsoo.ru/ff0b4206
coOMparonIei TUH3LI
71 VYpoxk-koupepenuus "OnTHUECKUE TUH3OBEIC bubnuorexa [JOK
npubops"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa [JOK
’ https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenuus "ledpexts! 3penus. Kak
COXPaHHUTH 3peHue"
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
74 Herorona. Cnoxenune CHeKTpaJ'II)HBII)X IIBETOB bubmrorexa IJOK
) ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3oKEeHUIo Oeoro CBeTa B CIEKTP U bubnuorexa LIOK
BOCHPUSATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOZICHUH Yepe3 IIBETOBbIC (DMIHTPHI"
76 Ypok-npaktukym "BosiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, tHTepdepeHuus u qudpaxums’”
77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue U MorjaoneHnue CBeTa aTOMOM. bubnuoreka [JOK
KBantsl. JInHeituaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoeHue cnekTpoB bubnuoreka [JOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmiorexa LIOK
! & https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykinoHHas Mojenb bubmorexa LIOK
P /ipa. By a https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpamieHus. M30Tomnsl bubnuorexa [IOK
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https://m.edsoo.ru/ff0clal4d

Pemenue 3agau mo reme: "PagnoakTuBHBIE

bubmnoreka [IOK

84
npespaueHus" https://m.edsoo.ru/ff0clb4da
85 [Tepuon nomypacmanga
86 Ypok-koHpepenmus "PagnoakruBHbIC bubnuotexa [JOK
W3JIYYCHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsiJOBOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ffOc1c58
DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuotexa [JOK
88 _
SHEPruu https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiun"
Peakuuu cunrtesa u nenenus saep. IcTounnku bu6moreka [IOK
90 N :
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.
91 JleficTBUSI paTMOAKTUBHBIX HU3TydEeHUN Ha
YKUBBIE€ OPTraHU3MbI"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
92 "DNeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "
KounTponbnas pabora o teme
93 "DeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBJICHUS "
[ToBTOpeHue, 06006meHue. JlaboparopHbie bubmuoreka [JOK
94 6 n L " h .
paboTsl 0 Kypcy "B3anmoneiicTBue ten ttps://m.edsoo.ru/ff0c245a
IToBTOpeHue, 060061cHNE. Pemenne
95 aC‘IeTI;)-ILIX u Ka‘{eCI”J[lBeHHBIX 3a/1a4 1o TeMe bubmorexa LIOK
}? o A https://m.edsoo.ru/ff0c2572
TerutoBbIe Mpo1EeCCh
[ToBTOopenue, o0o0mEeHue. Pemmenue
P H bubnunoreka [JOK
96 pacUeTHBIX U KAUeCTBEHHBIX 3a]1a4 110 TeMe

"KIIJI TeroBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, oboOmenue. Penienne

97 Ka4eCTBEHHBIX 337124 10 TEME 1 bubnmorexa LIOK
PacHCTHbIX 1 X 3 https://m.eds00.ru/ff0c2b30
"KIIJ] anekTpoycTaHOBOK
98 [ToBTOpenue, 0606menue. JlabopatopHbie 1 1 bubmmoreka [JOK
paboTsel 1o Kypcy "CBeroBbie sBiIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu bubmmorexa [IOK
99 " " 1 :
110 TeMe "3aKOHBI COXpaHEHUsI B MEXaHUKE https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK
o reme "Konebanus v BOJIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1 bubnuorexa [JOK
1o Teme "CBETOBBIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1
o Teme "KBaHtoBas u snepHas ¢puzmka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 7 knacc/ Ileppimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTeNnbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O6111eCTBO C OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemienue»

» Gusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61ecTBo ¢ orpaHU4eHHON

OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBoO

«HpOCBGIIIeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 0011er0o oOpazoBanust. dusuka. 7 — 9 Kimacchel
(aBTOpBI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tlepeimikua A.B. ®usuka. 7 knacc. YaeOHUK 1151 001ieo0pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.M. COopHUK BONIPOCOB U 3a7a4 1o pusuke. 7-9 k. — M.:



IIpocsemenne, 2010. —192c¢.

8 KJIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchl: yueOHO-METOAUUECKOT0 TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeorun. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammsbl ocHOBHOTO 0011ero oopazopanus. Gusuka. 7 — 9 knaccel
(aBTopsl:A.B.ITeprimikun, H.B. ®unonosuy, E.M. I'yTHuK).

