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INOACHUTEJIBHASA 3AIINCKA

ITporpamma o ¢u3uke Ha ypoBHE OCHOBHOT'O OOIEro 00pa3oBaHMs COCTABIEHA HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysbTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTesbHON mporpamMmsl, mpeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuéroM (eaepanbHoii paboueil mporpaMmmbl
Bocnutanus u KoHuenmuu npenosaBanus yueOHoro npeamera «Ou3nkay.

Cozaepxanue HporpaMmbl 1o (HU3MKE HANpaBiICHO Ha (OPMUPOBAHME ECTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OpPTraHU3alMI0
n3yueHus PU3UKU Ha IeATeTbHOCTHON OCcHOBE. B mporpamme 1o ¢pu3uke yYUTHIBAIOTCS BOZMOKHOCTH y4eOHOTO MpeIMETa B peau3auy TpeOoBaHun
®I'OC OO0 K MIaHUPYEMbIM JIMYHOCTHBIM U METAIPEJAMETHBIM PE3yJbTaTaM OOYYCHUs, a TAKKe MEKIIPEIMETHBIC CBS3HM €CTCCTBECHHOHAYYHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBACT pacHpeieieHUe Y4eOHOro marepuaia 1o rojgaM oOydeHus (1o Kjaccam), MpelyiaraeT IMPUMEPHYIO
MI0CJICIOBATEIbHOCTD N3YyUCHHS TEM, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHS MIPEIMETHOTO COICPIKAHMS U yIETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

[Iporpamma 1o ¢u3nke paspaboTaHa C LENbIO OKa3aHUS METOJUYECKOHN MOMOIIM YYHTEIIO B CO3JaHMU pabodell MporpaMMbl MO y4eOHOMY
peIMeTy.

®dusnka SBISETCS CHUCTEMOOOPa3yIOLUIUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE
MPOIIECCOB M SIBJICHUI, N3y4aeMbIX XHUMHUEH, OHoJIoruel, actpoHoMueil u ¢usnyeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, NpeocTaBisieT Hauboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOTO0 METO/A O3HAHUS, TO €CTh CII0C00a MOJYyYeHHs TOCTOBEPHBIX 3HAHUHI O MHpE.

O,[[Ha M3 TJAaBHBIX 3a1a4 (1)I/I3I/I‘-ICCKOI"O 06paSOBaHI/I$I B CTPYKTYpC 06mer0 06pa3013aH1/1;1 COCTOUT B (bOpMPIpOBaHI/II/I eCTeCTBeHHOHaquOﬁ
I'paMOTHOCTH U UHTCPECA K HAYKE Y o6yqa101uﬂxc>1.

I/I3yquI/Ie (1)I/I3I/IKI/I Ha 0a30BOM YPOBHE peAnoaracT OBJIaACHUC CJICAYIOIMNUMU KOMIICTCHTHOCTAMHU, XapaKTCPU3YIOIIUMU €CTCCTBCHHOHAYYHYIO
IrpaMOTHOCTB:

HAay4YHO OOBSACHSATH SIBJICHUS
OICHMUBATh U ITIOHUMATh 0COOEHHOCTH HAY4YHOTI'O UCCIICAOBAHUA,
HHTCPHIPECTUPOBATL JAHHBIC X UCIIOJb30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJTYUCHUA BBIBOJOB.

Henu nzydenns Gpu3NKy HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus onpeseneHsl B KoHnenmn npenoaaBanus yueoOHoro npeamera «dusukay B
oOpa3zoBaTenbHbIX opranuzauusix Poccuiickoit @enepannu, peannus3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrPAMMBbI, YTBEPKAEHHON pelIeHneM
Konnerun Munncrepcrsa npocsenienus Poccuiickoit @eneparuu (mpotokos ot 3 aexadpst 2019 r. Ne [1K4sH).



Hean n3yvyenus pU3NKu:

MpUOOpeTeHue HHTEpeca M CTPEeMJICHHS OOYyYarolmMXCs K HaydHOMY H3YUEHHUIO MPUPOJIbI, Pa3BUTHE HUX HWHTEIJICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE IPEJCTABICHUN O HAYYHOM METOJE MM03HaHUs U (OPMUPOBAHKE UCCIIEOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
(hopMHpOBaHHE HAYYHOTO MUPOBO33PCHHSI KaK PE3y/IbTaTa U3YYCHHSI OCHOB CTPOCHUS MaTepUU U GyHIAMEHTAIBLHBIX 3aKOHOB (PU3UKH;
(dbopMupoBaHUE MIPEICTABICHU O posid (PU3UKH JUTSl pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BHUTHE TIPEJICTABICHUI O BO3MOXHBIX cepax Oymymie mpodecCHOoHATbHON NeATEIILHOCTH, CBSI3aHHOW ¢ (PU3UKOM, MOATOTOBKA K JATbHEUIIIEMY
00yUYEHUIO B 3TOM HaIlPaBIICHUHU.

,HOCTI/I}KeHI/Ie 9THUX ueneﬁ MporpaMmel 110 (1)I/I3I/IKC Ha YPOBHC OCHOBHOI'O O6H.I€FO O6p330BaHI/IH obecnieunBaeTcs PELICHUEM CJICAYIOIHUX 3aJay4.

pUOOPETEHUE 3HAHUH O JIUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECCKHX, TEIUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
NpUOOPETEHUE YMEHUI OITUCHIBATH U OOBSCHITH (PU3NYECKUE SBJICHUS C HCIIOJIB30BAaHHEM TOJTYYCHHBIX 3HAHUH;

OCBOCHHUE METOJIOB PEIICHUS MPOCTEHIINX PAcCUETHBIX 3aJla4 C MCIOJIb30BAaHUEM (DM3MUECKHX MOJICJICH, TBOPUYCCKHX U MPAKTUKOOPHCHTUPOBAHHBIX
3ajay;

pa3BUTHE YMEHUWH HAOJIOATh TMPHPOJHBIC SBICHUS W BBINOJIHATH ONBITHI, JIAOOpATOPHBIC PAOOTHI M IKCICPUMEHTAIBHBIC WCCICIOBAHUS C
UCIIOJIb30BAHUEM M3MEPHUTEIBHBIX IPUOOPOB;

OCBOEHHUE MPHUEMOB paboThl ¢ MH(MOpManuend (GU3NIECKOro CoAep)aHus, BKIOYas WHAOOPMALUIO O COBPEMECHHBIX JOCTI)KCHUSX (DH3UKH, aHAIH3 U
KPUTHYECKOE OllCHUBaHUE HH(pOpMaIu;

3HAKOMCTBO €O cdepamu TpOo(heCCHOHATBLHOW JEATEIHHOCTH, CBS3aHHBIMU C (PU3UKOH, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHHIX (HPU3MUECKOI HAYKH.

Ha uzydenue ¢usuku (6a30Bblil ypoBEHb) Ha YpOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs OTBOAUTCS 238 4acoB:
B 7 kiacce — 68 uacoB (2 uyaca B Hemenr), B 8 kimacce — 68 dacoB (2 uwaca B Hememoo), B 9 kimacce — 102 yaca (3 yaca B HeNEn).
[Ipemiaraemsrii B mporpaMme 1o Gpusmke nepeyeHb Ja00paTOPHBIX padOT U ONBITOB HOCUT PEKOMEHIATeNIbHBINA XapaKTep, YYUTEIb JIeIaeT BHIOOD

MPOBEACHUS JIA0OPATOPHBIX PabOT U OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEM OOYYalONIUXCS, CIMCKA IKCIEPUMEHTAIBHBIX 3aJaHuH,
mpeaaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o (hU3HKeE.



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAKILET0 MUPA.

dusuka — HayKa O IIpupoac. SIBneHus IMPpUPOIbI. dusnyeckue SBICHH: MCXaHUYCCKHUE, TCIIJIOBBIC, JJICKTPUYCCKUE, MAarHUTHBIC, CBETOBEIC,
3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenue Qusnmyeckux BenuuuH. Pusnyeckue mnpubopsl. [lorpemuocts usmepenuil. MexayHapoaHas cuUcTema
eAMHMUII.

Kak ¢usmka u npyrue ecTeCTBEHHbIE HayKH M3y4arOT NMPHpoLy. EcTecTBEeHHOHAayYHBIH METOJ MO3HAHMA: HAOIIOJCHUE, IIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHUE THIIOTE3, SKCIICPUMEHT IO MPOBEPKE T'HIIOTE3, O0O0BsCHEHHWE HaO/ogaeMoro spieHus. OnucaHue (U3MUECKUX SIBICHUH C
HOMOILLI0 MOJIEJIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIC, dJIEKTPUYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
2. ®uznveckre MpuOOPHI U MPOIEypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM TPUOOPOM.

Jlabopamopuvie pabomol u onvimol.

Onpenenenre UEHb! JeNIEHUs MIKaIbl K3MEPUTEIBHOIO pHOopa.

N3mepenue paccTossHUAMN.

N3mepenue 06bEMa )KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3MepoB MallbIX TEIN.

N3mepenne remMneparypsl IpU MOMOILHU KUAKOCTHOTO TEPMOMETPA U JaT4UKa TEMIIEPATYPBI.

[IpoBenenue nccaeoBaHus MO MPOBEPKE FUIOTE3bI: TATbHOCTD MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM O0JIbIlIE, YeM OOJIbIIE BHICOTA
IIyCKa.

o kLR

Pasnen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHHH BelleCTBA.
CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, 10KAa3bIBAIOIINE JUCKPETHOE CTPOEHUE BELIECTRA.

JIBr>keHue yacTull BeriecTBa. CBsA3b CKOPOCTH IBWKEHHUS YAaCTHII C TeMIiepaTypoil. BpoyHoBckoe aBuxkenue, muddysus. BzaumoaelicTBue 4acTuil
BELIECTBA: PUTSIKEHUE U OTTAJIKNUBAHUE.



ArperaTHble COCTOSIHUS BELLECTBA: CTPOEHUE T'a30B, JKUIKOCTEW U TBEPABIX (KPUCTAJUIMUECKUX ) Te. B3anMOCBA3b MEXKy CBOWCTBaMHU BEILIECTB
B Pa3HBIX arperaTHBIX COCTOSHUAX U X aTOMHOMOJIEKYISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI.

emoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHIKEHHS.
2. HabOmogenue nuddysun.
3. HalmoneHue sBiIeHU, 00BSICHSIIOIUXCS MPUTSHKEHHEM HIIM OTTAIKUBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopmuvie pabomol u onvimol.

1. OueHka [uameTpa aToMa METOJIOM PSAOB (C UCIOIb30BaHUEM (poTorpaduii).
2. OmbITHI 1O HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl.

MexaHU4ecKOoe TBHKEHUE. PaBHOMepHOC U HCPABHOMCPHOC JIBHIKCHUC. CKOpOCTL. CpeﬂHHH CKOPOCTb IIpU HEPABHOMCPHOM ABHIKCHUU. Pacuér
IMyTHU 1 BpECMCHU ABHUIKCHUA.

SIBneHue HHCPLUU. 3aKoH HHCPLUU. BzaumojeiicTBue Tel Kak INpUuiruHa U3MCHCHUA CKOPOCTHU ABHIKCHUA TCII. Macca xak MCpa HHEPTHOCTHU TCJia.
IInoTHOCTE BemecTna. CBSI3b IIJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €CAMHULIC 00BEMa BE€IICCTBA.

Cuna kak xapakTepucTHka B3aumojeiicTBus Ten. Cuna ympyroctd U 3akoH ['yka. V3mMepeHue cuiibl ¢ MOMOUIbIO JHWHAMOMETpa. SIBieHue
TATOTEHUs U cwia TskecTH. Cuia TsSHKeCcTH Ha Apyrux IutaHerax. Bec tenma. HeBecomocTs. CnojkeHue cui, HamlpaBlIEHHBIX IO OJHOM IPSIMOM.
PaBHogeiicTBytomas cuit. Cuna tTpeHus. TpeHHue CKONbKEeHUs U TpeHue Mokos. TpeHue B NpupoJie U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

N3mepenne ckopocTy NPSIMOJIMHEWHOTO JIBHYKECHMSL.
HaGntonenue siBleHUs] MHEPLIUH.

Habntoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOM.

I o



Jlabopamopuwvie pabomot u onvimel.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHKa B )KUJIKOCTH, MOJAEIHU 3JIEKTPUUECKOI0 aBTOMOOWIIS U Tak Jajiee).
Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM HIapuKa 110 HAKIIOHHOM IIIOCKOCTH.

OnpeneneHre MI0THOCTU TBEPAOTO TeNa.

OmnBITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (1edhopMaivn) MpyKUHBI OT TPUI0KEHHON CHIIBL.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHUS OT BECa TEJIa U XapaKTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

akrwbdE

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hapnenue. CiocoObl yMEHbIIEHHUS U YBEIUUYEHUs JaBieHus. JlaBieHue raza. 3aBUCUMOCTb JIaBJI€HU raza oT o0bEéMa, Temneparypsl. [lepenaua
JaBJIeHUs] TBEPABIMU TEJIaMH, KUAKOCTAMH M razamu. 3akoH Ilackans. IIlHeBMaTuyeckue MammHbl. 3aBUCUMOCTb JIABJICHUS KHUJKOCTH OT INIyOWHBI.
I'mapocratuueckuii mapanokc. CooOmaroniuecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

Atmoctepa 3emnn u atMocdepHoe aaBieHHe. lIpuumHBI CymiecTBOBaHHMS BO3AyliHOW obomouku 3emin. Onbit Toppuuerm. M3mepenue
aTMOC(epHOro AaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOr0 1aBJIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1uid u3MepeHus arMoc(hepHoro 1aBiaeHHUs.

JlelicTBUE JKMAKOCTH M raza Ha NOrpykEHHOE B HHMX Teso. BbITankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlinaBanue tedn.
BosnyxomaBanue.

Hemoncmpayuu.

3aBUCUMOCTBD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatommuecs: Cocypl.

I'mppasinueckwmii npecc.

[TposiBnenue nefictBus aTMOCGHEPHOTO JaBIEHHUS.

3aBUCUMOCTD BBITAJIKHUBAOIIEN CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Teja U IMIIOTHOCTU KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Tel: MJIaBaHUE WK TOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOILIEHUS TNIOTHOCTEH TeJa U AKUAKOCTH.

N O~ WDPRE

Jlabopamopuvie pabomsl u onvimol.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTH Tela.

Omnpenenenre BHITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEO, MOTPYKEHHOE B KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBL, JEHCTBYIOIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEIa.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA MOrpYKEHHON B JKUIKOCTb
YaCTH TeJIa U OT INIOTHOCTH JKUJIKOCTH.

~wbdRE



5. KoHcTpyupoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKH U OIpeesieHne €€ rPpy30M0AbEMHOCTH.
Paznen S. PaboTa 1 MOIIHOCTH. JHEPrus.
Mexanunyeckas pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBI: pbI4var, 6J'IOK, HaKJIOHHAaA IJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCH:A pbIyara. HpI/IMeHeHI/Ie IIpaBujia PaBHOBCCHUA pblUara K 6J'IOKy.
«30mo0T0¢€ IIpaBHUJI0» MEXAaHUKH. KHH IMPOCTBIX MCXAHU3MOB. HpOCTI)Ie MEXaHU3MBbI B 6BITy U TCXHHKC.

Mexanndeckast OHEPIus. Kunernueckas u INOTCHIHMaJIbHAsA DHCPIUs. HpeBpameHHe OJHOI'O BHIA MEXaHUYeCKOM OHEpPTHUU B prFOﬁ. 3aKoH
COXPAHCHUSA SHCPIUr B MCXAaHHUKCE.

Hemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.
Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.
N3ydeHue 3aKk0Ha COXpaHEHHUS] MEXaHUYECKON SHEPIUH.

Mo



8 KJIACC
Pa3pen 6. TenioBble IBJICHUS.

OCHOBHBIE ITOJIOKCHMS MOHGKyanHO-KI/IHeTH‘IeCKOﬁ TEOpHUU CTPOCHHA BCIICCTBA. Macca mu pasMEPbl aTOMOB M MOJICKYII. OHBITBI,
MOATBCPIKAAOIUEC OCHOBHBIC ITOJIOXKCHUA MOJICKy.]I;IpHOKHHGTH‘-IGCKOfI TCOPHU.

Mopnenu TBEPAOro, KHUAKOTO M Ta3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammmueckue u amopdubie Tena. OOBSICHEHHE CBONCTB Ta30B,
AKHUAKOCTEN U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKOU Teopuu. CMauMBaHKE U KallWJUIIPHBIE SIBIEHUA. TeI10Boe paciupeHue
U CKaTHe.

Temnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO ABMKEHHS 4YacTUll. BHyTpenHsiss sHeprus. CrnocoObl M3MEHEHUS BHYTpEHHEH
SHEPruM: TEIJIoNepeaaya U coBepleHre padoTel. Buibl Teronepenaun: TEMI0NPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE.

KonuuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTb BELIECTBA. TernI000MeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TeII0BOro Oananca. [lnaBienue u
OTBEpJCBaHNE KPUCTAIUIMUYECKHUX BEIECTB. YJenbHas TeruoTa IuiaBineHus. [lapooOpazoBanue u xonaencanus. Mcnapenune. Kunenue. Y npenbHas
TeIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(HEPHOTO AABJICHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBA. Y IeJbHas TEII0Ta CTOPaHusl.

[Tpunatmmne! pabote! TernoBbix aeurareneit KI1/I rermoBoro asurarens. TernoBble IBUTATENH U 3aIIUTa OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUs U MPEBPAILICHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaOrotenne SBICHUI CMAYHBAHMS M KAITMJUTSIPHBIX SBJICHUM.

Habmroienne TemnoBoro pacimupeHus Ted.

W3MmeHeHre qaBiIeHUs Ta3a P U3MEHEHUU 00bEMA U HarpeBaHUH W OXJIAXKICHHH.
[IpaBuia usmMepeHus TeMrepaTypbl.

Bupael Terionepenayu.

OxmnaxaeHre Ipy COBEPIICHHH PabOTHI.

HarpeBanune npu coBepieHHH padOThI BHEITHUMHE CHJIAMH.

10 CpaBHeHHE TEMIOEMKOCTEN pa3TUYHBIX BEIECTB.

©ooNOO DR



11. HaGmroneHue KUIIEHNUSL.
12. HaGnroieHre moCTOSTHCTBA TEMITEPATyPhl IPH IJIaBICHUU.
13. Moaenu TEIUIOBBIX IBUTATEIIEH.

