MUWHUCTEPCTBO NPOCBEIMIEHUS POCCUIICKON ®EJTEPAIIIN

MAOY "COHLINe38"

PABOYASI ITIPOTPAMMA
(ID 3554276)

yueOHoro npeamera «®@usuka. bazoBbiii ypoBeHb»

J1s1 oOyuarommxcs 7-9 KjiaccoB

AOKYMEHT NOANMMCAH
3NIEKTPOHHOWM NOANNCHIO

Ceptndukat: 00D69E7AFA77F2600FBB1CDAC51BAALCCY
Bnapeneu: Hypues Pycnan Atnacosuy
Nevicteutenen: ¢ 14.02.2024 po 09.05.2025







MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHUS COCTaBI€HAa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMH K
pe3yJibTaTaM OCBOSHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTenbHOM mporpammsbl, ipeactaBieHHbx B DI'OC 00O, a takke ¢ yuéTtom
GbenepanbHOl paboueil mporpaMmsel Bocniutanus u Konuenuu npenoaaBanus yueoHoro npeamera « Dusmukay.

Copepxanue mporpammbl 1Mo (HU3UKE HANpaBiIeHO HAa (POPMUPOBAHME ECTECTBEHHOHAYYHOW TI'PAMOTHOCTH OOYYaIOMIMXCS |
OpraHu3alUI0 N3ydyeHUs (U3UKU Ha JIESTeIbHOCTHOM OCHOBE. B mporpamme 1o ¢u3uke y4uThIBalOTCS BO3MOXKHOCTH y4e€OHOTrO MpeaMeTa
B peanuzauuu TpedboBaHuii PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjibTaTaM oOOy4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHbBIX YUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 0011er0 00pa3oBaHusl.

[IporpamMa 1o (¢u3MKe yCTaHABIMBACT paclpeleleHne y4eOHOro marepuaja Mo rogam oOydeHHs (IO KiaccaM), Mpeiaraet
IIPUMEPHYIO IIOCIEA0BAaTENbHOCTh U3YYEHHSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS IPEIMETHOIO COACPXKaHUSA M y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIIuXcsl.

[Tporpamma no ¢usuke paspaboTaHa ¢ LEIbI0 OKA3aHUS METOJUYECKOM MOMOIIY YYUTENI0 B CO3/aHMM paboyeil mporpaMMsl 1o
y4eOHOMY IPEIMETY.

®dusmka sABISAETCS CUCTEMOOOPA3YIOLINM JJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE IIPOILIECCOB W SIBIIEHUH, HM3y4yaeMbIX XUMHEH, Ouosioruei, acTpoHoMHed u ¢uznyeckol reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPeAOCTaBiseT HaubOoisiee scHble 00paslibl NPUMEHEHHs HAy4YHOTrO METOAa MO3HaHUs, TO €CTh
croco6a Moyly4eHus JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa M3 TMIaBHBIX 3agad  (U3UYECKOro oOpa3oBaHUS B CTPYKType oOmero o0pa3oBaHMs COCTOUT B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOUW IpaMOTHOCTH M MHTEpECa K HayKe y 00yJaroIuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IpEANOiaraeT OBJAaJEHUE CJIEIYIOIUMH KOMIETEHTHOCTSAMH, XapaKTepU3yHOIIUMHU
€CTECTBEHHOHAYUYHYI0 TPAaMOTHOCTb:

HAy4YHO OOBSICHATD SBJICHUS;
OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA JIJIS TIOJTYyUYEHUS BBIBOJIOB.

[lenn u3ydyeHus (UMK Ha YpPOBHE OCHOBHOIO o0mIero oopasoBaHusi omnpezeneHsl B KoHIenuuu mpernojaBaHus yueOHOTo
npeameta «Puszuka» B 00pa3oBaTENBHBIX OpraHu3anusax Poccuiickoit demepaiiuu, peann3yrONMX OCHOBHBIE 00Ie00pa3oBaTebHbIC
porpaMMsl, yTBepxkaAEHHOM perenuem Komernn MunucreperBa npocseenust Poccuiickoit ®@eneparyu (npotokorn ot 3 aexadps 2019
r. Ne IIK4BH).

Henu nzyyenus pU3NKH:
nproOpeTeHne MHTEepeca U CTPEMIICHUS 00YJalOUINXCsl K HAYYHOMY W3YYEHHUIO MIPUPOIBI, PA3BUTHE WX MHTEIIEKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEMN;
pasBUTHE NPEICTABICHUN O HAYYHOM METO/I€ MO3HaHMsI U (POPMHUPOBAHNE HCCIIE0BATEIBCKOIO OTHOUIEHUS K OKPY’KAIOIIUM SIBICHUSM;



(dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa H3y4eHHsI OCHOB CTPOCHHS MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (DU3HKY;
dopMupoBaHue MPEACTABICHHUHA O POJIN (PU3KKHU JUTS PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA;
pa3BUTHE TIPEJCTABICHUH O BO3MOXHBIX cepax Oyaymed npodeccHoHaIbHOW NEesSTENbHOCTH, CBS3aHHOW ¢ (DM3MKOW, MOATOTOBKA K
JanpHemeMy o0y4eHHIO B ’TOM HaIllpaBJICHHUH.

JlocTrkeHue 3TUX Leled mporpammbl Mo (HU3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 00ECIIEUMBACTCS PEIICHUEM
CJICAYIOUINX 32124
npruoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHHMHM BEUIECTBA, O MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;
NpuOOpEeTeHNE YMEHHIA OMTUCHIBATE H OOBSICHATH (PU3NUECKHE SBICHHS C HCIOIb30BAaHUEM ITOJyYCHHBIX 3HAHHH;
OCBOCHHME METOJOB pEIICHUS MNPOCTEHIIMX pAacYETHBIX 3a7ad C HCIOJb30BaHHWEM (U3NYECKUX MOJeNeH, TBOPYECKHX U
NPaKTHKOOPHEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAOIIOAATh PUPOHBIC SIBIICHHUS U BBIIIOJIHATH OIBITHI, JIAOOPATOPHBIE PAOOTHI M 3KCIIEPUMEHTAIILHBIC HCCIIEIOBAHUS C
UCTIOJIb30BaHUEM N3MEPHUTEIBHBIX IPHOOPOB;
OCBOCHHE MPUEMOB pabOThI ¢ HH(pOpMaNHel (PU3MUECKOTO COJCpPIKAaHUs, BKIIOYasi HH(OPMAIMIO O COBPEMEHHBIX JIOCTHKECHUAX (DU3UKH,
aHaJIM3 ¥ KPUTHYECKOE OlIeHMBaHUE HH(pOpMalNY;
3HaKOMCTBO O cdepamu Mpo(hecCHOHAIBHON JesTeNbHOCTH, CBI3aHHBIMU € (PU3UKO, U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NIECKON HAyKH.

Ha uzyuenune ¢pusuku (6a30Bblil ypoBeHb) Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus oTBoAUTCs 238 yacoB: B 7 kiacce — 68 yacos
(2 vaca B Hememwo), B 8 ximacce — 68 wuacoB (2 waca B Hememwo), B 9 kmacce — 102 waca (3 waca B Hememo).

[Ipennaraemslii B mporpamme 1o (gpusuke nepedeHp J1ab0paTOpHBIX padOT M OMBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, yUuTelb
JieflaeT BBIOOP TMPOBENEHUs JIA0OPATOPHBIX pPadOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH OO0YydYaroImMXcs, CIHCKa
HKCIIEPUMEHTABHBIX 33/IaHUM, TIPEJIaraeMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.
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COJEPKXAHUE OBYYEHUA
7 KVIIACC

Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusnka — Hayka o npupone. SABnenus npuponabl. Ousznyeckue sSBICHUS: MEXAaHUUYECKHUE, TEIIOBBIC, IEKTPUUYECKUE, MAarHUTHBIEC, CBETOBBIC,
3BYKOBBIE.

Ouznyeckue BenW4yuHBL. M3mepenue ¢usznueckux BenuuuH. Ousmyeckue npubdopsl. llorpemHocts u3MmepeHuit. MexayHapoaHas cuctema
€IMHULL.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HayKd U3y4aloT MPUPOAY. EcTecTBeHHOHAYUHBIN METOJ MO3HaHUsS: HAO0/IEHUE, TIOCTAHOBKA HAy4YHOTO
BOIPOCA, BBIIBUKEHUE TUIOTE3, IKCIEPUMEHT I10 MPOBEPKE TMIIOTE3, 00bsICHEHHE HaOmogaemMoro siBaeHus. OnucaHue (U3MUECKUX SIBICHUN C
MIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

Mexanuyeckue, TEII0BbIe, IEKTPUIECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.
duznyeckue mMpuOOPHI U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.
Jlabopamopnwvie padbomut u onvimol.
OmnpezeneHue 1eHbI IeJIEHUS KaIbl U3MEPUTEIBHOT0 MpUoopa.
H3smepenue paccTossHUAMN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pa3sMepoB MalbIX TEN.
N3mepenne Temneparypsl IPU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBHI.
[IpoBenenue uccneaoBaHUs MO MPOBEPKE TMIOTE3bl: AATBHOCTH IMOJIETA IIapHKa, MYHIEHHOI'O TOPU30HTAJIbHO, TeM Oousiblle, yeM OoJbllie BhICOTa
IycKa.

Paspnen 2. IlepBoHayabHbIE CBEAEHHS 0 CTPOCHHH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mephl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BELLIECTBA.

JBmwxenue yactuil BemecTBa. CBsI3b CKOPOCTH JBMIKEHHUS YACTHIl ¢ TeMriepaTypoi. bpoyHoBckoe mmxenue, auddysus. Bzaunmoneiicteue
YacTHUIl BELIECTBA: MPUTSHKEHHUE U OTTAJIKUBAaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHE I'a30B, )KUIKOCTEH U TBEPABIX (KPUCTAIUIMYECKHX) Te. B3aMOCBI3b MEXy CBOMCTBAaMH BEILIECTB
B Pa3HBIX arperaTHbhIX COCTOSIHUSX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBMIKEHUS.
Hab6monenue nuddysun.
Habmionenue siBineHuid, 00bACHIIONINXCSA MPUTSHKEHUEM HIIM OTTATKUBAHUEM YaCTHI] BEIIECTBA.
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Jlabopamopusie pabomsl u onvinot.

OrneHka 1uaMeTpa aToMa METOJIOM PSIOB (C ucnosib3oBaHueM Gororpaduii).
OnbIThI 1O HAOIIOICHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
OMnBITHI O OOHAPYKEHUIO TSHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHHUSL.

Pa3nen 3. /IBu:xkeHHe U B3auMo/eiicTBUE TeJl.

Mexanunueckoe aBuxeHue. PaBHOMeEpHOE U HepaBHOMEpPHOE ABMKEeHHE. CkopocTh. CpeHss CKOPOCTh IPU HEPAaBHOMEPHOM JIBUKEHUU. Pacuér
MyTU U BPEMEHU JBUKCHHUSL.

SBnenue uHepuuu. 3aKOH MHEpLMH. B3auMopelicTBue Tea Kak IPUYMHA U3MEHEHUs CKOPOCTU JIBMKEHMS Tesl. Macca Kak Mepa MHEPTHOCTH
tena. [InotHoCTh BeecTBa. CBsA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucThka B3auMmonencTBusa Ten. Cuia ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOILIBIO JAMHAMOMETpa. fIBiieHue
TATOTEeHUs: U cuia Tsokectu. Cuia TsDKeCTH Ha JOpyrux miaHetax. Bec tema. HeBecomocTh. CrokeHHE CHII, HANPaBJICHHBIX 1O OJHOW IMPSMOM.
PaBnogeiictByromas cuit. Cuna tpeHusi. TpeHue cKoabKeHUs U TpeHue Nokos. TpeHue B IpupoJie U TEXHUKE.

Hemoncmpayuu.

Habumronenne MmexaHn4eckoro IBUKEHUS Tena.

N3mepenne cKkopoCTH IPSIMOJIMHEWHOTO IBUKEHUS.
HabGmronenue siBieHUs] HHEPLIUH.

Habmronenne naMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuwie pabomul u onvimot.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHKa B )KUJIKOCTH, MO 3JIEKTPUUYECKOI0 aBTOMOOWIIS U TakK Jajiee).
Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpyCcKa WIH [IapyKa M0 HAKIIOHHON TIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO Tena.

OMnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PacTsHKEHUs (eopMalun) Ipy>KUHbBI OT TPUII0KEHHON CUITBL.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUSI OT BEca Tejla U XapaKkTepa CONpPUKACAIOIUXCsl TOBEPXHOCTEM.

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH M ra3oB.

Hasnenne. CiocoObl yMEHBIIIEHUS U YBEIMUCHUS NaBieHus. J[aBneHne ra3a. 3aBUCHMOCTD JIaBIIeHUs ra3a oT 00bEMa, Temrieparypsl. [lepenaya
JaBJIEHUS TBEPIBIMH TEJIAMH, KUJIKOCTIMH M Ta3zamu. 3akoH [lackans. [THeBMaTHYecKre MamMHBI. 3aBUCUMOCTH JABICHUS KUIAKOCTH OT TITyOWHBI.
I'uppocraruueckuit mapanokc. CooOuiaronuecs cocyapl. [ napaBanuecKue MEXaHU3Mbl.

AtMmocdepa 3emnn u atmochepHoe aasieHue. [IpuunHbl cymiecTBoBaHUS Bo3AyHIHONW o6onouku 3emiu. OmnbiT Toppuuennu. M3mepenue
atMochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl it u3mepeHus aTMoc(hepHOTo JaBICHHUS.

JleficTBUe JKHMIKOCTM M Tra3a Ha TMOTPY)KEHHOE B HHMX Teo. BwiTamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlmaBanue Ter.
BosznyxomnaBanue.
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Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhl.
[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.
CooOmiarommecs COCyapl.
I'mapaBauyeckuit mpecc.
[IposiBnenue aelictBus aTMochepHOTO TaBICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHOM YaCTH Tea U MIIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.
VYcnoBue nmiaBaHus TeN: MJIABaHUE WIH MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOLLEHHUS IJIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuwvie padbomot u onvimol.
HccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPyKEHHON B )KUIKOCTh YaCTH TeJa.
OrnpezeneHne BbITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B )KUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl Tea.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIECH CHIIbI, JEHCTBYIONIEH HA TEJIO B KHUAKOCTH, OT 00bEMa MOTrpyKEHHOM B KUJIKOCTh YaCcTH
T€Ja U OT IIJIOTHOCTH KUJAKOCTH.
KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOJKH U ONPEIEIIEHUE €€ IPy30I0bEMHOCTH.
Pa3nes 5. PaGora m MoiHOCTB. JHeprus.
Mexannyeckasi pabota. MOITHOCTb.
[TpocThie MexaHU3MBI: pbluar, 010K, HAKJIOHHAs TUI0CKOCTb. [IpaBuio paBHoBecus priuara. [I[pumeHeHue npaBusia paBHOBECUS pblyara K OJIOKY.
«3omnortoe npaBuio» Mexanuku. KITJ] mpocTeix Mmexanu3moB. IIpocTeie MeXaHU3MBI B OBITY M TEXHUKE.
Mexannueckast sHeprusi. Kunerndeckas ¥ noteHuuanbHas sHeprus. [IpeBpaieHne oJHOTO BUAA MEXaHUYECKOW IHEPruH B JIPYroil. 3aKoH
COXPAHEHHUS YHEPTUHU B MEXAHUKE.
Hemoncmpayuu.
[TprMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvinot.
Omnpenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBM)KEHUH TeJla IO TOPU30HTAIbHOM MOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHS pblyara.
N3mepenne KII1/] HakTOHHON IITIOCKOCTH.
N3yuenue 3akoHa COXpaHEHMsI MEXaHUYECKON YHEPTHUH.
8 KIIACC

Pa3gen 6. TerioBbie AIBJICHUA.
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OCHOBHBIE OJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTpOEHMsI BemliecTBa. Macca M pa3Mepbl aroMoB M MouieKyld. OTmbITHL,
MOATBEPKIAIOIINE OCHOBHBIE MOJIO0KEHUSI MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, KHIKOTO M ra3000pa3HOro cocTtosHui BemecTBa. Kpucrammmdeckue u amopdubie Tena. OOBSICHEHHE CBOWCTB Ta3os,
JKUJKOCTEH M TBEPABIX TEJI HA OCHOBE IOJIOKEHUM MOJIEKYJIIPHO-KMHETHUYECKOW Teopur. CMadyMBaHWE W KalWULIpHbIE sBiIeHUS. TemioBoe
paciIMpeHHe U CxKaTHE.

