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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO padoyel MporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOIMXCSI U OPraHU3alMI0 HU3YYEHUS
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlPEeIMETHBIM pE3yJIbTaTaM OOYy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHOMHEeld © (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIS TOTY4eHHSI BHIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocseienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA ¥ (HOPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HayK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHIATH (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS W BBIOJIHATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTelb JIeJaeT BbIOOp MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJAEPKXAHUE OBYUYEHUA

(mpakTHYeckasi 4acTh y4eOHOI0 coJep:KaHus MpeAMeTa YCHJIeHA MATepHaJIbHO-
TeXHu4Yeckoil 6a3oi neHTpa «Touka pocray /, HCMOJbB3YEeMOro JJIsl peaJu3annu
0o0pa3oBaTeJbHbIX IPOrPaMM B PAMKaXx NMPenoJaBaHus (PpU3UKH)

®uzuka 1 pusHIecKHe MeTOAbl U3y4YeHHUsI IPHUPOAbI
®dusuka - Hayka o mpupoze. HaGmonenue u onmcanue ¢uszndeckux spieHui. dusnyeckue
npuOopbl.  dusnueckue BEIMYMHBI M UX  U3MepeHue. IlorpemHocT  U3MEpEeHHUi.
Mexnynapoanasi cucteMa enuHull. Hayunbeiii Meton mo3HaHus. @U3HMYECKUN IKCIEPUMEHT U
¢dusnueckas Teopus. Hayka u TexHuka.
JdemoHcTpauuu (¢ MCHOJb30BaHMEM HU(PPOBOr0 W AHAJIOrNOBOro 000OPYIOBAHUSI LEHTPA
«Touka pocra»
HaOnronenune ¢Qusnueckux sBiIeHUI: CBOOOAHOrO NajaeHUs Tel, KojeOaHUM MasTHHKA,
IPUTSDKEHUE CTAJIBHOTO IlIapa MarHUTOM, CBEUEHHE HUTU 3JIEKTPUUYECKOM Jamnbl. Pusznyeckue
PUOOPHI.
JlaboparopHble padoTbl M ONBITHI (C HCHOJb30BaHMEM HU(PPOBOr0 H AHAJOTOBOIO
o0opynoBanus neHrpa «Touka pocray)
Omnpenenenne EeHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO prodopa.
Mexannyeckue siBJIeHHS
Kunemaruka. J[luHamuka. 3aKOHbl COXPAaHEHUS HMIIYJIbCa U MEXAaHHMYECKOM SHEpruu
Mexanunueckue kojeOaHus U BOJHbL. Mexanudeckoe JBUkKeHHE. OTHOCUTEIBHOCTh JBHKEHUSL.
Cuctema orcuera. Tpaekrtopus. I[lyts. IlpsimonuneitHoe paBHOMEepHOE nBUKeHHE. CKOPOCTH
PaBHOMEPHOI'O MPSMOJIMHEHHOIO JBM)KEHUA. MeETonpl M3MEpEeHus pacCTOsSHUS, BPEMEHU U
ckopoctu. HepaBHOMEpHOE NBH>KEHME. MTHOBEHHAs] CKOPOCTh. Y CKOpeHue. PaBHOYCKOpEeHHOE
nBuxeHne. CBoOoaHOe najeHue Tei. I'pa@uky 3aBUCUMOCTH IYTH U CKOPOCTU OT BPEMEHHU.
PaBHOMepHOE ABMXKEHME 1O OKpyKHOCTH. Ilepron u gyacrora oOpaiieHus. SIBieHUe MHEPLMH.
IlepBbiit 3akoH Hprotona. Macca tema. IlnotHOoCTh BemectBa. MeToabl M3MEPEHUST MacChl U
w10THOCTU. B3aumonelicteue ten. Cuna. IIpaBmwiio cioxenus cun. Cuna ynpyroctu. Meroast
u3MepeHus: cuwibl. Bropoil 3akon Herotona. Tperuit 3akoH HptoTona. Cuna TsxkecTH. 3aKoH
BCEMUPHOro TaAroreHus. MckyccTBeHHble cnyTHHKM 3emund. Bec Ttena. HesecomocTs.
['eonienTpryeckas U re1MoleHTpuyecKas cucteMbl Mupa. Cuma TpeHusi. MOMEHT CUJIbl. Y ClIOBUS
paBHOBecHsl pwlyara. LleHTp Tspkectm Tena. YcnoBus paBHoBecus Ten. MMmynbe. 3akoH
coxpaHeHMs umiyibca. PeaktuBHoe nBmkeHue. Pabora. MomHocTts. Kunernueckas sHeprus.
[ToreHnnanbHass >HEpPrus B3aMMOJECHCTBYIOIIMX Tel1. 3aKOH COXpPaHEHMsS MEXaHUYECKON
sHeprun. IIpocteie mexanusmbl. Koadduument noneznoro aedictBus. MeTonasl u3MepeHus
3Hepruu, paboTsl M MourHocTH. JlaBneHue. ATMocdepHoe aaBieHHE. MeToJbl H3MEpEeHUs
nasieHus. 3akoH Ilackans. ['mppaBnuueckne mamuHbl. 3aKoH ApxuMmezna. YcClIOBUE IJIaBaHUS
Tes. Mexanuueckue kosnebanus. Ilepuon, yacrora n amminutyzaa kosnebanuit. [leprosa koneGanuii
MaTeMaTUYeCKOI0 U MPYKUHHOTO MasiTHUKOB. MexaHuuyeckue BoJIHbI. [lJinHa BOJIHBL. 3BYK.
JleMoHcTpanuu (¢ HMCHOJB30BAHMEM LHM(POBOro M aHAJOroBOro 00OpyI0BaHUS LEHTpPa
«Touka pocray)
PaBHOMepHOE npsiMOnMHENHOE ABMKEHHE. OTHOCUTENBHOCTh ABW)KEHHSA. PaBHOYCKOpEHHOE
nBrxkeHue. HampaBieHrne CKOpOCTHM IPpH pPaBHOMEPHOM JIBMJKEHUHU IO OKPYKHOCTH. SIBieHue
uHepiu. B3aumoneiictBue Ten. 3aBHCHMOCTh CHJIBI YIPYTOCTH OT jAedopMaiiy MpPYKUHBI.
Cnoxenue cuit. Cuna tpenus. Bropoit 3akon Hetotona. Tpetuii 3akoH Herorona. HeBecoMocTb.
3aKOH COXpaHEHus uMIyibca. PeakTuBHOEe pABW)KEHHE. l3MEHEHME »JHepruum Tena Ipu
coBepuieHHH paboThl. [IpeBpailleHnss MexaHHMYECKOW HSHEpPruu U3 OAHOM (OPMBI B JPYTYIO.
3aBUCHMOCTD JIaBJIEHHS TBEPAOTO Teja Ha ONOpY OT AECHCTBYIOIIEW CHIIBI U IUIOIIAAN OMOPBI.
O6napyxenue atMmochepHoro aasieHus. M3mepenne arMochepHOTO AaBICHHUS OApOMETPOM -
anepounoM. 3akoH Ilackans. ['mppaBnuuecknii npecc. 3akoH Apxumena. [Ipocteie MEXaHU3MBI.
Mexannueckue KkojebaHus. MexaHMueckre BOJHBL. 3BYKOBBIE KoJieOaHMs. Y CIOBHS




pactpocTpaHeHus 3Byka. M3ydeHue koneOaHmii rpy3a Ha mpyxuHe. M3ydenwe koneGaHui
HUTSHOTO MasITHUKA.

JlaGopaTopHble padoThl M ONBITHI (€ HCNOJIb30BaAHMEM HU(POBOIro U AHAJIOTOBOI0
odopynoBanus neHTpa «Touka pocray)

N3mepeHnne CKkopoCTH PAaBHOMEPHOIO JIBUKEHHUSL.

N3ydeHne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPY PABHOMEPHOM U PABHOYCKOPEHHOM JIBUKEHUH.
N3mepenne ycKopeHus MPSIMOJIMHENHOTO paBHOYCKOPEHHOT OABUKEHUSI.

W3mepenne Maccsl.

W3mepenne mIoTHOCTH TBEPIOTO TeaA.

W3mepeHue niI0THOCTH KUAKOCTH.

W3mepenne cuiibl ITMHAMOMETPOM.

CrnosxeHue cuil, HalpaBJIEHHbIX BI0JIb OJHOM MPSAMOIL.

CiioxeHue Cuil, HalpaBJIEHHBIX MO YIJIOM.

HccnenoBanue 3aBUCUMOCTH CHJIBI TSYKECTH OT Macchl Teja.

HccenenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH OT YJIMHEHUS TIPYKUHBI.

H3mepeHue )KeCTKOCTU MPYKUHBI.

HccenenoBanue CUIbl TPEHUS CKOJIbKECHHUS.

W3mepenne ko3 dummenTa TpeHUusICKOIbKECHHUS.

HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

HaxoxneHne neHTpa TSKECTH IUIOCKOTO Tea.

Boruncnenue KIIJ] HakIOHHOM IJIOCKOCTH.

M3mepeHne KNHETUYECKOM YHEPTHUHU Tea.

N3mepenne n3MeHEeHHs MIOTEHIUAIbHON SHEPTUU Tea.

N3mepenne MOIHOCTH.

N3mepenne apxuMe0BOM CUIIBI.

N3yuyenue yciioBUi IJIaBaHUS TEIL.

W3ydeHue 3aBUCUMOCTH MepuoJia KoeOaHNi MasgTHUKA OT JIJTMHBI HUTH.

N3mepenne yckopeHusi CBOOOIHOTO MaJICHUS C TIOMOIIbIO MasiTHUKA.

N3yueHne 3aBUCUMOCTH NepHoAa KosleOaHui Tpy3a Ha MPYKUHE OT MACChl Ipy3a.