Jlabopamopuusie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKEHHUSL.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOTIOEHUIO TETNIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MINPHUIIA.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUsI WU OXJIAXKICHHUS.
[TpoBepka rumoTe3b! TMHEHHOM 3aBUCUMOCTH JITTUHBI CTOJIOHMKA KUKOCTH B TEPMOMETPUUYECKON TPYyOKE OT TeMIEepaTyphI.
Habnroienne n3MeHeHus: BHyTpEHHEH SHEPruu Tela B pe3ysibTaTe TeIuionepeniayn U paboThl BHEIIHUX CHIL
HccnenoBanue siBieHus TEII000MEHa IPU CMEIIMBAHUM XOJIOJHOM U ropsiueil BOJBI.
Onpenenenre KOIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEINIOOOMEHE ¢ HArPEThIM METAIITMYECKUM LIUITMHAPOM.
. OnpeneneHue yaeapHON TEIMII0EMKOCTH BEILIECTBA.
. MccnenoBanue npoiecca ucnapeHus..
. OnpeseneHne OTHOCUTENBHON BIaKHOCTH BO3yXa.
. Onpenenenue yaenbHON TEIIOTHI IIABJICHUS JIbJA.
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Paznen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onektpuzaius Ten. J{Ba poaa anekTpuueckux 3apsaoB. BzaumonerictBue 3apsikeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIMUMHBI 3apS0B U PACCTOSTHUS MEKY TEJIaMu).

BHCKTpI/I‘leCKOC ITOJIC. HaprI)I(éHHOCTB QJICKTPHUYICCKOTO ITOJIA. HpI/IHLII/IH CYIICPIIO3UTIHHU IJICKTPUICCKUX nojueun (Ha Ka4€CTBCHHOM ypOBHe).

Hocurenu QJICKTPUYCCKUX 3apAa0B. QHGMCHTapHBIﬁ BHCKTpI/I"IeCKI/Iﬁ 3apsan. CTpOCHI/Ie aToMma. HpOBOI[HI/IKI/I " OUS3JICKTPHUKH. 3akoH COXPAaHCHUA
QJICKTPHUYICCKOI'O 3apsaa.

BHCKTpI/ILICCKI/II\/'I TOK. Y CIIOBUS CYIICCTBOBAHUS SJICKTPUICCKOT O TOKA. M cTOYHHKY ITIOCTOSSHHOI'O TOKA. HeﬁCTBHH QJICKTPHUYCCKOI'0 TOKa (TGHHOBOC,
XHUMHUYECCKOC, MaFHI/ITHOC). SHGKTpI/I‘IeCKI/II\/’I TOK B XKUJKOCTAX U rasax.

DnekTpuyeckas uenb. Cuia Toka. InekTpudeckoe HanpsbkeHue. ConpoTUBICHHE TPOBOJIHUKA. Y IETbHOE CONPOTUBIICHUE BelllecTBa. 3akoH Oma
Juis yyacTtka uend. [locnenoBarenbHoe U napaiiebHOE COEAMHEHNE TPOBOHUKOB.

Pabora u MOIIHOCTL JJICKTPHUYCCKOI'0 TOKA. 3akoH I[)KOYJ'I}I—.HCHLI&. 3J'ICKTpI/I‘-ICCKI/IC O " HOTpC6I/ITCJ'II/I BHeKTqueCKOﬁ SHEpPTHUU B 6BITy.
KOpOTKOC 3aMbIKaHHUC.



IToctosiHHbIE MarHuThl. B3aumonelicTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MaruutHoe noje 3eMild M €ro 3Ha4eHHE IS KU3HU Ha
3emiie. OnbIT DpcTena. MarHUTHOE M0JI€ JIEKTPUUECKOro ToKa. [[pruMeHenne 371eKTpoMaraHuToB B TEXHUKE. J[elicTBHE MAarHUTHOTO TOJIS1 HA TIPOBOAHUK
C TOKOM. DJIEKTPOABUIaTEINb TOCTOSHHOTO TOKA. Mconap30BaHuE 2IEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnertel @apazes. SBnenue anexrpoMarauTHor HHAYKIMU. [IpaBuio Jlenna. Dnekrporeneparop. CriocoObl MOTyUEHUS AIECKTPUUECKON IHEPTHUH.
DNEKTPOCTAHIINK Ha BO30OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOIIA.
DneKTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUHI 3JIEKTPUUYECKOTO MOJIS.
HcTouyHMKH TOCTOSHHOTO TOKA.
JlericTBuUs 2IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUIKOCTH.
. I'a30BBIH pazps.
. I3mepenue cuiibl ToKka aMrepMeTpoM.
. VI3MepeHnue 351eKTpruuecKoro HanpsiKeHHs BOJIBTMETPOM.
Peocrar n marasuH cOnpOTHUBIICHUN.
. BzaumopelicTBre MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBanrie HEBO3MOXHOCTH pa3JieJICHUs TTOJIFOCOB MarHuTa.
. MoaenrpoBaHre MarHUTHBIX MOJ€H NOCTOSHHBIX MarHUTOB.
. OmbIT Dpcrena.
. MaruutHoe nosie Toka. DIEeKTPOMarHur.
. JleficTBHEe MarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
. DNEeKTpOJIBUraTeIb NOCTOSHHOTO TOKA.
. MccnenoBanue siBIICHUSI SJIEKTPOMArHUTHOM WHTYKITHH.
. OnbiTel @apajes.
3aBHUCHMOCTH HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
. DNeKTporeHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuvie padbomul u onvimel.

1. OnEBITH IO Ha6JIIO,[[eHI/IIO QJICKTPpHU3AlUU TCIT HHHYKHHCﬁ " IpH COITPUKOCHOBCHHU.



NogakMwDd

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

UccnenoBanue AeMCTBUS AIEKTPUUECKOTO OJISL Ha TPOBOJIHUKHU U AUDJICKTPUKH.

COopka u mpoBepKa padOThI SIEKTPHUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSKEHUS HA PE3UCTOPE.

OMBITHI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, IJIOIIAMA MOMEPEYHOr0 CEYEHUs U
Marepuania.

[IpoBepka nmpaBuia CI0KEHUS HAMIPSKEHUHN TIPU MOCIEI0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia 15 CUIIbI TOKA MIPU NAPAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OrnpenenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

UccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAMPsKEHUsI Ha HEH.

Onpenenenue KIIJ[ narpesares.

HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUSI TTOCTOSTHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO TIOJISl HIOCTOSIHHBIX MAarHUTOB MPHU UX O0OBbEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanue nercTBUs 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aUMOJIECHCTBHS KaTYILIKU C TOKOM M MarHWTa OT CHJIbI TOKAa U HAIPABJICHUS TOKA B KaTYILKE.
N3yuenune neiicTBUS MArHUTHOTO TIOJISI HA IIPOBOAHUK C TOKOM.

KonctpynpoBanue u usyueHue paboThl IIEKTPOABUTATENSL.

N3smepenne KIIJ asekTpoaBUraTEIbHONM YCTAHOBKH.

OMBITHI IO UCCIIETOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM MHIYKLIUU: UCCIEAOBAaHUE N3MEHEHHI 3HAUCHUS U HAPABJICHUS] MHIYKLIHOHHOT'O TOKA.



9 KJIACC

Pa3zngen 8. Mexannueckue siBJIeHHUA.

Mexanndeckoe JABUIXKXCHUC. MaTepI/IaJ'IBHaH touka. Cucrema orcuéta. OTHOCHTEIBPHOCTH MEXaHUYECKOTO JABHKXCHUA. PaBHOMepHOG

IpsIMOJIMHEIHOE ABM>KeHue. HepaBHOMepHOE NpsiMoinHelHOe JBrkeHHE. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBM)KEHUU.

Yckopenue. PaBHOycKkOpeHHOE mpsiMosnHeHOe BrxkeHue. CBoOoaHOe maneHue. OnbiTel ["amues.

PaBHOMepHOE nBIKEHUE IO OKpYKHOCTH. [lepuon u yactora oOpaiienus. JIunelinas u yrioBasi ckopocTd. LleHTpocTpeMuTenbHOe yCKOPEHHE.
[Tepsriit 3akoH HetoToHa. BTOpoii 3akon Hetotona. Tpetuii 3akod HetoToHa. [IpuHIMN Cyneprno3uiium Cul.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUsI CKOJIbKEHHUSI, CUJIa TPEHUSI MIOKOSI, IPYrue BUIbl TPEHUS.

Cuia TsDKECTH M 3aKOH BCEMHUPHOTO TIATOTEHUsA. Y CKOopeHue cBoOOaHOTro mnaneHus. JBmwxkenue ruanetr Bokpyr Coinnua. IlepBas kocMuueckas

CKOpPOCTbh. HesecomocTts u MEPECTPYy3KHU.

PaBHOBecue MarepuaabHON TOYKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecwe TBEPIOro Teia ¢ 3aKpeIIEHHON OChIO BpalleHHs. MOMEHT CHJIBI.

LenTp TsxecTu.

Nmnynec Tena. I3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE IBUYKEHUE.

Mexann4geckas pa60Ta N MOIIHOCTD. PaGora cun TAKECTHU, YHOPYTOCTH, TPCHUA. CBs3b OHCPIrunu " pa6OTLI. IloTenuuanpHas SHEpTrUA TCJa,

MOJIHATOTO HAJl MOBEPXHOCTHIO 3eMiIH. [loTeHnnanbHas sneprus cxxaroil npyxunsl. Kunernueckast sneprusi. TeopemMa 0 KWUHETUYECKOW SHEPTUH. 3aKOH
COXpaHEHUs1 MEXaHUYECKON DHEPIHUU.
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Hemoncmpayuu.

HabnroneHne MexaHM4YecKoro ABMKEHHSI TeJIa OTHOCUTENBLHO PAa3HbIX TeJl OTCUETA.

CpaBHeHUE MyTEH U TPACKTOPHUI IBUIKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepenue ckopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO IBUKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBHYKEHUSI.

HaGntoneHune 1BukeHUs Tela 110 OKPYKHOCTH.

HaGmtonenne MexaHWYeCKUX SBICHHH, MPOUCXOAANMX B cucteme orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHU
OTHOCHUTENIbHO KaObuHeTa (GU3NKHU.

3aBUCUMOCTb YCKOPEHMS T€JIa OT MacChl Tela U IEHCTBYIOIIEH Ha HETO CHUJIBL.

HabnroneHune paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.



9. H3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya ummyibca Npu B3aUMOJCUCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. CoxpaHeHue UMIIyjIbca IIpU HEYIIPYTOM B3aUMOJECHCTBUM.

13. CoxpaHeHue UMITyJIbCca IPU a0CONIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HabmnroneHue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHuEe MEXaHUYECKON HEPrUH IIPU CBOOOIHOM Ia/ICHHUH.

16. CoxpaHeHHE MEXaHUYECKOM SHEPruu NpHU ABMKEHUH TeJla N0 AEUCTBUEM IIPYKUHBI.

Jlabopamopmuvie pabomol u onvimol.

KonctpyupoBaHnue Tpakrta ajs pa3roHa U JajbHEHIIIero paBHOMEPHOTO ABM)KEHUS [IAPUKaA WIIH TEJICKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IBM)KEHHS IIapUKa 110 HAKJIOHHOM TUIOCKOCTH.
Omnpenenenne yCKOpeHUs Tela MPHU PABHOYCKOPEHHOM JIBIYKEHHH 10 HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HadallbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIAM MPHU PAaBHOYCKOPEHHOM [BM)KCHWU 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK psij HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJMHAKOBEI.

HCCH@I{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.

Omnpenenenne K03 PUINCHTA TPSHUS CKOJIBKECHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHUS TIPH PABHOMEPHOM JIBHKEHHUH TeJla 110 TOPU30HTAILHON TOBEPXHOCTH.

10 Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPH MOIBEME TPY3a C UCIIOJIb30BaHIEM HETIOABIKHOTO U TTOIBHYKHOTO OJIOKOB.
11. M3yueHue 3aKOHA COXPAHEHUS SHEPTHH.

akrwbdnPRE
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Pa3zgen 9. Mexann4yeckue KoJe0aHUA ¥ BOJIHBI.

KonebarenbHoe aBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMN: NTEPHO/, 4YaCcTOTa, aMILTUTyJa. MaTeMaTnyeckuil U MpyKUHHBIA MasTHUKHU.
[IpeBpartiieHre SHEPrUU IpU KOJIeOATEIbHOM JBHKEHUH.

3aryxatomue KonebaHus. BbiHyXIeHHble KoneOaHusi. PezoHanc. Mexanndeckue BosiHbl. CBOHCTBa MexaHMuYeckuX BoJIH. IIpomosibHble u
IONIEpPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ paclpOCTpaHEeHHs. MeXaHnYeCKHe BOJIHBI B TBEPAOM TeJE, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

1. HaOmronenue koneOaHU Tes MO 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
2. HaOmronenue koneOaHui rpy3a HA HUTU U HA MIPYKUHE.



Habnronenue BBIHYKICHHBIX KOJIeOaHMIi U pe30HaHCca.
PacnipocTpanenue npo0iIbHbBIX U MOTIEPEUHBIX BOJIH (Ha MOJIEIN).
HaGmroenne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHL.
AKyCTHYECKUI PE30HAHC.

o oA~ W

Jlabopamopmuvie pabomol u onvimel.

Omnpenesnenne 9acTOTHI ¥ IEPHOAA KOJIeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

OmnpezeneHue 4acTOThI U IEPHOAA KosleOaHUH MPYKUHHOI'O MassTHUKA.

HccnenoBanue 3aBUCMMOCTH IIEpUOAa KOJIEOaHN IOIBEHIEHHOI'O K HUTHU IPy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIEOaHNH NPYKMHHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCHMOCTH IepuoJia KosueOaHuil rpy3a, IOBEUIEHHOI'O K HUTH, OT Macchl Ipys3a.

OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb [IEpHO0/1a KoJeOaHUI MPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHus CBOOOJHOTO MaJeHMUSL.

Noor~wdRE

Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

9HeKTp0MaFHHTHO€ I10JIC. BHCKTpOMaFHI/ITHHe BoJIHEI. CBO¥CTBA QJICKTPOMArnHuTHBIX BOJIH. IMxana QJICKTPOMAriuTHLIX BOJIH. Hcnonp3oBaHue
OJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3H.

DnekTpoMarHuTHas mpupoaa ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoxHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.
1. W3yueHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tele(oHa.
Pasznea 11. CBeToBLIe IBJICHHUS.

JlyueBas monens cBeta. Uctounuku ceta. [lpsmonuneitHoe pacnpoctpanenue cera. 3atmenust Connma u Jlynel. Otpaxkenue cBera. [1nockoe
3epKayio. 3aKOH OTPaKCHHS CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [loiHOe BHyTpeHHee OoTpakeHHue cBeTa. M crnob30BaHNE MOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONITHYECKUX CBETOBOJIAX.



Jlunza. Xon nydei B aun3e. OnTuyeckast cucteMa ¢oroarnmapara, MUKpOCKoNa U Tejeckorna. ['J1a3 kak ontudeckas cucrema. biuzopykocTs u
JAIbHO30PKOCTb.

Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HptoToHa. CllojkeHHE CIEKTPaNbHBIX I[BETOB. Jlucepcus cBeTa.
Jemoncmpayuu.

[IpssMonMHENHOE paCcIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

ITomyyenue n300pa>keHUH B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
IIpenomiieHnue ceera.

OnTUYECKUN CBETOBOI.

Xon nydeit B cobuparouiei JuH3e.

X0 nydel B pacCeUBaroLlIeH JIMH3E.

[Tonydyenne n300paxeHuil ¢ TOMOIIbIO JINH3.

. ITpunuun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mopens rnasa.

11. PaznoxeHue 6e10ro cBera B CIIEKTP.

12. TlonyuyeHue Gesoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbIX LIBETOB.
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Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOI'O JIy4a OT yIJla MaJeHusl.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJia NaJeHHs Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.

Onpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIEi INH3HI.

OnBITHI O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OMBITHI 110 BOCOIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUIBTPHI.

Noak~owdRE

Pasznen 12. KBanTOBbBIC IBJICHUS.

OmnbiTel Pezepdopna u rutanerapHast Moaenb atoma. Mogenb atoma bopa. Mcnyckanue u nornomenue csera atoMoM. Keautel. Jluneliuarsie
CHEKTpBI.

PannoaktuBHOCTH. Anb(ha, 6eTa- U raMma-uznydeHusi. Ctpoenue atomHoro sapa. Hykimonnast Mmosiens atoMmHoro sijpa. M3oromnel. PannoaktuBHbie
npeBpaieHus. [lepuon nomypacmnanga aTOMHBIX s1€p.



SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MacCOBOIO UMCENl. DHEPIHs CBSA3M aTOMHBIX sfep. CBsA3b Macchl U dHepruu. Peakuun
CUHTe3a U JeneHusd anaep. Mcrounuku sneprun ConHua U 3BE31.

Snepnas sHepreruka. JIedcTBUS paguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBbI.
Jemoncmpayuu.

CrexTpbl U3JIy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnekTtp Bomopoaa.

HaGmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérurka HOHU3UPYIOMIUX U3TYyUCHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

S

Jlabopamopuvie pabomsl u onvimel.

1. HaGmroneHue CIUIONIHBIX U JTMHEWYATHIX CIICKTPOB H3TYUCHHSL.
2. HccnenoBaHue TPEKOB: U3MEPEHUE YPHEPTUU YACTUILIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. H3mepeHue pagnoakTUBHOTO (poHa.

IToBTOpHTE/ILHO-0000 IO MOLYJIb.