Temnepatypa. CBs3b TemrepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMKEHUS 4acTull. BHyTpeHnHsas sueprus. CrnocoObl U3MEHEHHs] BHYTPEHHEMH
DHEPTUU: TeIUIoNepeaaya U CoBEepIIeHHe padoThl. Bupl Temonepeaayn: TeIonpoOBOJHOCTh, KOHBEKIIHS, N3TyUCHHUE.

KonuuecTBo TemnoTsl. Y aenbHas TEII0EMKOCTh BellleCTBa. Temnoo0MeH U TeIJI0BOe paBHOBECHE. Y paBHEHHUE TeIIoBOro Oananca. [lnaBnenue
U OTBEpJIEBAaHME KPUCTAJUIMUECKUX BEIIECTB. YeNbHas Teriora ruiaBieHus. [lapooOpa3zoBanne u xonaeHcamnus. Mcnapenue. Kunenue. VY aenbHas
TEIUIOTa MapooOpa30BaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO JIaBICHHUSI.

BnaxunocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[TpuaIMIEI paboTh! TerioBhIX aBurarencii KI1J[ rerioBoro apuratesns. TeruioBbIe IBUTATENN U 3AIATA OKPYKAFOIICH CPE/IbI.

3aKOH COXpaHEHUs U NIPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nudpdysun.

HabGmronenue siBeHnit cMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Habmroienue TemnoBoro pacimvpeHus Ted.

W3menenue naBnenus ra3za nNpyu U3MEHEHUU 00bEMA U HarpeBaHUU WIIN OXJIAKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! Tenonepenayn.

OxnaxieHre Ipy COBEpIICHUH pabOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

. CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BEIECTB.

. Habmronenue kuneHus.

. Habnronenue mocTossHCTBa TEMIEpaTyphl TIPH TUTABJICHUH.
. Monenu TenIoBBIX ABUTATEIICH.

Jlabopamopnwvie padbomot u onvimol.
OnbITEI 10 OOHAPYKEHHIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSIKCHHS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TEl.
Omnpenenenue JaBieHUS BO3yXa B OAJUIOHE IIIIPHUIIA.
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OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBJICHUS BO3/yXa OT €r0 00bEMa U HArpeBaHUS WIIA OXJIAXKICHHSL.

[IpoBepka runote3nl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT TeMIIEpaTyphl.
Habmioienue n3aMeHeHs: BHYTPEHHEH SHEPTUU Tejia B pe3ysibTare Terionepeadyr U paboThl BHEIIHUX CUJL.
UccnenoBanue siBeHUS TEIUIO0OOMEHA IPU CMEIIMBAHUH XOJIOTHOM U TOPSYel BOIBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, OTYYEHHOTO BOIOHM MPHU TEMIO0OMEHE ¢ HarpeThIM METAILTHYECKUM LIHJIMHAPOM.
Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Ornpezenenne yAelbHON TEIJIOTHI IUIABICHUS JIb/IA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Ten. J[Ba poja SIeKTpUYECKHX 3apsfoB. B3auMmopeiicTBue 3apspbkeHHBIX Tell. 3akoH KyioHa (3aBUCHMMOCTB — CHITBI
B3aMMOJICHCTBHS 3apSKEHHBIX TENl OT BETUYMHBI 3apSI0B M PACCTOSHUS MEXKIY TeJIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTE AnekTpruueckoro mojst. [IpuHImn cyneprno3unmnu dIeKTPUIECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIEMEHTapHbIN dieKTpuueckuil 3apsaa. Ctpoenue aroma. [IpoBOIHUKY U TUAIEKTPUKH. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUIT TOK. YCIOBHSI CYUIECTBOBAHHUS 3JIEKTPUUYECKOTO TOKAa. VICTOUHMKHM TOCTOSHHOTO TOKa. J[eMCTBUS 3JIEKTPUUYECKOrO TOKa
(TeruioBOE, XUMHUECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHIKOCTSIX U Ta3ax.

OnekTpuueckas nenb. Cuina Toka. DJeKTpuyeckoe HamnpsbkeHue. COoNpoTHBIEHHUE NMPOBOJHUKA. Y AEIBHOE CONPOTUBIIEHUE BEUIECTBA. 3aKOH
Owma s yuyactka nenu. [locnenoBarenbHoe U napamieabHOE COETUHEHNE IPOBOIHUKOB.

Pabota 1 MOIIHOCTH ANIEKTpUYECcKOro Toka. 3akoH J[xoyms—JIeHma. DnexTpuueckue Henu U MOTPEeOUTENH SJICKTPUUECKON YHEPTUU B OBITY.
KopoTtkoe 3ambIkanue.

[TocTostHHBIE MarHuThl. B3auMozeiicTBUE MOCTOSIHHBIX MarHUTOB. MaruuTHoe nojie. MarauTHoe nojie 3eMJIM M €ro 3HaueHHe JJis JKU3HU Ha
3emze. OnbIT ODpcrena. MarHuTHoe TOJIE AIEKTPUYECKOTO Toka. [IpuMeHeHue SJIeKTpOMAarHUTOB B TEXHUKE. J[eliCTBME MAarHMTHOTO TMOJISI Ha
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKa. Vcnosib30BaHuE 3JIEKTpOBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbiter Dapages. SBnenune smekTpoMarHuTHOW wWHAYKIUH. [IpaBmno Jlenma. Onexkrporeneparop. CrocoObl MOMYyYEHHS JJICKTPUUECKOU
SHEPTUU. DNEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pojia SIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsKCHHBIX TEJl.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DIeKTpOCTATUICCKAsT MHIYKITHS.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.

[IpoBOAHMKY U JUAIIEKTPUKHU.



NoukwneE
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11.
12.

MoenupoBaHHE CUIOBBIX JIUHHUM JIEKTPUYECKOTO TOJIS.
M cTOUHUKY ITOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. I3mepenue cuiibl TOKa aMIepMeTpOM.

. I3aMepeHue 3J1eKTpUYeCcKOro HanpsKeHUs: BOJIBTMETPOM.

. Peoctar u marazuH cOnpoOTHBIICHUM.

. BzanmoaelicTBue NOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXXHOCTH pa3JieJICHHs TTOJIFOCOB MarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JleficTBue€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbrTer @apagest.

. 3aBUCUMOCTH HaIpaBJICHUS UHIAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomuvt u onvimol.
OnbITHI MO HAOTIOEHUIO DNIEKTPU3AIUHU TeNl MHAYKIMEH U IPU COMTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS JIEKTPUIESCKOTO OJIST HA TIPOBOJHUKH H TUIICKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH TN MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHue CUIIbI TOKA.
V3mepeHue u peryJIMpoBaHHEe HATIPSKCHUS.

I/ICCHCI[OBE[HI/IC 3aBUCHUMOCTH CUJIBI TOKA, UAYIICTO YCPE3 PE3UCTOP, OT COIIPOTHUBIICHUS PE3UCTOPA U HANIPSAKCHUS HA PE3UCTOPC.
OHBITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTD OJJICKTPUUYCCKOrO COIPOTUBJICHHA IPOBOAHHMKA OT €ro JIHWHBI, INIOMAAW IMMOINCPEYHOro CCUCHUA U

MaTtcpHrajia.

[IpoBepka npaBuiIa CI0KEHUS HAIPSHKEHUH MPH MTOCIIEI0BATEIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH NMapaJlIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.
Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIaMIIOUKY, OT HaIlIpSHKEHUsS Ha HEH.
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Omnpenenenne KIIJ[ HarpeBatens.

WccnenoBanne MarHuTHOrO B3aMMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MIPU UX O0bETUHEHUH U Pa3e/ICHUU.

WccnenoBanue 1eicTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3AMMOJICHCTBHS KAaTyIIKH C TOKOM M MarHUTa OT CHJIBI TOKAa M HAIIPABJICHUS TOKA B KaTYyIIKE.
N3yuenue neiicTBUS MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

KouncTtpyupoBanue u usydenue paboThl AIEKTPOABUTATEINS.

H3zmepenne KIIJI 35iekTpoaABUraTENbHONM YCTAHOBKH.

OnBITHI 10 UCCIIEOBAHUIO SIBJICHUS AIEKTPOMarHUTHOW MHAYKIMU: UCCIIEI0BaHUE U3MEHEHUH 3HAUEHUS ¥ HAIIPABJIEHUsI UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. CucremMa otTcu€ra. OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBHXKEHHUs. PaBHOMepHOE
npsIMOJIMHEHOE IBIKeHre. HepaBHoMepHOE MIpsiMoTiHEHOE BHKeHHE. CpellHssl © MTHOBEHHAsI CKOPOCTh TeJla MPYU HEPaAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TpsMonHelHoe nBkeHne. CBoOoaHoe mageHue. OnbIiTol [ anues.

PaBHOoMepHOE nBMKEHNE 110 OKpY)HOCTH. [leproa u yactora obpamienus. JlunelHas u yrioBas cKopocTH. LIeHTpocTpeMUTeIbHOE YCKOPEHHE.

Ilepssriit 3akoH Herorona. Bropon 3akon Herorona. Tperuit 3akon Herorona. [IpyHImMn cyneprno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHus:: cujia TPEHHS CKOJIbKEHHUS, CUjla TPEHUS IOKOS, IPYTHE BUIbI TPEHUSI.

Cuna TsHKECTH Y 3aKOH BCEMHUPHOTO TATOTEHHUs. YCKOpeHue cBoOoaHoro nagenus. /[Bmxenue mnanet Bokpyr Comuna. [lepBas kocmudeckas
cKopocTb. HeBecoMOCTh U IeperpysKu.

PaBHOBecue matepuanbHON TOUKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKperIiEHHONW OChIO BpalleHus. MOMEHT CHUJIBL.
LenTp TsxecTH.

Nmnynsc Tena. U3menenue ummynbca. UMmynbce cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTUBHOE IBUIKEHHE.

Mexanuveckass paboTa U MOUTHOCTh. PaboTa cui TspKecTH, ynpyroctd, TpeHus. CBsi3b dHepruu u padotel. [loTeHnmanbHas >HEprus Tena,
MOJHATOrO HaJ MOBEPXHOCThbIO 3emiin. [loTeHuumanbHas sHeprus ckartoil npyxkuHbl. KuHernueckas sHeprus. TeopemMa 0 KMHETUUYECKOUM >HEpPrUU.
3aKOH COXpaHEHHSI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

Hab6mronenne MexaHU4eCKOTO JBMKEHHUS Tela OTHOCUTEIHHO PA3HBIX TEJl OTCUETA.

CpaBHeHME NYTeW U TPACKTOPHI IBMXKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHHUS PSIMOJTMHENHOTO IBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHMUS.

Habmronenne ABMKEHUS Tela 0 OKPYKHOCTH.



HaburoneHne MexaHU4YeCKuX SIBICHUH, IPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEIbHO
kaOuHeTa pu3uKM.

3aBHCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOLICH Ha HETO CHJIBL.

Haburoienne paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUU TEIL.

M3MmeHeHune Beca Tena IpU yCKOPEHHOM JBUKCHHU.

. Ilepenaya umirysbca npyu B3aMMOJAEHCTBUAU TEIL.

. IIpeoGpa3zoBanust SHEPrUK IpU B3aUMOJCHCTBUN TEN.

. CoxpaHeHue UMITyJIbca IPU HEYNPYTOM B3aUMO/IEHCTBUU.

. CoxpaHeHue uMIyJjbca Ipyu abCOIIOTHO YIPYroM B3aUMOJICHCTBUY.

. HaGmroieHne peakTHBHOTO JBUXKEHUS.

. CoxpaHeHre MEXaHUYECKON YHEPTUU ITPU CBOOOTHOM IMaJCHUH.

. CoxpaHeHre MEXaHMYECKON YHEPIUH NP IBHYKEHUH TeJa M0, IEHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomut u onvimol.
KoHcTpyupoBaHue Tpakrta JUlsl pa3roHa U JajbHENUIIEero paBHOMEPHOI'O ABMKEHMSI IIAPUKA HITH TEJIEKKH.
Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa MM IBUYKCHUS IapHUKa MO0 HAKJIOHHON TTIOCKOCTH.
OmnpeneneHye yCKOpEeHUs Teja pH paBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOMN IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[IpoBepka THIOTE3BI: €CTU TNPH PABHOYCKOPEHHOM JBI)KEHHUHM 0€3 Ha4YaJlbHOW CKOPOCTH IIyTH OTHOCSTCS Kak psAJd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHITBI HOPMAIIBHOTO JaBIICHHS.
Onpenenenne k03P PULIMEHTA TPEHUS CKOIbKEHHS.
Omnpenenenne KECTKOCTU NPYKHUHBI.
Omnpenenenue pabOThI CHIIBI TPEHUS MIPH PABHOMEPHOM JBH)KEHUH Te€Ja MO TOPU30HTAIBLHON MTOBEPXHOCTH.

. Onpenenenue paboOThl CUIIBI YIIPYTOCTH MPH MOIBEME TPY3a C UCIIOJIBb30BAaHHEM HEMOABHIKHOTO U MOJIBUKHOTO OJIOKOB.
. I3yueHue 3akoHa COXpaHEHUs SHEPIHH.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA M BOJHBI.

KonebatenbHoe apumxenne. OCHOBHbIE XapaKTEPUCTUKU KOoJeOaHuM: Iepruo, 4acToTa, aMIUTUTyJa. MaTreMaTH4eCKUi U MPYKUHHBIA MasTHUKU.
[IpeBpaiienue sHeprun npu KojaedaTeTbHOM ABMKECHUU.

3aryxatomue koneOanus. BwiHyX)neHHBbIE KoyieOaHus. Pezonanc. Mexanmdeckue BoiHBL. CBONCTBA MeXaHMYECKUX BOJIH. [IpomonbHbIE M
MONEepeYUHbIe BOJIHBI. J[JTMHA BOIHBI U CKOPOCTh €€ pacipocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKkOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. H(dpa3ByK U yabTpa3ByK.

Hemoncmpayuu.
Hab6nronenue konebanuii Te moa 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
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Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.
HaoGmronenue BoIHYXICHHBIX KOJIEOAHUN U PE30HAHCA.
PacnipocTpanenne npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Haburonenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopuwsie padbomut u onvimol.
Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acTOTHI U MIEPHOa KOIeOaHUH IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMIMOCTH TIepro/ia KoieOaHui MOJBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui Mpy>KMHHOTO MasiTHUKA OT MaccChl rpy3a.
[IpoBepka HE3aBUCUMOCTH IEPHO/Ia KOJICOAHUH Trpy3a, MOABEIICHHOTO K HUTH, OT Macchl rpy3a.
OnBIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh NIEpH0/ia KoieOaHui NPy >KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBIL.
W3mepenue yckopeHust CBOOOJHOTO MaeHUS.
Paznen 10. DnekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHuTHIX BOJH. [1lkana snekrpoMarHUTHBIX BoJIH. Vcnonb30Banue
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBaA CBETA.
Jlabopamopnwvie padbomuvt u onvimol.
N3yueHne cBONCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOLIbI0 MOOUIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€ IBJICHHUS.
JIyueBas mozenb cBera. Mcrounuku ceera. [Ipsamonunelinoe pacnpoctpanenue ceeta. 3atmeHusa Connna u JIynel. Otpaxkenune ceta. [1nockoe
3epKajio. 3aKOH OTPaXEHMsI CBETA.
[Ipenomnenue cBera. 3aKoH mpenomiieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb30BaHNe MOTHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B muH3e. Ontuueckast cucrema (poroamnmapara, MUKPOCKOIIa U Teeckona. [ 1a3 kak onTuyeckas cucreMa. bim3opykocTs u
JAJIbHO30PKOCTb.
Pasnosxenune 6enoro csera B cekTp. OnbiTel HetoToHA. CriojkeHne cekTpaibHbIX IBETOB. Jlucnepcus certa.
Hemoncmpayuu.
[IpsamosnuHeiTHOE pacTpOCTPAHEHKE CBETA.
OTtpaxxeHue cBera.