N3yuenne

BhInycKHUMK Hay4uuTCSA:

* pacro3HaBaThb MEXAHUYECKHUE SBJICHUS U OOBACHATH HA OCHOBE MMEIOLUXCSI 3HAHUN OCHOBHBIE
CBOMCTBA WM YCJIOBHS IPOTEKAHMsI OSTUX SBJICHUH: DPABHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHENHOE ABM)KEHUE, CBOOOHOE Na/IEHHE TEl, HEBECOMOCTh, PABHOMEPHOE JBUKEHHE 110
OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBUE TeEJ, Iepefada JaBJICHHUs TBEPABIMU TEJIaMH,
KUAKOCTAMM M Ta3aMy, aTMoc(epHOe [aBlieHUE, IUIaBaHWE TeJ, pPaBHOBECUE TBEPIBIX Tel,
KoJsiebaTenbHOE TBUKEHUE, PE30HAHC, BOTHOBOE JIBUKEHUE;

* OIKCHIBaTb M3YyYEHHBIE CBOWCTBAa T€I M MEXAHMYECKUE SBJICHUS, UCHONB3YS (U3MUecKue
BEJIMYMHBI: IyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CHJA, JABIICHUE,
UMIYJIbC TeJla, KUHETUYEeCKass HSHEprusi, NOTEeHLHUalbHAas DSHEPrus, MexaHudeckas padora,
MexaHuueckas mouiHocts, KIIJ[ mpocToro mexaHusma, cuiia TpEHHUS, aMIUIMTYAA, MEPUOA U
yacToTa KojeOaHuM, JUIMHA BOJHBI U CKOPOCTh €€ pacipoCTpaHEHUs; IPU OMMCAHUN MPABUIBHO
TPAaKTOBaTh (PU3UUYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYMH, UX OOO3HAYEHUS U EIMHMIIBI
U3MEpEeHMs, HaXOAUTh (POPMYIbI, CBSA3BIBAIOLINE JaHHYIO (PU3NYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYNHAMU;

* aHAJIM3MPOBATh CBOICTBA TEJI, MEXaHUYECKHE SBJICHUS U MPOIECCHI, UCTIONIb3YS (pu3mveckue
3aKOHBl W TPUHLMIBL 3aKOH COXPAaHEHUs JSHEPruu, 3aKOH BCEMHUPHOTO TIATOTEHMS,
paBHonelcTByomas cuia, |, 11 u Il 3akonsl HploTOHA, 3aKOH coXpaHEHHUS] MMITYJbCA, 3aKOH
I'yka, 3axon Ilackans, 3akoH ApXxuMmena; MpH 3TOM pa3iMyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOe BhIpaKEHHE;



* pa3nuyaTh OCHOBHBIE INPU3HAKM M3YYEHHBIX (U3UYECKUX MOJEJEH: MaTepuaybHas TO4YKa,
MHEpLHaJIbHAs CUCTEMA OTCUETA;

* pemaTh 3aJa4yd, HUCHOJIb3yd (PU3MUYECKHE 3aKOHbI (3aKOH COXPAaHEHMs SHEpPrHM, 3aKOH
BCEMUPHOI'O TAroTeHus, npuHuun cynepnosuuuu cui, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) v (HopMmyisl,
CBSI3bIBAIOIME (DU3MUYECKHE BEIWYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, IJIOTHOCTh
BEUICCTBA, CUJA, JABJICHHUE, UMITYJIbC TElld, KUHETUYECKasl YHEPrusi, MOTEHUUAIbHAs JSHEPrusd,
MexaHuuyeckas paborta, mexaHuueckas mouHoctb, KIIJ[ mpocroro mexaHusma, cuila TpeHUs
CKOJIbXKECHUS, aMIUIMTyJa, NEepuoJ] M dYacToTa KojeOaHuM, UIMHA BOJIHBI U CKOPOCTb €&
pacrpoCcTpaHeHHs): Ha OCHOBE aHajM3a YCJIOBHUS 3a7aydl BBIACIATH (PU3UUECKUE BETUYMHBI U
(bopMyIbl, He0OXOAUMBIE IS €€ PELeHUs], U IPOBOAUTh PACUETHI.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX SBNEeHUAX 8 NOBCEOHEBHOU JHCU3HU OJisl 0becneveHus
bezonacHocmu npu 0o6paweHuy ¢ npubOpamMu U MeXHUYeCKUMU YCmpoucmeamu, Ojis COXPaHeHUs.
300p06bs1 U COONIOOEHUS HOPM IKOIO2UHECKO20 NOBEOCHUS 8 OKPYICaloujell cpeoe;

® npugoOUMb NpUMepsbl NPAKMULECKO20 UCNONb306AHUSA (PUIUUECKUX SHAHUL O MEeXAHUYECKUX
AGNEHUAX U QU3UYECKUX 3AKOHAX, UCNONb308AHUS B0300HOGIAEMbIX UCMOYHUKOE DHEPSUU,
9KOJI02UYECKUX NOCIEOCMBULL UCCTIE008AHUS KOCMUYECKO20 NPOCMPAHCMEA,

* pasnuuamos epaHuybl NPUMEHUMOCIU QUUYECKUX 3AKOHO8, NOHUMAMb 8Ce00Wull XapaKmep
@yHoamenmanvhvlx 3aKOHO8 (3AKOH COXPAHEHUs MeXAHU4eCKOU dHepeul, 3aKOH COXPAHEHUs
UMNYNIbCA, 3AKOH BCEMUPHO20 MALOMEHUS) U O02PAHUYEHHOCMb UCNOAb308AHUS  UACTIHbIX
3axono8 (3axon I'yka, 3akon Apxumeoa u op.);

* npuémam noucKa u QOpMyIuUposKu OOKA3AMENbCME 6blOBUHYMBIX 2UNOME3 U MEeOPEeMUYecKux
8b180008 HA OCHOBE IMNUPULECKU YCINAHOBIICHHBIX PAKMO8;

. Haxoo0ums a0eK8amHylo NpeonoddCceHHOU 3adaye GU3ULEecKyo Mooeb,
paspewams

npoobnemy na OCHOBe UMEIOWUXCS 3HAHUU N0 MeXaHUuKe C UCNOb308aAHUEeM MAMeMamuiecKo2o
annapama, oyeHu8amyv peaibHOCMsb NOJYYEHHO20 3HAYEHU PUIULECKOU 8ETUYUHbL.
MouJiexyasipnas pu3nKa ¥ TEpMOIMHAMUKA

CrtpoeHnue u cBoiicTBa BemiecTB. TeroBble siBaeHus. CTpoeHue BelecTBa. TerioBoe ABMKEHNE
aTOMOB U MoJjiekyis. bpoyHoBckoe aBmxenue. ud¢ysus. B3aumoaeiictBue yacTull BeuecTna.
Mopnenu cTpoeHusl Ta3oB, KMJIKOCTEH M TBEpHAbIX Tell M OOBSICHEHHE CBOWCTB BEIIECTBA Ha
ocHOBe 7TuUX Mozeneil. TemnoBoe aBmxeHue. TemnoBoe paBHOBecwe. TemmepaTtypa U ee
u3Mepenue. CBsi3b TeMIiepaTypbl cO CpeIHENH CKOPOCTbIO TEIJIOBOIO XaOTHMUECKOTO JIBUKEHUS
yactull. BHyTpeHHss sHeprus. PaboTa u Teronepenada kak crnocoObl U3MEHEHUsI BHYTPEHHEN
SHEPTUHU Tena. Buapl Teronepenadn: TEIONPOBOAHOCTb, KOHBEKIMS, u3inydeHue. Komnuectso
TEIUIOTHL. YJeNbHasl TEMJIOEMKOCTb. 3aKOH COXPAHEHHUs SHEPIruu B TEIJIOBBIX IpOIECcCaXx.
Hcnapenne n xoHneHcanus. Hacelmennsii nap. BnaxkHocts Bo3ayxa. Kunenue. 3aBucumMocTtsb
TEMIEPATypbl KWUIIEHHA OT naBieHus. [lnaBneHne u Kpuctaimsanus. Y AenpHas TeIoTa
IUTaBJIEHUS U TapooOpa3oBaHus. Y leNbHas TemioTa cropanus. Pacuer konudecTBa TEIUIOTH U
teruiooomene. I[lpuHuunel pabGoTel TermmoBbIX aAurateneil. IlapoBas TypOuna. JIBurarens
BHYTpeHHero cropanusi. PeaxtuBHbiii nsuratens. KIIJl TemnmoBoro asuratens. OObsicHeHHE
YCTPOMCTBA M NPUHIUNA JEHCTBHS XOJoAWIbHUKA. [IpeoOpa3zoBaHMs SHEPrUM B TEIUIOBBIX
MalgHax. JKOJIOTHYECKUe MPoOIeMbl CTIOIb30BAHUS TEIIJIOBBIX MAIIIHH.

JleMoHcTpanuu (¢ HMCHOJB30BAHMEM LHM(POBOro M aHAJOroBOro 00OpyI0BaHUS LIEHTpPa
«Touxka pocta» )

CxumaeMocth ra3oB. uddysus B razax M XKUAKOCTAX. MoJelb XaOTHYECKOTO JBMIKEHUS
MoJieKkyll. Mozens OpoyHOBckoro ABmxeHus. CoxpaHeHHe 00beMa >KUJIKOCTH MPH U3MEHEHUU
¢dopmbl cocyna. CremyieHHe CBHUHIOBBIX LWIMHAPOB. [IpMHIMI JEWCTBUS TepMOMeETpa.
V3MmeHeHne BHYTpEHHEH SHEpruu Tejla IMPH COBEPIIEHUH paboThl M MpHU TEIulonepenaye.




TemnonpoBOAHOCTH pa3INYHbIX MaTepuanoB. KoHBekIMs B KHUIKOCTAX U razax. Temnonepeaaya
nyreM wusnydeHusi. CpaBHEHHE YJIENbHBIX TEIUIOEMKOCTEM pa3iM4YHbIX BEIIECTB. SIBiIeHUE
ucnapenusa. Kumenue Boabl. IlocTOSHCTBO Temmeparypbl KHUIIEHUS JKUAKOCTU. SIBIEeHUs
IUIABJIEHUS M KpUCTalIM3aluuu. VI3MepeHue BIaKHOCTH BO3QyXa IICUXPOMETPOM WIIU
TUTPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOIO JIBUTaTelsi BHYTPEHHETO CropaHus. YCTPOMCTBO
napoBOU TYpOUHBI.

JlaGopaTopHble padoThl M _ONBITHI (¢ HCHOJb30BaHHMEeM UH(PPOBOr0o M aHAJIOr0OBOIO
o0opynoBanus neHrpa «Touka pocra» )

HccnenoBanre U3MEHEHUS CO BPEMEHEM TeMIIepaTyphl OCTHIBAIOIICH BOJIBI.

N3yueHne sBICHUS TEITIOOOMEHA.

H3mepenue yaenpHOM TeMI0eMKOCTH BEIIEeCTBA.

W3mepeHue BIaXXHOCTH BO3yXa.

HccnenoBanue 3aBUCMMOCTH 00beMa raza OT JaBJCHHUs PU MOCTOSIHHON TemIepaType.

BbImycKHUK Hay4UTCS:

* pacmo3HaBaTh TEIUIOBHIC SIBICHUS W OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHWN OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS NPOTEKAHUS ITHX sBICHUU: nuddysus, uameHenne oObEMa Ten mpu
HarpeBaHuu (OXJIAXKICHHUH), OOJIbIIAs CKUMAEMOCTh Ta30B, Maias CKUMAEMOCTh KHUJIKOCTEH U
TBEPIBIX TEN, TCILUIOBOE PABHOBECHE, MCIAPCHUE, KOHJCHCAIIMS, TUIABJICHUE, KPUCTAILTU3AIIHS,
KUTICHHE, BIAXXHOCTh BO3yXa, Pa3IMYHbIC CLIOCOOBI TETIONEPEIaun;

* OMKCHIBATh U3YUYCHHBIC CBOICTBA TEJ M TEILIOBBIC SIBICHUS, UCIIOIB3Ysl (PU3HUECKUE BETMUNHBI:
KOJINYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUsi, TEMIEpaTypa, yIelbHas TeIIOEMKOCTh BEUIECTBA,
yIelbHas TEIUIOTa IUIABJICHUS M TapooOpa3oBaHUs, yIElbHAas TEIUIOTa CrOpaHMs TOILIHMBA,
KOO(QQHUIHUEHT TOJNe3HOr0 MACWCTBUS TEIUIOBOTO JABHTraTels; MPH OMHCAHUM TPABHIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIUYMH, WX OOO3HAYCHUS W CIAMHUIIBI
U3MEpPEHUs, HAXOIUThb (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYHMHY C IPYTUMHU
BEJIIMYMHAMU;

* QaHAJTM3UPOBATH CBOWMCTBA TEJI, TEIUIOBBIC SIBICHUS U MPOIIECCHI, UCIONIb3Ys 3aKOH COXPAHECHUS
SHEPIUU; Pa3INyaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

* pa3IM4aTh OCHOBHBIE MMPU3HAKH MOJIEIEH CTPOCHUS Ta30B, JKUJAKOCTEH U TBEPABIX TEl;

* pemath 3a7a4yM, UCIOJb3Ys 3aKOH COXPAaHEHMs PHEPTUU B TEIUIOBBIX Mpolieccax, (pOpMyIbl,
CBSI3BIBAIOINME (U3MYECKHE BEIWYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OHEPrHsd,
TeMreparypa, YyAeldbHas TEIUIOEMKOCTb BEILIECTBA, YyAelbHas TeIJoTa IUIABICHUS U
napooOpa3oBaHus, YAETbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOI(MOUIIMEHT IOJIE3HOTO JeHCTBUS
TEIUIOBOTO JIBUTATeNIs): HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BBIIEATh (PU3HUECKUE BETUUNHBI U
(bopMyIbl, He0OXOAUMBIE 1JIs €€ PEelIeHUs, U IPOBOJAUTh PACUETHI.