IToBTOpUTENBEHO-00001IAIONINIT MOy b MTPEeIHA3HAYEH JUIsl CUCTEMAaTH3allMu U 0000IIeHNs PEeAMETHOIO COAEP)KaHUS U OIbITA JIEATEIbHOCTH,
NpUOOPETEHHOTO TPU W3YYEHHH BCEro Kypca (HU3WKH, a TaKXKe JUIS MOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY 1O (U3WKe s
o0yyaroImuxcs, BEIOpPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Tpu m3yyeHUH JAaHHOTO MOAYJIS PEANTU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI IE€ATEILHOCTH, HA OCHOBE KOTOPBIX 00ECIIeYMBAETCS TOCTUKEHHE
MPEIMETHBIX W METaNpeIMETHBIX IUIAHUPYEMBIX PE3YJbTaTOB O0O0y4eHHUs, (HOPMHUPYETCS eCTECTBEHHOHAy4YHas TPAMOTHOCTh: OCBOCHHE HAyJYHBIX
METOI0B UCCIIEI0BAHUS SABJICHUN IPUPO/IbI U TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBACHATH (PU3MUECKUE SIBICHUS, IPUMEHSISI IOIy4YE€HHbIE 3HaHUs, PellaTh

3aaa4u, B TOM YHCJIC KAUCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpuHIMNUATBHO AESITENFHOCTHBIN XapakTep JaHHOTO pa3jiesia peaqu3yeTcs 3a CUET TOro, 4To 00ydaromrecs BBIMOIHSIIOT 3a/1aHNUs, B KOTOPBIX UM
IIpEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SIBJICHUS B OKPY’KaIOIeH IpUpoJie U MOBCEAHEBHON KU3HU;

HCIIOJIB30BATh HAYYHBIC METOAbI HCCICJOBAHUSA (1)I/I3I/I‘IGCKI/IX HBJ’IGHI/II\/'I, B TOM YMCJIC AJId MPOBEPKU 'MIIOTE3 U MMOJTYYCHHUSA TCOPETUUCCKUX BBIBOAOB;



0OBACHATH HAay4YHBIC OCHOBBI Hanbosee BaXKHBIX ILOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, HalpuMmep, MPaKTUYCCKOro HCIIOJb30BAHUA PA3JIMYHBIX
HCTOYHUKOB S5HCPIrur Ha OCHOBC 3aKOHA NPCBpPAICHUS U COXPAHCHUA BCCX U3BCCTHLIX BUJI0OB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

N3yuenne Gu3nKy Ha ypoBHE OCHOBHOTO 00LIero oOpa3oBaHHs HANPABICHO HA IOCTHI)KCHUE JIMYHOCTHBIX, METAIPEJAMETHBIX M HPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

B pesynbrare uzydenus Gpu3uku Ha ypOBHE OCHOBHOTO 00IIEero 00pa3oBaHus y o0ydaronierocsi 0yayT c)OpMUPOBAHBI CIICAYIOIINE THYHOCTHBIE
pE3yIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— POSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pru3nueckol HayKu;

— IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHICKHUX YUEHBIX -(DPU3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

—TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHMM OOIIECTBEHHO 3HAUMMBIX M 3THUECKUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM
JOCTUKEHUHN PU3UKY;

— OCO3HaHUE Ba)KHOCTH MOPAJIBHO-3TUYECKUX ITPUHIIMIIOB B ACSTEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSATUE 3CTETUUYECKUX KAaUECTB (PU3NYECKON HAyKU: €€ rapMOHUYHOI'O IOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHMA:

— OCO3HaHUE LIEHHOCTH (PM3UYECKO HAayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaXKHEHIEH coCTaBIsOIEN
KYJIbTYpBI;

— pa3BUTHE HayyHOH JII0003HATENBHOCTH, HHTEPECA K UCCIIEOBATENbCKOM 1A TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

—O0CO3HaHHE LEHHOCTH Oe30macHOro o0pa3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaXHOCTH NpaBWil O€30MacHOr0 MOBEACHUS Ha
TpPaHCIOPTE, Ha JOPOrax, ¢ HIEKTPUUECKUM U TETJIOBBIM 000PYIOBAHUEM B JIOMALITHUX YCIIOBHSX;

— c(OpMUPOBAHHOCTb HaBbIKA peQIIeKCUH, TPU3HAHNE CBOETO MPaBa Ha OLIMOKY U TAaKOTO K€ IIpaBa y IPyroro 4yeioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

—aKTUBHOE y4YacTHE B PEIlIEHNH MPAaKTUYECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTebHOM OpraHu3aliu, ropoia, Kpas) TEXHOJIOTHUECKOH 1 COI[MaIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOMHUX B TOM YKcie U GU3NUECKUX 3HAHUI;

—MHTEpEC K MPAaKTUYECKOMY H3y4EHUIO PO EecCHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0OJI0OrM4YeCKOro BOCIIMTAHMS:

— OpHEHTAIMs Ha MpUMEHEeHUe (U3NYECKUX 3HAHWM JJIs PelIeHus 3a]ad B OOJIACTH OKpY’Karolled cpelibl, MIIaHWPOBAHUS MOCTYIMKOB U OLIEHKH MX
BO3MO>KHBIX ITOCJIEICTBUH /111 OKPY’KAIOLLIEN CPE/Ibl;

— 0CO3HaHUE II00aTbHOT0 XapaKkTepa SKOJIOTHUYEeCKUX MPoOeM U IMyTeH UX perieHus;



8) amanTanuu K M3MEHSIIOIUMCS YCJIOBUSIM CONMATBLHON M MPUPOTHOI Cpeabl:

—OTPEeOHOCTH BO B3aMMO/ICHCTBHIH IPH BHINOJIHEHUH UCCIIEI0OBAHUI 1 IPOEKTOB (PU3NYECKON HAPABICHHOCTH, OTKPBITOCTH OTIBITY M 3HAHUSIM JIPYTUX;
— IIOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 IMPAKTHUECKYIO ACATEIbHOCTD;

—TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM YHUCIIEe (OPMYIUPOBATH HJIEH, TOHATHUS, TUTIOTE3BI O (PU3NYECKUX 00BEKTAX U SBICHUSX;

— 0CO3HaHue 1e(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 001acTH (PU3HKH;

— IUIAHUPOBAHUE CBOETO Pa3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOABI, OOLIECTBA U SKOHOMHUKH, B TOM YUCJIE C MUCII0JIb30BaHUEM (U3NYECKUX 3HAHUM;

— OLICHKA CBOMX JCWCTBUI ¢ yYETOM BIMSHUS HAa OKPYKAIOIIYIO CPEY, BO3ZMOXKHBIX ITT00ATIBHBIX OCIECTBHA.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHuss ImporpaMMmbl 10 (U3MKE HAa YpOBHE OCHOBHOTO o0miero oOpasoBaHus Yy oOydawomierocs OyayT
c(hOpMUPOBAHEI MeTANPeIMETHBIE Pe3yJabTAaThl, BKIIOYAIONIUME I03HABATCIILHBIC YHUBEPCAIbHBIC YUCOHBIC JEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAIbHbIC y4eOHbIE IEHCTBUS, PErYISITUBHBIC YHUBEPCAIbHBIC YU4EOHbIC IEHCTBUSI.

Ilo3naBaTe/IbHBbIe yHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3zoBblie Joruyeckue aeiicrBus:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIaCCU(PUKALIUU, OCHOBAaHUS JUIsl 0000IIEHUs M CPaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTHU M MPOTUBOPEUNS B pacCCMaTpUBAEMbIX (akTaxX, JaHHBIX U HAOJIOIEHUSAX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJISAT IPUYMHHO-CJIEICTBEHHBIE CBA3M NPU U3yYeHUH (PU3MUYECKUX SBICHUN M MPOLECCOB, AENaTh BBIBOJBI C MCIOIB30BAHUEM JECTyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOYEHHUN, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpPATh CcHoco0 pemieHus yyeOHOW (u3nyeckod 3ajauM (CpaBHEHHE HECKOJIBKHX BAapHaHTOB peEIIEHUs, BBHIOOp Haumboiee
MOJIXOJIALIETO C YUETOM CAMOCTOSATENBHO BbIIETICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoparejabcKkue AeiicTBHS.

HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENbCKUII NHCTPYMEHT MO3HAHNUS;

MPOBOAUTH IO CAMOCTOSATEIHHO COCTABJIEHHOMY IUIaHY ONBIT, HECIOXKHBIH (U3NYECKUN SKCIEPUMEHT, HEOOJbIIOE HCCIeI0BaHUE (PU3UYECKOTO
SIBJICHMS,

OLICHHMBATh HA IPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOIYYEHHYIO B XOJI€ UCCIIEI0BAHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYIHPOBaTh 000OIIEHNUS M BBIBOIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIET0BAHMS;



MMPOrHO3UPOBATH BO3BMOXKHOC ,Z[@.JIBHGfIH.ICC pPa3BUTHC (1)I/I3I/I‘-IGCKI/IX mponeccoB, a TaKKC BbIABUTATH MPCATIOJIOKCHHUA 00 ux Pa3BUTHUH B HOBBIX YCIIOBUAX
U KOHTCKCTAax.

Padorta ¢ unopmanmeii:

NPUMEHATHh pPa3IMYHbIE METOJIbI, MHCTPYMEHTHI M 3alpOChl NMPH MOMCKe W 0TOOpe MH(OPMAIMM WM JNAHHBIX C y4ETOM MPEUIOKEHHOW y4eOHOM
¢dusmueckoii 3agaum;

aHAJIM3UPOBATh, CUCTEMATH3HPOBATh U HHTEPIIPETUPOBATh HHPOPMALIHMIO PA3IUYHBIX BUI0B U (DOPM MpeACTaBICHUS;

CaMOCTOSATENILHO BBIOMpPATh ONTHMAIbHYIO (OpMY MpEACTaBICHUS HHGOPMAIMHM M WUIIOCTPUPOBATH pELIaeMble 3aJadll HECIOXXHBIMH CXEMaMH,
ararpaMMaMu, HHOM rpadukoi 1 uX KOMOMHAIMSIMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JedCTBHUA:

B X0JIe 00CYXJeHHsI y4eOHOro MaTepuala, pe3yJbTaToB Ja0OpaTOpPHBIX pabOT U MPOEKTOB 3a/1aBaTh BONPOCHI M0 CYIIECTBY OOCYXIaeMON TeMbl U
BBICKa3bIBaTh HJICH, HAIICJICHHBIE HA PEIICHUE 33/1a4H U TIOJ/IepKaHue 0JIaroKenaTeIbHOCTH OOIICHNUS;

COIIOCTABJIATh CBOU CYXJIEHUS C CYXKJACHUSAMH JIPYTUX YYaCTHUKOB JiHajiora, oOHapy>KUBaTh pa3inyle U CXOJCTBO MO3ULIUH;

BBIPpAXKATh CBOIO TOUYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

yOJINYHO MPEICTABIATh PE3YJIbTAaThl BBITOJHEHHOTO (PU3HMUECKOTrO OMbITA (3KCIIEPUMEHTA, UCCIIEA0BAHMS, IPOCKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHYyaIbHON pabOTHI P pEIIEHNH KOHKPETHON (DU3NIECKOI MPOOIIeMBbI;

IIPUHUMATD 1IeJTU COBMECTHOMN /1€ TEIbHOCTH, OPIraHU30BBIBATh JCHCTBUS 10 €€ TOCTUKEHUIO: paCIpeAesATh POJIU, 00CYKAATh IPOLIECCH U PE3YIIbTaTh
COBMECTHOH paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBINOJIHATH CBOIO YacCTh Pa0OTHI, JOCTUrasi KAYECTBEHHOTO pe3ybTaTa [0 CBOEMY HAIIPABICHUIO M KOOPJIUHHUPYS CBOU ACUCTBUS C APYTUMH YjE€HAMU
KOMAaHBbI;

OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSAM, CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHBIC YHUBEpCAJIbHbIC y4eOHbIC 1eHCTBHA

Camoopranmusanus:

BBISIBIISATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOMIMX /IS pelieHus] PU3NUECKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3IMYHBIX MTOAX0/1aX MPUHATHS pelleHUH (MHAUBHIYyaIbHOE, IPUHITHE PEIICHUS B TPYIIIE, IPUHIATHE PELIEHUI TPYIOi);
CaMOCTOSITENILHO COCTABIISITh @ITOPUTM pEIICHUs (PU3MUECKOW 3a/7auM WM IJIaHa MCCIEJOBAHUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEJIaraéMble BApUAHThl PELICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlIeHHE.



CaMOKOHTpOHb, 3MOLIHOHAJILHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYalllH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;

OOBSICHATH IPUYNHBI JOCTHKCHUS (HETOCTIKEHUS) PE3Y/IbTaTOB JACITEILHOCTH, 1aBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBHI B JICATEIBHOCTH (B TOM YMCJIE B XOJI BBIIOJIHEHUS (DU3MUECKOTr0 UCCIIeI0BAaHUS WM IPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENLCTB,
W3MEHHUBIIUXCS CUTYAIlUA, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeIOBEKa B XOJI€ CIIOpa MM AUCKYCCUU HAa HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0;
MpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelieHnH (PU3MUECKHX 3a1a4 WK B YTBEPKACHUIX Ha HAYYHBIC TEMbI M TaKOE K€ IIPaBoO JPYroro.

INPEJAMETHBIE PE3YJIBTATDBI

K xoHny o0y4enus B 7 Kj1acce npeiMeTHbIe pe3yJbTAThl HA 6230BOM YPOBHeE /I0JIKHbI 0TPAKATh C(POPMHPOBAHHOCTD Y 00y4aAKOIINXCS
YMeHHMI:

UCIOJIb30BaTh MOHATUSA: (PU3HUECKUE U XUMUYECKUE SBJICHUS, HAOIIOJeHUE, SIKCIIEPUMEHT, MOJIeIb, TUII0Te3a, €IUHHIIbI (PU3NYECKUX BEIUYUH, aATOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BemlecTBa (TBEpHOE, XKHUIKOE, ra3o00pa3HOE), MEXaHW4YECKOE MABIKEHHE (pPaBHOMEpPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEIHOE), TPAeKTOPHsl, paBHOAEHCTBYIOLIAsl cuia, nedopmanus (yrnpyras, IilacTuYecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasznmuyath sBieHus (auddysus, TEIIOBOE [BMKEHHWE YACTHI[ BEIIECTBAa, PABHOMEPHOE MBM)KEHHE, HEPAaBHOMEPHOE MIBIDKEHHE, HWHEPIIHS,
B3aMMOJCICTBUE TEJl, pABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHON OCBIO BpalllEHUs, Ilepe/ladya JaBJICHUS TBEPABIMHU TEJIAMH, KUAKOCTAMU U Ta3aMH,
aTMoc(epHOe N1aBlieHUE, IUIAaBAHUE TEJl, IMPEBPALICHUS MEXaHUYECKON SHEPruH) IO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JE€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBIEHUE U3YUEHHBIX (U3NYECKUX SBJICHUM B OKPYXKAIOLIEM MUPE, B TOM YKciie PU3NYECKHE BJICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS
C pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOM MpUpPOJIE, AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JIaBIECHUS Ha )KUBOU
OpraHu3M, IJIaBaHUE PbIO, pplYaru B TeJE€ YEJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUUECKYIO 33Jauy B y4e€OHYIO, BBIIENSATh CYILIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3NYECKUX SIBICHUM;

OIHCHIBATh N3YUYEHHBIE CBOMCTBA TeJ U (PU3HUECKUE SIBICHUS, UCTIONb3Ys (PU3MUECKUE BEIMYUHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, yTh,
CKOpOCTb, CPEJHssI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSDKECTH, Bec Tella, CHJla TPEeHus, JaBlieHue (TBEPIOro Tela, KHUJIKOCTH, ra3a), BhITaIKUBAIOIIas
CHJIa, MEXaHHuYecKas paboTa, MOILIHOCTb, IIJIEYO CHIIBbI, MOMEHT CUJIbl, KOO (ULIMEHT MTOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHUECKas U OTEHI[MAJIbHAS
SHEprus), MPH OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIOJB3YEMbIX BEIWYHMH, UX 0003HAUEHHS U €AMHUIBI (PU3NYECKUX BEIUYMH,
HaXOJIUTh (OPMYJbl, CBA3BIBAIOIIME AAHHYI (U3MUECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH TpaQUKH H3YUYEHHBIX 3aBHCHUMOCTEH
(U3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIB3YS MpaBHUiIa CIOXKEHHUs CUJI (BAOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs phlyara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUWKH, 3aKOH COXPAHEHUS MEXaHWYECKON >HEpruu, Mpu
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE SIBIICHUS, IPOIIECCHl M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYAIMH MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATD
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOTMYECKUX ILIAroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
(U3NYEeCKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;



pemiats pacu€THbIe 3a1a4u B 1—2 MelCTBUS, UCTIONB3YS 3aKOHBI U JOPMYJIBI, CBS3bIBAIONINE (PM3MUECKUE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H
3aMHCHIBATh KPATKOE YCIOBHE, TIOJCTABISTH (DU3NUECKHUE BETHUMHBI B (DOPMYITBI B POBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIC TaHHEIE, HEOOX 0 UMbIE
JUIS pellieHus 3a]a4, OLICHUBATh PEAIMCTUYHOCTh MOJTYYEeHHON (PU3UUECKOI BETMYMHBL;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIINTh MPH TOMOIIH (U3NYECKUX METOJOB, B ONUCAHUHM WCCIICIOBAHMS BBIICIATH IMPOBEPSEMOE
MpeIoyiokeHne (Tunoresy), pas3iandaTh U MHTEPIPETUPOBATH MOJIYUYCHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJE OIBITA, JIENaTh BBIBOJBI MO €T0
pe3yibTaTam;

MIPOBOAMTD OTBITHI 110 HAOIIOIEHUIO0 (PU3NYECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB Tel: (OpPMYJIUpPOBATh MPOBEPSEMbIE MPEANOI0KEHHS, COOUPATH
YCTaHOBKY U3 MPEITI0KEHHOTO 000PYA0BaHHUS, 3aMUCHIBATh XOJI OMBITA B (POPMYITHPOBATH BHIBOIBI,

BBITIOJIHATH MPSIMbIE U3MEPEHHs] PACCTOSHUS, BPEMEHHU, MAcChl Tesla, 00bEMa, CHIIBI U TeMIIepaTyphl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX
prOOPOB, 3aMUCHIBATH MMOKA3aHUS TPHOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTA U3MEPCHHI;

MIPOBOAUTH HCCIIEOBAHHE 3aBHCHUMOCTH OIHOW (PU3WYECKOW BEIMYMHBI OT APYrol € HCIOIb30BAaHHEM MPSIMBIX HU3MEPEHUI (3aBUCUMOCTH IyTH
PaBHOMEPHO ABHMXKYIIETOCS Tellda OT BPEMEHH JBM)KCHHUS Tella, CHIJIBI TPEHHS CKOJIbKEHHUS OT Beca Telia, KaueCcTBa 0Opa0OTKH MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIbl TPEHHUSI OT IUIOIIAIN COMPUKOCHOBEHUS TEJ, CHUJIbl YIPYTOCTH OT YUIMHEHUS MPYKUHBI, BBITAIKUBAIOIICH CHIIBI OT 00bEMa
MOTPY>KEHHOM YaCTH TeJla U OT TUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TE€Ja, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCJIOBUMA
TJIaBaHMs TeJl, YCIOBUI paBHOBECHS phluara U OJIOKOB), y4aCTBOBAaTh B IJIAHUPOBAHUHU YU€OHOTO HCCIEIOBAaHUS, COOMPATh YCTAHOBKY U BBINOJIHSTH
WU3MEpEHUsI, CIICTYs MPEIIOKCHHOMY IUIaHy, (UKCUPOBATH PE3yIbTaThI MOJTYICHHON 3aBUCUMOCTH (PU3HUYECKUX BEJIMUUH B BUJIC ITPEITIOKEHHBIX TAOIHII
U TpaduKOB, AeNaTh BBIBOBI IO PE3yJbTaTaM HCCIEIOBAHNUS;