[Mony4enue n300paxeHuii B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

ONTUYECKUN CBETOBOJI.

Xon stydeit B coOMparomei Junse.

XoJ a1y4deil B paccerBaroIIeH JIMH3E.

[Momyuenne n300pa>keHMiA C TOMOUIBIO JTUH3.

[Tpuniun neiicTBus Goroanmapara, MUKPOCKOIA B TEJIECKOIIA.

. Mopennb riasa.
. Paznoxenue 6e5oro cBera B CIIEKTP.
. [Tomyuenue 6enoro cBera mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

oukwnE

Jlabopamopnwvie padbomut u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOIO JIyda OT yrja HaJeHHUs.
N3yuenue xapakTepucTHK N300pakeHUs [IPEIMETa B INIOCKOM 3€pKaJle.
HccenenoBanue 3aBUCUMOCTH yIJia MIPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJIa MaJIeHUs Ha TPAHULE «BO31YX—CTEKIION.
[Tonyuenune n300pakeHHI C TOMOIIBI0 COOMPAIOIIEH JTUH3HI.
Omnpenenenne HOKyCHOrO pacCTOSIHUS M ONTHYECKON CHIIBI COOMPArOLEi INH3HI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnBITHI IO BOCIIPUSATHUIO [IBETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIBTPBHI.
Pa3nea 12. KBanToBble siBJIeHHUS.
Oneitel Pezepdopna u miianerapuas mojens atoma. Mojaens atoma bopa. Mcnyckanue u morjomenue ceeta atoMoM. KBauTel. JIuneiuareie
CIEKTPBI.
PagnoaxktuBHOCTh. Anbgda, Oera- u ramma-uznydeHus. CTpoeHue aToMHOro sjapa. HykioHHas wmojenbs aToMHOro sjapa. M3oromsbl.
PanunoaktuBHbIe npeBpanienus. [lepron nomypacnana aTOMHBIX IEp.
SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsSI0BOI0 M MAacCOBOTO YUCEN. DHEPrusl CBSI3M aTOMHBIX sAnep. CBs3b Macchl U 3HEpruu. Peakuuu
cuHTe3a U neneHus aaep. Mcrounuku sHeprun ConHIa U 3BE37.
Snepnas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3IyUYEHUN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTpbl U3IIy4YEeHUS U TIOTJIOMICHHUS.
CrexTpsl pa3IuYHbIX T'a30B.
CnekTtp Bogopoaa.
Hab6nronenue tpexoB B kamepe BuiibcoHa.
Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.
Perucrparus nzmydeHus: IpUpOJAHBIX MUHEPAIOB U IPOTYKTOB.
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Jlabopamopusie pabomsl u onvinot.
HabmroieHue CromHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3JIyYCHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOLINI MOY/b PEAHA3HAYEH [T CHCTEMATHU3aluU U 0000IIEHHUS TPEAMETHOTO COACP)KaHUS U OMbITA JIEATEIbHOCTH,
NpUOOPETEHHOTO MPU HM3YyUYEHUU BCEro Kypca (U3HKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO (U3UKE IS
00yJaromuxcs, BEIOPAaBIINX 3TOT YU€OHBIH MPeIMeT.

[Tpu u3ydeHnn AAHHOTO MOJYJISl PEATH3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI IESTEIBHOCTH, HA OCHOBE KOTOPBHIX 00ECIeUnBACTCS TOCTHKEHUE
IPEIMETHBIX U METANpPEAMETHBIX IUIAHUPYEMbIX pPE3YyJbTaTOB OOydeHHUs, (OPMHUPYETCS €CTECTBEHHOHAYyYHAsArPaMOTHOCTh: OCBOEHHE HAyUYHBIX
METOJIOB HMCCIIEJOBAHUS SBICHUN NPUPOJBI U TEXHHKHU, OBIAJCHHUE YMEHUSMHU OOBSACHATH (PU3NYECKHUE SIBICHUS, MPUMEHsS MOJTY4YEHHbIC 3HAHUS,
pemarh 3a/1a4k, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBINA XapakTep JaHHOTO pa3felia pean3yercs 3a CYET TOro, YTO OO0YyUaIOLIUeCs BBITOTHSIOT 33/1aHUs, B KOTOPBIX
UM TpEeJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHHUI PaclO3HABATh U HAYYHO OOBACHATH (hU3MUECKUE SBICHHS B OKPY’KaIOIIEH MPUPO/Ie U MOBCEAHEBHON KHU3HU;

UCIIOJIb30BaTh HAay4YHbIE METOJbl MCCIEI0BaHUS (PU3NYECKUX SIBICHUN, B TOM 4YHCIE JUIsl IPOBEPKU THUIOTE3 M IOJYyUYEHUS TEOPETHUECKUX
BBIBOJIOB;

OOBSACHATh Hay4yHbl€ OCHOBBI HauOoJiee BaXKHBIX JTOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTWH, HampuMep, MPaKTUYECKOrO HCIOJIb30BAHUS Pa3IMUHBIX
MCTOYHUKOB YHEPTMH HA OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne (u3uKy Ha ypOBHE OCHOBHOTO OOILIET0 0Opa3oBaHMs HANPABICHO HA JOCTHKCHHE JIMYHOCTHBIX, METANPEIMETHBIX H
MpPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynbraTe uzydeHus GuU3MKu Ha yPOBHE OCHOBHOTO 00IIero oopazoBanus y odydaromierocs OyayT chopMupoBaHbI CIEAYIONUE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:
1) mnaTpMoOTHYECKOro BOCIIUTAHUSA:
— MPOSABIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pr3HUecKoit HayKH;
— IIEHHOCTHOE OTHOIIIEHUE K JJOCTI)KEHUSM POCCUICKUX YyUEHBIX-(DU3UKOB;
2) rpasKAaHCKOro U TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
— TOTOBHOCTh K aKTHBHOMY YyYacCTHIO B OOCYXIEHUU OOIIECTBEHHO3HAUMMBIXU 3TUYECKUX MPOOIEM, CBA3aHHBIX C MPAKTUYECKUM
NPUMEHEHHUEM JTOCTHKCHUN (PU3UKH;
— 0CO3HAHME BAYKHOCTH MOPAIBbHO-3TUYECKHUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;
3) 3cTeTHYEeCKOro BOCIIMTAHUS:
— BOCIIPHUSITHE 3CTETHUECKUX KauecTB (PM3NUECKOI HayKu: €€ TapMOHHUYHOTO OCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 TIO3HAHMSI:
— OCO3HaHME IIEHHOCTU (PU3MYECKOM HAyKM KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHUIIeH
COCTABJISIFOLIEN KYJIbTYPHI;
— pa3BUTHE HAY4YHOM JIH0003HATEILHOCTH, HHTEpPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) hpopmupoBaHus KyJIbTYPbI 310POBbSl H IMOLMOHAJIBHOI0 0JIATONOTY UM
— OCO3HaHUE IIEHHOCTH 0e301acHOro 00pas3a )KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MTPABHJI O€30MaCHOTO TIOBEICHUS
Ha TPAHCIIOPTE, Ha IOPOTax, C AEKTPUUECKUM U TETIJIOBBIM 000pYIOBAaHUEM B IOMAILITHHUX YCIOBUSX;
— c(OPMHPOBAHHOCTh HaBbIKA pe(IeKCUHU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAaKOTO Ke MpaBa y JIpyroro 4yeioBeKa,;
6) TPY10BOr0 BOCIIUTAHUSA:
— aKTUBHOE yYacTHE B PEIICHUH MPAKTHYECKHX 3a7ad (B paMKaX CeMbH, 00pa30BaTeIbHON OpraHU3aliy, TOpoa, Kpast) TEXHOJIOTHIECKOH
U COIMAJIbHON HAINPaBIECHHOCTH, TPEOYIOIIMUX B TOM YHCIe U (U3NUECKUX 3HAHUH;
— UHTEpeC K MPAKTUYECKOMY U3YyUEHHIO podeccuii, CBA3aHHBIX ¢ (PU3UKOIA;
7) 3K0JIOrHYeCKOro BOCIIMTAHUS
— OpHEHTalus Ha MPUMEHEHHE (U3NYECKUX 3HAHWM JIJIs pelieHus 3a1a4d B 00JacTH OKpY’KaloIllel Cpelibl, MIIaHUPOBAaHUS MOCTYIIKOB U
OLICHKH UX BO3MOXHBIX IIOCJICICTBUM JIJIS1 OKPYIKAIOLIEH CPEMBL;
— OCO3HaHHME TTI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPOo0sieM U MyTel X pelIeHUs;



8) apanTanum K M3MEHSIOUIUMCH YCJIOBHSAM COUMAILHON M MPUPOIHOM Cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU MPH BBINOJIHEHUU HCCIIEIOBAaHUI M MPOEKTOB (hPM3MUECKON HANpaBlIEHHOCTH, OTKPHITOCTh OMBITY U
3HAHUAM APYTHUX;

— MOBBILIEHUE YPOBHA CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JeSTeNbHOCTb;

— noTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUIl, B TOM uucie (GOpMYyJIUPOBATh UAEH, MOHATHUS, TUIOTE3bl O (PU3NUECKUX OOBEKTaX U
SIBJICHUAX

— OCO3HaHHE AePUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IJIAaHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

— CTpeMIICHUE aHATM3UPOBATh U BBISBISITH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA M SKOHOMHUKH, B TOM YHCJIEC C HCIIOIh30BAaHUEM (PU3NICCKUX
3HAHUU;

— OLIEHKA CBOUX JIEMCTBUH C yU€TOM BIIMSHUS HA OKPY’KAIOLIYIO CPEY, BO3MOXKHBIX II100aJIbHBIX OCTIEICTBHM.
METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHMs TporpaMmbl MO (PU3MKE Ha YpPOBHE OCHOBHOrO oOImero oOpa3oBaHus y oOyuaromerocss OyayT
chOpMUpOBaHbl ~ MeTampeAMeTHbIe  Pe3yJbTaThbl, BKIIOUAIONIUE [MO3HABaTElbHBIE  YHUBEpCajbHble  y4eOHbIE  JecCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIEC YUEOHbIE 1EHCTBUS.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NeliCTBUS

ba3oBble Jlornueckue necTBUs:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUH);

YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIINK, OCHOBAHUS JIJIs1 0000IIEHNS 1 CPABHECHHS;

BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYMsI B paccMaTpUBaeMbIX (akTaxX, JAaHHBIX W HAOIIOJIEHUSX, OTHOCSIIUXCA K (U3UIECKUM
SBJICHUSIM;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3U TpPHU HM3yYeHUM (U3UYECKUX SIBICHUNM U TPOIIECCOB, JAENaTh BBIBOJABI C HCIOJIb30BAaHUEM
JETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, BEIIBUTATh TUIIOTE3BI O B3aUMOCBS35X (PM3MUYECKUX BEIIMUNH;

CaMOCTOSITEIbHO BBIOMPATH CIOCOO pemieHus yueOHOW (u3nueckoi 3amadu (CpaBHEHHE HECKOIBKMX BapHUAHTOB PEIIECHHUS, BBHIOOP
HanboJIee MOAXOIAIIETO C YIETOM CAMOCTOSITENTFHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarebCKue AeiCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII MHCTPYMEHT IIO3HAHMS,



MPOBOAMUTH IO CaMOCTOSITENIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3MUECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIEeIOBaHHE
(U3UYECKOTO SIBJICHHUS,

OIICHUBATh HA IPUMEHUMOCTbH U JJOCTOBEPHOCTHh HH(OPMAIIHIO, TOJYICHHYIO B XOJI€ UCCIICIOBAHUS WIIA YKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATHL 000OIIEHHUS ¥ BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO HAOTIOACHHUS, OTIBITA, UCCIICIOBAHUS;
MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3MUYECKUX IMPOIECCOB, a TAKXKE BBIIBUTATH MPEAMOIOKEHHUS 00 MX Pa3BUTHH B
HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMIHBIC METOJbI, MHCTPYMEHTBI U 3aIPOCHI TPU MOUCKE W 0TOOpe MH(MOPMANUY WU JAHHBIX C YYETOM TPEIOKCHHON
y4ueOHOM (hU3MYeCcKOl 3a1auH;

AHAIM3UPOBAThH, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH NH(DOPMAIIUIO Pa3IMYHBIX BUOB B (POPM IIPEICTABICHHUS;

CaMOCTOSITEIILHO BBIOMpAaTh ONTUMANbHYIO (OpPMY MpeAcTaBieHUS WHGOPMAIMA W HIUTFOCTPUPOBATH PEIlaeMbie 3a7add HECIOXHBIMU
CXeMaMH, AuarpaMMaMu, UHOU rpadukoi U X KOMOMHALIUSAMU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSL:

B X07Ie 00CYXIeHHs y4eOHOro MaTepHrala, pe3yJbTaToB J1a00OpPaTOPHBIX PadOT U MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOn
TEMBI U BBICKA3bIBaTh HJIEH, HAIIEJICHHBIC HA PELICHHE 3a/1a4M U MOAepKaHue OIaroxenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXACHHUS C CY>KICHHUSIMH JIPYTUX YUYaCTHUKOB JAMANIOra, OOHAPYKUBATh PA3IMUUE U CXOJCTBO MO3UIINNL;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

myOJIMYHO MPEACTABIATH PE3YIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BAHUS, IIPOCKTA);

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U WHIUBUIYAIbHONU PabOThI MPU PEIICHUH KOHKPETHOW PU3NUECKON MPoOIEMBI;
MIPUHUMATH €I COBMECTHOM JIEATETbHOCTH, OPTaHU30BBIBAThH JEHCTBUS 110 €€ JTOCTHIKEHUIO: PACIPENeIsATh POJIH, 00CYKIaTh MPOIECCHI
U pe3yJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOIBKUX JIOJICH;

BBITIOJHATh CBOIO YacTh Pa0OThHI, JOCTUTasl KaueCTBEHHOTO pe3ylibTaTa MO CBOEMY HAIMpPABICHUIO U KOOPAWHUPYS CBOHM JCHCTBUS C
JPYTUMHU YWICHAMH KOMaH/IbI,

OIICHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT IO KPUTEPHUSIM, CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B )KH3HEHHBIX M YIEOHBIX CUTYAIUSAX, TPEOYIOMIMX ISl pelieHus] PU3NIeCKUX 3HAHUN;

OPUEHTHPOBATHCS B PA3IMUHBIX MOJIXO0JaX MPUHATHS PEIICHUN (MHAUBUIYAIbHOE, MPUHATUE PEIICHUs] B TPyNIe, NPUHITHE pElICHUN
rpynmnou);



CaMOCTOSITEJIbHO COCTaBJISITh JTOPUTM pelieHus (U3MYECKOW 3aJaud WIM IUlaHa WCCIASAOBAHUS C YYETOM HMEKOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATh [IPE/AJIaraéMble BApUAHThI PELLICHUM;

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JIaBaTh aJIEKBATHYIO OIICHKY CUTYAIlMH M MpeJyiarath MaH e€ N3MCHCHUS;

OOBSCHATH IPUYUHBI JOCTHIKEHHUS (HEOCTHKECHHSI) PE3YJIbTAaTOB JICSITEIILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBHI B JCATEIBHOCTH (B TOM YHCIIC B XOJ| BBINOJIHEHUS (PU3MUYECKOTO MCCIEAOBAHUS WIIM IIPOCKTa) HA OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIINXCS CUTYallUN, YCTAHOBIIEHHBIX OIIUOOK, BOZHUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYroro yejoBeKa B XOJIe CIOpa WU JUCKYCCUU HA HAYYHYIO T€MY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY
Apyroro;