BoinyckHux noayuum 603mMOoNCHOCHb HAYUUMbCAL:

* UCNONB308aMb 3HAHUAL O MENIOBbIX SGNCHUSX 6 NOBCEOHEBHOU JHCU3HU O/ 0OecneyeHus:
bezonacrocmu npu obpaweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEAMU, 051 COXPAHEHUS
300p06bs1 U COONVOEHUSL HOPM IKOTO2UYECKO20 NOBeOeHUsl 8 OKpYicalouell cpeoe; npugooums
npumepsbl IKON02UHeCKUX nociedcmeuil pabomsl O0sucamenei eHympennezo ceopanus ([[BC),
MENnN0BbIX U 2UOPOINEKMPOCMAHYULL,

* NpUBOOUMb NpUMEPbl NPAKMUYLECKO20 UCHONb308AHUSL (DUIUYECKUX 3HAHULL O MENo8blX
ABNEHUSAX,

. PazIuuams Spanuybl NPUMEHUMOCMU PUUYECKUX 3AKOHO8, NOHUMAMb
6ceobuutl

xapakmep pyHOamMeHmanbHuIX QuU3ULeCKUX 3aKOHO8 (3AKOH COXPAHEHUS IHePSUL 8 MENI08bIX
npoyeccax) u 02paHuyeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8,

* npUEMam NOUCKa U PopmyIupo8KU OOKA3AMeNbCME bLOSUHYMBIX SUNOME3 U MeOPEeMmUYecKux
8160008 HA OCHOBE IMNUPUUECKU YCIAHOBIEHHBIX PaKmMos,

. HAxXo0ums a0eK8ammyr0 NPeOJIOHCEHHOU 3a0aye Pu3UYecKyio MOOeb,



paspewiamo
npoobiemy Ha 0CHOBe UMEIOUWUXCS 3HAHULL O TMENTI08bIX AGNEHUSAX C UCNONb308AHUEM
Mamemamuyecko2o annapama u OYeHu8ams pedibHOCHb NOJYUEHHO20 3HAYeHUsl Pu3uyecKoll
BEUYUHDL.

DJIeKTPOAMHAMHUKA (3JIEKTPUYECKHEe, MATHUTHBIE U CBETOBbIE SIBJICHMS)

DOneKkTpuuecKkue sBICHUS. MarHuTHbIE SIBJICHHS. DJIEKTPOMAarHUTHBIE KOJeOaHUS U BOJIHBL
Ontudeckue SBJICHUS. DJEKTpU3aIMs Tejl. DJIEKTpUUYECKUH 3apsan. J(Ba Buaa 3JIEKTPUYECKHUX
3apAnoB. B3aumopeiicTBue  3apAnoB.  3aKOH ~ COXpPAHEHUs  J3JIEKTPUYECKOTO  3apsja.
OnekTpuueckoe 1mose. JIeHcTBHE BIEKTPUYECKOrO IOJIsI Ha  DJIEKTPUYECKUE  3apsibl.
[IpoBOIHUKY, TUANEKTPUKU U MOTYNPOBOAHUKU. [10CTOSIHHBIN 3neKkTpudeckuil ToK. McTouHnKN
MOCTOSIHHOTO TOKa. JleiicTBus snekTpuyeckoro Toka. Cuiia Toka. HanpsikeHnue. DieKkTpuyeckoe
CONPOTHUBIIEHHE. OJIEKTpUYECKass Lenb. 3akoH Owma Ui ydacTKa SJIEKTPUYECKON LenH.
[TocnenoBarenbHOE W MapajjlelIbHOE COEOUHEHHS MPOBOJHUKOB. PaboTa M MONIHOCTH
aneKTpudeckoro Toka. 3akoH Jlxoyns-Jlenna. Hocurenu sanexkTpuueckux 3apsaoB B MeTaulax.
OneiT Dpcrena. MarautHoe 1osie Toka. B3auMoaeicTBue MOCTOSTHHBIX MarHUTOB. MarHutHoe
nosie 3emid. DJIeKTpOMarHuT. [leficTBUE€ MarHUTHOTO TOJIE Ha TPOBOJHUK C TOokoM. Cuia
AmMriepa. DneKTpoABUTaTeb. DIEKTPOMArHUTHOE pesie. DIIEKTPOMAarHuTHasi UHIYKIUs. OTbIThI
®dapanes. [IpaBuno Jlenna. Diekrporeneparop. [lepemennsiit Tok. Tpancdopmarop. Ilepemnaua
IEKTPUICCKOM IHEPTHH HA PACCTOSHUE. DJIEKTPOMArHUTHBIC KOJEOaHUs. DIIEKTPOMArHUTHBIC
BOJIHBI UM HMX CBOMCTBAa. CKOpPOCTH pacrpoCTpaHEHUs SJICKTPOMArHUTHBIX BOJH. [IpuHIMIBI
pamuocBsi3u U TeneBuaeHus. CBET - AJIEKTPOMArHUTHAs BOJIHA. BiusiHUE 3J€KTPOMArHUTHBIX
W3JIy4CHUI Ha XuBble opranu3Mmel. [IpsMonuneiinoe pacmpoctpanenue cBera. OTpakeHue u
MpeJIOMJIEHUE CBETA. 3aKOH oTpaxeHus ceta. [liockoe 3epkano. JInnza. @okycHOe paccTosiHUE
auH3bl. OnTudeckas cuia JuH3bL. [71a3 kak onTudeckas cuctema. ONTHYECKUE MPUOOPHI.
Hucniepcus cera.

JdeMoHcTpanuy (¢ MCMOJIb30BaHUEM HU(POBOro M aHAJIOTOBOI0 000PYI0BAHMS LIEHTPA
«Touxka pocta» )

Onexrpusanus Tei. J{Ba poja 31EKTPUUECKUX 3apsA0B. Y CTPOMCTBO U AEHCTBHE DIIEKTPOCKOIIA.
[TpoBOAHMKYN U U30IATOPBI. DJIEKTpU3alMs yepe3 BIusHue. IlepeHoc 31eKTpuueckoro 3apsjaa ¢
OJIHOTO TeJla Ha Ipyroe 3aKOH COXPAHEHUs JJIEKTPUUYECKOro 3apsaa. MICTOUHHMKHM MOCTOSIHHOTO
toka. CocraBiieHue anekTpudeckoi nenu. M3mepenue cuibl Toka amnepmerpoM. Habmonenue
IIOCTOSIHCTBA CHMJIBI TOKa HA PAa3sHBIX YYacTKaX HEPAa3BETBICHHOM D3JIEKTPUYECKON IIETIH.
W3mepeHne cuiabpl TOKAa B Pa3BETBICHHOW JJIEKTPUYECKOM nenu. M3mepeHune HanmpsuKeHUs
BOJIBTMETPOM. M3ydeHue 3aBUCHUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHS IPOBOJAHHMKA OT €r0
JUIMHBI, IUIOIIAU MOIEPEYHOr0 CEYEHUs M MaTepuaya. Y IeJIbHOE CONpOTUBIEHUE. Peocrar n
MarasvH COIPOTHUBIICHUN. M3MepeHne HaNpsKEeHUN B MOCIEAOBATEIbHON JIEKTPUYECKOMN LIETIH.
3aBUCHUMOCTh CHJIBI TOKa OT HaNpsyKEHUS Ha ydacTKe 3jekTpuueckoil nenu. OmbIT Dpcrena.
MarnutHoe nosie Toka. J[elcTBME MAarHUTHOIO IOJII Ha IIPOBOJHUK C TOKOM. YCTPOWCTBO
ANEKTpoJBHrarens. OnekrpomarHuTHas uHAyknua. [IpaBumo  Jlenma.  CaMoumHAyKOHs.
Ilonmy4enue nepeMEHHOr0 TOKa IIpU BpALlEHUM BHUTKA B MAarHUTHOM II0J€. Y CTPONCTBO
reHeparopa MOCTOSIHHOTO TOKa. YCTPOMCTBO TeHeparopa MEPEeMEHHOr0 TOKa. Y CTPOWCTBO
Tpancpopmaropa. Ilepemaua saekTpuueckoil dSHepruu. DIEKTPOMArHUTHbIE KOJeOaHHs.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH. [IpuHumn neicTBUs MUKPOPOHA U TPOMKOTOBOPHUTEIS.
[Tpurumne! paguocBssu. Mcrounuku cseta. IIpsMosnHENHOE pacnpOCTpaHEHUE CBETA. 3aKOH
oTpakeHUs cBeTa. V300pakeHre B INIOCKOM 3epKalle.

[Ipenomnenue ceera. Xos Jydeid B cobuparomei auH3e. X0 JIydel B pacCerBaroIIeil JTMH3E.
[Tomyuenne M300pakeHU ¢ MOMOIIBIO JIUH3. [IpUHIMN AeWCcTBUS MPOEKIIMOHHOTO amnmaparta u



dotoanmapara. Mogens rnaza. ucnepcust Oenoro csera. [lomyueHue Oemoro cBeTa mpHU
CJIOXKCHUH CBCTA PA3HBIX LBCTOB. I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTHU CHJIbBI TOKa B MPOBOAHHUKE OT
HaANPSDKEHUS

JlabopaTopHble padoThl U ONBITHI (C HCMOJIbL30BAHNEM HM(PPOBOIro U AHAJIOT0BOI0
obopynoBanus ueHrpa «Touka pocray» )

Habumronenune ai1eKTpudeckoro B3auMoIeHCTBUS TeEIl.

COopka 31eKTpUUYECKOil LIeTIH U U3MEPEHUE CUIIbI TOKA U HAIIPSKEHUSI.

PerynupoBaHue cuiibl TOKApeOCTaTOM.

W3ydeHue mocnea0BaTeabHOr0 COeIMHEHUs] IPOBOIHUKOB.

W3ydeHne napajyuieabHOro COEAMHEHNS IPOBOAHUKOB.

H3mepeHne conpoTUBICHHUE ITPU MTOMOIIY aMIIepMETpa U BOJIbTMETPA.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOT0 COIIPOTUBIIEHUS IPOBOIHUKA OT €r0 JJIMHBI, 01N
MOTIEPEYHOr0 CEUEHUsI U MaTepuaa.