MIPOBOANTHh KOCBEHHBIC M3MEPECHUS (U3MUYSCKUX BEIMYMH (IDIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPIOTO Tella, CHjla TPCHHS CKOJIBKEHUS, JaBICHUC
BO3/lyXa, BHITAIKMBAIOIIAS CUJIA, IEHCTBYIOIIAS HA MOTPYKEHHOE B )KUIKOCTDH TENO, KO (ULIMEHT MOJIE3HOTO IEUCTBUS MPOCTHIX MEXAaHU3MOB), CIIEYS
MPEAJIOKEHHON MHCTPYKIIMU: TPY BBHITIOJIHEHUH U3MEPEHUN COOMPaATh HKCIIEPUMEHTAIBbHYIO YCTAHOBKY M BBIYUCIISATH 3HAUEHUE UCKOMOW BEJIMYUHBI;
cOOJTIOAATh MpaBUIa TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPUHITUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIITUECS COCY/IbI, OapOMETp, phIyar,
MTOJIBMKHBIA Y HEMOJIBKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTEePU30BaTh MPHUHIIUIBI ACHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB C OMOPOM HA MX OMHUCAHUA (B TOM YMCIIE: TOAIIUITHUKH,
yCTPOICTBO BOJOMPOBOJIA, TUPABINYECKUH MTPECcC, MAHOMETP, BBICOTOMED, MOPIIIHEBOI HACOC, APEOMET)), UCIIONIb3Ys 3HAHUS O CBOMCTBAX (PU3HUECKUX
SIBJICHUH ¥ HEOOXO0IMMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(MOPMALHMIO O MPUMEPAX) MPAKTHYECKOTO HCIOIb30BaHUS (PU3UYECKHX 3HAHUN B MOBCEIHEBHON >KWU3HMU IS
oOecrieueHrss 0OE€30MACHOCTH TpU OOpalieHWd C MNpUOOpaMH U TEXHUYECKUMH YCTPOWMCTBAMH, COXPAHEHHS 370pPOBbS W COOJIOJIEHUS HOPM
JKOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBJISATH OTOOP MCTOUHUKOB MHPOpManuu B MIHTEpHETE B COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U
MyTEéM CpaBHEHHSI PA3TUYHBIX HCTOYHUKOB BBIICIATh HH(POPMAIIHMIO, KOTOpas SIBISETCS MPOTUBOPEUYHUBOM HIIM MOKET OBITh HETOCTOBEPHOM;
WCIIOIH30BaTh TP BBIMOJIHEHUN YUEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATypPy (PU3HUECKOTO COACPKaHUsI, CIIPAaBOYHBIC MaTEPHAIBI, PECYPCHI
cetn IHTepHeT, BIaeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGpOpPMAIHK U3 OHON 3HAKOBOIM CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIC KPATKHE MMCbMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 MCTOYHUKOB HH(pOpMaIuu GU3HNIeCKOro COACPIKaHUs, B TOM YHCIIS
MyOJIMYHO JIeNaTh KpaTKhe COOOIIEHUS O pe3yibTaTax MPOEKTOB WM y4eOHBIX HMCCIEAOBAHWM, MPU 3TOM TPAMOTHO HUCIOIB30BAaTh H3yUEHHBIN
MOHSATUHHBIN anmapar Kypca (U3uKH, COTPOBOXKIAThH BHICTYIIJICHHE TTPE3EHTAIIUEH;



MIPY BBITIOJIHEHUH YI€OHBIX TIPOEKTOB M UCCIIEIOBAHUN pactpeieNsiTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABJICHHBIMU 33/1a4aMHU, CIIETUTH 3a
BHITIOTHEHUEM IUTaHA JIEHCTBUM, aJCKBAaTHO OIIGHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTh TPYIIbI, BHICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHmy o0yuenusi B 8 kiiacce nmpeaMeTHbIE Pe3yJbTAThI HA 0230BOM YPOBHE I0JIKHBI OTPaKaTh COPMHUPOBAHHOCTD Y 00YYAIOIIUXCSl YMEHMI:

HCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABMIKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAUNINYECKUE U
amop(HbIe TeNa, HACHIIIEHHBII 1 HEHACHIIEHHBIH Map, BIXXHOCTh BO3lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHUsl, TEIUIOBON JIBUTaTeNb, SJIEMEHTapHBIN
IEKTPUUECKUI 3apsa, SIEKTPUYECKOe 10J1e, IPOBOJHUKH U AUIIEKTPUKH, HOCTOSIHHBINA 3JIEKTPUUYECKUI TOK, MAarHUTHOE T0JIE;

pasnuyath ABJICHUS (TEIUIOBOE pacIlMpPEHHE M C)KaTHeE, TEIIoNepesaaya, TEINIOBOE paBHOBECHE, CMAauMBaHHUE, KaNWUISPHbBIE SBJICHMS, MCIIapEHUE,
KOHJIEHCallMs, IUIaBJIeHNe, KpUcTaJuIM3anus (0TBEepeBaHNeE), KUIIEHHE, Teruionepeaaya (TemIonpoBOAHOCTb, KOHBEKIMS, U3IYYEHUE), AIEKTpU3aLus
T€J, B3aUMOJICHCTBUE 3apsAA0B, NEHCTBUS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, AEHCTBUE MAarHUTHOIO IOJS Ha
IIPOBOJIHUK C TOKOM, JIEKTPOMAarHuWTHas MHAYKLHKS) IO ONHUCAHUIO MX XapaKTEpPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢buznveckoe SIBICHHE;

pacrio3HaBaTh IPOSIBICHUE U3YYEHHBIX (U3MUECKUX SBJICHUN B OKPYKAIOLIEM MUpPE, B TOM yHcie (U3HUECKUE SBJICHHUS B IPUPOAE: MOBEPXHOCTHOE
HaTSOKEHHME U KallWJUIIpHBIE SIBJICHUS B MPUPOJE, KPUCTAIIIBI B IIpUpoae, u3nydeHue CoiHla, 3aMep3aHre BOJI0EMOB, MOpCKUE Opu3bl, 0Opa3oBaHUE
POCBI, TYMaHa, UHesl, CHETa, SJIEKTPUUYECKHE SIBIECHUS B aTMOC(epe, HIEKTPUUYECTBO KHUBBIX OPraHU3MOB, MATHUTHOE 110J1e 3eMIIH, JIpeii( MOoI0CcoB, poib
MarHMTHOTO TOJS JJIs JKM3HM Ha 3emiie, NMOJSPHOE CHUSIHHME, IPU STOM NEPEBOJAUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO, BBIACIATH CYLIECTBEHHbBIE
cBoOlicTBa (IpU3HAKHN) (PU3UYECKHUX SBJIICHUIA;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TeN W (YM3UYECKHE SBICHHS, UCTIONB3Ys (PM3MUYECKHE BEIMYUHBI (TeMIepaTypa, BHYTPEHHSISI DHEPTHUs, KOTUIECTBO
TEIUIOTHI, YZAeJIbHasl TEIUIOEMKOCTh BELIECTBA, yJeJIbHAs TEIUIOTa IUIABJIEHMA, yJelbHas TEeIUloTa MapooOpa3oBaHMsl, yAedbHAs TEIUIOTa CrOpaHUs
TOIUIMBA, KO3(QQUIMEHT MOJIE3HOIO JEWCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTENbHAs BIAKHOCTh BO3/yXa, 3JEKTPUUECKUH 3apsj, Ccuila TOKa,
3JIEKTPUUYECKOE HAIPsDKEHHE, COMPOTUBIICHUE MPOBOJIHUKA, YJIEIbHOE CONMPOTHBIIEHHE BEIECTBA, pabOTa U MOILIHOCTh JIEKTPHUUECKOTO TOKA), MpH
ONMCAaHUU NPABUILHO TPAKTOBATh PU3NYECKUI CMBICI HCIOJIb3YEMBIX BEIMUMH, 0003HAUEHUS U €IMHULIBI (PU3NYECKUX BETUYHUH, HAXOIUThH (POPMYIIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH I'paUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUYECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3Ys OCHOBHBIE MTOJIOKEHUS MOJIEKYIIPHO-KUHETUUECKON TEOPUHU CTPOCHUS
BEIIECTBA, IPUHIIMII CYTIEPIO3ULIUH MOJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH OMa 171 yyacTka 11enu, 3akoH Jxoymns—Jlenna,
3aKOH COXPaHEHMsI SHEPTUH, IPU 3TOM /1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATH (PU3NYECKHE ITPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalllii IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh MPUUHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ omopoil Ha 1-2 M3yuyeHHBIX CBOMCTBA (PM3MUECKUX SABJIEHUH, (QU3NUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTth pacu€THbIE 3a7ja4u B 2—3 IEHCTBUS, UCIIOJIB3YS 3aKOHBI U (POPMYJIbL, CBSI3bIBaIOIINE (PM3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4H
3aMMCBIBAaTh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK JAHHBIX Ui pEIIEHUs 3a/laud, BHIOUPATh 3aKOHBI U (POPMYIIbl, HEOOXOAUMBIE ISl € pelIeHHUs,
MIPOBOJUTH PacU€Thl U CPABHUBATH MMOTYUEHHOE 3HAUCHHE (PU3HUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIN (PU3NYECKHX METO/I0B, UCIIONb3Ys OMUCAHUE HCCIIeI0BaHMs, BEIICIATh IPOBEpsieMOe
MIPEN0JIOKEHNE, OLIEHNBATh IPABUIILHOCTD MOPSIJIKA TPOBEIECHUS UCCIEA0BaHNUS, AeaTh BBIBOBL;

MIPOBOJIUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TeJ (KalUJUIpHbIE SBICHHS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH IpoIlecca OCTHIBAaHMS M HarpeBaHUs NMPHU U3IYUYEHUH OT IIBeTa M3Jyyaroliedl (IOTJIOIIAioIIel) MOBEepXHOCTH,



CKOPOCTb UCIAPEHUsl BOJBI OT TEMIEPATYPhl KUIAKOCTH U IUIOLIAAN €€ MOBEPXHOCTH, SJECKTPU3ALMS TE€ U B3aUMOJICUCTBUE SJIEKTPUUYECKUX 3aPSI/IOB,
B3aUMO/ICHCTBUE MOCTOSIHHBIX MATHUTOB, BU3YyaJIN3allMs MATHUTHBIX MTOJIEH MOCTOSIHHBIX MAIrHUTOB, IEUCTBUSI MArHUTHOTO OJIs1 HA IPOBOIHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJICKTPOBUTATEIS ITOCTOSHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSEMBIE MPETOIOKEHHUS, COOUpPATh YCTAHOBKY U3
MIPEITIOKEHHOTO 000PYAOBAHHUS, OTIMCHIBATEH X0/ OMBITA M JOPMYITUPOBATEH BHIBOIBI;

BBITIOJIHATh TPSIMBbIE M3MEPEHUS TEMIIEpaTypbl, OTHOCHTEJIbHOW BIIAXHOCTH BO3/yXa, CHJIBl TOKA, HANPSHKEHUS C KMCIOJIb30BAaHHUEM aHAJIOTOBBIX
prOOPOB U TATYNKOB PU3NICCKUX BEITUUHH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ YIETOM 3a/1aHHON aOCOIIOTHOMN MOTPEITHOCTH;

MPOBOJIUTH HKCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKONM BEJIWYUHBI OT JPYrod C HCIOJB30BAHUEM TMPSIMBIX H3MEPECHHH (3aBUCHUMOCTH
COMPOTHUBIICHUS MPOBOAHUKA OT €T0 JUTMHBI, IJIOIIA/IA MONEPEYHOr0 CEYSHUS U YIeIbHOTO COTPOTUBIICHUSI BELIECTBA MPOBOAHUKA, CHIIBI TOKA, UAYIIETO
4yepe3 MPOBOJHUK, OT HAMPSIKCHHsI Ha MPOBOJIHKMKE, MCCIICIOBAHUE MTOCIIEI0BATEIIBHOTO U MAPAJUICILHOTO COCIMHEHHUI MPOBOJIHUKOB): TUIAHHUPOBATH
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY M BBITIONHSATH H3MEPEHHUS, CIICAYs IPEIIOKEHHOMY IJIaHy, PUKCUPOBATH PE3YyIbTATHI MOTYYCHHON 3aBUCHUMOCTH B
BHJIe TaOIHI] ¥ TpauKOB, JIE1aTh BBHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

MIPOBOJNTHh KOCBEHHBIE M3MEpPEHUs (DU3MUECKUX BEIWYUH (yAeTbHas TETUIOEMKOCTh BEIIECTBA, CONMPOTUBIICHHE MPOBOIHHMKA, padOTa M MOITHOCTh
ANEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIysl MPEIIOXKEHHOW MHCTPYKIHMHU, U BBIYUCISATH
3HaYEHHUE BEJINYHHBI;

cOOJTIOAATh MpaBUia TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS N3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPOI HA UX OMMCAHUS (B TOM YHUCIIE: CUCTEMa OTOIICHHUS
JIOMOB, TUTPOMETD, MapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUHK AIIEKTPUUIECKON SHEPTUHU, HIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTEIbHBIC
AIEKTPONPUOOPHI (MPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTENH, DJICKTPOMArHUT, SJEKTPOJABUTATENb IOCTOSIHHOTO TOKa), WCIOJIb3Ysl 3HAHUS O
CBOMCTBax (PM3MYECKUX SBJICHUN U HEOOXOIUMbIE (PU3UICCKHNE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA W M3MEPHUTEIIbHBIC MPUOOPHI MO CXEMaM M CXEMAaTUYHBIM PUCYHKAM (SKMJIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETp, ABHUraTelb BHYTPEHHErO CropaHus, SJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl DJIEKTPUYECKHX Ieneid C
MOCJIEIOBATEIBHBIM U MapaJUICIbHBIM COSTMHEHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbBIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKHX 1ETICH;

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(MOPMALIMIO O MPHUMEpax) MPaKTHUECKOTO HCIONb30BaHUS (DU3MUECKUX 3HAHWUW B MOBCEAHEBHOW >KU3HH IS
oOecrieueHrss 0OE€30MACHOCTH TpU OOpalleHWd C MNpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 370pPOBbS W COOJIOJIEHUS HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIIEH cpefie;

OCYIIECTBJIATh MOUCK MH(pOopMaluu pusudeckoro coaepxanus B IHTepHeTe, Ha OCHOBE UMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHUS JOTOTHUTEIBHBIX
MCTOYHUKOB BBIIEIATH HH(POPMAIIHIO, KOTOpas SBISETCS MPOTHBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

WCII0JIK30BaTh TP BBHIMOJIHEHUU YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPATYPY (PU3HUECKOTO COACpP>KaHUsl, CIIPABOYHBIE MaTE€pUaIbl, PECYPCHI
cetu IHTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(POPMAIIMK U3 OHON 3HAKOBOI CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 0000111ast HH(POpMAIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3UUIECKOTO COJEPKaHMUs,
B TOM YHCJIe MYOJIMYHO MPEACTABIATh PE3yAbTaThl MPOSKTHOMN WA UCCIIEIOBATENECKON ASSITENLHOCTH, IPU 3TOM TPAMOTHO HCIIOIH30BaTh U3y YCHHBIN
MOHSATUWHBIN anmapar Kypca (U3uKH, COTPOBOXKIAThH BRICTYIIJICHUE TIPE3EHTAIINCH;

MIPY BBITMOJTHEHUN YI€OHBIX TPOEKTOB U UCCIIET0BaHUN (PU3NUECKHX MTPOLIECCOB PACIPEIesITh 00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU
3a/1ayaMu, CJIEANTH 32 BBIMIOJTHEHUEM ITIJIaHA JACHCTBUN W KOPPEKTUPOBATH €r0, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B JACSITEIBHOCTH TP YIIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, IPOSBIISs TOTOBHOCTh pa3peniaTh KOH(IUKTHI.