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPH PEeIIeHUN (U3NIECKUX 3a/1a4 WK B YTBEPKACHUSAX HA HAYYHBIC TEMbI U TAKOE YK€ IIPABO JIPYToro.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOydeHus B 7 Kijacce IpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTb C(OPMHUPOBAHHOCTH Yy
00y4JaromuXCcsl yMEHU:
UCIIONIb30BaTh MOHATHS: (U3MUECKHE U XUMHYECKHE SIBICHUS, HAONIOJEHUE, IKCIEPUMEHT, MOJIeNb, TUIIOTe3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, )KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBMKEHNE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpHs, paBHOAEHCTBYyIomas cuia, nedopmanus (ympyras, MIacTHUecKas), HEBECOMOCTbD,
COOOILAOIINECS COCYIbI;
pasiindaTth ABJICHHUA (I[I/I(i)(l)YSI/Iﬂ, TCIIJIOBOC ABMIKXCHUC YAaCTUI] BEIIECCTBA, paBHOMCPHOC JIBUKCHHUEC, HCPABHOMCPHOC ABUKCHUC, MHCPI M,
B3aMMOJICHCTBHE TEJ, paBHOBECHE TBEPBIX TEI C 3aKPEIJIEHHON OCBIO BpAIlIeHHUs, Mepeiada AaBlIeHUs TBEPABIMU TEIAMHU, KUAKOCTIMH U
razamu, atMmoc(epHOe AaBlieHHE, IJIaBaHUE TEJ, MPEBPANICHUS MEXaHHMYECKOW SHEPTHH) IO OMMCAHHWIO MX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOILIHX JaHHOE (PU3NUECKOE SIBICHHE;
pacro3HaBaTh MPOSBICHUE H3yUYEHHBIX (DU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM 4uCle (U3NYECKUE SBICHHS B MPHUPOJE:
MPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOW MPUPOJIE, NEHCTBUE CUJIBI TPEHUS B MPUPOJEC U TEXHUKE, BIUSIHUE
aTMoc(epHOro JaBieHUs Ha KUBOM OpraHu3M, IJlaBaHUE PbIO, pplyaru B TEJI€ YEJIOBEKA, MPU 3TOM MEPEBOINUThH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIAICTSATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) GUINUECKUX SIBICHUM;
OTHCHIBATh U3YYCHHBIE CBOWCTBA TeN M (PU3UYECKHUE SIBICHUS, UCMONB3Ys (DU3MUECKHe BETUYHHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA,
BpEMs1, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TENa, CHJIa TPEHUS, NaBieHue (TBEPAOTO Tela, JKUAKOCTH,
ra3a), BBITAJKMBAIONIAsl CUJIAa, MEXaHWYecKas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIBI, KOX(PQOUIIMEHT MOJE3HOTO ICHCTBHS
MEXaHU3MOB, KUHETHYECKas W TOTCHIMAIbHAs SHEPIHsi), MPH OMUCAHWW TMPABHIBHO TPAKTOBATh (DM3WYECKHNA CMBICT HCIOIb3yEeMbIX



BEJIMYMH, UX O0O3HAYCHHSA W €IUHHIBI (PU3MUYECKUX BEIWYHMH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (H3UYECKYIO BEITHUMHY C
JOPYTMMH BETUYMHAMU, CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOIECCHI, UCIOJIb3Ys MpaBUiia CIOKEHUs] CHII (BIOJIb OJHOM MPAMOI), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, IpaBUIO paBHOBecHs pblyara (OJ0Ka), «30J0TOE IMPaBUIIO» MEXAHMKH, 3aKOH COXPAHEHHUS
MEXaHUYECKOM dHEPruu, Mpy ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alHUChIBATh €T0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATH (hU3MUECKUE SIBJICHHS, MPOLIECCHl M CBOWCTBA TEJ, B TOM YHWCJIE€ U B KOHTEKCTE CUTYyallMil MPaKTUKOOPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3HU, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKUX LIaroB ¢ OMOpod Ha 1—2 H3yueHHBIX
CBOIiCTBa (PpU3NUYECKUX SBIECHUHN, PUINIECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemaTts pacy€THbIe 3aa4u B 1—2 AeicTBUSI, UCIIONIB3YS 3aKOHBI U (JOPMYIIBI, CBSA3BIBAIOIIUE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBHS 33Jayll 3alMCBhIBaTh KPATKOE YCIOBHUE, TMOJICTABIATh (U3NUYECKHUE BEIWYMHBI B (POPMYJIBI U MPOBOAUTH PACUYETHI, HAXOIUThH
CIIPaBOYHBIE JaHHBIE, HEOOXOIMMBIE [Tl PEIICHHUS 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3UYECKON BETUYHHBL;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPH MOMOUIM (U3HUYECKUX METOJOB, B ONHCAHUU HCCIEAOBAHUSA BBIACIATH
IIPOBEPSIEMOE MPEANOI0KEHHE (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOIYUYEHHBIH PE3yJIbTaT, HAXOAUTh OLIMOKH B XOJE OIIbITA,
JIeNIaTh BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

OPOBOJIUTH OMNBITHl 10 HAOMIOJCHHIO (U3MYECKUX SBIEHUM WM (U3NYECKUX CBOMCTB Teil: (OpMYJIMpPOBAaTh MPOBEPSIEMBbIE
MIPEOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOI0 000pyA0BaHHUS, 3alIUChIBATh X0/1 ONbITa U (HOPMYIHPOBATH BHIBObL;
BBITMOJHATH MpPsIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, Macchl Tejaa, o0bEMa, CHUIIbl U TEeMIEepaTyphbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (POBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM 33JaHHOM aOCOTIOTHON MOTPEITHOCTUA U3MEPEHHIA;

IIPOBOAMTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrod ¢ UCIOIb30BaHUEM IPSIMbBIX U3MEPEHHH (3aBUCUMOCTHU
NyTH PaBHOMEPHO MABIKYIIErocs Tejla OT BPEMEHH JBM)KEHUS Tella, CHIIbI TPEHHUS CKOJIbXKEHHMS OT Beca Tela, KauecTBa 00paboTKU
MOBEPXHOCTEH T€d M HE3aBMCHUMOCTH CHJIBI TPEHMs OT IUIOIIAAM CONPUKOCHOBEHHUS TeJl, CHJIbl YIPYTOCTH OT YJ/UIMHEHUS NPYKUHBI,
BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTrPYKEHHON 4YacTH Tejla M OT MJIOTHOCTH JKHAKOCTH, €€ He3aBHCHMOCTH OT IUIOTHOCTH Teja, OT
[IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJl0, YCIOBHM IUIaBaHMsI Tell, YCIOBUN paBHOBECHsSI pblyara U OJOKOB), y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOT0 HUCCIEeIOBaHMs, cOOMpaTh YCTAHOBKY M BBINOJHATH M3MEPEHMS, CIeAysd NPEATOKEHHOMY IUIaHy, (UKCHPOBATH pPE3yJIbTaThl
MOJTyY€HHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUAE MPEAJIOKEHHBIX TaOMUI] M TpadHKOB, NeNaTh BBIBOABI MO pe3yJbTaTam
UCCIIEJOBAHMSI,

IPOBOJUTH KOCBEHHBIE MU3MEPEHUs (PU3MUYECKHX BEJIMYMH (TJIOTHOCTH BEIIECTBA JKUAKOCTH M TBEPJOTO TeJa, CUJa TPEHUS CKOJIBKEHUS,
JaBJICHUE BO3/lyXa, BHITAJKMUBAIOIAs CUJa, JEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTh TeNo, KOA((UIMEHT MOJE3HOTo AEeWCTBUA
IPOCTBIX MEXaHU3MOB), CJIEAYS MPEIT0KESHHON MHCTPYKLMU: TP BHIMOJIHEHUH U3MEPEHUN COOMpaTh HIKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUNCIISATH 3HAUEHUE UCKOMOW BEJTUYMHBI;

co0JTII01aTh MpaBHUJia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pY0BaHUEM;

yKa3blBaTh MNPUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, IWHAMOMETP, COOOIIAIOIIUECS COCYbI,
GapoMeTp, pelyar, MOABMKHBIA U HETTOJIBUKHBIN OJIOK, HAKJIOHHAS! TNIOCKOCTD;



XapaKTepHU30BaTh MPUHIMIEI JCHCTBUS M3YYEHHBIX MPUOOPOB M TEXHWYECKUX YCTPOMCTB C OMOPOH Ha MX OMUCAHUS (B TOM YHCIE:
HNOJIIAITHUKY, YCTPOMCTBO BOJONPOBOJAA, THIPABIMYECKUN MpPECC, MAaHOMETpP, BBICOTOMEp, MOPIIHEBONH HACOC, apeOMETp), MCIONb3Ys
3HAHMS O CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOX0oaANMBIE (pr3ndecKne 3aKOHbI 1 3aKOHOMEPHOCTH;
NPUBOJUTH IPUMEPHI (HAXOUTh MH(HOPMALIUIO O TPUMEPAX) NIPAKTHYECKOTO UCIOIb30BaHMs (PH3MUECKUX 3HAHUH B TIOBCETHEBHOM KHU3HU
i obecrieueHust 0€30MaCHOCTH MPU OOpPAIIEHUU ¢ MPUOOPaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/J0POBbS U COOJIIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH cpefe;
OCYIIECTBIISATH OTOOP HCTOYHUKOB HHPOpMaIMu B IHTepHETE B COOTBETCTBUU C 33aHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM H HyTéM CpaBHCHUA PA3JIMYHBIX MCTOYHHKOB BBIACIIATH I/IH(bOpMaIII/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe‘II/IBOﬁ WX MOXET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh IPU BBINOJHEHUH Y4YEOHBIX 3aJaHUi HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy (HU3HYECKOTO COAEp)KaHMs, CHPABOYHBIC
MaTepHalbl, pecypcsl cetu MHTepHeT, BIaseTh NpuéMaMyu KOHCIEKTHPOBAHUS TEKCTA, MPeodpa3oBaHus HHOOPMAIMH U3 OJJHON 3HAKOBOU
CHCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE KpAaTKWE IUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE 2—3 WCTOYHHMKOB HH(POpPMAalUH (H3HYECKOTO
COZIEpPKaHMs, B TOM YHCJIE IMyOJUYHO AENaTh KpaTKHe COOOIICHHsS O pe3yibTaTax IMPOEKTOB WIIM YYEOHBIX HCCIEAOBaHMUHU, NMPH ITOM
IPaMOTHO MCHOJIb30BATh U3yUCHHBIM MOHATUIHBIN anmnapaT Kypca (PU3MKH, COIPOBOKAATH BBICTYIIJICHUE IPE3eHTalueH;
OpU BBIIOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenensTe O0f3aHHOCTH B TPyNNE B COOTBETCTBUM C IMOCTaBICHHBIMU
3aJauaMy, CJIEINUTh 32 BBIIIOJIHEHUEM IUIaHa JEHCTBHM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B I€ATEILHOCTD I'PYMIIbI, BHICTPAUBATh
KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHC, YUUTbIBasA MHCHHEC OKPYKAIOMIHX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:
HCIIOJIB30BATh IIOHATHUA: MACCa W PASMEPLI MOJICKYJI, TCILUIOBOC ABHMIXCHHUC ATOMOB MW MOJICKYJI, arpC€raTHbIC COCTOSSHUSA BCIICCTBA,
KpUCTANINYEeCKUe U aMopdHbIe Teja, HACHIIIEHHBII U HEHACBHIEHHbIN Map, BIaKHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS SHEprus,
TEIJIOBOM JIBUTaTeb, SJIEMEHTApPHBIM JJIEKTPUYECKUN 3aps], JJIEKTPUYECKOE II0JIe, NPOBOJHHUKM M JIHUAJIEKTPUKH, ITOCTOSHHBIA
AIIEKTPUUYECKHUI TOK, MAarHUTHOE T10JIE;
pasnuyath sBIEHHs (TEIUIOBOE paclIMpeHHe M C)KaTHe, TeIulolnepeaaya, TEIJIOBOE paBHOBECHE, CMAYMBaHME, KAlWJUISPHBIEC SBICHUS,
UCTIApeHHe, KOHJIECHCAWs, TUIABJICHUE, KpUCTAJUM3anus (OTBEpIeBaHME), KHUIIEHWE, TeIulonepenavya (TeIIoNnpOBOIHOCTh, KOHBEKIIHS,
U3JIy4YeHUE), DIIEKTPU3alus TeJl, B3aUMOJEHCTBHE 3apsioB, JACHCTBUS 3JEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aHMMOJEHCTBHE
MAarHuToOB, HeﬁCTBHe MaramMTHOI'O IIOJIA Ha IMPOBOAHHK C TOKOM, DJICKTPOMAarHuTHas I/IH,ZIYKHI/U{) I10 OIMMHMCAHUTIO UX XAPAKTCPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;
pacrio3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3NUECKUX SIBICHUI B OKPYKAIOIIEM MHUpPE, B TOM uucie (PU3MYECKHe SIBICHHS B HPUPOE:
MOBEPXHOCTHOE HATSDKEHHE M KAaNWJULIPHBIC SIBICHUS B MPUPOJE, KPHCTAJUTBI B MpHupoje, m3mydeHne ConHIa, 3aMep3aHue BOTOEMOB,
MoOpckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera, dJCKTPUUYECKHUE SIBICHHUS B aTMocdepe, dJIEKTPUIECTBO JKUBBIX OPraHU3MOB,



MarHuTHOE Toje 3emid, Apeid MOIIOCOB, POJIb MArHUTHOTO TOJSA JUIS JKU3HM Ha 3emJe, MOJIIPHOE CHSIHHUE, IPU 3TOM MEPEeBOJIUTH
IPAaKTUYECKYIO 3a7auy B yueOHYI0, BBIIENIATh CYILIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUM;

OIUCBIBATh M3YYEHHBIE CBOMCTBA TeJl M (PU3UYECKUE SBICHUS, UCHOJIb3Yysd (PU3NUECKUE BEIUUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpIus,
KOJIMUECTBO TEIUIOTH, yelIbHAas TEINIOEMKOCTb BELIECTBA, y/Ie/IbHAs TEIUIOTa IUIABJICHHUS, Y/eIbHas TeII0Ta NapooOpa3oBaHus, yaeIbHas
TEIUIOTa CrOPaHUs TOIUIMBA, KOA(PGUIMEHT MOJIE3HOT0 IeHCTBUS TEIUIOBON MalllMHbI, OTHOCUTEIbHASI BIAXKHOCTh BO3/1yXa, JIEKTPUYECKUN
3apsill, CHJIa TOKA, SJIEKTPUYECKOE HAIPSKEHUE, COMPOTUBICHUE IPOBOAHUKA, YEIbHOE CONPOTUBIICHUE BEIECTBA, pa0OTa U MOILIHOCTb
3JIEKTPUUECKOr0 TOKA), MPU ONMMCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €AUHUIIbI
(GU3NUECKUX BEITMYNH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOUINE JAHHYIO (PM3UYECKYIO BEIUYMHY C APYTUMH BEITMUYMHAMH, CTPOUTH TPaPHUKH
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKTepu3oBaTh CBOMCTBa Tell, (PU3UUECKUE SBJICHUS M IPOLECCHI, UCHOJb3Ysl OCHOBHBIE MOJOXKEHHUS MOJEKYJSPHO-KHHETUYECKON
TEOpUU CTPOEHMS BEILECTBA, MPUHIUI CYNEPIO3ULMU OoJieH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsaja, 3akoH Oma uis
yudacTka Liemnu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs SHEPIUH, MPU 3TOM JaBaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA M 3alMChIBAThH
€ro MaTeMaTUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3MUYECKHE TPOLECCHl W CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYalMid NMPaKTHKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJIAT NTPUUUHHOCIICICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE M3 1—2 JOrMYecKMX IIAaroB ¢ OMOpod Ha 1—2 M3yueHHBIX CBOMCTBA
(buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7aun B 2—3 JNEHCTBUS, UCIOJb3YS 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHaIN3a
YCIIOBHS 3aJjaudl 3alMChIBaTh KPaTKOE YCIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PELICHUs 3a/1a4M, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Uil €€ pelleHUs, MPOBOAUTH pacu€Thl M CPAaBHUBATH IOJIYYEHHOE 3HAYeHHME (PU3MUECKON BEIMYMHBI C HM3BECTHBIMHU
JTAaHHBIMH;

pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3UUECKUX METOAOB, UCIOb3Ys OMMCAHUE UCCIIEAOBAaHUS, BbIIEIATh
IIPOBEPSIEMOE MPEINOJIOKEHNE, OLIEHNBATh IPABUIIBHOCTD MOPSI/IKA IPOBECHUS HCCIEA0BaHNUs, A€aTh BbIBOBL;