VY 1espHOE CONPOTHUBIICHUE.

H3mepenne paboThl U MOIIHOCTH 3JIEKTPUYECKOTO TOKA.

I/I3yquI/Ie B3aHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MarHuToOB.

HccnenoBanre MarHUTHOTO TOJISL IPSIMOTO ITPOBOJHMKA U KATYIIKH C TOKOM.

HCCJIGI[OB&HI/IG SBJICHUA HaMarHU4uBaHU JKCJIC3a.

W3ydeHue npuHIMIA JEHCTBHS SJIEKTPOMAarHUTHOTO peJie.

I/I3yquI/Ie I[CﬁCTBPI)I MAaramMTHOI'O I10JIA Ha ITPOBOJHUK CTOKOM.

W3ydeHue mpuHLIUIA ASHCTBUS SIEKTPOABUTATEIS.

N3ydenue sBICHUS 3JEKTPOMATHUTHON UHIYKLIHH.

W3ydeHnue nmpuHLUIA AeCTBUS TpaHCcPopMaTopa.

W3ydeHue BIEHUS pacIpOCTPAHEHUs CBETA.

HccnenoBanue 3aBUCMMOCTH yIJia OTPAXXEHUsI OT yTIJia MaJIeHus CBETa.

N3ydeHue cBOMCTB U300paykeHUs B IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCMOCTH yIJIa IPEOMIICHUS OT yIJia MajeHus CBETa.

W3mepenne poKyCHOT0 pacCTOSIHUS COOUPAIOIICH JTHMH3BL.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Habmronenue siBneHus 1ucnepcuy CBeTa.

BrinmyckHuk HayduTcs:

* pacro3HaBaTh JIEKTPOMATHUTHBIC SBIIEHUS U OOBSICHITH HA OCHOBE UMEIOIINXCS 3HAHUN
OCHOBHBIE€ CBOWMCTBA WJIM YCJIOBHSI MIPOTEKAHUS ITUX SBJIICHU: SJIEKTPU3AIIHS TeEI,
B3aUMO/ICHCTBUE 3apsA10B, HATPEBAHUE MTPOBOIHHUKA C TOKOM, B3aUMOJECHCTBUE MarHUTOB,
ANIEKTPOMArHUTHAS UHAYKIIMS, IeWCTBHE MATHUTHOTO MOJISl HA IPOBOJHUK C TOKOM,
PSIMOJIMHEHHOE paclpOCTpaHEHNE CBETa, OTPAXKEHUE U MPEJIOMIIEHHE CBETa, TUCIIEPCHUs CBETA;
* OMHUCHIBATH U3YUYEHHBIE CBOMCTBA TEI U SJICKTPOMArHUTHBIE SIBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJTMYMHBI: JIEKTPUUECKUM 3apsijl, CUJIa TOKA, JIEKTPUUECKOE HAIPSKEHUE, IIEKTPUUIECKOE
COTPOTHBIICHUE, YAECTHFHOE COMPOTUBIICHHE BElIecTBa, pab0oTa TOKa, MOITHOCTh TOKa, POKYyCHOE
paccTosTHUE U ONTHYECKAs CUJjla JIMH3BI, PY OMMCAHUH MPABMIHHO TPAKTOBATH (DU3UUECKUIA
CMBICT HCTIOTh3YEMBIX BETMYHMH, UX 0003HAUEHUS U SIUHUIIBI U3MEPEHHS; YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYNHY C IPYTUMHU BETUIMHAMU;

* AaHAJIM3UPOBATH CBOMCTBA TEJ, JIEKTPOMArHUTHBIE SIBJICHUS U IPOLIECCHI, UCTIOJIb3YS
¢bu3nyecKre 3aKOHBI: 3aKOH COXPaHEHMsI AJIEKTPUUYECKOTO0 3apsiia, 3akoH Oma JIs ydacTka LIeTu,
3akoH Jlxxoyns-JleHna, 3aKoH NPSAMOIUHEHHOTO PACTIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPEJIOMIICHHS CBETA; IPU STOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOEe BbIPAXKECHHUE;

* pelaTh 3aa4u, UCIOJIb3Ys pU3NYECKue 3aKOHBI (3akoH OMa /1715 yJacTka IelH, 3aKOH
Jxoyns-JleHiia, 3aKk0H IPsIMOJIMHEMHOTO paclpOCTPAHEHHUs CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH MPETIOMJICHHS CBETa) U (POPMYIIBI, CBS3BIBAIONTHE (DU3NIECKHE BETMYNHBI (CHJIa TOKaA,



JNEKTPUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOE CONTPOTUBIIEHHUE, YIEIbHOE CONPOTUBIICHUE
BEIIIECTBa, paboTa TOKa, MOIIIHOCTb TOKa, (POKYCHOE PACCTOSHUE U ONITHYECKasi CHJIa JIMH3BL,
(bopMyIbl pacuéTa NEKTPUUECKOro CONPOTUBIIEHUS IPH MOCIIEA0BATEILHOM U NapajuIeIbHOM
COEMHEHUH MPOBOIHMKOB); HA OCHOBE aHAJIM3a YCIOBHS 3a/1a41 BBIICIATH (PU3UUECKUE
BEJIMYMHBI U (HOPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelIeHus], U IPOBOJUTH PACUETHI.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

* HCHOJb30BaTh 3HAHUS OO0 DSJIEKTPOMATHUTHBIX SBJICHHUAX B IIOBCEAHEBHOM JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 ITOBE/ICHUS B OKpYXKarolleil cpene;
* TPUBOAUTH MpPHUMEPHl  MPAKTHYECKOTO  HCIOJNB30BaHHMS  (U3WYECKHX  3HAHUH O
JJIEKTPOMAarHUTHBIX SIBJICHUSIX;

* pasznuyaTh TPAHHIBI TPUMEHHUMOCTH (U3MUECKUX 3aKOHOB, NMOHMMATh BCEOOILIMI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHHUs AJIEKTPUUYECKOrO 3apsija) U OrpaHUYEHHOCTh
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa J1s yyacTKa 1en#, 3akoH Jxoynsa-Jlenua u ap.);
* npuéMaM IOCTPOCHUs (U3MUECKUX MoJeneil, nmoucka U (OPMYJIUPOBKH J0KA3aTEJIbCTB
BBIIBUHYTBIX TUIIOTE€3 M TEOPETHYECKHX BBIBOJOB HAa OCHOBE SMIMPUYECKH YCTAHOBJIEHHBIX
(haKToB;

* HAXOJUThH aJIEKBATHYIO MPEIJIOKEHHOH 3a7aue (PU3NIECKYI0 MOJIENb, pa3pemaTs npodjaemMy Ha
OCHOBE MMEIOLIMXCS 3HAaHMM 00 DSJIEKTPOMAarHUTHBIX SBJICHUSAX C HCHOJIb30BaHHUEM
MaTeMaTHYECKOTO armapara W OIEHWBATh PEATbHOCTH IOJNYyYeHHOTO 3HAa4YeHUs (HU3MIecKOn
BEJIMYMHBI.

KBanToBas ¢pusuka.

OmnbiTel  Peszepdopna. Ilnanerapnas mozens aroma. JIuHelyaTble ONTHYECKHE CHEKTPBI.
[Tornomenue n ucnyckanue cBera aromamu. CocTaB aTOMHOTO sjpa. 3apsI0BOE€ U MAacCOBOE
yucia. SlnepHble CUiibl. DHEprusi CBA3M aTOMHBIX sjep. PaanoaktuBHOCTh. Aunb(a-, Oeta - u
raMMma-u3JIy4eHus. MeTobl perucTpanyu sAepHbIX U3IIydeHui. Sinepusle peakuuu. [lenenue u
cunte3 snep. Mcrounuku sHeprum ConHua u 3Be3n. SnepHas sHepretuka. [losumerpus.
BnusHue paguoakTHBHBIX M3JIYyYEHHUH HA JKUBBIE OpPraHU3Mbl. DKOJOTMYECKHE MPOOIEMbI
pabOoThI AaTOMHBIX JIEKTPOCTAHIIUH.

JleMoOHCTpaL U

Mognens omnbita Pezepdopaa. Habmogenne TpekoB yactuil B kamepe Buibcona. YcTpoiicTBo 1
JeICTBUE CYETYMKA HOHU3UPYIOIMX 4vacTull. M3ydeHue TpeKoB 3apsyKEHHBIX YacTUI[ IO
rOTOBBIM (poTOrpadusim.

JlabopaTopHbie padoThI U ONBITHI

HaOnronenue nuHeyaThIX CEKTPOB U3ITydEeHHUS.

W3mepeHne ecTecCTBEHHOT0 paM0aKTUBHOIO (POHA JJO3UMETPOM.

BeimyckHUK Hay4uTCS:

* pacro3HaBaTh KBAaHTOBBIEC SIBIECHHS U OOBSCHATH HA OCHOBE MMEIOLIMXCS 3HAHUNA OCHOBHBIE
CBOWCTBA WJIM YCIOBHMS TPOTEKAHUS HTHUX SBJICHUH: €CTECTBEHHAas M MCKYCCTBEHHas
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOrO CIIEKTpa U3IY4YECHHUS;

* ONUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBICHMS, MCIIONB3Ys (PM3UYECKHE BEIUYMHBL: CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, MEPHUOJ MOJypacnaaa; Ipyu ONMUCaHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIOJNB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€IMHUIIBl U3MEPEHHUS; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (PH3UUECKYIO BEINYHHY C
JPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HaUCHHE (PU3NUECKOI BETUUNHBL;

* aQHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCHOJB3Ys (PU3MUECKHE 3aKOHBI U IMOCTYJAThI: 3aKOH
COXpaHEHMsI SHEpruM, 3aKOH COXPAHEHUS DJJEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHHS
MacCcOBOI'0 YHCJIa, 3aKOHOMEPHOCTH U3yYEHHSI U MOTJIOIIEHHUS CBETa aTOMOM;

* pa3In4aTh OCHOBHBIE MTPU3HAKH [UIAHETAPHON MOJIENT aTOMa, HYKJIOHHOM MOJIEJI aTOMHOTO
A1pa;



* PUBOIUTH TPUMEPHI TTPOSIBIICHHS B IPUPOJIE M MPAKTUIECKOTO UCIIOJIb30BAHUS
PaIMOaKTUBHOCTH, SIEPHBIX U TEPMOSICPHBIX PEAKIIHiA, TMHEHYIATHIX CIIEKTPOB.

Buvinyckrux nomyuum 603mMoicHOCHb HAYUUMBCL:

* UCNOIL308AMb NOTYUEHHbLE 3HAHUS 8 NOBCEOHEBHOLL JHCUZHU NPU 0OpaujeHuu ¢ npubopamu
(Cuemuux UOHUBUPYIOWUX YACMUY, 003UMemp), OJisl COXPAHEHUsL 300P08bsL U COONI0OEHUSI HOPM
9KO0NI02UHECKO20 N0BEOCHUs 8 OKPYcarouell cpeoe;

* COOMHOCUMb IHEP2UIO C853U AMOMHDBIX 0ep ¢ 0edheKmom MAaccol,

* NPUBOOUMb NPUMEPDBL BIUAHUSL PAOUOAKIMUBHBIX UZIYYEHUL HA JHCUBbLE OP2AHUBMbL, NOHUMAMb
NPUHYUN Oeticmaeust 003uMempa,

* NOHUMAamMb dKoN02U4ecKUue npoodemMbl, BO3HUKAIOWUE NPU UCNONb30BAHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU PeuleHUss SMUX npooiem, nepcneKmuebl UCHOIb308AHUSL
VIPABAAEMO20 MEPMOSAOEPHO20 CUHME3A.