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

BAKO, 2014, B COOTBETCTBHHU C

BbIOpAHHBIM YUYEOHUKOM:

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

5. Jlykamuk B.M. C6opHUK BOIIPOCOB | 3a1a4 110 ¢puszuke. 7-9 xki. — M.:
ITpoceemienue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIC U KOHTPOJIbHBIC
pabotsl. —5-¢ m3npanue,- M.MJIEKCA, 2013.

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

8. «KoHTponbpHO-U3MepuTenbHbie MaTepuanbl. Pusnka. 7 kimacc/Coct. H.U.
3opuH. — 2-¢ u3A.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuebHo-MeToauueckoe mocooue/ A.E. MapoH.-

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



10.A.B. Ilepsiukun @usuka-8xi 2017 M. dpoda

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

12.A.E. Mapon, E.A. Mapon CamocTosiTelbHble U KOHTPOJIbHbIE pabOThI-8
kiacc 2017 M. dpoda

13.B.B. Illaxmartosa ,0O.P. llledep JInarnoctuueckue padotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Tlozoiickuit Coopark Borpocos u 3aau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @uzuka. 7 — 9xiaccbl: yueOHO-METOANIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammsel ocHOBHOTO 00111eT0 00pa3zoBanus. Pusnka. 7 — 9 Kiaccel
(aBTOphI:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

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

4. Tlepeimikua A.B. ®usuka. 7 knacc. YueOHUK 1151 001ieo0pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

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

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

paboTsl. —o-¢ u3nanue,- M.MJIEKCA, 2013.



7. Actaxosa T.B. ®usuka. 7 kinacc. Jlaboparopusie padoTel. KoHTposibHbBIE
3aganus. —Caparos:JIuueit, 2014.

8. «KoHTponbHO-u3MepurTenbHbie MaTepuainsl. Pusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meToandeckoe nocooue/ A.E. Mapos.-

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

KoHTponbHbIe 1 camocTosiTeNbHBIE PAa0OTHI MO (hu3uKe. 9 Kiacc: K y4eOHUKY
A.B. lleppimkuna, E.M. I'ytHuk «®uszuka 9 kinace» / O.W. I'pomuea. — M.
H3narenbpcTBO «OK3aMeH», 2014.

Tectel mo pusuke. 9 knacc: k yueoOuuky A.B. [lepeimkuna, E.M. I'yrHUK
«Duzuka

9 kmace» / O.W. I'pomueBa. — M.: M3narenbcTBo «Ox3ameny, 2010.

dusuka. 9 kitacc. TemaTuueckue TECTOBBIE 3a0aHus U1 HOATOTOBKHA K [ UA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasib: OO0 «Akanemus
pasButus», 2014,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

7 KIIACC

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

2. BuneoornsiThl Ha ypokax. — Pesxkxum nocryma: http://fizika-class.narod.ru



3. Eaunas xomnekuust HUQppoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

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

4. nTepecHbie MaTepHuaibl K ypokaMm (GU3UKH MO TeMaM; TECThI IO TeMaM;
HarJsIIHbIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie oOpa3zoBaTesbHbIE pecypchl. — Pexxum goctymna:
http://www.openclass.ru
6. DNeKTpOoHHBIC YueOHUKH 10 pusnke. — Pexxum nocryna: http:// www.fizika.ru
8 KITACC
1. bubnmoreka — Bcé o npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Peskxum goctyma: http://fizika-class.narod.ru

3. Enunas xomnekuus ugpoBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum

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

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

HaTJIsTHBIC TTocoOms K ypokaM. — Pesxxum moctyma: http://class-fizika.narod.ru

5. udpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum goctyna:

http://www.openclass.ru



6. DnekTpoHHbIe YueOHUKH N0 Pusnke. — Pexxum nocryna: http:// www.fizika.ru

9 KIIACC

1. BumeoonsiThl Ha ypokax. — Pexxum nocrtyna: http://fizika-class.narod.ru

2. Enunas komiexius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexxum

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

3. NnTepecHble MaTepralibl K ypokaM (PU3UKHU MO TeMaM; TeCThI IO TEMaM;

HarsAHBIC TIOCO0Us K ypokaM. — Pexkum moctyma: http://class-fizika.narod.ru

4. Iludposeie 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/ OTKpBITHINM Ki1acc.



CereBoe oOpasoBaTesibHOE coodmecTBo. http://www.openclass.ru/node/109715

7. Enunas xomiekius nudpoBeiX 00pa30BaTeIbHBIX PECYPCOB.

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

8. denepanbHbIil HEHTP MHPOPMAILIMOHHO-00PA30BATEIbHBIX PECYPCOB.

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

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

10. I'azeta «1 cenTsa0Ops» maTepuansl 1o ¢usuke. http://archive.1september.ru/fiz

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

12. XKuBast pusuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