MIPOBOAMTD OMBITHI MO HAOIIOIEHNIO (PU3UUECKUX SABIEHUN WK (PU3MUECKUX CBOMCTB Tel (KanWUISpHbIE SBJICHHS, 3aBUCUMOCTD JTaBJICHUS
BO3JlyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH TMpOIlecca OCThIBAHMS M HarpeBaHUs NpPU H3JIYYEHHUH OT I[BeTa H3JIydarolieu
(moryomaoIIei) MOBepXHOCTH, CKOPOCTh UCHAPEHUS BOABI OT TEMIEPATYyPhl )KUIKOCTU U TUIOIMIAIN €€ MOBEPXHOCTH, HIIEKTPU3ALIUS TNl U
B3aMMOJICHCTBHE DJIEKTPUUYECKUX 3apsA/I0B, B3aUMOACHCTBHE IMOCTOSIHHBIX MAarHMWTOB, BU3yalM3alllsi MarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOIO IIOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBA JIEKTPOMAarHWTa, CBOMCTBA AJIEKTPOABUIATENS] IOCTOSIHHOTO
TOKa): GOPMYJIMPOBATH MTPOBEPSEMBIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000PY/I0BaHMsI, OMUCHIBATH XO/JI OTbITA U
(GbopMyIHpOBaTh BHIBOABI;

BBITOJHATh IPSIMBIE M3MEPEHMSI TEMIEPATYPbI, OTHOCUTEJIBHON BIIAXXHOCTU BO3/1yXa, CHJIBI TOKA, HANPSOIKEHHUS C MCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATh PE3YJIbTAaThl M3MEPEHHH C y4€TOM 3aJaHHON abCOJIFOTHOU
MOTPEIIHOCTH;



MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OHOW (DU3UYECKOM BEIIMUMHBI OT JIPYTOi ¢ UCIOJIb30BAHUEM MPSAMBIX U3MEPECHUM (3aBHCHMOCTD
COMNPOTHUBIICHUS TPOBOJIHUAKA OT €ro JUIMHBI, IUIOIIAIA TOTIEPEYHOT0 CEUEHHUS U YIEIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJHUKA, CHIIbI
TOKa, WAYIIEr0 Yepe3 MPOBOJHMK, OT HAMPSKEHUS HA MPOBOJHUKE, UCCIEAOBAHUE IMOCIEI0BATEIIBHOTO U MapaluIeIbHOTO COEIUHEHUI
MPOBOJIHUKOB): TUIAHUPOBATh HCCJIEAOBAHUE, COOUpATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIEAys MPEJIOKEHHOMY IUIaHy,
(UKCUPOBATh PE3yJIbTAThI MMOJTYUYEHHON 3aBUCMMOCTH B BUIE TaOJIUIl U TpadUKOB, AeNIaTh BHIBOJBI 110 PE3YJIbTATaM HCCIICIOBAHUS;
MIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (M3MYECKUX BEIWUYWH (yleiabHas TEIJIOEMKOCTh BEIIECTBA, CONMPOTUBIIEHHUE IPOBOJIHUKA, padoTa U
MOIIHOCTh JJICKTPUUYECKOTO TOKA): IUTAHHPOBATh HM3MEPEHUs, COOUpPATh AKCIECPHUMEHTAIBHYIO YCTAHOBKY, CIIEAYsS MPEII0KESHHOM
WHCTPYKLUH, U BBIYUCIIATH 3HAUEHHUE BEJINUNHBI;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH U padoTe ¢ 1a0opaTOPHBIM 000PYI0BAHHEM;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HW3YUYCHHBIX MPUOOPOB M TEXHHUUYECKHX YCTPOICTB C OMOpPOM Ha UX omucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHUS JOMOB, THUTPOMETp, TapoBas TypOWHA, aMIepMEeTp, BOJIBTMETP, CUETUHK ODJICKTPUUYCCKOW DSHEPruH,
3JICKTPOOCBETHTEIIbHBIC MPUOOPHI, HarpeBaTelbHBIE AJICKTPONPUOOpPHI (IIPUMEPHI), AICKTPHUUYECCKUE MPEAOXPAHUTEIIH, SJICKTPOMArHuT,
AJIEKTPOJIBUTATEIh IOCTOSSHHOTO TOKa), MCIOJb3ys 3HAHUS O CBOMCTBax (DU3MYECKUX SBICHUW U HEoOXoaumbie (unyeckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHUUYECKHE YCTPONCTBA M M3MEpPUTENbHbIE MPHOOPHI MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM (KUIAKOCTHBIH
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JABUTATENIb BHYTPEHHETO CrOpaHUs, JJIEKTPOCKON, PEOCTaT), COCTABISATH CXEMBI
AIIEKTPUYECKUX IIeTel C MOCIeI0BaTeIbHBIM U MapauIebHbIM COSAMHEHHEM DJIEMEHTOB, pa3inyas YCIOBHbIE 0003HAYEHUS DIIEMEHTOB
ANEKTPUYECKUX LETIEH;

MPUBOAUTH IPUMEPHI (HAXOAUTH HH(MOPMAIHIO O IPUMEPax) MPaAKTUUECKOTO UCTIOIB30BaHMs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM KU3HU
JU1si obecrieueHnst 6€30MacHOCTH MPU OOpaIlleHUH ¢ MpUOOpaMu U TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 370POBbS M COOJIIOICHUS
HOPM 3KOJIOTMUECKOTO MOBEICHUSI B OKPYXKAIOLEH Cpesie;

OCYIIECTBIISATh MOMCK WHGOpManuu (U3MUECKOTOo coaepkaHusi B VHTepHeTe, Ha OCHOBE UMEIOUIUXCS 3HAHUU U MYTEM CpaBHEHMUS
JIOTIOJTHUTELHBIX UCTOYHUKOB BBIJCISATh HHPOPMAIIHIO, KOTOPAs SBIISICTCS IPOTUBOPEYHBON MITM MOXKET OBITh HEJOCTOBEPHOM;
WCIIOJIB30BaTh TPU BBHIMIOJHEHWHM YYEOHBIX 3aJaHUN HAYyYHO-TIONMYJSAPHYIO JUTEPATypy (PHU3WYECKOTO COAEpIKaHUSA, CIPABOYHBIC
MaTepuaibl, pecypchl cetu HTepHeT, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi HHGOPMAIIUU U3 OJHON 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIC M KPATKHE YCTHBIE COOOIIEeHHs, 00001as HHPOPMAIIHIO M3 HECKOJIBKUX UCTOYHUKOB (DU3UIECKOTO
COJIepKaHusl, B TOM YHCJe MyOIMYHO MPEACTaBIATh Pe3yIbTaThl MPOSKTHOW HIIM MCCIEN0BATEIbCKON IEATEIHHOCTH, IPH 3TOM IPaMOTHO
WCIIOJIH30BaTh M3YUYEHHBIN MOHSITHIHBIN armapaT Kypca (GU3uKu, COMPOBOXK/IATh BRICTYTUICHHE MPE3CHTAIUEH;

MIPU BBITIOJTHEHNWN YYE€OHBIX MPOEKTOB W MCCIIENOBAHUM (PU3NYECKUX MPOIIECCOB PACHIPEACISITh 00SI3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTABIICHHBIMHU 33JJa4aMH, CIICIUTh 32 BHIMIOJTHEHUEM IJIaHa IEHCTBUIN M KOPPEKTHPOBATH €T0, aJIeKBATHO OIECHUBATH COOCTBEHHBIN BKIIA]I
B JIEATEILHOCTh TPYTIIbI, BEICTPABATh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISS TOTOBHOCTh pa3peniaTh KOH(MINKTHI.



K koumy oOyueHuss B 9 kJjacce NpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxkaTb CHOPMUPOBAHHOCTH Y
00yyaroIuxcst yMEHUH:
UCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MAaTepUAJIbHAS TOUKA, TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUUECKOT0 ABMXKEHMUS, iedopManus
(ympyrasi, niaacTuyeckas), TpeHUE, LIEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTDh U MEPErpy3KH, UEHTP TSHKECTH, aDCOIIOTHO TBEPIOE
TEJO, ILEHTP TSDKECTH TBEPAOTO Tejla, pPaBHOBECHE, MEXaHMYECKHue KoieOaHMs M BOJHBI, 3BYK, HH(Pa3ByK M YJIbTpa3ByK,
AIIEKTPOMArHUTHBIC BOJIHBI, MHIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTb W JaJIbHO30PKOCTb, CIEKTPHl HUCITYCKaHHS U
HOIJIOIEHMs, anb(da, 6eTa- U raMMa-u3Iy4yeHUs, U30TOIIbI, AepHas SHEPreTUKa;
pasnnyarh sBJIEHHUsS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE MABM)KEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBU)KEHUE,
CBOOOJTHOE TaJieHHE T, PAaBHOMEPHOE IBI)KEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTHBHOE IBIDKEHHE, KoJeOaTelbHOe
NBIDKEHUE (3aTyXarollue M BBIHYXKICHHbIE KojeOaHMs), PE30HAHC, BOJHOBOE JIBUXKEHHE, OTpPaK€HHE 3ByKa, NPAMOJIMHEHHOE
pacnpocTpaHeHue, OTPaKEHUE U IPEJIOMIIEHHWE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3sIoKEHHE Oenoro CBera B CIEKTp U
CJIO’KEHHUE CIIEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA, ECTECTBEHHAs PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOr0 CIEKTpa U3ITyUYeHUs)
10 OTIMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PH3HUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SIBICHUH B OKpY’XKarolieM MHpe (B TOM 4Yucie (pU3MUECKUe SIBICHUS B IPUPOAE:
IPWIMBBL W OTJUBBI, ABM)KEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAaKTHBHOE [BMKCHHE >KMBBIX OpPIaHM3MOB, BOCIIPUSTHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, IIyHAaMH, 3X0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOrHUecKoe JIeiicTBre
BUAMMOTO, YIbTPa(pHOIETOBOIO U PEHTI€HOBCKOTO U3JTyYeHHH, €CTECTBEHHBIN PaJMOAKTUBHBIN (DOH, KOCMHUUECKHUE JIy4H, PAJHOAKTUBHOE
U3ITy4YeHUe IPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAIMOAKTUBHBIX U3yYEHUI Ha OPraHu3M 4YeJIoBeKa), IPU 3TOM MEPEBOAUTDH IPAKTUUECKYIO
3aja4y B y4eOHYI0, BBIIETIATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (DU3UUECKUX SBICHUA;
OIKCBIBATh U3YYEHHBIE CBOICTBA Tel M (PU3NYECKUE SIBJICHUS, UCIIONb3Ys (PU3NYECKHE BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTh Teja
IpY HEPaBHOMEPHOM [BU)KEHUH, YCKOPEHHE, IepeMElIeHNe, MyTh, yIioBas CKOPOCTb, CUJa TPEHUS, CUJIa YNPYTOCTH, CHJIa TSAKECTH,
YCKOpPEHHE CBOOOJHOTO MaJIeHus], BEC Tella, UMITYJIbC Tejla, UMITYJIbC CUJIbI, MeXaHHuecKas paboTa U MOIIHOCTh, HOTEHIIMAIbHAs SHEPT U
Tena, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHLMATIbHASI SHEPTUS CXKATOM MPY>KUHBI, KHHETUYECKasi SHEPrus, MOoJHasi MeXaHu4ecKas
SHEprus, MEepPHOJ U YacToTa KoJeOaHUH, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHHS
Cpelibl), MPU ONMHMCAHUU MPABUJIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOJIb3YEMBIX BEIUYHMH, 0003HAUEHUS U €IUHUIBI (PU3NYECKUX
BEJIMYMH, HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEMYMHY C JAPYTMMU BETUUYMHAMH, CTPOUTH TpapUKH H3yUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOICTBa TeJ, (M3MUECKHUE SBJIEHUS U TPOILECCHI, MCIONb3Yysl 3aKOH COXPAHEHUS DSHEPIuH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLIMII CYIIEPIIO3ULIMY CUJI, TPUHLIUAII OTHOCUTEIbHOCTH ["anmuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI
OTpaXKeHMsI M TPEJIOMJICHUS! CBETA, 3aKOHbI COXPAHEHMs 3apsiIOBOTO M MAacCOBOTO YHWCEN MNPU SIIEPHBIX PEAKIUSAX, NMPU ITOM JlaBaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTUYeCKOE BhIPayKEHHE;



OO0BSACHATh (PU3MUECKHE MPOIIECCHl U CBOWCTBA TEJl, B TOM YMCIE U B KOHTEKCTE CUTYyallUld MPAKTUKOOPUEHTHPOBAHHOTO XapakKTepa:
BBISIBJIATb ITPUUYMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKUX IIaroB C OMOpoll Ha 2—3 M3y4YEHHBIX CBOWCTBA
buznyeckux sBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pelaTth pacy€THbIC 3a/1a4M (OMUpAIOUINecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIONb3Ysl 3aKOHBI U ()OPMYIIbI, CBSA3BIBAIOLINE (PUZNUECKUE
BEJIMYMHBI: HA OCHOBE aHAlM3a YCJOBHS 3aJa4d 3allMChIBATh KPATKOE YCJOBHE, BBISBIIATH HEIOCTAMOIINE WM H30BITOYHBIC AaHHBIC,
BBIOHUpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE JIJISl PEIICHHUS, IPOBOIUTh PACYEThl U OLIEHUBATH PEATMCTUYHOCTD MOJYyYEHHOTO 3HAYCHHUS
(U3UYECKON BEJIMYUHBL;

pacro3HaBaTh IpOOIEMbl, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIU (PU3UIECKUX METOJIOB, UCIOJIb3YsI ONMKUCAHUE UCCIIEAOBaHUs, BBIICIATD
poBEpsieMOe MPEAINONIOKEHHE, OICHUBATh MPABUIBHOCTh MOPSAIKA IMPOBEICHUS HCCIIENOBaHUS, JeJaTh BBIBOABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOICHUN U OTIBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOIIOICHUIO (PU3MYECKHUX SBICHUHN WM (PU3MUSCKUX CBOWMCTB TeJ (M3ydYeHHE BTOPOro 3akoHa HproTOHA, 3aKoHa
COXpAaHEHUS DSHEPIruH, 3aBHUCHUMOCTh IepHoJa KoJeOaHUil MPYKUHHOIO MasTHHKAa OT MacChl Tpy3a U IKECTKOCTU TMPYKUHBI H
HE3aBUCHMOCTh OT aMIUIUTY/Jbl MaJlbIX KoOJeOaHWH, MPSIMOJIMHEHHOE paclpOCTpPAaHEHHE CBETa, Pa3lIOKEHHE OEJoro CBETa B CIEKTD,
M3Yy4YEeHHE CBOICTB M300paKEeHUs B IUIOCKOM 3€pKaJie U CBOMCTB M300pa)KeHUs MpeMeTa B coOuparoieil InH3e, HabI0IeHUE CIIONIHBIX U
JMHENYaThIX CIEKTPOB M3JIYUYEHHUS): CAMOCTOATEIbHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO HaOopa 00OpylOBaHHUS, OMUCHIBATH XOJ
OTIBITA M €T0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOANTh TPU HEOOXOAUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHH, OINpeaelss cpeJHee 3HaYeHHe HU3MepsieMoil BeMMuuHBl (POKyCcHOE
paccrosiHue coOuparoiei TMH3b1), 000CHOBBIBATH BHIOOP CII0c00a u3MepeHus (M3MEepUTEILHOTO Tprbdopa);

MIPOBOJIUTH MCCJIEIOBAHKNE 3aBUCUMOCTEN (PU3MUECKUX BEIIMYUH C MCIIOJIB30BAHUEM TMPSAMBIX U3MEPEHUH (3aBUCUMOCTh MTyTH OT BPEMEHHU
P PABHOYCKOPEHHOM JBMKEHWH 0€3 HaudaJdbHOM CKOPOCTH, TEpHoja KojJeOaHWW MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBUCHUMOCTH yIJla OTpaXEHHsS CBeTa OT yrila MajgeHus W YIJia MpeloMJIeHHMs OT YIyia TaJeHus): IUIAaHUPOBaTh HCCIIENIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh yCTAaHOBKY, (DUKCHPOBATH PE3YJIbTAThl MOJYUYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJIE TAOJIHUI[ U
rpaduKoB, NeNaTh BBHIBOJIBI 110 pPe3yIbTaTaM UCCIICIOBAHHS,