K xoHny o0y4yenus B 9 kiacce npeaMeTHbie pe3yJbTaThl HA 0230BOM YPOBHE J0JIKHBI 0TPAKaTh CGOPMHPOBAHHOCTD Y 00y4aKOIIUXCH
YMEHMH:

MCTOJIb30BATh MOHATH: CUCTEMa OTCYETA, MaTepHaIbHAs TOYKA, TPACKTOPHUS, OTHOCHTEIBHOCTh MEXaHUYECKOTO JBHXKEHUs, Aedopmanus (yrnpyras,
IUIACTUYECKasi), TPEHUE, EHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTh M MEpEerpy3KH, LEHTP TSHKECTH, aDCOIOTHO TBEPIOE TENO, EHTP TKECTH
TBEPIIOTO TeEJla, PaBHOBECHE, MEXaHWYECKHE KOJIeOaHWs M BOJHBL, 3BYK, HH(Pa3ByK M YIbTPa3BYK, O3JCKTPOMArHUTHBIC BOJIHBI, INKaja
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPHI UCITyCKAaHUs U MOTJIONICHNUS, alab(a, OeTa- 1 raMMa-u3IydeHus], H30TOIIbI,
sJIepHasi SHEPreTHKa,

pas3nuyaTh SABICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOIMHEHHOE ABHKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOTHOE MaJieHue
TeJI, pPABHOMEPHOE JIBIKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBHUE TEJI, pEAKTHUBHOE JBIKEHHUE, KOJIEOAaTEIbHOE IBHKEHHE (3aTyXalONINe U BBIHYKICHHBIE
KoJIeOaHMs), PE30HAHC, BOJHOBOE JBIKEHHE, OTPaKEHHE 3BYKa, NPSMOJIMHEHHOE paclpoCTpaHEHHe, OTPAKEHHUE M NPEIIOMJICHUE CBETA, IOJIHOE
BHYTpEHHEE OTPaXKCHUE CBETa, pa3JIOKCHHE OElIOoro cBera B CIEKTP M CIO0XKEHHE CHEKTPAJbHBIX IBETOB, AUCIEPCUS CBETA, E€CTECTBEHHAsS
PaaOaKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO0 CHEKTpa HW3IY4EHHs) II0 ONHCAHMI0O HUX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MIECKUX SIBICHUN B OKPYKAIOIIEM MHUpE (B TOM 4ncIie (pru3ndecKue SBICHHs B IPUPO/IE: IPUIIUBBI H OTIIHBEI,
nBrokeHue rianeT COTHEYHOH CUCTEMBI, pEaKTUBHOE JIBUKCHUE JKUBBIX OPTaHU3MOB, BOCTIPUSITHE 3BYKOB )KHBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHE
BOJIHBI, I[yHAMHM, 3XO, [IBE€Ta TeJl, ONTUYECKUE SBICHUS B MPHPOJE, OMOJOrMYECKOe ACHCTBHE BUAMMOTO, YIbTPA(QHOIECTOBOIO M PEHTIEHOBCKOIO
W3IyYCHUH, ECTECTBEHHBIN paJMOaKTHBHBIN ()OH, KOCMHYECKHE JTyYH, PAAHNOAKTHBHOE U3Ty4€HUE TPUPOJIHBIX MUHEPAIIOB, ICHCTBHE PaJMOAKTHBHBIX
U3JTyYeHUH Ha OpPraHM3M 4YeJOBEKa), IPU ITOM IEPEBOAUTH NPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBLACIATH CYIIECTBEHHBIC CBOMCTBA (IMPU3HAKH)
(U3NIECKUX SIBIICHUIA;

OIUCHIBATh M3YYCHHBIE CBOMCTBA TN M (DU3MYECKUE SBJICHHS, UCHONB3YsS (U3NUECKHE BEIMYHHBI (CPEIHSS M MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBIKEHUH, YCKOPEHHE, IEPEMEIICHNE, TyTh, YIIIOBasi CKOPOCTh, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO
Na/IeHus], BEC Tela, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U MOIHOCTh, MOTEHLMAIbHAS YHEPTUs Tella, MOAHATOrO HaJl TOBEPXHOCTHIO
3eMJIH, MTOTEHIMABbHAS HEPTUsl C)KaTOW MPY)KUHBI, KHHETUYECKask YHEPIHs, MOJTHAsi MEXaHWUYeCKasi DHEPTHsl, TEPHOJ] M 4acToTa KoJeOaHHid, JUTMHA
BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIICHUS CPEbl), IPU ONKUCAHUH MPABUIIBHO TPAKTOBAThH (PU3MUECKUI CMBICIT
WCTIOJIb3yEeMBIX BEJIMYUH, 0003HAUCHHSI M C€JUHUIBI (U3NUYECKUX BEIHYUH, HAXOIUTH (HOPMYIIBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JAPYTUMH BEJTMUYMHAMHU, CTPOUTH TPaQUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUYECKHE SIBICHUS U MPOIECCHI, UCIIONb3YS 3aKOH COXPAHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, TIPUHIIHIT
CYNEPIO3UIMU CHJI, IPUHIIUIT OTHOCUTENbHOCTH ["anmuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHbBI OTPAXKEHUS U MTPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHHS 3apsI0BOTO M MACCOBOTO YHCEI MPH SIIEPHBIX PEAKIHUAX, IPH STOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATH €TO
MaTeMaTHYeCKO€e BBIPAXKEHUE;

OOBSICHATH (PU3UIECKHE MTPOIIECCHI 1 CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYallni TPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BISIBIIATh MPHIMHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOPOH Ha 2—3 M3YyYeHHBIX CBOMCTBA (PM3UYECKUX SIBICHUH, (U3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemaTh pacy€THble 3a7auu (OMMUpArOIIKecs: Ha CUCTEMY U3 2—3 ypaBHEHUI), HCII0JIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BETUUNHBL: Ha
OCHOBE aHaJIM3a YCIIOBHSI 3aJ[auM 3alHChIBATh KPATKOE yCIOBUE, BBISIBIISATH HEIOCTAIONINE MIIM M30BITOUHBIC TaHHBIE, BEIOMPATH 3aKOHBI U (POPMYITBL,
HEO0XOAUMBIE /IS peLIeHUs], IPOBOANUTH PACUETHl M OLIEHUBATh PEATUCTHYHOCTD MOTYYEHHOIO 3HAaUeHUS! PU3NUECKON BETHMYNHBI;



pacmo3HaBaTh MpoOIEMBbl, KOTOPBIE MOKHO PEIIUTH MPU MOMOIIH PU3NISCKUX METOIOB, UCTIONb3Ys OMHCAHHUE UCCIICIOBAHMS, BBICIATH POBEPSIEMOE
MIPEIIOJIOKEHHE, OLIEHUBATh MPABUIHLHOCTH TOPSAKA MPOBEICHUS HCCIEIOBAHUS, EJaTh BBIBOJBI, HHTEPIPETHPOBATh PE3YIbTAThl HAOMIOJCHUN U
OTIBITOB;

MPOBOANTH OMBITHI 10 HAOIIOICHNIO (DU3MYECKHUX SIBICHUN WM (DU3MUECKUX CBOWCTB Tell (M3y4eHHe BTOPOro 3aKoHa HbloTOHA, 3aKOHA COXPaHCHHUS
SHEPTUH, 3aBUCUMOCTb TIepro/ia KoJIeOaHUii MPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY/Ibl MaJIbIX
KojeOaHui, IPSIMOIMHEHHOE PAaCIPOCTPAHEHUE CBETA, pa3lioKeHUE OENoro CBeTa B CHEKTpP, M3YyUCHHE CBOWCTB M300pa)KEHUS B TUIOCKOM 3€pKaje W
CBOMCTB M300paskeHuUs MpeaMeTa B coOuparomiel JTuH3e, HaOM0IeHUE CIUIOIMIHBIX U JMHEHUYaThIX CIEKTPOB M3IyYEHHS): CAaMOCTOSTEILHO COOMpATh
YCTaHOBKY U3 N30BITOYHOTO HaOOpa 000pYI0BaHHUS, OMMCHIBATH XOJ ONBITA M €T0 PE3YNIbTAThI, HOPMYITHPOBATH BBIBOIBL;

MPOBOAUTH TNPH HEOOXOAMMOCTH CEpHUIO MPSIMBIX H3MEPEHUMN, ONpeaensis CpelHee 3HAYeHHE H3MepseMOil BelW4YMHbI ((POKYCHOE pacCTOsSHUE
coOuparolei JTHH3bI), 000CHOBBIBATH BEIOOP cr1oco0a M3MEpeHHst (M3MEPUTEILHOTO MPUOopa);

MIPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DM3MUYECKUX BEIMYMH C HCIOJIB30BAaHHEM IMPSAMBIX H3MEPEHHH (3aBUCUMOCTh IMYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HavalbHOW CKOPOCTH, Meproja KojeOaHWH MaTeMaTWYecKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXKCHUs CBETa OT YIJia MaJIeHUs W yriia MpeJoOMJIEHUs OT yrila MaJeHus): TUIAHUPOBATh UCCIIEOBAHHME, CAMOCTOSITENILHO COOMpaTh YCTaHOBKY,
(UKCHPOBATh PE3YIIHTATHI IOJYYECHHOU 3aBUCUMOCTH (DU3UUECKHUX BEITUYHH B BUC TAOIHI] ¥ TPAdUKOB, JCJIaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICI0OBAHHUS,
MPOBOANTHh KOCBEHHBIE U3MEpPEHHUS (PU3NYECKUX BEIUYUH (CpEelHss CKOPOCTh U YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE
CBOOOHOTO TaJICHUs, )KECTKOCTh MPYKUHBI, KOOPPHUIIUSHT TPSHHSI CKOJIBKEHHUS, MEXaHu4Ieckas paboTa ¥ MOIIHOCTh, YacTOTa W MEPHO KojaeOaHMiA
MaTEMaTHYECKOr0 M MPY>KUHHOTO MAasSTHUKOB, ONTHYECKAasl CHJIa COOMpAIOIIEH JIMH3bI, PAAMOAKTUBHBIN (OH): MIIAHUPOBATH MU3MEPEHUs, COOMPATh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M BBINOJHSATh U3MEPEHUS, CIACAYs MPEUIOKEHHON WHCTPYKIIUHU, BEIYUCIIATh 3HAYECHUE BEJIMYUHBI U aHAIU3UPOBATh
MOJIy4YE€HHBIE PE3YJbTAThI C YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN;

cOOJII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHNEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU M3YYCHHBIX (DPU3MUYECKUX MOJIEJIei: MaTepuanbHas TOUKa, aOCOIIOTHO TBEPOE TEJIO0, TOUCUHBIH HCTOYHUK CBETA, JyY,
TOHKas JINH3a, TUIaHEeTapHasi MOJENIb aTOMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MIPUHIIMIBI 1EHCTBUS H3yYEHHBIX IPUOOPOB U TEXHHUUECKUX YCTPOMCTB C OMOPOIl Ha MX ONMUCAHUS (B TOM YHCIIE: CIIUOMETP, TaTIYHUKU
MIOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUS, PaKeTa, 9XO0JIOT, OYKH, MEPHUCKOM, (hoToammapar, ONTHYECKHUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, KaMmepa
Bunscona), ucmonb3yst 3HaHUS O CBOMCTBAaX (PM3UYECKUX SIBICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCIIO0JIH30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YUYCHHBIX TEXHUYECKUX YCTPOUCTB, H3MEPUTEIBHBIX TPHUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPH
pelIeHnr yueOHO-TIPaKTHUECKUX 3a1a4, ONTHYECKUE CXEMBI I MOCTPOCHUS U300paKEHUI B IITIOCKOM 3epKajie ¥ cOOUparomiei TuH3e;

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(POPMAIIUIO O TMPUMEPax) MPAKTHUYECKOTO MCIOIB30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOW >KH3HU A
obecrniedeHus Oe3omacHOCTH Tpu oOpamieHud ¢ TpuOopaMd M TEXHUYECKMMH YCTPOWCTBAMHU, COXPaHEHHUS 370pPOBbS U COONIOACHHUS HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIIECH cpefie;

OCYIIECTBIATh MOMCK WMH(popManuu (usmdeckoro coaepxkanus B MHTepHETE, caMOCTOSATENHHO (DOPMYIHpYS MOMCKOBBINA 3apoc, HAXOIUTh MYTH
ompeeleHUs] JOCTOBEPHOCTH TMOMyYeHHON WH(OpPMAIIMK Ha OCHOBE UMEIOIITUXCS 3HAHUN U JOTIOTHUTEIHHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BBHIMOJIHEHUN YYeOHBIX 3aJJaHUi Hay4YHO-TIONYISPHYIO JTUTEpaTypy (PU3HUECKOTO COACpIKAHUs, CIIPAaBOUHbIE MaTepUabl, PECypPCHI
cetu laTepHeT, BianeTs mpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, TPeoOpa3zoBaHus HHPOPMAIIUH U3 OJJHOM 3HAKOBOU CHCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHNUS Ha OCHOBE HH(POPMAITIH U3 HECKOJIBKUX UCTOYHUKOB (PM3UYECKOTO COICPIKAHUS, TyOTHIHO
MPEJCTABIISTh PE3YJIbTAThl MPOESKTHOM WJIM UCCIIEIOBATENBCKOM NEATEIIbHOCTH, MPH 3TOM I'PaMOTHO MCIOJIb30BaTh M3YyYECHHBIN MOHATUHHBIN anmapar
M3Yy4aeMoTo pazjena (U3UKH U COMPOBOKAATH BHICTYIUICHHE MTPE3EHTAINEH ¢ y4ETOM 0COOCHHOCTEN ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KosmuectBo yacoB DnexTpoHHbIE (IUPPOBEIC)
n/m Beero|| KourponbHble I[IpakTuueckue obpazoBaTenbHbIE PeCypCEI
paboThI paboThI

Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKIIEr0 MUPa

1.1 ||®usuka - HayKa o0 IpUPOAE 2 bubmmoreka [IOK
https://m.edsoo.ru/7f416194

1.2 ||®usnyeckue BeIUYUHBI 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

1.3 ||[EcrecTBeHHOHAYYHBIH METO]] TO3HAHUS 2 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

|I/IT0r0 0 pa3eny H 6 H

|Pa311e.11 2. IlepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUH BelIeCcTBA

2.1 ||CtpoeHue BeliecTBa 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f416194

2.2 ||IBmKEeHHE U B3aHMMOJCHCTBHE YaCTHUIl BEIICCTBA 2 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHUS BEIIECTBA 2 bubnmnorexka [HOK
https://m.edsoo.ru/7f416194

|I/IT0ro Mo pasaeny H 5 H

|Pa3zle.11 3. /IBu:keHHe U B3aUMO/IelicTBHE TeJl

3.1 |[MexaHHYeCcKOe JBHIKCHHE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.2 ||Unepuus, Macca, MIOTHOCTb 4 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

3.3 ||Cuna. Bugs! cun 14 1 2 but6mmoreka [IOK
https://m.edso00.ru/7f416194

|I/IT0ro 10 paszeny H 21 H

|Paszle.11 4. JlaByieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB

4.1 | daBnenue. [lepenaua naBiaeHust TBEPABIMU TEIAMU, 3 bu6muoreka [JOK

KUIKOCTAMHU U Ira3aMHu

https://m.edsoo.ru/7f416194
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No HanmenoBanue pa3aenoB U TeEM IPOTrPaMMBbI KomnuecTBo uacoB ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m Bcero|| KonTtposnbHbIe [IpakTHyecKue 0bpasoBaTeNbHbIE PECYPChI
paboThI paboThI
4.2 | [laBieHHE KUIAKOCTH 5 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
4.3 ||AT™MocdepHOe naBIeHHE 6 bubmmoreka [IOK
https://m.edsoo.ru/7f416194
4.4 || [leficTBHE KUAKOCTH M Ta3a HA MOTPYKEHHOE B HUX 7 2 3 bubmuorexa [JOK
TEJIO0 https://m.edsoo.ru/7f416194
|I/IT0ro 1o pazjaeiny “ 21 “
|Pa3)1eJ1 S. Pabora u MOIIHOCTE. DHeprust
5.1 ||PaGora u MOIIHOCTH 3 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f416194
5.2 ||[IpocThiec MEXaHU3MBI 5 1 bubnuotexa [HOK
https://m.edsoo0.ru/7f416194
5.3 |[MexaHudeckast SHEPTuUs 4 1 1 bubnnoreka [HOK
https://m.edsoo0.ru/7f416194
|I/ITOro 10 pasaeny H 12 H
|Pe3epBHoe BpeMs H 3 H H H
(OBIIEE KOJIMYECTBO YACOB IO [IPOTPAMME | 68 | 4 | 12 [
8 KJIACC
Ne HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI ‘ KonnuecTBo yacos DnexTpoHHbIe (IIUPOBLIE)
n/m Beero|| KouTposbHbIe [IpakTuuecKue 0bpa3oBaTeNbHbIC PECYPCEI
paboThI paboThI
Pa3nen 1. TeruioBble siB1eHUS
1.1 ||[CtpoeHue u cBoOiicTBa BeleCTBa 7 bubnuorexa [IOK
https://m.edsoo.ru/7f4181ce
1.2 ||TeruoBsIe mpoIEeCCHI 21 1 ) bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
|I/IT0ro 10 paszeny H 28 H

|Paszle.11 2. DJieKTpUuYecKkne 1 MArHUTHBIE SIBJIEHU S
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Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl KonnuecTBo yacos ‘ OnexktpoHHbIe (IU(POBLIE)
n/m Beero|| KoHTposnbHbIE I[IpakTHueckue 0bpazoBaTeNbHbIC PECYPCHI
paboThI paboThI
2.1 |[Dnekrpuueckue 3apsabl. 3apsHKEHHbIE Tella U UX 7 1 bubmmorexa [IOK
B3aUMO/ICICTBUE https://m.edsoo.ru/7f4181ce
2.2 |[IToCTOSSHHBIN IEKTPUICCKUN TOK 20 2 7 bubmuorexka [JOK
https://m.edsoo.ru/7f4181ce
2.3 ||Mar"auTHBIC SBJICHUS 6 1 15 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4 || DNeKTpOMarHuTHas WHIYKIHS 4 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
|I/ITOro 0 pasaeny H 37 H
|Pe3epBHoe BpEMs H 3 H H
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 145 [
9 KJIACC
Ne HanMeHoBaHuE pa3esioB U TEM MTPOrPaMMBbI ‘ KonnyectBo yacos DnektponHbie (1(pPoBBIC) 00pa3oBaTEIBHBIC
n/m Beero|| KouTponbHbie [IpakTuueckue pecypceel
paboThI paboThI
Pazgea 1. Mexannueckue siBJIeHUs
1.1 |[MexaHnuyecKkoe IBUKEHHE M CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
ONMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 |BzaumopeicTBue TCI 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHbI cOXpaHEeHUS 10 3 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 0 pa3jerny H 40 H
|Pa3zle.11 2. MexaHH4YecKHe KO0J1€0aHUS U BOJTHBI
2.1 |[MexaHnuecKre KoJeOaHus 7 3 bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHudeckre BOJTHBI. 3BYK 8 1 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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Ne

HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl

KoanuectBo yacos

DnexTpoHHbIe (U POBEIE) 00pa3oBaTEIbLHbIC

n/m Beero|| KonTponbHbIe IIpakTuueckue peCypenpt
paboThI paboThI
|I/IT0ro 1o pazjaeiny “ 15 “
|P3311e.11 3. DJIeKTPOMArHUTHOE T0J1€e U 3JIEKTPOMATHUTHbIE BOJTHBI
3.1 ||9neKTpOMarHuTHOE TOJIC U AJIEKTPOMArHUTHBIE 6 2 bubmuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
|I/IT0ro o pasaeny “ 6 “
|Pa311e.11 4. CBeTOBLIE IBJICHUSA
4.1 ||3akoHBI pacIpOCTpaHEHUs CBETA 6 2 bubmuorexka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 ||JIuH3BI U ONITHYECKUE TPHOOPHI 6 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 |[PazmoskeHue O6€7I0T0 CBETa B CIIEKTP 3 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 10 pasaeny H 15 H
|Pa311e.11 5. KBaHTOBLIE SIBJICHUSA
5.1 |McnyckaHue U NOTJIOIIEHHE CBETa aTOMOM 4 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.2 ||CtpoeHue aTOMHOTO Apa 6 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 ||SImepHbIe peaknun 7 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 0 pa3feny H 17 H
|Pa3)1e.11 6. IToBTOpPHTEIbHO-00001LAI01IMI MOYJIb
6.1 |[loBropenue n o0oOIIEHUE COEPIKAHHS Kypca 9 2 bu6morexa [IOK
¢u3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
|I/IToro 10 pasjerny H 9 H
|OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 | 3 | 27 I
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HHOYPOYHOE IINTAHUPOBAHHE