Crtpoenue u 3BoJIonus Beesrennoit

['eoneHTpUYECKas ¥ TEeHOIEHTPUYECKAs CUCTeMbI Mupa. Dusndeckasi mpupoaa HeOECHBIX Tell
Counneunoii cucteMsl. [Ipoucxoxaenne Conneunon Cucrembl. @usznyeckas npupoaa ConHia u
3Be31. Ctpoenue Beenennoit. OBomonusBeeneHHOM.

JleMoHCTpanMu

ActpoHOMHUYECKHE HAOIIIOICHHS. 3HAKOMCTBO C CO3BE3USIMU U HAOIIOJCHUE CYTOYHOTO
BpaileHus 3se3gHoro Heba. Habmonenue npwxenus JIynsl, CosHIIa U TJIAHET OTHOCUTEIBHO
3BE3I.

BbinmyckHUK HayduTCs:

. pa3auyaTh OCHOBHBIE IPU3HAKK CYTOUYHOT'O BpallleHus 3BE3AHOTO Heba,
JIBYDKEHUS

JIynsl, ConHIIa U TUIAHET OTHOCUTENBHO 3BE3;

. MIOHUMATh Pa3INYMs MEX]y FeTMOLEHTPUYECKOM U reOLeHTPUYECKON
cucTeMaMu

MHpa.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* YKa3bl8amsv 0Owue CEOUCMEa U OMIUYUS NIAHEeN 3eMHOU SPYNNbL U NIAHEM - 2USAHMO8, MATbIX
men Conneunol cucmemsl U OOILUUX NIAHEN, NOJb308AMbCIL KAPMOU 36E30H020 Heba npu
HAOII0OeHUsX 36E30H020 Heba,

* PaziuyYamsv OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa), COOmHOCUm»
yeem 36e30bl ¢ e€ memnepamypou,

* pasJaMyYaThs IT'MIOTE3E O MNPOMCXOXIeHur COJTHEUHOM CHMCTEME.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUW, BAXKHEHIIEH COCTABIIAIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapakTepa 3KOJIOTHYECKHX IMpoOJieM W MyTed HX

pelIeHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIIICHUE YPOBHSA CBOECM KOMIIETEHTHOCTU 4Ye€pe3 MPaAKTHUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOUX JICMCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYI0 Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMrupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCATIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BHIEHMIN);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHHH (U3NUYCCKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJBKUX BAapHAHTOB PEIICHHUs, BHIOOpP HambOoJjee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUYECKOIrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEIOBAHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MHGPOPMALMM WIA JAaHHBIX C YYETOM MpPEAJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMu W WUIIOCTPUPOBATh pEIIAeMble 3aJladyd  HECIOKHBIMU
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOU NESTEILHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNaTh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOM JEUCTBUS C JPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIISATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYalluu M IIPEAJIaraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBILIMXCA CUTYyallMi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU pEHIeHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPHUsS, PABHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIVIEHHOW OCBIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
Npuposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3YyUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIB3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUeHUs W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMH,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYNH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs phiuara (0s0ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3yNlbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: bopMyIUpOBATH MIPOBEPSIEMBIC
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOMIAAU COIPUKOCHOBEHMS TEJI, CHJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHM paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIlT U TpauKOB, JenaTh BBIBOJABI 1O pe3yibTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOrpykEHHOE B KHUJIKOCTh TeJO0, KOA()(PUIMEHT MOJEe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW HWHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOOWTh  HWHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHWHBIN ammapaT Kypca (U3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJIEHCAIUsl, IUIaBJIEeHWEe, KpuUCTaJu3anus (OTBep/ieBaHUE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIS1 Ha TPOBOJHUK C TOKOM, DJIEKTPOMATrHUTHAS WHIYKITHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHWE M KANWUIIPHbIE SBICHUS B MPUPOJIE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuu, Jpedd MoroCcCoB, POJib MATHUTHOTO TOJISI JIJi KU3HU Ha
3emiie, NOJISPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX
IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalU3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOUIH
($u3NYECKUX METO/OB, MCIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAONIONCHHUIO (PU3MYECKUX SIBJICHUM WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpPYrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs] (PU3NUECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
(duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTelbHbBIM U MapallieIbHbIM COCTUHEHHEM DJIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecrieyeHus: 0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BaTh MPHU BBITIOJHEHUH Y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcebl cetu HTEpHET, BiaieTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE NYOJIMYHO NPEACTABIATh PE3YyJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHa JECUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHBIN ()OH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOEC H3TydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3HUCCKHUE SBICHUS, UCIIOIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tela, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas >SHEeprus,
MIEPUOJT M YacTOTa KOJIeOAHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEIHMYHHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUsS HMITYJbCa, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IPOBEPSIEMOE  TPEIINONIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKkoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HM300pa)KeHHs TMpeaMeTra B coOMparomie
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BBIBOBI,

POBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaesis
CpelHee 3HaYeHHEe U3MepsIeMol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEIoOMIICHHs OT yIJa



NaJieHus): T[UJIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia coOuparolell JIMH3bl, pagUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJia TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1ad0paTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pPEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH MPHU O0paIlleHNH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI MOMCKOBBIN 3allpOC, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BinaneTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO MPEACTABIATh PE3YIbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



I1l. TemaTu4eckoe NJIAHUPOBAHHUE

¢ y4eToM padoyeil NPorpaMMbl BOCIIUTAHUSA € YKAa3aHUEM KOJMYeCTBA

qaC0B, OTBOAMMBIX HA U3YyYCHUEC Kil)KI[Oﬁ TEMbI

7 KIIACC
Ne HasBanue paznena KomunuectBo | Monynb BOCIIUTATEIbHON IIPOTrpaMMBbI
4acoB «YpouHas IeSITEIbHOCTbY
enesbie opueHTHpsl | Temarnka B
pe3yabTaTOB BOCIIUTAHUSL | COOTBETCTBUU c
KaJICH/1apHBIM
IJIaHOM
BOCIIMTATEIbHON
paboThI
1. Pa3I[eJI 1. ®usuka u eé POJib B 6 HeHHOCTI/I HAYYHOI'0 «I[CHI) 3HAHUI»
IIO3HAHUH OKPYKAOLIET0 MUpa IO3HAHHUS: «BceMupHBIil 1€Hb
- Beipaskarouii YUCTOTHI», «JleHb
MHTEPECHL B Pa3HbIX 50pLG
MIPEeIMETHBIX 00JIACTSX C Oppode €
Y4€TOM HHAUBUIYAIbHBIX TEPPOPU3IMOM)
VHTEPECOB,
CIIOCOOHOCTEN,
JIOCTUKECHHH.
2. Paznen 2. IlepBonauanbHbIe ) JleMoHCTpUp YOIz MexnyHapoaHslii
CBEJICHHUS O CTPOEHHH BEIIECTBA Habnioaenmit, JIEHb
HakonneHna ¢akKTos.,
OCMbICTEHUS Pacnipoctpanenus
OonbITa rPaMOTHOCTH,

€CTeCTBEHHOHAY4YHOM U
rymaHuUTapHoM obnactax
NoO3HaHus,
nccnenoBaTeibCKom
AeATeNbHOCTH
PasBuBarowmit

HaBbIKM MCMO/Ib30BaAHUA
Pa3/IMYHbIX CPeacTB
NO3HaHWA, HAKONIEHUSA
3HaHM 0 Mmupe
(A3bIKOBaA,
YynTaTeNbCKaA Ky/bTypa,
AEeATeNbHOCTb B
MHPOPMALMOHHOMN,
umpposoii cpeae).




Paznen 3. JIBuwxeHue u 21 BeIpaxkaromuii BcemupHslii 1eHb
B3anMOeHCTRIE TEN TOTOBHOCTbD K O6ubIMoTeK
OCO3HAaHHOMY BBIOOpPY U | «/leHb HapoaHOTO
MOCTPOCHHIO €IMHCTBAY,
WHIUBUAYaJIbHON «MexayHapOoIHbIN
TpaeKTOpuM 00pazoBaHusl | J€Hb
Y KU3HEHHBIX TUIAHOB C TOJICPAHTHOCTH»
YYETOM JIMYHBIX U
00IIECTBEHHBIX
UHTEPECOB,
noTpedHoCTEH
Paznen 4. JlaBiienue TBEPABIX 21 NpoABAAOLLMIA MHTEPEC «/lenp poccuiickoi
TeJ1, JKUAKOCTEH U Ia30B K NpakTU4eCcKoMy HayKu» .
M3y4YeHunIo npodeccuii u «MesxryHapoHbIi
TPy4a pasnuyHoro poga, | “CHb HHBAIHI0BY
B TOM YMCNEe Ha OCHOBE «Jlenn BOMHCKOH
NpUMEHEHNA cnaBbl Poccuny.
npegMeTHbIX 3HaHWW.
Paznen 5. Pabora u MOIIHOCTb. 12 MoHUMAaIOLLMIA «/leHb
DHeprus 3HauyeHue 1 rnobanbHbIi KOCMOHABTHKY
XapaKkTtep
SKOMIOrMYECKMX «[Ipa3znuuk BecHbl
npobnem, nyten ux u Tpyna»,
e e | e Toens
KY/NIbTypbl YE/I0BEKaA,
obuecTsa.
PesepBHOE Bpems 3 OpueHTHpOBaHHBIH B JleHb clIaBsHCKOU
ACATCIBHOCTH Ha MUCbMEHHOCTH U
Hay4YHble  3HAHUS O
npupojie u  oOIIecTBe, KyIRTYpHI
B3aUMOCBSI3SIX YeJIOBEKa
c MIPUPOIAHOMN 51
COLMAJIbHOW CPEION.
LeMoHCTpupyoLwmit
NOHUMaHWe LesIOCTHOM
KapTUHbI MUpa
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KJIACC

HasBanue paznena KomunuectBo | Monynb BOCIIUTATEIbHON IIPOrpaMMBbI
4acoB «YpouHasi 1eSITeIbHOCTbY
enesbie opueHTHpsl | Temarnka B
pe3yabTaTOB BOCIIUTAHUSL | COOTBETCTBUU c
KaJICHAapPHBIM
IJIaHOM
BOCIIUTATEIbHON
paboThl
Pa3I[eJI 1. TemnoBele SIBIEHUS 28 HeHHOCTI/I HAYYHOI'0
MO3HAHMSA:
- Boipaaronuii «JleHpb 3HAHUI»
MO3HABATEIIBHBIC «BceMupHBIii 1eHb
UHTEPECHI B PA3HBIX
NpeAMETHBIX 00JIACTSX C YUCTOTHI», «JleHb
y4IETOM WHUBHUIyaIbHBIX
HHTEPECOB, COJIUJIAPHOCTH B
CITOCOOHOCTEH, 6opbbe ¢
JOCTHXCHHUI
HemoHcTpupyromuit TEPPOPUIMOM»
HaBBbIKU
HaGII IOHeaHHﬁ, MesxnyHapoaHbIi
HaKOIIJICHUA ACHB
— PacnpocTpanenus
rPAMOTHOCTHU
OCMBICIICHIA BceMupHblii 1eHb
OfbITa . oubanorex
€CTECTBEHHOHAYYHOM U «JleHb HAPOTHOTO
TYMaHUTapHOH 001acTIxX €/TMHCTBAY,
HO3HAHUA, «MexTyHapOIHBII
MCCIIeIOBATETbCKON JIeHb
ACATCIIPHOCTH TOJICPAHTHOCTH»
PasBusarommii
HaBBbIKU
HCIIOJTb30BaHUSI

Pa3NUYHBIX CPEJICTB
TIO3HAHUS, HAKOTUICHUS
3HAHUU O MUpE
(s13BIKOBasI, UNTATENbCKAS
KyJIBTYpa, IESITENbHOCTD B
HHPOPMALMOHHOM,
uudpoBoi cperne).