MPOBOANTH KOCBEHHBIC U3MEpEHHsS (PU3MYECKHX BENUYUH (CpEeOHSsi CKOPOCTh M YCKOPEHHE Tella MpPU PaBHOYCKOPEHHOM IBMKCHHH,
YCKOpPEHHE CBOOOIHOTO MaCHHS, )KECTKOCTh MPYKUHBI, KOADPHUITUEHT TPEHUS CKOJIBKEHHUS, MEXaHW4YecKasi paboTa U MOITHOCTh, YaCTOTa
U TIepuoJ KoyieOaHU MaTeMaTHYeCKOro M MPYKWHHOTO MAasTHUKOB, ONTHYECKas CcuUila COOHMpAIoNeil JTUH3bI, PaJllOaKTHUBHBIA (OH):
MJIAHUPOBATh M3MEPEHHs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH M3MEPEHUs, CICAysl MPEIIONKEHHON WHCTPYKIIWH,
BBIYHCIIATH 3HAYEHUE BEJIMUYMHBI U aHATU3UPOBAThH NOJYUEHHBIE PE3YIbTAThI C YUETOM 33JaHHON NOTPEIIHOCTH U3MEPEHMUIA;

coOroaaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ JIabopaTOPHBIM 000PYIOBAHHEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYCHHBIX (DU3UUYECKUX MOJIENEH: MaTepuaibHas TOYKa, aOCOTIOTHO TBEPOE TEJIO0, TOUCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, [NIaHeTapHas MOJIe]Ib aTOMa, HYKJIOHHAs MO/IeTIb aTOMHOTO sI/Ipa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C OMOpPOIl Ha WX omMHMcaHUsA (B TOM YHCIE:
CIUJOMETp, JATYUKHU TOJOKCHHSI, PACCTOSIHUS U YCKOPEHHsI, PaKeTa, 3XOJIOT, OYKH, TEPUCKOMN, (hoToammapar, ONTHIECKHE CBETOBOIBI,



CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONIB3Yys 3HAHUS O CBOMCTBAaX (M3WYECKUX SIBICHUH U HEOOXoIuMble (U3NYECKHE
3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl M CXEMATHYHbIC PUCYHKU H3YUYEHHBIX TEXHMUYECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX
IPOIIECCOB TPHU PEHICHUH Y4eOHO-PAKTUYECKUX 33734, ONTHUYECKHE CXEMbI JJIsl TOCTPOCHHUS H300paKEHHWH B IJIOCKOM 3epKajie U
coOuparole J1H3E;

MPUBOIUTH MPUMEPHI (HAXOAUTH HH(OPMALIHIO O IPUMEPax) NIPaKTHUECKOTO UCIOIb30BaHuUs (PM3UUYECKUX 3HAHUI B MTOBCETHEBHOM JKU3HU
it obecriedeHusi 0€30MaCHOCTH TPU OOPAIICHUH ¢ TPUOOPaMU M TEXHHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3JJOPOBbS U COOIIOICHHUS
HOPM 3KOJIOTMUECKOTO MOBEICHUSI B OKPYXKAIOLLEH Cpese;

OCYHIECTBIISITh MOUCK HH(pOpMAIUK (U3HUECKOro cojaep:xkanus B HTepHeTe, camMocTOATEeNnbHO (OPMYyNIHUPYsl MOMCKOBBIN 3ampoc,
HAXOJIUTh TIYTH OIPENENICHUs] JOCTOBEPHOCTH TMOJMYYEeHHOH HWH(POPMALMU HA OCHOBE HMEIONIMXCS 3HAHWW W JIOMOJHHUTEIHHBIX
HMCTOYHHKOB;

WCIIONIb30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEpaTypy (U3HUECKOro COJEp>KaHUs, CIPABOYHBIC
MaTepHalbl, pecypcsl cetd HTepHeT, BiIaneTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MPeodpa3oBaHus HH(YOPMAIMH U3 OJJHON 3HAaKOBOU
CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC IHMCHBMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpPMAlMUM M3 HECKOJBKMX HMCTOYHHKOB (DPU3MYECKOTO
COJIep’KaHus, MyOJUYHO TPEACTABIATh pPE3yJbTaThl MPOEKTHOM WM HCCIEI0BAaTENbCKOW JIE€ATE€IbHOCTH, IPU STOM TI'PaMOTHO
UCIOJIb30BaTh U3yUEHHbIN MOHATUHHBINA anmapaT M3y4aeMoro pasjena (GU3MKU U COIPOBOXKAATh BHICTYIUICHHE Mpe3eHTale ¢ yuéToM
0COOEHHOCTEHN ayUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE
7 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHBIE
(uudposbie)
Nen/m  HaumeHoBaHHe Pa3iesioOB U TeM NMPOrpaMMbI Beero KOﬁHTpOJ’lLHhIe HpﬁaKaneche 06pa3oBaTebHbIE
padoThI padoThI pecypen
Pa3nen 1.0Ou3nka u e€ posib B MO3HAHNH OKPY KAIOLIEr0 MUPa
bubmunorexa LIOK
11 Pu3HKa - Hayka O MPHPOAC 2 0 0 https://m.eds00.ru/7f416194
bubnmnoreka IJOK
12 PH3HHCCKHC BEMMHHEI 2 0 ! https://m.edsoo.ru/7f416194
. bubnunoreka IJOK
1.3 EcTtecTBeHHOHAYYHBI METO]T TO3HAHUS 2 0 1 hitps:/m.edso0.ru/7f416194
Hroro no pazaeny 6
Pasjnen 2.1lepBoHayajibHbIE CBeIeHHUS O CTPOCHUM BellecTBA
2.1 CtpoeHue BelecTBa 1 0 bubmmorexa TIOK
' p B https://m.edsoo.ru/7f416194
2.2 JIBr>keHue 1 B3aMMOJECHCTBHE YaCTHI] BEIIECTBA 2 1 bubmorexa LIOK
' A teett https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHUS BEIIIECTBA 2 bubmorexa LIOK
' p B https://m.eds00.ru/7f416194
Hroro 1o pazneny 5
Pa3nen 3./IBu:keHue U B3auMoaelcTBHE TeJ
bu6mmoreka IJOK
31 MexaHH4ECKOe ABKCHHE 8 https://m.edsoo.ru/7f416194
butmmoreka [IOK
3.2 HHepuwa, Macea, mwioTHOCTS 4 ! https://m.eds00.ru/7f416194
butmmoreka [IOK
33 Cuna. Brer cun 14 . 2 https://m.eds00.ru/7f416194
Hroro 1o pazneny 21
Pa3nen 4./laBiienne TBEPABIX TeJl, JKUAKOCTEH M ra30B
41 Hasnenue. Ilepenaua naBieHus: TBEPALIMU TEIAMHU, 3 bubmmoreka [[OK

KHUIKOCTAMU U ra3aMn

https://m.edsoo0.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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmmoreka [IOK

42 Jlasnenme xuaKoCTH 5 https://m.edsoo.ru/7f416194
bubmmoreka [IOK

4.3 ATMOC(epHOE J1aBIICHHE 6 https://m.edsoo.ru/7f416194

4.4 JleiicTBHE )KMIIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TEJO 7 3 bubmorexa [IOK

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

HUroro no pazaeny 21

Pa3nen 5.PaGora m MOIIHOCTB. JDHeprus
bubnuorexa LIOK

51 Pabora 1 MomEoCTE 3 1 https://m.edsoo.ru/7f416194
bubnuorexa LIOK

= IIpocTre MexaHM3MEL 3 1 https://m.edsoo.ru/7f416194
bubnuorexa LIOK

5.3 Mexannteckas sueprus 4 1 https://m.edsoo.ru/7f416194

Hroro o pazneny 12

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

KosnuecTBO 9YacoB JJ1eKTPOHHBbIE
. (undposbie)
Nen/m  HaumeHoBaHMe pa3/iesioB U TeM MPOrPaMMbI Beero KOﬁHTpOJ‘[LHLIe H%aKanecmle 06pa3oBaTeIbHbIE
padoThI padoThI pecypes
Pazgen 1.TenioBele siBJIeHUS
1.1 CTpoeHure U CBONMCTBA BEIIECTBA 7 buGmorexa LIOK
' P m https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
1.2 Tennossie mponeccal 21 1 5 https://m.edsoo.ru/7f4181ce
HUroro mo paznemy 28
Pazjien 2.9/1ekTpryecKue U MATHUTHBIE SIBJICHUS
21 DJEeKTpUYECKUE 3apsabl. 3apsKEHHBIE TEIa U UX 7 1 bubmmorexa [IOK
‘ B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuoreka [IOK
2.2 [TocTosSTHHBIHN NMEKTPHYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
2.3 MarHuTHEE BICHHA 6 1 = https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
24 D7EKTPOMATHUTHAS HHYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasaeiny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
o (undposbie)
Nen/m  HaumeHoBaHMe pa3/iesioB U TeM MPOrPaMMbI Beero KOﬁHTpO.]'[])HLIe H%aKanecmle 06PA30BATETBHBIC
padoThI padoThI pecype
Pa3nen 1.Mexanuueckue siBJeHUsI
bubmuoreka LIOK
11 MexaHn4ecKoe ABMKEHHE H CIIOCOOBI €TI0 OIUCAHHMS 10 1 https://m.edso.ru/7f41a4a6
N bubnuoreka [IOK
12 Baanmozerictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
13 3aKOHbI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 40
Pa3nen 2.MexaHuueckne KoJje0aHusl M BOJHbBI
bubmuoreka LIOK
2.1 Mexammieckue Konebanus ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
2.2 MexaHn4yecKkue BOJHBL. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
HWroro mo paznemy 15
Pa3nen 3.91eKTPpOMaruHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJTHBI
3.1 DIEeKTPOMarHUTHOE 110JI€ B JIEKTPOMarHUTHEIE BOJTHBI 6 2 Eubmiorexa OK
' P P https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6
Pa3nen 4.CBeToBbIE IBJICHUS
Bu6nmoreka IJOK
4.1 3aKOHBI paCpPOCTPaHEHHS CBETA 6 2 https://m.edsoo.ru/7f41ada6
Bu6nuoreka IJOK
4.2 JIVH3BI ¥ ONITHYECKUE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka IIOK
4.3 Paznoxenue Genoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nena 5S.KBaHTOBEIE ABJICHUSA



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

51 Hcrmyckanve u TIOTTIONIEHHE CBETa aTOMOM 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6

5.2 CTpoeHne aTOMHOTO sipa 6 1 Egg;%%é;ii?ﬁﬂ f41a436
53 acpise peasiumn 7 L i edsooru7iatadss
Hroro mo paznemy 17
Pa3nea 6.11oBTOpHUTEIHHO-00001IAI0IIHIT MOTYIb
6.1 [ToBTopenue n 06o01IeHUE COAEpKaHUS Kypca PU3UKH 9 5 Bubmuorexa [JOK

3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Konu4yecTBo yacoB Tara JJIeKTpoHHBbIe HU(POBBIE

Nen/m | Tema ypoka Beero Konrtpoasnsie IlpakTnyeckue R— o0pa3oBaTeJIbHbIE

padoThI padoThI pecypchbl

1 ®dusnka — HayKa 0 MpUpoAe. SIBIeHUs MPUPOIBI 1

2 dusnyueckue sBICHUST 1

3 du3uvecKkre BeIMYUHBI U UX U3MEPEHUe 1
Ypok-uccinenosanue "M3mepenue TeMnepaTypsl pu

4 TTOMOIIIH KUAKOCTHOTO TEPMOMETPA B JaTIHKa 1 1
TeMmeparyps!”

5 MGTO)J;bj Hay1HOTO IIOSHAHHS. Onwucanne HpuU3nIecKux 1 EI/I6JI.I/IOTeKa HOK
SIBJICHHI C TOMOIIIBIO MOJISIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka rumnoTe3bl: 1aabHOCTh

6 MoJIETa MAaprKa, MyIMEHHOTO TOPU30HTAITEHO, TEM 1 1
0oJIbIIre, 9eM OoJIbIe BhICOTa IMycKa"

7 Crpoenue BemiecTBa. ONbITHL, JOKA3bIBAIOLIUE 1 Bu6nuoreka IJOK
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>keHue YacTull BelllecTBa 1 Bubmiorexa HIOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccienobanue «OMbITHI 10 HAOIOICHUIO 1 1
TEIUIOBOTO PaCIIUPEHHS Ta30B»

10 ArperaTHbIE COCTOSHUS BEIECTBA 1

o | oS g corrm o O | B LOK
BEIIECTED) https://m.edsoo0.ru/ff0a0378

12 Mexanuueckoe JBUKeHUE. PaBHOMEPHOE 1 1 BI/I6JI.I/IOTeKa HOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. Equnuiibl ckopoctu 1 E&Igg:lfl(;;éel:jii(.)rﬁlffowmc

14 Pacuer nyTH 1 BpeMeHU IBUKEHUS 1 BH6H,HOTeKa LIOK

https://m.edsoo.ru/ff0a0ae4

15 WNueprusa. Macca — Mepa HHEPTHOCTH TeI 1 Bubnroreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

ITnoTHOCTE BemiecTBa. Pacyer Maccel 1 00beEMa TEJIA 10

https://m.edsoo.ru/ff0a0c10
bu6nmoreka IJOK

16 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatophas pabdora «OnpeneneHue MIOTHOCTH
TBEPAOTO TEIIa
18 Pemenwne 3agad mo teme "IlmoTHOCTH BemecTBa" bubmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepUCTHKa B3auMoeicTBus Teir. Cuna
yrpyrocta. 3akoH ['yka
Jlaboparopras pabora «M3y4eHne 3aBUCUMOCTH
20 pacTspkeHus (edopMaIiy) IpY>KUHBI OT MPUIIOKEHHON
CHJIBI»
21 SABnenne Tarorenns. Cuna TsSHKeCTH
29 CBsi3p MKy CHIION TSKECTH U Maccoil Tena. Bec Tena. bubmmorexa [IOK
Perrenne 3a1a4 mo teme "Cuia TsokecTr" https://m.edsoo.ru/ff0al1778
23 Cuna TshKecTH Ha Ipyrux miaHeTax. Ousmueckue bubmmorexa [IOK
XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
Bubnunoreka [IOK
24 Vsmepenne cu. Jlunamomerp https://m.edség.ru/fanlScc
bubmuoreka IIOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
2 CrnoxkeHne ByX CHJI, HAIIPABIEHHBIX IO OJTHOM MPSMOii. Bubnuoreka [IOK
PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o teme "PaBHonelicTBytomas cri"
. Bbubnuroreka [IOK
28 Cuna tpenus u e€ BuJbl. TpeHUE B IPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
| eos sy oo o B LOK
P Sl paxTep https://m.edsoo.ru/ff0alcc8
COIPHKACAIOIINXCSI IOBEPXHOCTEH
30 Pemenwue 3ama4 Ha onpe/ieNieHue paBHOIEHCTBYOMIEH
CHIJIBI
31 Pemenue 3anau mo remam: «Bec Tenay, «I'paduueckoe Bbubnunoreka [IOK
n3o0paxkenne cuin», «Cuirsl», «PaBHOIEHCTBYOMIAS CHID) https://m.edsoo.ru/ff0alde0
32 KontponbHas pabota o Temam: «MexaHHIecKoe



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

IBUKEHHE», «Macca, IIoTHOCThY, «Bec Tenay,
«I'padmueckoe n3o0pakeHne cuimy, « CHIB»