7 KIIACC
Tema ypoxka KonnuectBo yacoB ‘ Hara DIIEeKTpOHHBIE UPPOBBIC
Bcero|| Konrtponsnsie || Ilpaktuueckue || A3YTCHHA 00pa3oBaTENBHbIC PECYPChI
paboThI paboTbI

®dusnka — Hayka 0 Ipupojie. SBaeHus Ipupomabl. 1 02.09.2026

Du3nYECKUe ABJICHUS

MexaHn4uecKue, TeIUIOBbIC, YNIEKTPUICCKHUE, MATHUTHEIE, 1 04.09.2026

CBETOBBIC, 3BYKOBBIC SIBIICHHS
Hd)I/IaI/IquKI/Ie BEJINYMHBI U UX U3MEPEHUE H H H H 09.09.2026 H

Ypok-uccnenopanue "M3MepeHue TeMiepaTypbl Ipu 1 1 11.09.2026

MIOMOIIH KHUAKOCTHOTO TEPMOMETPA U JaTIHKa

TeMIiepaTypsl"”

Kak ¢usuka u 1pyrue eCTeCTBEHHBIC HAYKH U3y4atoT 1 16.09.2026 | bubnmorexa [JOK
npupony. EcTecTBeHHOHAYYHBII METO]T ITO3HAHUSI. https://m.edsoo.ru/ff09f72a
Onucanue GU3MYECKUX SBICHHUI C TOMOIIBIO MOIEIIEH

Vpok-uccienoanue "[IpoBepka rMmoTessl: 1aabHOCTh 1 1 18.09.2026

MoJIETa MAapyKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,

yeM OoJIblie BhICOTA ITycKa'

Crpoenue BeriectBa. OMBITHI, JOKa3bIBAIOIINE JUCKPETHOEC 1 23.09.2026 | Bubnmoreka IIOK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
JIBM>KEHHE YaCTHII BEIICCTBA 1 25.09.2026 |\bubnmroreka [JOK

https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue «ONBITH 10 HAOIIOCHUIO TEIJIOBOTO 1 1 30.09.2026

PACIIMPEHUSI Ta30BY»

|AI‘peFaTHBIe COCTOSIHUS BELECTBA H H H H 02.10.2026 H

B3anMocBsI3b MEX]Ty CBOWCTBAMH BEIIECTB B Pa3HBIX 1 07.10.2026 |bubauoreka [IOK
arperaTHBIX COCTOSIHUSX U MX aTOMHO-MOJICKYIISIPHBIM https://m.edsoo.ru/ff0a0378
crpoerrueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUI BOIbI

MexaHndeckoe JABHxkeHue. PaBHOMepHOE U HepaBHOMepHOe || 1 09.10.2026 | bu6nuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0a05c6
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Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIE IU(PPOBBIE

/T Beero| Konrponsasie || [paxtiueckue || 13YICHAT o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
13 ||CkopocTb. EnuHUIEI CKOPOCTH 1 14.10.2026 | bubanorexa [JOK
https://m.edsoo.ru/ff0a079c
14 |Pacyer myTH ¥ BPEMEHH JBHIKCHHS 1 16.10.2026 || bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 |Muepuus. 3akon uHepiun. B3anmoeiicTBre Ten Kak 1 21.10.2026 ||bu6auoreka IIOK
NPUYMHA U3MEHEHHSI CKOPOCTH JBHKCHUS TEJ https://m.edsoo.ru/ff0a0c10
16 |ILnoTHOCTH BemiecTBa. Pacyer Maccel 1 00beMa Teja 1Mo ero 1 23.10.2026 ||buoauoreka IIOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 |JlaGopatopnas pabora «OnpenencHue IIOTHOCTU TBEPIAOTO 1 1 06.11.2026
TEay
18 ||Pemenue 3agau o teme "IlnoTHOCTH BemecTa" 1 11.11.2026 | bubamnoreka [JOK
https://m.edsoo.ru/ff0al23c
19 |Cuna xak xapakTepucTuka B3aumojeictsus ten. Cua 1 13.11.2026
yrpyroctu. 3akon ['yka
20 |JTabopatopHas pabora «/3ydyeHue 3aBUCHMOCTH 1 1 18.11.2026
pacTspkeHus (ae@opmalii) NpyKUHbI OT MPHIIOKEHHON
CHJTBD)
|21 HHBneHHe taroTeHus. Cuma TSKECTH H H H H 20.11.2026 H
22 ||CBsi3b MKy CHIION TSDKECTH M Maccoil Tena. Bec Tena. 1 25.11.2026 | Bubnuoteka [{OK
Pemrenne 3anau o teme "Cuna tsxect” https://m.edsoo.ru/ff0al778
23 |Cuna TspKecTH Ha Ipyrux maHerax. Gusmueckue 1 27.11.2026 | Bu6nnotexa [IOK
XapaKTePUCTHKH TIIAHET https://m.edsoo.ru/ff0a1502
24 |U3mepenue cui. JJuHamMmomeTp 1 02.12.2026 | bubnuorexa [IOK
https://m.edsoo.ru/ff0al8cc
25 |Bec Tema. HeBecomocTh 1 04.12.2026 |bubauoreka [IOK
https://m.edsoo.ru/ff0al778
26 ||CnoxeHue ABYX CHJI, HAIPABICHHBIX MO OJTHOM MPSIMOM. 1 09.12.2026 | bu6nuorexa [TOK
PaBHOIEHCTBYIOIIAST CHUT https://m.edsoo.ru/ff0ala70
|27 HPemeHHe 3ajaq 1o Teme "PaBHoeHcTBYOIIAs CHT" H 1 H H H 11.12.2026 H



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIE IU(PPOBBIE
/T Beero| Konrponsasie || [paxtiueckue || 13YICHAT o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
28 |[TpeHue CKOIBKEHUS U TPEHUE MOKOs. TpeHue B mpupoje u 1 16.12.2026 |\bubsnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 ||JTabopatopHas pabora «/3yueHne 3aBUCUMOCTH CHJIBI 1 1 18.12.2026 || bubmmorexa [JOK
TPEHHSI CKOJILKEHHSI OT CUJIBI JIABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOLIMXCS TOBEPXHOCTEI
|3O |PemeHHe 3a/1a4 Ha OIpeJIeJIeHHE PaBHOIEHCTBYIOIIEH CHIIBI H H 23.12.2026 H
31 |[Pemrenue 3amaq no Temam: «Bec Tena», «['padpuueckoe 25.12.2026 | bubnuoreka [{OK
n3o0paxxkenue cuiy, «Cuitb», «PaBHOAESHCTBYIOMIAS CHID» https://m.edsoo.ru/ff0alde0
32 |[KouTtposbHas pabora 1mo TeMam: «MexaHHUECKoe 1 1 13.01.2027
IBIDKEHHEY, «Macca, INIOTHOCThY, «Bec Temay,
«['paduyeckoe nzobpaxenue cui», «CUITbD»
33 | daBnenue. CriocoObl yMEHBIIICHUS M YBEITUYCHUS JABICHUS 1 15.01.2027 || bubnuoteka [JOK
https://m.edsoo.ru/ff0a20a6
34 | daBneHue ra3a. 3aBUCUMOCTD JaBJICHHS ra3a oT 00bEMa, 1 20.01.2027 |\ bubnmrorexa [JOK
TEMITEPaTYphI https://m.edsoo.ru/ff0a2376
35 |[lepemaya maBiaeHuUS TBEPIBIMU TEIIAMH, JKUIKOCTIMH H 1 22.01.2027 ||bu6muoreka IIOK
razamu. 3akoH [lackass https://m.edsoo.ru/ff0a25b0
36 | daBieHne B KHUIAKOCTH U rase, BEI3BAHHOE JICHCTBUEM CHITBI 1 27.01.2027 |\ bubnuroteka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 |[Pemenue 3aga4 mo TeMe «JlaBiieHne B JKHIKOCTH U Tase. 1 29.01.2027 |\ bubauoreka IJOK
3akon [lackams» https://m.edsoo.ru/ff0a2826
38 ||Coobmraroruecs: CoCyabl 1 03.02.2027 ||bubaunoreka [IOK
https://m.edsoo.ru/ff0a2970
39 |['mapaBinuueckuii mpecc 1 05.02.2027 | bu6nuorexa [TOK
https://m.edsoo.ru/ff0a3136
|4O |MaHOMCTpI>I. [TopurHeBoi#t KHUIKOCTHBIH HAaCcOC H H 10.02.2027 H
41 |[Atmocdepa 3emin. [IpHurHbI CyIIeCTBOBaHHS BO3IYLITHOM 12.02.2027 | bubnuotexa [JOK
0000uku 3eMit. 3aBUCHMOCTH aTMOC(HEPHOTO JaBICHHUS OT https://m.edsoo.ru/ff0a2b5a
BBICOTBI HaJl YPOBHEM MOPS



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a2b5a

HoabEME 10 JiecTHHIE"

Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIE IU(PPOBBIE

/T Beero| Konrponsasie || [paxtiueckue || 13YICHAT o0pa3oBaTeNbHbBIE PECYPCHI

paboThI paboThI

42 |Bec Bo3myxa. ATMoc(hepHOE aBICHUE 1 17.02.2027 || bubnuotexa [JOK

https://m.edsoo.ru/ff0a2b5a

43 |U3mepenue armocheproro masienus. Onbir Toppuuesin 1 19.02.2027 || bubmmoreka [JOK

https://m.edsoo.ru/ff0a2da8

44 |3aBHCHMOCTH aTMOC(EPHOTO JaBICHHS OT BBHICOTHI HaJ[ 1 24.02.2027 |\ bubmuoreka IJOK
YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4

45 ||bapomertp-anepoua. ATMocepHoe JaBICHHE HA pa3IMYHbIX | 1 26.02.2027 ||bubnuroTexa [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4

|46 |PemeHHe 3a1a4 1o Teme "ATtMmochepHoe naBieHue" H H 03.03.2027 H

47 ||[IeiicTBHE )KUIKOCTH U ra3a Ha MOTPYKSCHHOE B HUX TEJIO. 05.03.2027 | bubaunoreka [IOK
ApXUMeIoBa Cuila https://m.edsoo.ru/ff0a3276

48 |JlaboparopHas padoTa «OmnpeneneHne BhITATKUBAIOMICH 1 1 10.03.2027 |\ bubsnmoreka [JOK
CHJIBI, ICHCTBYIOIICH Ha TEJO, MOIPYKEHHOE B KHIKOCTh) https://m.edsoo.ru/ff0a33fc

49 |JlaGoparopnas padota mo Teme «lccienopanme 1 1 12.03.2027 || bubnuoteka [JOK
3aBHCHMOCTH Beca TeJia B BOJIEC OT 00bEMa MOTrPyKEHHOH B https://m.edsoo.ru/ff0a3514
YKHIKOCTh YaCTH TEJa

50 |[lnaBanue Ten 1 17.03.2027 || bubmmoreka [JOK

https://m.edsoo.ru/ff0a3a96

51 |JlaboparopHas pabota "KoHcTpynpoBaHue apeomeTpa Hitkn 1 1 19.03.2027
KOHCTPYHPOBAHHUE JIOJKH U ONpeAeieHue eé
rpy30M0IbEMHOCTH"

52 |[Pemenue 3agau o temam: «I[l1aBanue CymoB. 1 24.03.2027 |\bubnuroteka [JOK
BosznyxorutaBanuey, «JlaBieHue TBEPABIX TN, KUIKOCTEH U https://m.edsoo.ru/ff0a3654
ra3oB»

53 |Mexannueckas paboTa 1 26.03.2027 |\ bubnmroTeka [JOK

https://m.edsoo.ru/ff0a3f82

54 |MomunocTs. EquHunbl MomHoCTH 1 07.04.2027 ||bu6mmoteka LIOK

https://m.edsoo.ru/ff0a3f82

55 |[Ypok-uccienoBanue "Pac4éT MOIIHOCTH, pa3BUBAaEMOW IPU 1 1 09.04.2027



https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a3f82

Ne Tema ypoka KonnuecTBo yacos [Hara DJEeKTpOHHBIE IU(PPOBBIE
/T Beero| Konrponsasie || [paxtiueckue || 13YICHAT o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
|56 |HpOCTLIe MexaHu3Mbl. Peruar. PaBHOBecue cuil Ha phruare ‘ H ‘ 14.04.2027 H
57 |[KonTposbHas paboTa 1o Teme «/laBieHue TBepabIX Tel, 1 16.04.2027
KHJIKOCTEH U ra3oBy» / Becepoccuiickas mpoBepouHas padboTa
58 ||PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme «/laBieHune 1 1 21.04.2027 ||bubnuotexa [JOK
TBEP/BIX TEJ, KHUIKOCTEH U ra3oBy» / Beepoccuiickast https://m.edsoo.ru/ff0a4ffe
npoBepoyHas pabora
59 |[Pbruaru B TexHUKE, ObITY U Tipupoe. Jlaboparopuas padora | 1 0.5 23.04.2027 |\bubnuoteka [JOK
«MccnemoBanue yCiaoBUit paBHOBECHSI PhIUara https://m.edsoo.ru/ff0a478e
60 |[Pemenue 3amau mo TeMe «Y CIIOBHSI PABHOBECHS phIUaray 1 28.04.2027 | bubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6
61 |[Koahduiuent moae3Horo 1eiCTBHs MEXaHU3Ma. 1 0.5 30.04.2027
JlabopaTtopHnas padora «M3mepenne KII1/] nHakmonHoM
IUTOCKOCTHY
62 |Pewenue 3anau no teme "Pabora, momuocts, KIT/" 1 05.05.2027 ||bubnuoteka LIOK
https://m.edsoo.ru/ff0a4c48
63 |Mexanndeckas 3Heprusi. KuHeTH4IecKkas ¥ MoTeHITHATbHAS 1 07.05.2027 ||bubauoreka [IOK
SHEPTUs https://m.edsoo.ru/ff0a4252
64 |3akoH coXpaHCHHSI MEXaHUYECKOW YHEPTHH 1 12.05.2027 || bubnuotexa [JOK
https://m.edsoo.ru/ff0a4360
65 |Ypok-sKcnepruMeHT 1o TeMe "DKCIepruMeHTaIbHOe 1 1 14.05.2027
OnpeeseHuE N3MEHEHUSI KHHETUYECKON U TOTEHIHAIBHOM
SHEPTUH MPU CKAThIBAHUM TeJIa M0 HAKIIOHHON TIOCKOCTH"
66 |KonrpompHas paboTa mo Teme «PaboTa 1 MOIIHOCTb. 1 1 19.05.2027
OHeprus»
67 |Pe3epBHBIi ypok. PaboTa ¢ TekcTamMu 1o TeMe 1 21.05.2027 |\ bubnmroTeka [JOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6
68 |Pe3epBHBIif ypok. PaboTa ¢ Tekctamu 1o Teme "PaboTa. 1 26.05.2027
Mo1uHOCTb. DHEprus"
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 12