BblipakatoLmii
FOTOBHOCTb K
0CO3HaHHOMY Bblbopy
N NOCTPOEHUIO

WHAVBUAYANbHOWN




TpaeKkTopum
obpasoBaHua U
YKM3HEHHbIX NN1aHOB C
YYETOM NNYHBIX U
0obLecTBEHHbIX

NHTEpecos,
noTpebHocTel
Paznen 2. Dnexrpuyeckue u 37 MposBAAIOLWMIA UHTEpEC «/lenb poccuiickoi
MarHUTHBIE SBJICHUS K NPAKTUHECKOMY Hayri .
M3y4YeHunIo npodeccuii u «MesxryHapoaHbIi
TPyAa pasnuyHoro poga, | “Hb HHBAIHI0BY
B TOM YMCEe HA OCHOBE «JleHn BOMHCKOH
PMMEHEHNS cnaBel Poccuny.
npeAMEeTHbIX :v,Hava. «JeHb
MoHumatowmnm
3HayeHue n rnobanpHbii | KOCMOHABTUKHY
XapaKkTtep «IIpazauux Becnb
3KONOTUYECKUX u Tpy/a»,
npobnem, nyTen mx
peLeHuna, 3Ha4YeHme «Jlens ITo6enpl
3KONOTMYeCKOoM
Ky/ZIbTYpbl YENOBEKA,
obuecTaa.
PezepBHOE BpeMms 3 OpueHTHPOBaHHBIH B | JleHb ciaBsHCKOM
ACATCIBHOCTH Ha IIMCBMCHHOCTHU U
HAay4YHBIC 3HAHUA (6]
npupojie u  oOIIecTBe, KYILTYp®!
B3aMMOCBSI3SX 4YeJIOBEKa
c IIPUPOIHOMN U
COLMAIIBHOW CPEJIOHN.
LemoHcTpupytowmit
NMOHWMaHWE LeSI0CTHON
KapTUHbI MUpa
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




9 KUIIACC

Ne Hasganue pasnena KomunyectBo | Monynb BOCIIUTATEIbHON IIPOrpamMMBl
4acoB «YpouHasi 1eSITeIbHOCTbY
enesbie opueHTHpsl | TemaTuka B
pe3yabTaTOB BOCIIUTAHUSL | COOTBETCTBUU c
KaJICH/1apHBIM
IJIaHOM
BOCIIUTATEIbHON
paboThl
1. Pazgen 1. Mexanuueckue 40 IleHHOCTH HAYYHOT' O «/leHp 3HAHUIT»

SIBJICHUS

MO3HAHUS:

- Berpaxarommit
[T03HABATEIbHBIC HHTEPECHI B
pa3HBIX MPEAMETHBIX
00JTaCTSIX C yU4EeTOM
WHIUBUIYaITbHBIX
HWHTEPECOB, CIOCOOHOCTEH,
JOCTHKCHHIA.

JlemoHCTpUpyrOIMit
HabntogeHuN,

HaKomnieHus

¢daKTOoB,
OCMbICNIEHMA

onbITa
€CTeCTBEHHOHaY4YHOM U
ryMaHUTapHoM obnacrax

Nno3HaHuA,
nccnenoBaTeibCKom
AeATeNbHOCTH
PasBuBarowmit

HaBbIKK
NCNoab30BaHUA
pa3IMYHbIX CPeacTB
NO3HaHMA, HAKONIEHUA
3HaHWUI 0 Mupe
(A3bIKOBaA, YMTaTENIbCKAA
KyNnbTypa, AeATENbHOCTb B
MHPOPMALMOHHON,
umdposoii cpeae).
BbipakatoLwmii roToBHOCTb
K OCO3HaHHOMY Bbl6opy
N NOCTPOEHUIO
WUHAMBUAYANbHOM
TpaeKkTopun obpasoBaHuA
N }KU3HEHHbIX NIAHOB C
YYETOM SINYHBIX U
06LWecTBEHHbIX
NHTEpPEecos,

«BcemupHbIi 1eHb
YUCTOTHI», «JleHb
COJIMIAPHOCTH B
o6opnbe ¢
TEPPOPUIMOM»

Mex1yHapoaHbIi
JICHB
PacnpocTtpanenus
rPaMOTHOCTH

«/lenb HapoaHOTO
STUHCTBAY,
«Mex1yHapOJHbII
JICHB
TOJIEPAHTHOCTH




noTtpebHocTe

Pazgen 2. Mexaunueckue
K0J1e0aHUA U BOJIHBI

15

MpoasastoWMi MHTEpeC K
npakTU4yeckomy
n3yyeHuto npodeccnii u
TpyAa pasI4yHoOro poaa, B
TOM YMCne Ha OCHoBe
NPUMeEHEHUSA
npeaMeTHbIX 3HaHUN.

«/leHp poccuiickon
HayKU»
«MexyHapOJHbII
JI€Hb UHBAJINJIOBY

Paznen 3. DnekrpoMaruHuTHOE
0JI€ U PJICKTPOMArHUTHbBIC
BOJIHBI

3HaoWKM N yBaXKaroLWwmm
OOCTUXKEHNA HaleMn
PoauHbl — Poccnmn B
HayKe, NCKyCCTBe, CopTe,
TexHosnoruax, boesble
noaBurn u TpyaoBble
OOCTUXKEHWUSA, TeEPOEB U
3aWuTHMKoB OTeyecTBa B
NPOLLJIOM U
COBPEMEHHOCTMU.

«JleHb BOMHCKOM
cnaBel Poccuny

Paznen 4. CeToBrbI€E ABIICHUSA

15

MoHMMaloWKMin 3HaYEHUEe
n rnobanbHbI XapaKkTep
3KOJIOrNYeCcKmx npobnem,
nyTen ux peleHuns,
3HaYeHWe 3KONOrMYEeCcKon
KyNbTypbl Ye/I0BEKA,
obuecTsa.

«/leHb
KOCMOHABTUKHU»

Pasnen 5. KBautoBrie SBIeHUS

17

OpueHTHpOBaHHBIN B
NeSITeNIbHOCTH Ha
Hay4YHbIE 3HAHUS 0
npupoae U oOuiecTse,
B3aMMOCBS35X 4Y€JIOBEKa C
MPUPOAHON U COLMAITBHOMN
Cpenou.

«IIpa3gauk BecHbl
u Tpyna»,
«/lenn IToOeap

Pa3nen 6. IloBropurenbHO-
00001maroIMi MOTyIb

JeMoHCTpupyoLwmii
NOHMMaHME LIeNOCTHOM
KapTUHbI MUpa

JleHb craBIHCKOM
MUCHbMEHHOCTH U
KYJIBTYPBI

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB Hcnoab3oBanne nugpoBoro
JJIeKTPOHHBIE M AaHAJIOTOBOTr0
Ne HanmeHoBaHMe pa3jeioB U TeM Kontrpo Ilpakru (uudposbie) 060py10BAHNS LEHTPA
n/n NMPOrpamMMbl Bcero JibHBIE yeckne  OOpa3oBaTesibHbIE €CTeCTBEHHOHAYYHOW 1
padoTel  padoTHl  Pecypcehl TEXHOJIOTHYeCKOi
HanpasJieHHocTeill «Touka
pocTa»
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
11 DUBNKA - HAYKA O IDHPOIE 5 bu6mmoreka [JOK KomnnekTt nocyapl n
' yia o TP https://m.eds00.ru/7f416194  obopyaosaHusa AnA
Buoiauorekxa K y4yeHn4eCKnx onbitoB
1.2 duznyecKre BeTNINHBI 2 1 1o
https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METOT 9 1 bubnnoreka [JOK
' HO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK Habop Ten pasHoi macchbl
2.1 CrpoeHue BemiecTsa 1
https://m.edsoo.ru/7f416194 KomnsekT nocyapl n
29 JIBr>KeHue M B3aUMOIEVICTBUE YaCTHIL] 9 1 bubnunoreka [JOK 0bopyaoBaHusa AN
' BEILIECTBA https://m.edsoo.ru/7f416194 YHEHWHYECKMX OnbITOB
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
P B https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6mmoreka [{OK KomrutexT mocy s u
3.1 Mexanuyeckoe IBUKEHUE 3 ommorexa [O e

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

000pyIOBaHUs JIJIs



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

3.2

3.3

I/IHepHI/IH, Macca, IJIOTHOCTb

Cuia. Bune! cun

Hroro no pasaceiny

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

14

21

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

J1a00PaTOPHBIX paboOT U
YUEHUYECKHX OIBITOB;
MynbTHIAaTUYHK;
BecnpoBoaHoit MOYNb
COTPSIKCHUS MYJIbTUIATYHKA;
KoMIUIEKT 2j1eMEHTOB IS
OIIBITOB 110 MEXAHHKE;

Anantep USB Bluetooth

KabGenr coequHHUTENBHBIH
(USB - USB)

Kabenp coenuHUTENLHBIN
(USB - miniUSB)

Kabenp coenuHUTENBHBIN
(USB - USB Type-C)

Kabenp coenuHUTENLHBIN
IDC 1.