33 Hasnenne. CiocoObl YMEHBIICHUS U YBETHYCHHUS bubnuoreka [IOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue rasa. 3aBUCUMOCTh JaBJICHHS ra3a oT 00bEMa, bubmuoreka LIOK
TEMIIEPATyphI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus: TBEPABIMU TEJIAMH, KUAKOCTIAMHU U bubmmoreka [JOK
razamu. 3akoH [Tackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KHUIKOCTH U T'a3e, BRI3BAaHHOE ICHCTBHEM Bu6nuoreka IJOK
CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo TeMe «/laBiaeHne B )KUAKOCTH U Ta3e. Bu6nmoreka IJOK
3akoH [Tackais» https://m.edsoo.ru/ff0a2826
bubmuoreka LIOK
38 Coobmaronmecs cocy el https://m.edsoo.ru/ff0a2970
39 IMuapaBandeckwuii mpecc bubmorexa LHOK
P P https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiiHeBO# JKUIKOCTHBIN HaCOC
i Bubnunoreka [IOK
41 ATtmocdepa 3emiin ¥ IPUIKHBI €€ CYIIeCTBOBAHUS https://m.edsoo.ru/ff0a2bs5a
bubmuoreka IIOK
42 Bec Boznyxa. ATmochepHoe naBrneHue https://m.edsoo.ru/ff0a2bs5a
43 Uzmepenne atmocdepHoro nasneHust. OnbIT Bubmmorexa [JOK
Toppuyesutu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTb aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl Bbubnuorexa LIOK
YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
45 BapomeTtp-aneponn. ATMocdepHoe aBieHHe Ha Bubmuorexa LIOK
Pas3IMYHBIX BEICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o reme " AtmMochepHoe naieHue"
47 JelicTBUE )KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TEJIO. bubnmnorexa [JOK
ApxumesioBa cuia https://m.edsoo.ru/ff0a3276
o | oo e Omenene s B LOK
A VIO 24 https://m.edsoo.ru/ff0a33fc
KHUJKOCTH
49 JlaboparopHas pabora no Teme «lccnenoBanue bubnmnoreka [JOK
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3aBUCHMOCTH Beca Telia B BOZIE OT 00bEMa MOrpyKEeHHOM
B JKUJIKOCTb YacTH TeJa»

https://m.edsoo.ru/ff0a3514

50 [Tnapanue Ten bubmmoreia HOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas pabora "KoHcTpyrpoBaHue apeomeTpa
51 WM KOHCTPYHUPOBAHHE JOIKHU M OTpeieNieHue e 1
rpy3onoabéMHocTH"
o | o e o e s B 10K
AYXOLLY ’ PA ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH M Ta30B»
53 KontponbHas pabota o Teme «/laBieHue TBEpAbIX Tel,
JKUJKOCTEHN U ra30B»
Bu6nuoreka IJOK
>4 Mexammyeckas padota https://m.edsoo.ru/ff0a3f82
Bu6nuoreka IJOK
55 MorHocTh. EAMHALIEI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienosanue "Pac4ér MOIIHOCTH, pa3BUBaEMOM 1
MIpH MTOABEME TI0 JIeCTHHIIE"
57 ITpocTeie MexaHu3Mbl. Peiuar. PaBHOBECHE cUll Ha
phlyare
Prruaru B TexHuke, ObITY M ipupoze. JlabopatopHas Bubmuorexa [JOK
58 - 0.5 ]
pabora «MccaenoBanne yCIOBHA paBHOBECHSI Pbluara https://m.edsoo.ru/ff0a478e
59 Pemenue 3agad mo teme «Y CI0OBUSI paBHOBECHS phIYaray bubsmorexa HOK
s P p https://m.edsoo.ru/ff0a48a6
Koaddunment mone3Horo neicTBrsi MEXaHU3Ma.
60 Jlabopatopnas padora «M3mepenue KII1/{ HakionHOM 0.5
TIJIOCKOCTID)
" " bubmunoreka IIOK
61 Pemrenne 3amay o teme "Pabota, momtHocTh, KI1/] https://m.edsoo.ru/ff0adcas
62 Mexanuueckas sHeprusi. Kunernueckas u Bubmoreka [JOK
MOTEHIIMAbHAS YHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKoH cOXpaHEeHHs MEXaHMYECKON dYHEPTUr bubimorexa LHOK
P P https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIEPUMEHT 1O TeMe "DKCIEPUMEHTATIBHOE 1
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OTpeICTICHIE U3MECHEHUS KHHETUICCKON U
MOTCHIIMAIBHOMN SHEPTUH MPH CKAaTHIBAHUY TENa IO
HAKJIOHHOH IIOCKOCTH"

KontponbHas padbora mo TeMe «PaboTa 1 MOIITHOCTb.

65 1
OHeprus

66 PesepBHbIii ypok. Paborta ¢ Tekctamu 1o Teme 1 bubmmoreka [JOK
"MexaHuueckoe aBrKeHue" https://m.edsoo.ru/ff0adee6
PesepBHsrii ypok. Pabota ¢ Tekcramu mo Teme "JlaBneHne bubmmoreka [JOK

67 N . " 1 .
TBEP/BIX TEJ, JKUAKOCTEH M ra30B https://m.edsoo.ru/ffOa4ffe
Pesepsuslii ypok. Pabota ¢ Tekctamu o reme "Pabora.

68 B 1
MorHOCTh. DHEpTHS

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 12
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIe U (POBbIE

) Jara
Ne i/ Tema Ypoka Beero KO]—[TpO_]‘[])H])]e HpaKaneCKne H3ydenus 06pa30BaTeJ1]>H]>Ie
padoThI padoThI pecypchbl
1 OCHOBHBIC TTOJIOKEHUS MOJICKYJIIPHO-KHHETHUECKOM 1 bubmunoreka [JOK
TEOPHH U MX OIBITHLIE ITOTBEPIKICHIS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Monenu TBEPIOTO, KHUIKOTO M ra3000pa3HOTO 1 bubaunoreka [IOK
COCTOSIHHMII BelecTBa https://m.edsoo.ru/ff0a540e
OOBsCHEHUE CBONCTB TBEPIOTO, KUIAKOTO U
4 ra3000pa3HOTO COCTOSIHUH BEIIECTBA HA OCHOBE 1
MIOJIOKEHUHN MOJIEKYJISIPHO-KHHETUYECKON TEOPUU
5 Kpucramimueckue 1 amopHbIE Temna 1 bubmorexa LHOK
p P https://m.eds00.ru/ff0a5800
6 CMaunBaHMe U KaWIIIpHOCTh. [loBepxHOCTHOE 1 Bu6mmoreka [IOK
HaTsDKEHUE https://m.edsoo.ru/ff0a5530
7 TerutoBo€ pacmupeHue u cxxaTue 1 bubamorexa LHOK
p P https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsI3b TEMIIEPATYPHI CO CKOPOCTHIO 1
TEIJIOBOTO JIBHKSHHSI YaCTHUI]
9 Brytpennss sneprust. CriocoObl M3MEHEHHsI BHYTPEHHEH 1 bub6imoreka [IOK
SHEPrHU https://m.edsoo.ru/ff0a5c60
butmmoreka [IOK
10 Braet rerionepenain . https://m.edsoo.ru/ff0a6412
L ronnonsi moicts seutoems n warepiaton s nenme ) 1 buGmoresa LIOK
" B P H https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus
bu6mmoreka IJOK
12 KonuuectBo TennoTel. Y neabHas TEMIOEMKOCTD 1 hitps://m.eds00.ru/ff0a6976
13 YpaBHeHue TemioBoro 6ananca. TermiooOMeH 1 1 bubamnoreka [HOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas padora "HccrnenoBanue SBICHUS bubnmnoreka [JOK
14 . . 1 1 )
TEII000MeHa ITPH CMEITMBAHNY XOJIOIHOM U ropsiueit https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

BOJGI"
Pacuer konmyecTBa TEIIOTHI, HEOOXOAUMOTO IS

15
HarpeBaHusl Teja U BBIACIIEMOTr0 UM MPU OXJIKICHUN
16 JlaGopatophas pabora "OnpeneneHue ynenabHON Bu6mmoreka LIOK
TEIUTOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILINBA. Y IeTbHas TEIUIOTa CTOPAHS bubamorera LHOK
P A P https://m.edsoo.ru/ff0a7b5a
18 [InaBnenve u 0TBEpACBaHNE KPUCTATUIIMICCKUX Tedl. Bu6mmoreka LIOK
V nenbHast TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padora "Omnpenenenne yaenbsHOI bubmmoreka [HOK
TEIUIOTHI TJIABJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bubnmoreka IJOK
20 [TapoobOpa3oBanue u KoHAeHCcaus. Mcnapenue
pOOOP pereat P https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas TemuoTa napoodpa3zoBaHus U
21 KOHJCHCA I/Iﬁ 3aBHCUMOCTh TGMII)'IC aI; bl KHIICHUS OT bubmorexa LIOK
ACHCatii. patyp https://m.edsoo.ru/ff0a786c
aTMoc(hepHOTO TaBIeHUS
Bnaxxnocts Bo3ayxa. JJabopaTophas pabota bubnuotexa [IOK
22 " ] " .
OmnpeieneHne OTHOCUTENLHON BIQXKHOCTH BO3yXa https://m.edsoo.ru/ff0a7628
23 Perenue 3aa4 Ha Onpe/ielieHUE BIIAXKHOCTH BO3IyXa
24 [IpunnuE! paboTH! TEMIOBHIX ABUTaTeNel. [lapoBas
TypOuHa. [IBUTaTe)lb BHYTPEHHETO CTOPaHHS
o5 KII[ TermoBoro asurartess. TemaoBble ABUTATEIN U bubmmoreka [IOK
3aIUTa OKPYKAIOIICH CPeJIbl https://m.edsoo.ru/ff0a7c7c
2% 3aK0H COXpaHEHUs U MPEBPAIICHNAS YHEPTHH B TETUIOBBIX
mporeccax
27 [loaroroBka kK KOHTPOJIBHOH padote o Teme "TernoBsie Bbu6imoreka LIOK
siBJIeHUsl. MI3MEHEeHUe arperaTHbIX COCTOSTHUM BeriecTBa https://m.edsoo.ru/ff0a83f2
28 Kontponbnas padota no Teme "TensoBsie SBICHUS. Bbu6immoreka [IOK
V3MeHeHue arperaTHbIX COCTOSIHHI BemecTa" https://m.edsoo.ru/ff0a86ae
29 Onexrpuszauus Ten. J[Ba posna 3JeKTPUUECKUX 3apsI0B
30 Ypok-uccrnenopanue "OneKTpU3anns TEJI HUHAYKINEH 1
MIPH CONPUKOCHOBEHUH"
N bubnuotexa [IOK
31 B3aunmopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona Oumorexa 1O

https://m.edsoo.ru/ff0a87e4
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QHCKTPI/ILICCKOC II0JIC. HaHpSI)KeHHOCTB QJICKTPUUYCCKOTO

bubmmoreka [IOK

32 noJist. [IpyHIMO Cyneprno3uIMK AIEKTPUUSCKUX MOIei https://m.edsoo.ru/ff0a8a0la
33 Hocutenu snektpuyeckux 3apsaoB. DIeMEeHTapHbIH
3apsn. CTpoeHne aToMa
34 [IpoBOOHUKH W TUANIEKTPUKHU. 3aKOH COXPaHEHHS Bu6mmoreka LIOK
DIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha NpUMEHEHUE CBOMCTB AJIEKTPUUYECKUX bubmoreka [JOK
3apsIoB https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKUI TOK, YCIOBHSI €T0 CYLIECTBOBAHUSI. bubmmoreka [HOK
VCTOYHMKH 3JIEKTPUYECKOr0 TOKa https://m.edsoo.ru/ff0a95a4
37 JleificTBHS AIEKTPUIECKOTO TOKa bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleficTBre 3IEKTPHUUECKOTO MO 1
Ha TPOBOJIHUKHU U TUJIEKTPUKHU"
39 DNEeKTPUIECKUI TOK B METaJIaX, KHUIKOCTIX U razax bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a9838
40 OnekTpuyeckas Lenb U €€ COCTaBHbIEC YAaCTH
a1 Cuna toka. JlJaboparopHas padota "V3mepenue u 05 Bubaunoreka [IOK
peryinupoBaHue CHJIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
42 J?Ing);g?ggS{I;Zengggz)f%};izplzfl;?; ;FGF:II?}‘/HI/IpOBaHI/Ie 0.5 bubmorexa LOK
" ' https://m.edsoo.ru/ff0a9e14
HaNpsDKEHUS
43 ConpoTHBieHNE TPOBOAHMKA. Y AETBHOE CONTPOTUBIIEHUE bu6immoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
| oopempums s o e 1 Bumorera 0K
" ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEUEHUsI U MaTepualia
3aBUCHMOCTH CHJIBI TOKA OT HanmpspKeHus. 3akoH OMma bu6mmotexa [IOK
45 )
JUTSL y9acTKa IeTH https://m.edsoo.ru/ff0aad4a
Jlabopartopnas pabora "VccneqoBanue 3aBUCUMOCTH
46 CI/IJ?IEPTOI?;) I/I,Z[yII)J_Ie61?0 qepecscpgfp(l)cmp eo?r COl'(I:p0T(I);BIIeHI/I$I 1 bubmmorexa LIOK
’ > https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HanpsbKEHHs Ha PE3UCTOpe
47 [TocnenoBarenbHOE 1 MapaieTbHOE COSTUHEHUS

IIPOBOJTHUKOB
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JlaGopatopnas padota "[IpoBepka npasuia CI0KEHHsI

48 HaIpsOKEHUHN TPU MOCIIEIOBATEILHOM COCIMHEHUU JIBYX 1 bubmorexa HOK
P " P A By https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlaboparopHnas pabora "IIpoBepka mpaBmiIa ISl CEITBI 1 bubmmoreka [JOK
TOKa IIPH TapalieIbHOM COEAMHEHNH PESUCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenne 3amay Ha mpuMeHeHne 3akoHa OMa Jist bubmmoreka [{OK
Pa3IUYHOTO COCTHHEHUS TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOTITHOCTB AJIEKTPHUIECKOTO TOKA. 3aKOH bubmoreka [JOK
Jlxoyns-Jlenmna https://m.edsoo.ru/ff0ab124
JlaboparopHas padora "Omnpenenenue padoThl U Bbubanoreka [JOK
52 " 1 .
MOIIHOCTH 3JICKTPHYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DNEKTPUYESCKHUE LU U MTOTPEOUTEH HIEKTPUICCKON Bbubaunoreka [IOK
53 )
sHepruu B 0bITy. KOpoTKOE 3aMbIKaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJLHOU PabOTE MO TEME
54 "3;121(”: p]:qecxne I:Zpﬂ;;H 32 pi[)KG:IHIiG zera 1 UX bubmmorexa [IOK
Py PALBL Saps: G https://m.edsoo.ru/ff0abd2c
B3aMMOICHCTBUSA. [10CTOSIHHBIN IEKTPUICCKHIA TOK
K o " .
S5 Sapmwennue e i ssansoretierm, Tocromm Bufimorera LIOK
P N A ' https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKHIA TOK
56 [TocTossHHBIE MarHUTHI, KX B3aUMO/ICHCTBHE
57 Ypok-uccinenosanue "M3yueHue moiei MOCTOSHHBIX 1 bubnuotexa [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe 1mojie. MarHuTHOE 110Jie 3eMJTd U €ro bubmmoreka [IOK
58 .
3HAUCHHUE IS )KU3HU Ha 3emJie https://m.edsoo.ru/ff0acOba
OmnsiT Opcrena. MarauTHOE TOJIE 3JIEKTPUIECKOTO TOKA bu6mmotexa [IOK
59 )
MarauTHOE 1oJie KaTYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
[IpuMmeHeHne NEKTPOMArHUTOB B TEXHUKE.
60 H§60 aTopHas a6T(£)Ta "W3ydyeHue nedcTBUS MarHUTHOTO 0.5 bubsmorexa [IOK
pavopRaT P e A ' https://m.edsoo.ru/ff0ac74a
I10JIs1 Ha MPOBOJHKMK C TOKOM
DNEeKTpOoABUraTellb OCTOSIHHOTO TOKa. Mcmonb30Banne
3JIEKTPOJIBUraTeNieid B TEXHUUECKUX YCTPOMCTBAaxX U Ha bubmuoreka [IOK
61 n .
Tpancnopre. JlaboparopHas padora "KoHcTpynpoBaHue https://m.edsoo.ru/ff0ac86¢c
Y U3y4YeHue paboThI DIISKTPOABUTATENS "
62 OmneiTel @apanes. 3aK0H ICKTPOMATHUTHON UHTYKIIUU.