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a4ee6

8 KIIACC

Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero|| Kontponbhere || [Ipaktiueckue || H3YICHHS 00pazoBarelibHbIC PECYPChI
paboThI paboThl
1 ||OcHOBHBIE MONOKEHUS MOJIEKYIIPHO-KHHETHUECKOM Teopun u|| 1 01.09.2026 || bubmmorexa [JOK
UX OIBITHBIC IOJTBEPIKACHUSI https://m.edsoo.ru/ff0a5256
|2 |Macca U pa3Mep aTOMOB M MOJICKYJI “ H 04.09.2026 H
3 |Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSIHHUI 1 08.09.2026 || bubamoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
4 ||OGBsicHEHHE CBOMCTB TBEPIOTO, )KUKOTO U Ta3000pa3HOTO 1 11.09.2026
COCTOSIHHMU BEIIIECTBA HA OCHOBE MOJIOXKEHUI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 |Kpucrammmueckue u aMop(HBIE TENa 1 15.09.2026 | bubauoTexa [IOK
https://m.edso0.ru/ff0a5800
6 |CmaumBaHue M KanmWUIIPHOCTH. [l0OBEpXHOCTHOE HATSKEHHE 1 18.09.2026 | bubamoTeka LIOK
https://m.edsoo.ru/ff0a5530
7 | TemnoBoe pacIIUpeHUE U CKATHE 1 22.09.2026 ||\ bubsnmoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 |Temmeparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEILIOBOTO 1 25.09.2026
JIBYDKCHUS YaCTHUI]
9 | Buyrpennss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEN 1 29.09.2026 || bubsnmoreka [JOK
SHEPTUH https://m.edsoo.ru/ff0a5¢c60
10 |Buas! Teruionepeaayn 1 02.10.2026 || bubamnoreka [JOK
https://m.edsoo.ru/ff0a6412
11 ||Vpoxk-koH(epenus "[IpakTnyeckoe HCIOTb30BaHNE 1 1 06.10.2026 | bubsnmoreka [JOK
TETUTOBBIX CBOMCTB BEIIECTB M MATEPHAIIOB B IEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 |[Konu4ecTBO TEIIOTHL. Y IeIbHas TEMIOEMKOCTE 1 09.10.2026 || bubamnoreka [JOK
https://m.edso0.ru/ff0a6976
13 ||VpaBuenwue TemmoBoro Oananca. TemmooOMeH U TEILIOBOE 1 13.10.2026 | bubnmoreka [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 ||JTaGoparopnas pabota "VccnenoBanue siBineHus temooOmena | 1 1 16.10.2026 || bubnunotexa [JOK
IPY CMEITUBAHUH XOJIOAHOW U ropsiueii BoIbI" https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5800
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIE TUPPOBBIE
/T Beero| Kontpomshere || [lpaxTuueckue || H3YIeHHA 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
15 ||Pacuet konmu4ecTBa TEIUIOTHI, HEOOXOIUMOTO JIJIsl HATPEBAHUS 1 20.10.2026
Tella U BBIACISIEMOr0 MM MIPU OXJIQXKICHHH
16 |JIaGoparopHas pabora "Onpenenenue yaeabHOR 1 1 23.10.2026 || bubmmoteka [JOK
TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 |Dueprus TomauBa. Y aeabHas TEIIOTAa CTOPAHHMS 1 03.11.2026 || bubmmorexa [JOK
https://m.edsoo.ru/ff0a7b5a
18 |[[lnaBieHue u OTBEpACBaHNE KPUCTAIUIMYECKHX Te. YaenbHas || 1 06.11.2026 ||\ bubnmoreka [JOK
TETJIOTA TUIABJICHHSI https://m.edsoo.ru/ff0a71d2
19 |JTaGoparopHas pabota "OmnpeneneHue yaeabHO! TeII0ThI 1 1 10.11.2026 | bu6bauoTexa [IOK
IUTaBJICHHUS JIba" https://m.edsoo.ru/ff0a72fe
20 |[TapooOpa3oBanue u KoHAcHCaIs. Mcnapenue 1 13.11.2026 | bu6auoTexa [IOK
https://m.edsoo.ru/ff0a740c
21 |Kumenue. Y nenpHas TEIUIOTa TapooOpa3oBaHuUs U 1 17.11.2026 | bu6aunoreka LIOK
KOHJICHCAIIUU. 3aBUCHMOCTb TEMIIEPATYpPhl KHIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHHUS
22 |Bnaxnocth Bo3ayxa. Jlaboparopuas padota "OnpeneneHue 1 1 20.11.2026 |\ bubnmoreka [JOK
OTHOCHTEJIHOM BJIKHOCTH BO31yXa" https://m.edsoo.ru/ff0a7628
|23 HPemeHHe 3aJa4 Ha OTpe/IeTCHNUE BIAXXHOCTH BO3/yXa H H H H 24.11.2026 H
24 |TIpunnume paGoTH! TEMNOBBIX ABUraTeNe. [lapoBas TypOuHa. 27.11.2026
JlBuraresib BHYTPEHHETO CTOPaHHsI
25 |[KIIJ] rermoBoro aBurarens. TemioBble ABUTATENIH U 3aIlUTa 1 01.12.2026 || bubamnoreka [JOK
OKPYXKAIOIICH CPEJIbI https://m.edsoo.ru/ff0a7c7c
26 |[3aKOH cOXpaHEHHS U NMPEBPALICHUS SHEPTUU B TETIOBBIX 1 04.12.2026
nporeccax
27 |IToaroToBKa K KOHTPOJIBbHOM paboTe mo Teme "TerioBbie 1 08.12.2026 || bubnmoreka [JOK
siBIIeHUs. VI3MeHeHue arperaTHbIX COCTOSIHHIA BelecTBa" https://m.edsoo.ru/ff0a83f2
28 |[KonTpomnbHas padota o Teme "TernnoBbie SBICHHUS. 1 1 11.12.2026 || bubnunorexa [JOK
M3MeHeHre arperaTHbIX COCTOSIHUH BerecTa" https://m.edsoo.ru/ff0a86ae
|29 HBneKTpmaum Ten. JIBa poja AIeKTPUISCKUX 3aps/IoB H 1 H H H 15.12.2026 H
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIE TUPPOBBIE
/T Beero| Kontpomshere || [lpaxTuueckue || H3YIeHHA 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
30 |[Vpoxk-uccrnenoanue "DNeKTpU3aus T HHIYKIIUCH U IPH 1 1 18.12.2026
CONIPUKOCHOBEHUU"
31 |B3ammojeiicTBHE 3apsKEHHBIX Teql. 3akoH Kymona 1 22.12.2026 || bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
32 | Dnextpuueckoe mose. HanpsskeHHOCTh 3JEKTpUYecKoro mos. | 1 25.12.2026 || bubmmotexa [JOK
[TpuHIHMI CYTIepO3UIIUY ANEKTPUICCKUX TTOJIeH https://m.edsoo.ru/ff0a8a0a
33 ||Hocurenu anekTpUyYecKUX 3aps10B. DJIEMEHTApHBIN 3apsl. 1 12.01.2027
Crpoenue atoma
34 |[IpoBOJHUKHU U TUDJICKTPUKH. 3aKOH COXPAHCHUS 1 15.01.2027 | bu6auoTexa [LIOK
SIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 |[Pemienue 3a1a4 Ha IPUMEHEHHUE CBOMCTB DJIEKTPHUECKUX 1 19.01.2027 | bubauoTexa [LIOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 |[DIeKTpUUYECKUI TOK, YCIIOBUS €TO CYIIIECTBOBAHUS. 1 22.01.2027 || bubnuotexa [JOK
VICTOYHHKH 3JIEKTPHUECKOrO TOKA https://m.edsoo.ru/ff0a95a4
37 ||[deiicTBUSA DIEKTPHYECKOTO TOKA 1 26.01.2027 || bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
38 ||Ypok-uccnenosanue "JlelicTBHE 3JIEKTPHUECKOTO MO HA 1 1 29.01.2027
MIPOBOJIHUKH M TUDJIEKTPUKH"
39 |[DiekTpUUYeCKU TOK B METAJUIAX, KUIAKOCTIX U ra3ax 1 02.02.2027 || bubnuotexa [JOK
https://m.edsoo.ru/ff0a9838
|4O |3J'IeKTpI/I‘{eCKa${ enb U e€ coCTaBHBIE YacTU H H H H 05.02.2027 H
41 |Cuna Toka. Jlaboparopnas padota "H3mepenue u 0.5 09.02.2027 |\ Bubnmoreka [JOK
perynmpoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 | Dnexrpuyeckoe HanpspkeHue. BonbptMmerp. JlaboparopHast 1 0.5 12.02.2027 |\ bubnuotexa [JOK
pabota "M3mepeHre U peryinpoBaHie HanpsoKeHus" https://m.edsoo.ru/ff0a%e14
43 ||ConpoTHBIICHHE TPOBOIHHUKA. Y ICITBHOE COMTPOTUBIICHHE 1 16.02.2027 | bubmmoreka [IOK
BEILlECTBA https://m.edsoo.ru/ff0aa738
44 |JlabopatopHas pabora "3aBUCHMOCTH IEKTPUIECKOTO 1 1 19.02.2027 || bubnunotexa [JOK
CONPOTHUBJICHUSI TPOBOJHUKA OT €r0 JUIUHBI, IUTOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus U MaTepuaa”
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIE TUPPOBBIE
/T Beero| Kontpomshere || [lpaxTuueckue || H3YIeHHA 00pazoBaTebHBIC PECYPCHI
paboThI paboThI
45 ||3aBHCHMOCTB CHJIBI TOKA OT HampsbkeHus. 3akoH Oma Juist 1 26.02.2027 || bubnuotexa [JOK
ydacTKa [enu https://m.edsoo.ru/ff0aad4a
46 ||JTabopatopnas pabora "HcciieqoBaHuE 3aBUCUMOCTH CHIIBI 1 1 02.03.2027 || bubmmoreka [JOK
TOKa, HIYIIETr0 Yepe3 pe3UCTop, OT CONPOTUBIICHHS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HanpsbKEHUs Ha pe3ucrope”
47 |[TocnenoBarenbHOE U MAPAILICITHBHOE COSTUHEHUS 1 05.03.2027
IPOBOIHUKOB
48 |[JTabopatopHas pabora "[IpoBepka mmpaBuiia CI0KCHHS 1 1 09.03.2027 ||\ bubsnmoreka [JOK
HAIpPSDKCHUH MPH TIOCJICA0BATEIILHOM COSTUHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
49 ||JTabopatopnas pabora "[IpoBepka mpaBuiia st CUJIBI TOKA 1 1 12.03.2027 | bu6auoTexa [IOK
IPH MapajuIeIbHOM COCMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 |[Pemrenue 3a1a4 Ha NpUMeHeHHE 3akoHa OMa JIIs pa3InIHOIrO 1 16.03.2027 | bubmuoreka IIOK
COCIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 |[PaGoTa m MOITHOCTH JEKTPUIECKOTO TOKA. 3aKoH Joys- 1 19.03.2027 | bubnmoTeka LIOK
Jlenna https://m.edsoo.ru/ff0ab124
52 |JlabopaTophas pabora "Omnpenenenne paboThl 1 MOITHOCTH 1 1 23.03.2027 || bubnmotexa [JOK
9JIEKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
53 ||DnekTpuyeckne ey U MOTPeOUTENN dIIEKTPHUUECKOi sHepruun | 1 26.03.2027 ||bubnmotexa [JOK
B ObiTy. KOpoTKOE 3aMbIkaHue https://m.edsoo.ru/ff0ab660
|54 |HOCTO${HHI>IC MArHUTEL, UX B3aUMOJIEHCTBHE H H H H 06.04.2027 H
55 |[Vpoxk-uccienoanue "V3ydeHue mojei moCTOSHHBIX 1 09.04.2027 || bubnuotexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 |[MarautHoe none. MarHuTHOE [oJie 3EMJIM U €r0 3HAUYCHUE 1 13.04.2027 | bubmuoreka IIOK
IS JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
57 |[loaroroBka K KOHTPOJBHOH paboTe 1o Teme "Dnekrpuyeckue | 1 16.04.2027 || bubnunotexa [JOK
3apsiibl. 3apsuKeHHBIE Tela U UX B3aUMOICHCTBHSL. https://m.edsoo.ru/ff0abd2c
[1oCTOSIHHBIN 27EKTPUUECKUI TOK"
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Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DJEeKTpOHHBIE TUPPOBBIE

/T Beero| Kontpomshere || [lpaxTuueckue || H3YIeHHA 00pazoBaTebHBIC PECYPCHI

paboThI paboThI

58 |[KontpompHas pabota 1o Teme "DIeKTPUICCKHIE 3apsi/Ibl. 1 1 20.04.2027 || bubnuotexa [JOK
3apsuKeHHBIE Tejla U MX B3auMoaeicTBus. [1oCTOSHHBII https://m.edsoo.ru/ff0abea8
anekTpudeckuii Tok" / Beepoccuiickas mpoBepodHas pabota

59 |([Pe3epBHblii ypok. PaboTa ¢ Tekctamu no teme "TlocTosHHBIIM 1 1 23.04.2027 || bubnuotexa [JOK
siekTprueckuii Tok" / Beepocceuiickas mpoBepouHast pabora https://m.edsoo.ru/ff0acdc6

60 (|OmbiT Opcrena. MarHUTHOE TOJIE SJEKTPHUECKOTO TOKA 1 27.04.2027 || bubnuotexa [JOK
MarHuTHOE I0JIe KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

61 |[IpuMeHeHHE DIIEKTPOMArHUTOB B TEXHHKE. JlabopaTopHas 1 0.5 30.04.2027 |\ bubnmoreka [JOK
pabota "M3ydeHne 1eHCTBHUSI MATHUTHOTO TIOJISI HA TIPOBOHHUK https://m.edsoo.ru/ff0ac74a
¢ TOKOM"

62 ||DmeKTpoaBHraTelNb MOCTOSHHOTO TOKa. Mcnoan30BaHue 1 04.05.2027 || bubamnoreka [JOK
SJIEKTPOBUTaTEICH B TEXHUYECKUX YCTPOMCTBAX U HA https://m.edsoo.ru/ff0ac86¢c
tpancnoprte. JlaboparopHast pabota "KoHcTpyrpoBanue u
n3ydeHue paboThl dJEKTpoABUTATENA"

63 ||OnbiTer @apayes. 3aKOH IEKTPOMATHUTHOW UHTYKIIHH. 1 07.05.2027
[IpaBuito JIenna

64 |Dnexrporeneparop. Coco6bI OMydEHHS INEKTPHUECKOH 1 11.05.2027
SHEPTUH. DINEKTPOCTAHIINU Ha BO30OHOBIISIEMBIX HCTOUHHKAX
SHEPTUH

65 |[[loaroToBka K KOHTPOJIBHOH padoTre 1o TeMe "Dnekrpudeckue || 1 14.05.2027
Y MarHUTHBIE SIBICHUS"

66 |[KontpompHas pabota 1o treme "DIIEKTPUICCKIEe U MarHUTHBIE 1 1 18.05.2027 | bubnmoreka [IOK
SBJICHUSA" https://m.edsoo.ru/ff0acb14

67 |PesepBHblil ypok. PaboTa ¢ Tekctamu 1o Teme "TeruoBble 1 21.05.2027 || bubnuoteka [JOK
SIBIICHHS" https://m.edsoo.ru/ff0acc5e

68 |PesepBHbIit ypok. PaboTta ¢ Tekctamu 1o Teme "MarHuTHbIE 1 25.05.2027
sIBJICHUS"

|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 | 14.5 I
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9 KJIACC

Ne Tema ypoka ‘ KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero|| Konrpomsasie || TIpaktuueckue || H3YICHHA 00pa3oBaTesibHbIC PECYPChI
paboThI paboThI
|l HMexaHqucxoe JBIKeHHE. MarepuaabHas TOYKa H H H H 01.09.2026 H
2 ||Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 02.09.2026 |bubanoreka [JOK
JBVDKCHUS https://m.edsoo.ru/ff0ad474
3  ||PaBHOMEpHOE MPAMOIHHEHHOE ABHKECHHE 1 04.09.2026 |bu6auoreka IIOK
https://m.edsoo.ru/ff0ad19a
4  ||HepaBHOMepHOE MpsiMONIMHEHHOE ABMKeHUE. CpenHss u 1 08.09.2026
MTHOBEHHAsI CKOPOCTb
5 |[IpsimonuHeiiHOE paBHOYCKOPEHHOE IBMKEHUE. YcKopeHue || 1 09.09.2026 ||bubauorexa [IOK
https://m.edsoo.ru/ff0ad8d4
6 ||CkOpOCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBMKEHUs. | 1 11.09.2026
I'padux ckopocTu
7 |/TaGoparopnas pabota "Onpenencaue yckopeHus Tena npu || 1 1 15.09.2026 || bubnmroTeka [JOK
PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOM MI0CKOCTH" https://m.edsoo.ru/ff0adb18
|8 HCBo6oleoe nanenue ten. Oneitel [anunes H H H H 16.09.2026 H
9 ||PaBHOMEpHOE MBMKEHUE 1O OKPYXHOCTH. [lepuon u 18.09.2026 ||bubnmoreka I[JOK
qyacToTa oOparieHus. JInHelHas U yTriaoBas CKOPOCTH https://m.edsoo.ru/ff0ae176
|1O HHGHTpOCTpeMI/ITeHBHOG YCKOpEHHE H H H H 22.09.2026 H
11 |[epssriii 3akoH HeroToHa. Bektop cuibl 23.09.2026 | bubnuorexa LIOK
https://m.edsoo.ru/ff0ae612
12 |Bropoii 3axon HetoToHa. PaBHO#EHCTBYOIIAs chta 1 25.09.2026 | bu6nuoreka IIOK
https://m.edsoo.ru/ff0ae72a
13 |[Tpernii 3akoH Hprorona. Cyrmepro3uius cui 1 29.09.2026 | buonunoteka [IOK
https://m.edsoo.ru/ff0ae982
14 |[Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB HbroTOHA 1 30.09.2026 |buGimoreka IIOK
https://m.edsoo.ru/ff0aeb6c
15 ||Cuna ynpyroctu. 3akon ['yka 1 02.10.2026 | bubnuorexa LIOK
https://m.edsoo.ru/ff0aeca?2
|16 HPemeHHe 3a1a4 o Teme «Cuiia ynpyrocTu» H 1 H H H 06.10.2026 H
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Ne Tema ypoka KonnuecTBo yacos [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/T Beero| Konrponsrsie | IpakTuueckue | H3Y4eHHS o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
17 ||JlaboparopHas pabota «OnpeaeneHne KecTKOCTH 1 1 09.10.2026 |bu6auorexa [IOK
PYKUHBD» https://m.edsoo.ru/ff0aee28
18 ||Cuna Tpenus 1 13.10.2026 || bubnmroTeka [JOK
https://m.edsoo.ru/ff0af738
19 |[Pemenwue 3aga4 o teme «Cuiia TPCHHS 1 14.10.2026 | bubanoreka IJOK
https://m.edsoo.ru/ff0afa26
20 |JIaGoparopnas pabota "Onpenencane kodhduimenta 1 1 16.10.2026 |\ bubnuotexa [JOK
TPEHHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 ||Pemenue 3amau no teme "3akoHsl HeroTona. Cuia 1 20.10.2026 |bu6nmorexa LIOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
22 ||Cuia TSKECTH M 3aKOH BCEMUPHOTO TATOTeHHsI. Yckopenue | 1 21.10.2026 |bubnunoreka [IOK
CBOOOJIHOTO TIaJICHHUS https://m.edsoo.ru/ff0af044
23 ||Ypox-koH(pepenuus "JIBIKEHHE TSI BOKPYT 1 1 23.10.2026
rpaBuTaloHHOrO 1eHTpa (CoJHeYHas cucTemMa).
lNanaktuku"
24  |[Pemenue 3ama4 o teme "Cuita TSKECTH U 3aKOH 1 03.11.2026 ||bubmmorexa LIOK
BCEMUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 |[[TepBas kocMu4eckast ckopocTb. HeBecomocTh 1 1 06.11.2026 | budaunoreka [IOK
neperpysKu https://m.edsoo.ru/ff0af33c
26 ||PaBHOBecHE MaTepUanbHOM TOUKU. AGCOTIOTHO TBEPIOE 1 10.11.2026 | bubmuoTexa [JOK
teno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LleHTp TsokecTH
27 ||PaBHOBecHe MaTepUanbHOM TOUKU. AGCOTIOTHO TBEPIOE 1 11.11.2026
Tesi0. PaBHOBEcHE TBEPAOTO TENA C 3aKPEMIIEHHON OChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TsokecTH
28 |Pemenue 3amad mo teme "MomeHT cuinbl. LleHTp TspKecTH" 1 13.11.2026 | bu6nuorexa ITOK
https://m.edsoo.ru/ff0b02b4
29 |[[ToxroToBka K KOHTPOJBHOH paboOTe MO TEMe 1 17.11.2026 | Bubmuoreka [TOK