®nem-makonurens ¢ 110

CeTeBoe 3apagHoe

yctponcteo USB

Hasnenue. [lepenaua naBneHust

4.1 TBEPIBIMH TEJIAMU, )KUIKOCTIMHA 1 3 bubmorexa HOK
' P > A https://m.eds00.ru/7416194
rasamu
bu6mmoreka [JOK
4.2
JlaBIICHHE KHJKOCTH > hitps://m.eds00.ru/7f416194
bu6mmoreka [JOK
4.3 A 6
TMOC(EpHOE MaBNCHHE https://m.edso0.ru/7f416194
44 JleiicTBrE KUIKOCTH U Ta3a Ha 7 bubnmnoreka [JOK
' MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21

KommuiexT nocyzst u
obopymoBaHus s
J1a00PaTOPHBIX pabOT U
YICHHYECKUX OTBITOB;
MynbTHIaTYHK;
BecnpoBoanoit Monynb
CONPSDKEHUSI MYJIbTHIATUNKA;
Hudporoit naTunk
TEMIIEPATyPhI UCCIIETyEeMOH
cpenbl;
npoBoii 1aTUKK JaBICHUS;

Anantep USB Bluetooth

Kabenp coenuHUTENBHBIN
(USB - USB)

Kabenr coequHHUTENBHBIH
(USB - miniuUSB)



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

Kabenp coenuHUTENBHBIN
(USB - USB Type-C)
Kabenp coenuHUTENBHBIN
IDC 1mrr.
®dnem-nakonurens ¢ [10
CeTeBoe 3apagHoe

yctponcteo USB

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

bubmuoreka [JOK KomnbloTepHoe
51 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194 060pyAOBaHme
bubmuoreka [JOK
52 Hpocthie MeXaHH3MEI > 1 https://m.edso00.ru/7f416194
bubmuoreka [JOK
: M 4
53 CXaHITHeECkas SHepHit https://m.edso00.ru/7f416194
Htoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



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

8 KUIACC

- KosmuecTBo yacos DJIeKTPOHHbIE MUcnonb3oBaHue LdpPOBOro M aHaNoOroBoro
Neo aumMeHosatue Kontpoan- Ilpakrn- (undpossie) 060pyA0BaHUA LLEeHTPA ecTecTBeHHOHAYYHO U
l‘[/l‘[ pa3ﬂeﬂ0B nTeM Bcero HbLIE yecKue 06pa30BaTeJ1]:HLIe TeXHo/I0rMyecKkom HanpaBHEHHOCTeVI «TouKa pocTta»
NPOrpamMMbl
padoThbI paGoTsl  Pecypchl
Pa3nen 1. TerioBble siBJ1eHUS
11 Crpoenue u 7 bubnunoreka [JOK KommnexT nocynsl u 060pynoBaHus ISt
' CBOMCTBA BELIECTBA https://m.edso0.ru/7f4181ce 1A00PATOPHEIX PadOT M yHEHHUECKUX ONBITOB;
MynbTUIATUHK;
1.2 Tenmosere 21 1 5 bubnunorexa LIOK BecrnpoBoHON MOy CONPSKEHHS MYJIbTHIATUHKA;
MIPOLIECCHI https://m.edsoo.ru/7f4181ce LlndpoBoii AaTINK TEMIIEPATypPhl HCCIIETyEMO CpeIbl;
udpoBoii naTYvK NaBICHHS,
Anantep USB Bluetooth
Ka6ens coemuaurensusii (USB - USB)
Kabenb coenunautenbhbiii (USB - miniUSB)
Htoro no paznemny 28

Kab6ens coemunurensusiii (USB - USB Type-C)
KabOens coenuaurenpusiii IDC
®nem-nakonurens ¢ [10

CeTeBoe 3apagHoe ycTpolicteo USB

Pa3nes 2. JinekTpu4yecKkue H MATHUTHBIE SIBJICHUSA

DNEeKTpUYECKUE
3apsbl.
2.1 3ap Hi[KeHHBIe Tena 7 1 bubmorexa HOK
' P https://m.edsoo.ru/7f4181ce
1 UX
B3aNMO/IEHCTBIE
59 ITocTosiHHBIN 20 1 7 but6mmoreka [IOK
' JIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
53 MaruauTHbIC 5 1 15 bubmuoreka [JOK
SIBIICHUSA https://m.edsoo.ru/7f4181ce
2.4 DnekTpoMarHUTHas 4 bubnuorexa [IOK

KomnbloTepHoe obopyaoBaHue

KommnexT nocynsl u 060pyoBaHus ISt

71a00paTOpHBIX PadOT U YIEHUYECKUX OIIBITOB;

MynbTHIAaTUHK;

becnipoBogHON MOAYb CONPSKEHNS MyJIbTUAATUNKA,;

HudpoBoit 1aTYNK MATHATHOTO TTOJISE;

HudpoBoi 1aTIUK TEKTPUUECKOTO HAMTPSHKEHHUS;

HudpoBoii naT4nk CUITBI TOKA;

Monynb renepaTop HM(POBBIX U aHAIOTOBBIX

CUTHAJIOB

KoMIuieKT 371eMEHTOB J1J151 OTIBITOB 10 MEXAHUKE;
Ananrep USB Bluetooth



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

WHIYKIUS

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

Kab6ens coemunutensuniii (USB - USB)
Kabenb coenuuutenbhbiii (USB - miniUSB)
Ka6enb coenunautenphbiii (USB - USB Type-C)
Kab6ens coemuaurensubiii IDC

Wroro no pazueny 37
®nem-nmakonurens ¢ [1O
CeTteBoe 3apagHoe ycTpolictso USB
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
14.
YACOBIIO 68 >

I[TPOT'PAMME



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

9 KUIIACC

Ne Kosin4ecTBO 4acoB DJIeKTPOHHbIE MUcnonb3oBaHue LM$POBOro U aHaNOroBoro
HanmeHnoBanme 6 .
n/ Konutpons Ipakrun  (ungposbie) 060pyA0BaHNA LEHTPA eCcTeCTBEHHOHAYYHOM U
- pasieioB U TEM Beer I ~qeckne 00PA30BATEJBHBIE TeXHOoNornYecKoi HanpasneHHocTelt «Touka pocta»
MPOrpamMMbI
porp padoThbI pabdoTbl  Pecypchl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
Mexanunueckoe KommiexT mocy sl 1 060py10BaHus IS
JBIKCHHE U bubinoreka LIOK J1a00PATOPHBIX PA0OT M YUYSHHUYECKUX OIBITOB;
1.1 5 10 1 https://m.edsoo.ru/7f4la4a = MynbTUIATYHK;
CHOCODRL €ro 6 BecripoBoHOI MO/IYITb CONPSDKEHUSI MYJIbTHIATYHKA;
OIMCaHUA [{udpoBoii 1aTUMK YCKOPEHUS U YIII0BOM CKOPOCTH;
. Bu6morexa [OK KOMILIEKT JIeMEHTOB IS OMBITOB [0 MEXaHHUKE;
1.2 Baamvonehicreie 20 1 3 https://m.edsoo.ru/7f41ada Ananrrep USB Bluetooth
' Ten 6 T ' Ka6ennb coemunurensubii (USB - USB)
= KabGenb coequuurensubiii (USB - miniUSB)
bubmmoreka [JOK Kab6ens coequnurensubiii (USB - USB Type-C)
3aKOHBI .
1.3 10 3 https://m.edso0.ru/7f41a4a Kabens coenunurensusii IDC
COXpaHEHUs 6 ®nemr-nakonutens ¢ [10
- CeTeBoe 3apagHoe yctponcteo USB
Hroro no pazneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJHbBI
bu6mmoreka [JOK KomrutekT rmocyapl 1 000pya0BaHUs st
Mexanunueckue 6 6 .
21 7 3 https//medsooru/7f4la4a Jia OpaTOpHBIX pa OT U yquI/IquKHX OHBITOB,
KOJIeOaHUst 6 MynbTHAATYHK;
- BecripoBoiHO MO/IYITb CONPSDKEHUSI MYJIbTHIATYHKA,;
MexanHuecKhe bub6nmnoreka IIOK undpoBoit 1aTIMK YCKOPEHUS U YTIOBOM CKOPOCTH;
2.2 3 8 1 3 https://m.edsoo.ru/7f4lada  KOMIIIEKT DJIEMEHTOB ISl OIIBITOB 110 MEXAHMKE;
BOJIHBL SBYK 6 Ananrep USB Bluetooth
Kabenb coenuuutenshbiii (USB - USB)
KabGenb coequuurensabiii (USB - miniUSB)
Uroro mo pasaeny 15 Kab6ens coequanrensusiii (USB - USB Type-C)

Kabens coequaurensusiii IDC
Draem-nakomurens ¢ 110



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

CeTeBoe 3apagHoe yctponctso USB

Paznen 3. 3J'[eKTp0MaFHI/ITHOE moJie U 3JICKTPOMATrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHO MynbTHIATYHK;
e mose u Bu6morexa [IOK becnipoBoHOI MOy b COTIPSHKEHHS MYJIbTHIATYHKA;
3.1 6 https://m.edsoo.ru/7f4lada  IludpoBoii TATYNK MATHUTHOTO MOJIS;
SMCKTPOMArHHUTHBIC 6 Hudposoit TaTINK AIMEKTPHIECKOTO HATTPSHKCHIS;
BOJIHBI - Hudposoit naTINK CUITBI TOKA;
Anantep USB Bluetooth
Kabens coequanrensusiii (USB - USB)
Ka6ens coequanrensusiii (USB - miniUSB)
Kab6ens coequnnrensusiii (USB - USB Type-C)
Kab6enb coemunurenshbiii IDC
®new-Hakonutens ¢ 110
Hroro o pasnemry 6 CeteBoe 3apsagHoe yctponctso USB;
KoMNneKT aneMeHTOB A/17 ONbITOB MO 3/1EKTPUYECTBY
N MarHeTusmy;
Pa3nen 4. CBeToBbI€ AABJIEHUSA
3aKOHBI Bu6morexa [TOK KoMmrmiekT mocy ibl 1 000py10BaHuUs ISt
4.1  pacmpocTpaHeHUs 6 https://m.edsoo.ru/7f41ada 11a6opaTOPHBIX aboT M Y4EHUIECKUX OMLITOB;
MynbTHIaTUHK;
cBeTa 6 B y )
€CIPOBOTHON MOJYJIb CONPSKCHUS MYJIbTHIATUHKA;
JIuH3eI U Buomuorexa ]_[()K udpoBoit 1aT4MK MarHUTHOTO TIOJIS;
4.2  ONTHYECKHE 6 https:/m.edsoo.ru/7f4lada  LMPPOBOI 1aTMK SMEKTPHIECKOrO HANPSIKCHAS;
6 LndpoBoit TaTIYUK CHUIIBI TOKA,
npr6OpHI = Anantep USB Bluetooth
Paznoxenue bubmuoreka IIOK Kab6ens coemuaurensubiii (USB - USB)
4.3  Gesoro ceera B 3 https://m.edsoo.ru/7f41ada Kabess coennmmrensrprii (USB - miniUSB)
Kab6ens coemuautensubiii (USB - USB Type-C)
CIIEKTP 6 K o
abens coequHUTENBHEIH IDC
®nemr-nakonutens ¢ 110
Hroro no pazneny 15

CeTeBoe 3apagHoe ycTpoiicteo USB;



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

KomnnekT anemeHTOB ANA ONbITOB NO ONTUKE

Pa3nea 5. KeanroBble 9B

Ucnyckanue u

JICHU A

KomnerotepHoe o0opynoBanue

[NPOTPAMME

5.1 IIOTJIOIIEHUE CBETA 4 1 bubmorexa LOK
' H https://m.eds00.ru/7f41a4a6
aTOMOM
59 Crpoenue 6 1 bubnmoreka [JOK
' aTOMHOTO s71pa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 7 1
5.3 JICPHBIC peakiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0 NI MOAYJIb
[ToBTOpenue u KommnbroTepHoe 000pyaoBaHue
00001IEeHHE bu6mmoreka [JOK
6.1  coxepikaHus Kypca 9 2 https://m.edsoo.ru/7f41a4a
¢uzuku 3a 7-9 6
KJ1acc
Hroro mo pazueny 9
OBILIEE
KOJIMYECTBO
102 27
YACOB I10



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

IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

®du3nka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusnveckue 1
SIBJICHUS

MeX&HI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC, 1
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecteCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.