ITpaBuio Jlenua



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Onektporeneparop. CriocoObl MONy4YeHuUs

63 3NEKTPUIECKOI SHEPTUU. DICKTPOCTAHLIMH Ha 1
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroToBka kK KOHTPOJIBHOM paboTe IO TEME 1
"DeKTpUIeCKHe U MarHUTHBIC SBJICHUS"
65 KonTtponbHas padora 1mo TeMe "DIeKTpHUIecKue u 1 bubmmoreka [{OK
MarHUTHBIC SBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. Paborta ¢ TekcTamu 1o Teme 1 bubmoreka [JOK
"Tennossle sBneHus" https://m.edsoo.ru/ff0acc5e
67 Pesepsuslii ypok. Pabota ¢ TekcTamu mo teme 1 Bu6mmoreka [IOK
"TToCTOSIHHBI ANIEKTPHUYECKUT TOK" https://m.edsoo.ru/ff0acdc6
68 Pesepsuslii ypok. Pabota ¢ TekcTamu mo teme 1
"MarHuTHbI€ sABJICHUS"
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 14.5
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9 KJIACC

KoanuecTBo 4acoB

JJIeKTpoHHBbIe HU(POBLIE

ara
Ne i/t Tema Ypoka Beero K()]-[Tpo,m,]-[],]e HpaKanecxne fl[3y'leHI/Iﬂ oﬁpasoBaTenbnme
padoThI padoTsI pecypcbl
1 Mexanndeckoe IBIKeHUE. MaTepruanbHas To9Ka 1
2 Cucrema otcuera. OTHOCUTEIBHOCTh MEXaHUUECKOTO 1 bubnunoreka [JOK
JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOTMHEWHOE TBHKCHIE 1 bubmorexa [IOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBuomepHoe npsimonuueiiHoe npwkenue. CpeaHss u 1
MTHOBEHHAsi CKOPOCTh
5 [IpsmonuHeiiHOe paBHOYCKOPEHHOE ABIKEHUE. 1 bubmmorexa [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh IPSIMOJIMHEHHOTO pABHOYCKOPEHHOTO 1
nBIKeHHs. ['paduk ckopocTH
;| Moo piors Onpozereme s e | 1 B LOK
pHp },f P A https://m.edsoo.ru/ff0adb18
TJIOCKOCTH
8 Cso0OogHoe naxenue tei. OnblTe [ anunes 1
9 PaBHOMepHOE nBMKEHHE TIO OKpYXHOCTH. [lepron u 1 Bubmorexa [JOK
gacrora obpamienns. JInHeiiHast W yriioBas CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LenTpocTpeMuTENEHOE YCKOPEHHE 1
N bubmoreka IIOK
11 [lepssiit 3akoH HeroToHa. BexTop cumsl 1 https://m.edsoo.ru/ff0ac612
. N Bbubnuoreka [IOK
12 Bropoii 3akon Hetotona. PaBHOelicTBYOImas cuna 1 https://m.edsoo.ru/ff0ae72a
. bubmmorexa [TOK
13 Tpernii 3akoH HeroTona. Cynepno3umus cui 1 https://m.edso0.ru/ff0ac982
bubmuoreka IIOK
14 Pewenne 3aa4y Ha npuMeHeHue 3akoHOB HproTOHA 1 https://m.edsoo.ru/ff0acb6e
Bu6nuoreka IJOK
15 Cuna ynpyroctH. 3aou I'yka . https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amad mo teme «Crita yIpyrocT 1
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https://m.edsoo.ru/ff0adb18
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17 Jlabopatophas padora «OnpeneneHue KecTKOCTH Bubmuorexa LOK
TPY>KHHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka IIOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenwue 3anau o teme «Cuia TpeHHSD» Brbmorexa LIOK
https://m.edsoo.ru/ff0afa26
JlabopartopHnas pabora "Omnpenenenne kodhduimeHTa bubmmoreka [JOK
20 " :
TPEHHUS CKOJIBKEHHUS https://m.edsoo.ru/ff0af8be
21 Pemenue 3amad o teme "3akonbl HetoTona. Cuna Bu6nuoreka IJOK
ynpyrocti. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuiia TSOKECTH U 3aKOH BCEMUPHOTO TATOTECHHUS. bubnmorexa [IOK
YckopeHre cBOOOIHOTO MaACHUsI https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBrKeHne TeI BOKPYT
23 rpaBUTAIMOHHOTO IeHTpa (CoHeuHas cucTeMa).
lNamaktukn"
24 Pemenue 3amad mo teme "CHila TSODKECTH U 3aKOH Bu6nuoreka IJOK
BCEMHUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 [TepBasg kocMuueckasi ckopoctb. HeBecoMocTs 1 Bbubnuorexa LIOK
neperpys3Ku https://m.edsoo.ru/ff0af33c
26 roro, Pasmoneene éptoro tema ¢ sakpensnat e BuGmiorexa LIOK
: https://m.edsoo.ru/ffOafe36
BpaICHUS
27 MowmenT cuibl. LleHTp TshkecTH
8 Pemenwue 3agad o teme "MomeHT cuibl. LieHTp Bubmorexa [JOK
TsDKecTH" https://m.edsoo.ru/ff0b02b4
29 [MoaroroBka kK KOHTPOILHOH paboTe 1Mo Teme Bubmoreka [JOK
"MexaHndeckoe nBmxeHue. Bzanmoaeiicreue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas pabora o Teme "MexaHmdecKoe Bubmoreka [JOK
nBxkeHue. Bzanmogeiicreue Tten" https://m.edsoo.ru/ffOb06ec
31 Nmnynec Tena. UMITynbe cuibl. 3aKOH COXpaHEHUS Bbubmuorexa LIOK
UMITyJIbca. YIpyroe U HEYIPyroe B3auMoJIeiCTBUE https://m.edsoo.ru/ffOb07fa
32 Penrenue 3aau mo teme "3aKoH COXpaHEHUs] UMITYJIbca" bubmorexa [IOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHbpepeHiusa "PeakTHBHOE IBHKCHHE B IIPUPOEC



https://m.edsoo.ru/ff0aee28
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" Texuuke"

bub6nuoreka [IOK
34 Mexanndeckas paboTa ¥ MOIITHOCTb 1 https://m.e dscLJEJ.ru I60b0as4
35 PaGora cuimsl TshKECTH, CHITBI YIIPYTOCTH M CHJIBI TPEHHS 1 EH6H_HOT6Ka LIOK
https://m.edsoo.ru/ff0b0db8
JlaGoparopHas pabdora «Omnpe/eneHne padoThl CHUITBI
36 TPEHMS [IPH PABHOMEPHOM JIBI)KEHHH TEJIa 110 1
TOPHU30HTAJIBHOM OBEPXHOCTHY
37 CBs13b 9Hepruu u paboThl. [loTeHIManbpHas SHEPTHS 1
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOH 1 Bubmuoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsS YHEPTUN B MEXaHUKE 1
40 JlaboparopHas padora «/3yueHue 3akoHa COXPaHCHUS 1 bubnuoreka [IOK
SHEPTHU» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoe IBUKEHUE U €TO XapAKTEPUCTHKH 1 EH6H,HOTeKa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue koliebanus. BeiHYXIeHHBIE KOIeOaHMUS. 1 Bu6nuoreka IJOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKUN U NPYKUHHBIA MassTHUKU 1
44 Ypok-uccienoBanue «3aBUCUMOCTh TIEpHOAa KoJieOaHmit 1 BHGJI.I/IOTeKa HOK
OT JKECTKOCTH TPY>KHHBI H MAacChl IPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienne YHEPTUH TPU MEXAaHUIECKHUX KOJIEOAHUIX 1
JlaboparopHas padora «Omnpe/ieieHne YacTOThl U Bubnunoreka [IOK
46 nepro/ia KoyieOaHuil MPYKUHHOTO MasTHUKA ! https://m.edsoo.ru/ffOblaec
P B e ——— ) BuGmiorexa LIOK
MaCChl Ipy3a) https://m.edsoo.ru/ff0b197a
48 MexaHnndeckue BoJaHBL. CBOMCTBA MEXaHMYECKUX BOJIH. 1 Bu6mmoreka IJOK
[Tpo10sIbHBIE U TIOTIEPEYHBIC BOJTHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHbpepeHus "MexaHndecKHe BOJTHBI B TBEPIOM 1
tene. CelicMuieckne BOJHBI"
50 3Byk. PacnipocTpanenue u oTpakeHuUE 3ByKa 1
51 Ypok-uccienopanue "HabmoqeHue 3aBUCUMOCTH 1

BBICOTHI 3BYKa OT YaCTOTHI"



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

rpOMKOCTI) 3BYKa 1 BbICOTA TOHA. AKYCTI/IIIGCKI/Iﬁ

52
PE30HAHC
53 VYpoxk-koHdpepeHnus "YIbTpa3ByK 1 HHPPa3BYK B Bubmuorexa LOK
MIPHUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [MoarotoBka Kk KOHTPOJIBHOH padoTe 1o TeMe "3aKOHbI Bubnmuorexa LOK
coxpaHeHus. MexaHn4yecKue KojaeOaHust U BOJIHBL" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas padbora 1mo TeMe "3aKOHBI COXPaHCHHS.
MexaHuueckue KojaeOaHus U BOIHbI"
56 DJeKTpOMarHuTHOE ToJIe. DIIEKTPOMAarHUTHBIE BOJHBI bubmorexa [IOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH
Ypok-koHpepeHnnus "lllkana 37eKTpOMarHuTHBIX BOJIH.
58 I/Ignonbsog)alljne ]C-)IJ'IeKTpOMaFHI/ITHHE BOJIH JJIS COTOBOM bubmorexa [IOK
" https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpok-uccnenosanue "M3zyuenue cBONCTB
59 SHI;KTpOMaFIi[HTHLIX BonHyc MOMOIIBI0 MOOHIIBHOTO bubmorexa [IOK
" https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemenue 3agau H OMPEIENICHNAE YaCTOTbI U JUTHHBI
3JIEKTPOMAarHUTHON BOJIHBI
61 OnexTpoMarHuTHas npupona ceeta. CKOpocThb CBETA. Bbubnuorexa LIOK
BosHOBBIE CBOICTBa CBETa https://m.edsoo0.ru/ff0b31d0
62 Wcrtounnku cseta. [IpsMonnHeliHOe pacipocTpaHeHue Bbubnuorexa LIOK
csera. 3atmenus CosHia u JIyHsl https://m.edso0.ru/ff0b3658
63 3akoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3amaq Ha Bubnunoreka [IOK
MPUMEHCHHE 3aKOHA OTPAKCHUSI CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeta. 3aKOH NPEIIOMIICHUS CBETa bubmmorexa LOK
https://m.edsoo.ru/ffOb3aea
[TomHoe BHyTpeHHee oTpakeHne cBeTa. Vcnoap3oBanue
65 MOJTHOTO BIZle“)peHHeFO (I):)Tpa)KCHI/ISI B ONTHYECKHUX bubmmorexa LOK
https://m.edsoo.ru/ff0b3c5¢c
CBETOBOJAX
JlaGoparopnas padota "VccnenoBanue 3aBUCUMOCTH
66 yriia MpejoMIICHHS CBETOBOTO JIyda OT yIJjla MaJeHus Ha
rpaHuIe "Bo3ayx-crekiao""
67 VYpoxk-koHdpepennus "Vcnonb30BaHuEe TOIHOTO



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b38c4
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BHYTPEHHETO OTPAKCHHUSI: CBETOBO/IBI,
OIITHUKOBOJIOKOHHAS CBI3L"

68 JIun3zel. OnTHYecKast CHiIa JINH3BI bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [NocTpoenne u300paskeHMi B TNH3aX EH6H,HOTeKa LIOK
https://m.edsoo.ru/ff0b444a
70 Jlaboparopnas pabora "Onpenenenue GoKyCcHOTO bubmmoreka [JOK
PacCTOSIHUS M ONITHYECKON CHJIIBI COOMPAIOIIeii JINH3BI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHpepennus "OnTudeckue TMH30BbIE MPUOOpPHI" Etl/tlggll;l;r);.e;iasgo?‘llf/ffOCOah
72 ['ma3 kak onTryeckas cucreMa. 3peHme bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "edekTsl 3penns. Kak coxpaHUTh
3peHue"”
74 Paznoxenue Genoro ceera B criektp. OnbiTel HptoTOHA. Bubmuoreka [JOK
Crio’KeHHe CIEKTPaIbHBIX IIBETOB. JlMcniepcus cBeTa https://m.edsoo.ru/ff0c0f4c
75 cheras cnexrp W pocTpIATING 56T MpOAEToD i ubmiorexa LIOK
HaOJI0/ICHUH Yepe3 BETOBbIe QMUILTpPHI" https://m.edsoo.ru/ff0cOe2a
76 VYpok-nipakTuKkyM "BOIHOBEIE CBOMCTBA CBETA:
Jucriepeusi, naTepepernus u audpaxmums’
77 OmnerTel Pesepdopna u miianerapHas Mojeib aToMa ]f?tl/tlgg:l;ll(r)s.e:elcdasgo(.)rllf/ff0012a8
78 [locrynarer bopa. Mozgens atoma bopa
79 Ncnyckanue u nornomeHne ceera aToMoM. KBaHTHI. Bbubmuorexa LIOK
JIuHeivaTpie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyM "HalmojeHre crieKTpoB HCITyCKaHHS" EHGH,HOTeKa LIOK
https://m.edsoo.ru/ff0c1550
81 PagyoakTHBHOCTE U €€ BUIBI Bubmiorexa LHOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHOro siipa. Hykinonnast Mmozieiin BHGH_HOTeKa 0K
https://m.edsoo.ru/ffOc18ac
83 PaguoakTuBHBIC IpeBpalieHus. 130Tors bubmoreia HOK

https://m.edsoo.ru/ff0claléd



https://m.edsoo.ru/ff0b3f2c
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Pemenue 3amau mo teMme: "PaqnoakTUBHBIE

bubmuoreka LIOK

84 npeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 Iepuon moypacmana
86 Ypok-koHbpepeHnius "PagioakTuBHBIE U3TyYeHS B bubmmoreka [JOK
NpUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakuuu. 3aKOHBI COXpPaHEHHUS 3apSI0BOTO U Bubmuorexa LJOK
MacCOBOTO YUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siep. CBsI3b MacChl i SHEPTHH EH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemenwne 3anad o teme "SnepHbie peakiym”
90 Peakuuu cunTesa u nenenus saep. ICTOUHUKY SHEPTUA bubmuoreka LIOK
ConHia 1 38831 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepeHIUs "HnevaasI 3HepreTuka. JleicTBus
PaAMOAKTUBHBIX M3IYICHUH HA KUBBIC OPTaHU3MBI"
92 {I;Jf;I?TT;(?;ZrI;E?EZE?si?gﬁiiggeoggrﬁﬁime BOJTHEI. bubmorexa LIOK
KBaHTOBLIC SBTCHI" https://m.edsoo.ru/ff0c223e
93 KontponbHas padota o Teme "nekTpoMarHuTHOE
roJyie. DIEKTPOMarHuTHHIE BOJHBI. KBaHTOBBIC sBIICHUS"
94 [oBTopenwue, o600mIeHNE. JlabopaTopHBIE PabOTHI IO Bubmuorexa [JOK
Kypcy "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o0menne. Pemenne pacueTHbIX U Bubmuorexa [JOK
Ka4eCTBEHHBIX 3a/a4 1o Teme "TermioBsie mporecch” https://m.edsoo.ru/ff0c2572
96 xameorsenmmax sans o reve KT remonmmn BuGmiorexa LIOK
PR — https://m.edsoo.ru/ff0c2a22
97 [loBTropenue, 0600menue. Pemenne pacueTHbIX U Bbubmuorexa LIOK
KauecTBeHHBIX 337124 1o Teme "KII/1 anektpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 [oeropenwue, 0600mIeHNE. JlabopaTopHBIe PabOTHI IO Bubmoreka [JOK
Kypcy "CBetoBble siBieHUs" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenwue, 0606meHne. Pabota ¢ TekcTaMu 10 TEMe bubmuoreka IIOK
"3aKOHBI COXpaHEHMsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, 0606meHne. Pabota ¢ TekcTaMu 10 TEMe Bubnuoreka [IOK

"Konebanus 1 BOJHbL"

https://m.edsoo.ru/ff0c2e82
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101 [MoBTOpenue, o6o0meHne. Pabota ¢ TekcTamMu 1o Teme

1 bubmuoreka LIOK
"CBeToBbI¢ siBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamMu mo Teme 1
"KBanToBas u siaepHas pu3uka"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27



https://m.edsoo.ru/ff0c3044




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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