. bubmuorexa [JOK
EcTecTBeHHOHAYYHBII METOT 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

Ypoxk-uccienoanue "l[IpoBepka
THUTIOTE3bI: JATLHOCTH MOJIETA IITIAPUKA,
IMYIIECHHOI'O0 TOPU30HTAJIBHO, TEM

OoJpIiie, 4eM OoJIbIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIHUE JUCKPETHOE CTPOEHHUE bubmorexa OK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHEe YacTHI] BELIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHnueckoe JIBUKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmorexa [JOK
yr P A https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK IpUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemecTBa. Pacuetr maccel 1 bu6mmorexa [IOK
00BEMaA Tea 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



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
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agaud mo teMme "I1IOTHOCTE

bu6mmoreka [IOK

18 BeuiecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHHUS
(nedopmanuu) Ipy>kKUHBI OT
MIPUJIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa LHOK
" " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HJOK
dusnyecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



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

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3odpakeHUe CUI,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JIaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBaeHUS TBEPIABIMU
35 Tenr;nfn, mjz[KOCTs[MH u f“)illl%aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 r €CKui mpe
VAPABIHHCCICHI Tpeee https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
AKHUJKOCTHBIN HacocC
Atmocdepa 3emin. [Tpuannb
CYILIECTBOBAHUS BO3IYIIIHOW 000JIOUKHI
41 3ZMJII/I 3aBI/ICI/IMOCTI>}2,1]’Jl‘lMOC(1)C HOTO bubmmorexa [JOK
' P https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops
bu6mmoreka [IOK
42 B LA
eC BO3yXa. ATMOCHCPHOS AaBACHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [JOK
A bl https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo teme "
ATmocdepHoe naBneHue”
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmmorexa [JOK
26 ' https://m.edso0.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BLITaJ};)KHBEIO epl‘/'l CHJTBI eflljcflla en bubmorexa HOK
B 1 yrott https://m.edsoo.ru/ff0a33fc
Ha TEJI0, MOTPYKEHHOE B MKHUJIKOCTH)
49 JlaGopatopHnast paboTa 1o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«HccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJE OT 00bEMa MOTPYy>KEHHOM
B KHUJIKOCTb YacTH TEJa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKH U
ornpezeneHue e€ rpy30noabEMHoOCTH"

52

Pewmenne 3amau no remam: «llimaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEH
1 ra3zoB»/Bcepoccuiickas
IIpoBepoYHasi paboTa NpH MPOBEIEHUU
C MCIIOJIb30BaHUEM KOMITIBIOTEpA

54

Mexanuueckas padota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

MormnocTts. EquHuIBEl MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpU
HOIBEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

58

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HMccienoBanue ycioBHi paBHOBECHS
pblyara»

59

60

61

Pemmenue 3aa4 o temMe «Y CI0BUS
paBHOBCCI/ISI pblqara»

Koaddumnuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ naknonHoM
TJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas SHEpIusl.
Kunerndeckas u noTeHaibHas
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON SHEPTHH NTPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
miockocty"

KonrtponbHas pabora no teme
«PaboTa 1 MOIITHOCTb.
Oueprus»/Beepoccuiickas
MpOBEpOYHas paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEIe

PesepBHblit ypok. Pabora ¢ Tekctamu
o TeMme "MexaHndeckoe JBMKeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Pabora ¢ TekcTamu

bubmuorexa [JOK

67 1o Teme "Iu[aBneHne”TBeanx el . https://m.edsoo.ru/ffOa4ffe
JKHIKOCTEH U ra3oB
PesepBHblit ypok. Pabota ¢ Tekctamu
68 o Teme "PaboTa. MOITHOCTD. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOrO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHUHETUUECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannumdeckue u amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHHe U CxKaTUe 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHUS 1
JaCTHUIL
9 Buyrpennss sueprus. CriocoOsbl 1 bubnnorexka [JOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [IOK



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

Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KommuecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTroO OanaHca. bubnnoreka [JOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue

14 SBIICHUS TETNIOOOMEHA MPU bubnnoreka [JOK
CMEIIIMBAHUM XOJOAHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuuecTBa TEIIOTHI,

15 HEO0OXOMMOTr0 JIJIsi HarpeBaHUs Tea U
BBIJICTISIEMOTO UM TIPU OXJIAXKICHUU

16 JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u OTBEpAECBaHHE

18 KPUCTAJUTMYECKUX IT)ZJI. V nennHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIaBJICHUS

19 JlabopaTtopHast pabota "Onpeznenenne bubnmuorexa [JOK
yeJIbHON TEIJIOTHI IUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas temnora bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTHU BO31yxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BIIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIJIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/I TerutoBoro aBuraTessi.
TennoBble ABUTATENN U 3alUTA
OKpY’KaroIlel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U IPEBPALLCHHUSI
SHCPTHU B TCIJIOBBIX ITPpOHECCax

[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBbie IBICHUS.
M3menenue arperaTHbIX COCTOSTHHI
BerniecTna"”

KonTponbhas pabota mo Teme
"TerutoBble siBIeHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'
Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apsAI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenopanue "IneKkTpusanus
TeJ UHAYKIUEN U TIPH
COTIPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsskeHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €T0
36 cyuiectBoBaHus. VIcTOUHUKH bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPHUYECKOTO OISl Ha TIPOBOIHHUKH 1
U JUDJIEKTpUKHU"
39 DIIEKTPUUYECKHI TOK B METAIJIaX, bubnmnorexa [JOK
SKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
qacTu
Cwuta Toka. JlabopaTopHas pabora
bu6nmoreka [JOK
41 "N3MepeHue U peryiupoBaHue CUITbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™metp. JTabopaTopnas pabota

bubmuorexa [JOK

42 "N3mepenue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsxeHus"

43 CormnpoTHuBieHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1esbHOE CONPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CEUeHusl U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 115 ydyacTka bubmorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaboparopHnas pabota "HccrnenoBanue
3aBUCHUMOCTH CHJIbI TOKa, HIYILIETO

46 Yyepe3 pe3ucTop, OT CONPOTUBIICHUS 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

pe3UCTOpa M HaIPSHKEHUS Ha
pesuctope"

47 [TocnenoBarenbHOE U MapaiedbHOe
COETMHEHUS IPOBOIHUKOB
JlaGopaTtopHast padora "I[IpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSKEHUHN IIPU 1 bubnnorexka [JOK
[IOCJIEIOBATEIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopHas padora "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bubnnorexka [JOK

napajuIeIbHOM COETMHEHUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

50 3axoHa Oma U1t pa3saIndHoro
AP https://m.edsoo.ru/ffO0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PabGoTa 1 MOIIHOCTB AMEKTPUUECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "Ompeneiieaue
52 a60TpLI I/Illz/IOI_uIi)OCTI/I 3IIEK pI/IquKoro Bubmaorexa ITOK
P " R https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 SIIEKTPUUECKON DHEPTUH B OBIT bubmmorexa [TOK
P P Y https://m.edso0.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsoKeHHBIE TeJI'I)a U UX ’ bubmmorexa [TOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. ITocToSHHBII
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
"DnexkTpuueckue 3apsabl.
3apsKeHHbBIE Tella U UX
. . bubnuoteka [JOK
55 B3anMoAercTBHUA. I10CTOSTHHBII
. . https://m.edsoo.ru/ffOabea8
anekTpuyeckuit Tok"/Beepoccuiickas
IpoBepoOYHas padoTa pH MPOBEICHUN
C WCIIOJIH30BAaHUEM KOMITHIOTEpA
56 ITocTossHHBIE MATHUTHI, HX
B3aMMOJIEHCTBHE
57 VYpok-uccnenoBanue "M3yuenue bubnmuorexa [JOK
[10JIEN ITIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
Bubnuoreka IIOK
58 MaruautHoe mojie. MaruuTHoe nosje 1

https://m.edsoo.ru/ff0acOba



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

3eMIId U €ro 3HaUeHUE IS JKU3HA Ha
3emiie

59

60

61

OmneiT OpcTena. MaruutHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
110JIE€ KaTyIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora
"N3ydyeHue qeicTBUSL MarHUTHOTO
TOJIsI HA IPOBOJHUK C TOKOM"

DJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboThl AnekTpoaBUTaTENs"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

Omneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHAYKIIMHU.
[IpaBuio Jlenna

Onextporeneparop. CriocoOsl
MOJTyYEHUS IIEKTPUIECKOIM SHEPTUH.
DIEKTPOCTAHITUN Ha BO3OOHOBIISIEMBIX
HUCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEeKTPUIECKHE U
MarHuTHbIE IBJIeHUS"

KonTponbhas pabota no teme

"DNIeKTpUUECKNE U MATHUTHbIE
seneHus""/Beepoccuiickas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

poBepoYHas paboTa Ipu MPOBEICHUU
Ha OyMa)KHOM HOCHUTENe

PesepBHeIit ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK

1
06 1o treMe "TeruoBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. PaboTa ¢ Tekctamu
67 o Teme "[locTosTHHBII 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
68 PesepBHelit ypok. Pabora ¢ Tekctamu 1
1o TeMe "MarHutHsie siBJIeHUS "
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOT'PAMME



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

9 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHSI :)l;l[()l:ll:())]]z};fe.ﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuuyeckoe TBUKEHHE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edso:)_.lru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cua bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
Kod(duUIleHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa HOK
. P https://m.edso0.ru/ff0af5f8
TSATOTEHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHaIBHONW TOYKHU.
AOCOIIOTHO TBEPIOE TENIO.
26 PaBHoBecue TBépIIOFO Tena bubmorexa [IOK
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCcHe MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoOMEHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONU padoTE 110
29 TEME "MexaHI/IquK(I))e ,Z[BI/I)I(CEI/IC bubmorexa LHOK
Ny " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonrtpoabHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmorexa HOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzanmoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJbCa. YIIPYroe u
HEYIpyroe B3aMMOICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6mumoteka [JOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.e dSO(I)_.[ru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b 9HEpTUH U pabOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 Npy>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPYXUHBI U MAcChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKa

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEPUO0JIa KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBONMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MTOTNIEPEYHBIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

VYpoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

Ypok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus1. Mexanndeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepenuus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30BaHue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubmuoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa [TOK
P ' https://m.edso0.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



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
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bubnmoreka [IOK

65 Vcnonp30BaHue MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crexsno""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUi B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHue”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX bubmmorexa [JOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxums’"
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnoreka [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa [IOK
a a https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHns” https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
P Gep 8 but6mmorekxa [IOK
86 U3JIy4EeHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku suepruu CoJiHIa U 3BE3]T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTosnle sBaeHus"

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmoperiicteue ten"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmorekxa [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JlabGopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P " ey https://m.edso0.ru/ff0c2¢52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa LIOK
N https://m.edsoo.ru/ffOc2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e ®usmka, 7 knacc/ MepbiwknH N.M., NBaHoB A.N., AKumoHepHoe obLecTso
«N3patenbcTBO «llpocBeleHne»

e ®usmka, 8 knacc/ MepbiwKmH A.B., O6LLECTBO C OrPaHUYEHHOM
OTBETCTBEHHOCTbIO «M34aTeNbCTBO «DK3aMeH»

e dusnka, 9 knacc/ NepbiwknH U.M., T'yTHKK E.M., MBaHoB A.U., NeTpoBa
M.A., AKunoHepHoe obuectBo «M3aaTenbcTBo «lpocBeLlleHne»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA
https://ege.sdamgia.ru/?ysclid=Imt3opus4149462972

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://ege.sdamaqia.ru/?ysclid=Imt3opus4149462972

bu6mmoreka [IOK


https://ege.sdamgia.ru/?ysclid=lmt3opus4149462972
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