"Mexannyeckoe aBmKeHne. B3anmoneiictsue ten"

https://m.edsoo.ru/ff0b0408
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Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/T Beero| Konrponsrsie | IpakTuueckue | H3Y4eHHS o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
30 ||KonTponpHas pabota o Teme "MexaHn4ecKkoe TBUKECHUE. 1 1 18.11.2026 ||bubnuoreka [JOK
BzaumoneiictBue ten" https://m.edsoo.ru/ff0b06ec
31 ||Umnyssc Tena. UMImynsc Cuibl. 3aKOH COXPaHEHHS 1 20.11.2026 ||bubaroreka ITOK
UMITyJIbCa. YIIPYroe ¥ HEYIpyroe B3auMOJICHCTBUE https://m.edsoo.ru/ffOb07fa
32 ||Pemenue 3ama4 1o Teme "3aKOH COXpaHEHHUS UMITyIbCa" 1 24.11.2026 ||bubaroreka I[JOK
https://m.edsoo.ru/ff0b096¢
33 ||Ypok-koudepenuus "PeakTuBHOE ABMIKEHHE B IPUPOIE U 1 1 25.11.2026
TeXHUKe"
34 |Mexanuueckas paboTa ¥ MOILTHOCTb 1 27.11.2026 ||bubmmoreka IIOK
https://m.edsoo.ru/ffOb0a84
35 |[PaboTa CHIIBI TSKECTH, CUITBI YIIPYTOCTH M CHIIBI TPEHUS 1 01.12.2026 ||bubnuoreka LIOK
https://m.edsoo.ru/ff0b0db8
36 |[JTabopatopHas pabota «OrmnpenencHue padoThl CHUITBI 1 1 02.12.2026
TPEHHUs IPU PABHOMEPHOM JIBHXKCHHH TEJa 110
TOPH30HTAIBHOM TOBEPXHOCTHY
|37 HCB;BL sHepruu u padotel. [loTeHIanpHas SHEPTHs H H H H 04.12.2026 ||
38 |[Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU 08.12.2026 | bubnuoreka [IOK
https://m.edsoo.ru/ff0b0c32
39 |3axon coxpanenus snepriu B Mexanuke [ [ [ | 09.12.2026 |
40 |JTabopaTtopHas pabora «lI3ydeHue 3aKkoHa COXpaHEHUS 1 11.12.2026 ||bubnuroteka [JOK
SHEPTUH» https://m.edsoo.ru/ffO0b12fe
41 |KonebaTenmpHOE IBMKEHHE M €T0 XapaKTEPUCTUKU 1 15.12.2026 ||bubnmoreka [JOK
https://m.edsoo.ru/ff0b1858
42 |3aryxaronme koaeOaHus. BeIHYKIeHHBIE KOIEOaHUs. 1 16.12.2026 | Bubmuorexa [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
|43 HMaTeMaTI/I‘—IeCKI/Iﬁ Y IPYKUHHBIN MasiTHUKH H H H H 18.12.2026 “
44 |[Ypoxk-uccienoBanue «3aBHCHMOCTH IEpH0J1a KOJIeOaHHi OT 1 22.12.2026 |\buGmmoreka IJOK
KECTKOCTU MPYKUHBI U MACCHI TPy3a» https://m.edsoo.ru/ff0b197a
|45 HHpeBpameHHe SHEPTUHU TPU MEXAHUYECKHUX KOJIeOaHUIX H 1 H H H 23.12.2026 H
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Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/T Beero| Konrponsrsie | IpakTuueckue | H3Y4eHHS o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI

46 ||JTaGopaTtopHas pabora «OmnpeaeneHue 4acTOThl U eproja 1 1 25.12.2026 ||bubaunoteka [TOK
KOJIeOaHHH TIPYKUHHOI'O MassTHUKA https://m.edsoo.ru/ff0blaec

47 |JTabopaTtopuas pabora «IIpoBepka He3aBUCMMOCTH epuoaall 1 1 12.01.2027 || bubnuorexa [JOK
KOJIeOaHMIi TPY3a, MOJBEIICHHOTO K HUTHU, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a

48 |Mexannueckue BoJaHbI. CBONMCTBA MEXaHUYECKUX BOJIH. 1 13.01.2027 || bubaunoreka IIOK
[TpotoabHBIC U MOTIEPEYHBIC BOJTHBI https://m.edsoo.ru/ff0b21fe

49 ||Ypok-koH(pepeHnHs "MexaHn4eckue BOJHBI B TBEPIOM 1 1 15.01.2027
tene. CelicMHUecKUe BOJIHbI"

|50 ‘3ByK. Pacnipoctpanenue u oTpakeHUe 3ByKa H H 19.01.2027 H

51 |([Vpoxk-uccnenoBanue "HabmroaeHre 3aBUCIMOCTH BBICOTHI 1 20.01.2027
3ByKa OT 4acTOTHI"

|52 ‘FpOMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUCCKHIA PE30HAHC H H 22.01.2027 H

53 ||Ypok-koudepennus "YapTpazByk U HHPPa3BYK B PUPOJIC 1 26.01.2027 | bubnuroreka [IOK
U TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 |[loxroroBka K KOHTPOJIBHOW paboTe 1Mo TeMe "3aKOHBI 1 27.01.2027 |bubnunorexa [IOK
coxpaHeHHs. MexaHnueckue KojaeOaHus 1 BOJTHbI" https://m.edsoo.ru/ff0b25f0

55 |[KonTtpoisbHas paboTa 1mo TeMe "3aKOHBI COXPaHCHHSI. 1 1 29.01.2027
Mexanunyeckue KoieOaHus U BOJTHBI"

56 ||DnekTpoMarHuTHOE MoJje. DIEKTPOMArHUTHBIE BOJTHEI 1 02.02.2027 ||bubnuorexa IIOK

https://m.edsoo.ru/ff0b2abe
|57 ‘CBoﬁCTBa DJICKTPOMATrHUTHBIX BOJIH H H 03.02.2027 ||

58 ||[Ypok-koHpepenuus "lllkana 37eKTpOMarHUTHBIX BOJIH. 1 1 05.02.2027 ||bubnuoreka IIOK
Hcnonp30BaHuE IEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"

59 ||Ypok-uccnenosanue "M3ydeHne cBOUCTB 1 1 09.02.2027 | bubnmoteka [JOK
AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIIEHOTO https://m.edsoo.ru/ff0b2c6¢c
tenedona”

60 |Pemrenue 3a1a4 Ha ONPEICIICHUE YaCTOTHI U JITTHHBI 1 10.02.2027
AJIEKTPOMATHUTHOUN BOJIHBI
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Ne Tema ypoka KonnuecTBo yacos [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/T Beero| Konrponsrsie | IpakTuueckue | H3Y4eHHS o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
61 |DaekTpomarauTHas npupoaa ceera. CKOpOCTh CBETA. 1 12.02.2027 || bubnuotexa [JOK
BosHoBBIE cBOiiCcTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 |Hcrounuku cBeTa. [IpsMoIUHEHHOE pacipOCTpaHCHHE 1 16.02.2027 |\ bubnmroTeka [JOK
cera. 3armenust Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 |3akoH oTpaxkeHHs cBeTa. 3epkaia. Perienue 3a1a4 Ha 1 17.02.2027 || bubnuroreka [JOK
NPUMEHEHHE 3aKOHA OTPAKCHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 |[IpenomieHue cBeTa. 3aKOH MPETOMIICHUS CBETA 1 19.02.2027 |\ bubnuotexa [JOK
https://m.edsoo.ru/ff0b3aea
65 |[[TomHOE BHYTpEeHHEE OTpaXkeHHe cBeTa. Mcnosp3oBaHue 1 24.02.2027 | bubnurotexa [IOK
MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTHYCCKUX https://m.edsoo.ru/ffOb3c5¢c
CBETOBO/IaX
66 |JlaGoparopras pabota "HccnemoBaHue 3aBUCUMOCTH yTia 1 1 26.02.2027
MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHUs Ha TPaHHIIe
"Bo3myx-cTexno""
67 | Ypox-xoHdepenus "Mcnonp30BaHuE MOITHOTO 1 1 02.03.2027
BHYTPECHHETO OTPAXKCHUSI: CBETOBO/IbI, ONITHKOBOJIOKOHHASI
CBS3B"
68 ||JIua3bl. OnTHYECKas CUJjla JINH3BI 1 03.03.2027 |bubmmoTtexa IIOK
https://m.edsoo.ru/ff0b3f2c
69 |[TocTpoeHue H300paKEHUH B JIMH3AX 1 05.03.2027 ||bubauoreka [IOK
https://m.edsoo.ru/ff0b444a
70 |[/TaGoparopnas padoTa "Onpexnenenue HOKyCHOTO 1 1 09.03.2027 | bubanorexa LIOK
PAcCTOSIHUS U ONTHUYECKOW CHITBI COOMPAIOIIEH JTHH3BI" https://m.edsoo.ru/ff0b4206
71 ||Ypox-koH(pepenus "OnTHUecKue TMH30BBIE TPHOOPH" 1 1 10.03.2027 ||bubnuoreka I[JOK
https://m.edsoo.ru/ffOcOa7e
72 |['ma3 xak onTuyeckas cucreMa. 3peHue 1 12.03.2027 | Bubmuoteka [TOK
https://m.edsoo.ru/ff0b4684
73 ||[Ypoxk-konpepenuus "ledexTs 3penus. Kak coxpanuts 1 1 16.03.2027

3peHue"”
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Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIEC IU(PPOBBIE
/T Beero| Konrponsrsie | IpakTuueckue | H3Y4eHHS o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
74 ||Paznoxenue 6enoro csera B criekTp. OnbiTel HproTOHA. 1 17.03.2027 ||bubnuorexa [{OK
CroxeHne CIeKTpalbHBIX IBETOB. Jlucmepeus cBera https://m.edsoo.ru/ff0c0f4c
75 ||JIaboparopHas paboTa "OMNBITH IO Pa3I0KEHHIO OEI0r0 1 1 19.03.2027 || bubnmroTexa IJOK
CBETa B CIIEKTP U BOCHPUSATHIO IIBETA IPEIMETOB NIPU HX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHU Yepe3 [BETOBbIC (PHIIbTPHI"
76 | Ypox-npakTikyM "BoiHOBBIE CBOWCTBA CBETA: TUCIIEPCHS, 1 1 23.03.2027
uHTephepeHus u qudpaxuus’"
77 ||OnbiThl Pezepdopaa u rmuraneTapHasi MOJIENb aTOMa 1 24.03.2026 | bubimroreka [IOK
https://m.edsoo.ru/ff0c12a8
|78 HHOCTyJIaTLI Bopa. Mozens atoma bopa H H H H 26.03.2027 ||
79 ||McmyckaHue u MOTJONIEHUE CBeTa aToMOM. KBaHTHI. 06.04.2027 | buGimoreka IIOK
JIuHeiuaThie CIIeKTPhI https://m.edsoo.ru/ff0c144c
80 | Ypok-npaktukym "HaGmroneHue criekTpoB UCITyCKaHHS" 1 1 07.04.2027 | budauoreka LIOK
https://m.edsoo.ru/ff0c1550
81 ||PagmoakTUBHOCTH U €€ BUIIBI 1 09.04.2027 | buGimoteka IJOK
https://m.edso0.ru/ff0c1672
82 ||Ctpoenue atomHOTO simpa. HykinoHHas Mojens 1 13.04.2027 | Bubmuoteka [JOK
https://m.edsoo.ru/ff0c18ac
83 |[PagmoakTuBHEIC peBpamieHus. M30Tomns 1 14.04.2027 | bubmmorexa [JOK
https://m.edsoo.ru/ff0clal4
84 |Pemenue 3agau no teme: "PaanoakTuBHBIE TpeBpanieHus " 1 16.04.2027 | Bubmuoteka [JOK
https://m.edsoo.ru/ff0clb4da
|85 HHepI/IOL[ noJrypacrasia H 1 H H H 20.04.2027 ||
86 |Ypok-koHpepeHus "PagnoakTHBHBIE 3TYYCHHS B 1 1 21.04.2027 | Bubnnotexa IIOK
IPUPOJIC, MEIUITUHE, TEXHUKE" https://m.edsoo0.ru/ff0c2126
87 ||SlnepHble peakiuu. 3aKOHBI COXPAHSHHS 3apSI0OBOTO U 1 23.04.2027 ||bubaroreka [JOK
MacCOBOT'0 YHCEll https://m.edsoo.ru/ff0c1c58
88 || DHeprus cBs3u aTOMHBIX saep. CBs3b MacChl U SHEPTUU 1 27.04.2027 | Bubnuotexa [IOK
https://m.edsoo.ru/ff0cld7a
|89 HPC]_HCHI/IG 3aja4 1o Teme "SnepHeie peakiun'” H 1 H H H 28.04.2027 H
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Ne Tema ypoka KonnuecTBo yacos ‘ [Hara DJEeKTpOHHBIEC IU(PPOBBIE

/T Beero| Konrponsrsie | IpakTuueckue | H3Y4eHHS o0pa3oBaTeNbHbBIE PECYPCHI

paboThI paboThI

90 ||Peakiuu cuHTe3a U AeneHUA AAep. VICTOYHUKH SHEprUU 1 30.04.2027 | budnunoreka LIOK
CounHua u 3B€311 https://m.edsoo.ru/ff0c1e88

91 ||Vpok-koudepenius "Snepuas suepretuka. JleicTBus 1 1 04.05.2027
paZMOaKTUBHBIX U3JIyYEHUH Ha )KUBbIE OPraHU3MbI"

92 |[[ToaroToBKa K KOHTPOJIBHOM paboOTe MO TEME 1 05.05.2027 |BuGimoteka IIOK
"DJICKTPOMArHUTHOE T10JIC. DJICKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBieHUS"

93 ||KontpoabHas pabora o TeMe "DICKTPOMAarHUTHOE TOJIE. 1 1 07.05.2027
DJIeKTpOMAarHuTHBIE BOJHBI. KBaHTOBBIE siBiIeHMs"

94 |IloBTopenue, obobmeHue. JlabopaTopHbIe PabOTHI TIO 1 1 11.05.2027 ||bubnuroteka [JOK
Kypcy "B3aumoseiictBue Ten" https://m.edsoo.ru/ff0c245a

95 |loBTOpeHue, o0oOIIeHNE. Penienne pacyeTHhIX U 1 12.05.2027 ||bubnuroteka [JOK
Ka4yeCTBEHHBIX 3a1a4 1o Teme "TertoBsie mporecch” https://m.edsoo.ru/ff0c2572

96 |[[ToBropenue, 0606IIeHN E. Pelenne pacueTHBIX U 1 14.05.2027 ||bubnmoreka IJOK
KayecTBEHHBIX 3a1a4 1o teme "KITJ] TermmoBbix https://m.edsoo.ru/ff0c2a22
nBurateneun”

97 |[ToBrOopenue, oboOIICHUE. PerieHne pacueTHbIX U 1 18.05.2027 ||bubnmoreka IJOK
KavyecTBeHHBIX 3a1a4 1o teme "KIIJ] anexTpoycraHOBOK" https://m.edsoo.ru/ff0c2b30

98 |[[ToBTrOpenue, 06o0IIeHUE. JITabopaTOpHBIE PAa0OTHI MO 1 1 19.05.2027 ||bubnuoreka ITOK
Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2c52

99 |IloBTOpeHnue, obobmeHne. PaboTa ¢ TekcTaMu 1o TeMe 1 21.05.2027 ||bubauroTeka I[JOK
"3aKOHBI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 ||[ToBTOpenue, 06061menue. PaboTa ¢ TekctaMu 1o Teme 1 bubnmoreka [JOK
"Kosrebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82

101 |[[ToBTOpenue, 0606meHne. PaboTa ¢ TekcTaMu IO TeMe 1 but6mmorekxa [IOK
"CBeToBbIE SIBIICHUS" https://m.edsoo.ru/ff0c3044

102 |[[ToBTOpenue, 0606mIeHne. PaboTa ¢ TekcTaMu 10 TeMe 1
"KBanToBas u sinepHas ¢puzuka"

|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 3 [ 27 I
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MPOBEPSEMBIE IIPEAMETHBIE PE3YJIbTATHI OCBOEHUSA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMbBI OCHOBHOI'O OBIIETO

OBPA30BAHUSA
7 KJIACC
Kon
MPOBEPSIEMOT0 IIpoBepsieMble TpeIMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOT'O 001IIero 00pa30BaHMs
pe3yabTara
1.1 HCTIONIb30BATh N3YUCHHBIC TIOHATHS
1.2 pa3IuJaTh SIBJICHUS 110 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOIINX HTaHHOE (HH3HUECKOE SBICHUE
13 pacro3HaBaTh MPOSBICHUEC M3YUCHHBIX (DU3UUCCKUX SBJICHHUI B OKPYKAIOIIEM MHPE, B TOM YHCIe (PU3UUCCKUE SIBICHHUS B MPHUPOAE, IPH 3TOM
' MIEPEBOIUTD MPAKTHYECKYIO 331a9y B Y4€OHYIO, BBIACIATH CYIIIECTBEHHBIE CBOMCTBRA (PU3HAKH) (GH3MUCCKHUX SIBJICHUI
OINMCHIBATh W3yYCHHBIC CBOMCTBAa Tel M (DU3UYECKUE SBICHUSA, MCIONB3Ys (PU3MYSCKUE BEIUYUHBI, MPHU OMUCAHUM IMPABUILHO TPAKTOBAThH
14 (U3UYECKHUIA CMBICT HCIIOIb3YEMbBIX BEIUYHH, UX 0003HAYCHUS WM CAUHUIIBI (PU3NYECKUX BEIUYMH, HAXOMUTh (DOPMYIIBI, CBSI3BIBAIOIIUC TAHHYIO
(U3UYECKYIO BETUYNHY C APYTHMH BETMYHHAMH, CTPOUTH IpaGyKH H3yUEHHBIX 3aBUCUMOCTEH (H3NUSCKUX BETHMYMH
L5 XapaKTepH30BaTh CBOMCTBA TeJI, (GPU3UUECKHUE SIBICHUSA U MPOIECCHI, HCIIOIb3Ys N3YUCHHbIE 3aKOHBI, TIPH 3TOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY
' 3aKOHA U 3aIMCHIBATh €r0 MATEMATUIECKOE BBIPAKCHUE
OOBSICHATDh (PU3UUIECKUE SBICHHS, POLECCH M CBOMCTBA Te, B TOM YHCIEC M B KOHTEKCTE CHTYaIlMi MPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa:
1.6 BBISIBIISITH IPHYNHHO-CIIECTBEHHBIE CBS3H, CTPOUTH O0BSICHEHNE U3 | — 2 JIOTHYECKHX IIIaroB ¢ OMOpoi Ha 1 — 2 M3yYeHHBIX CBOHCTBA (PH3NIECKUX
SIBIICHUH, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH
perarh pacuETHbIE 3a1a4uk B | — 2 IeHCTBHS, UCIIOIb3Ys 3aKOHBI U ()OPMYJIBI, CBS3BIBAONIHME (DH3NUECKHE BEIMINHEL: HA OCHOBE aHAJIN3a YCIIOBHS
1.7 3aJaYM 3alMChIBATh KPATKOE YCIIOBHE, IOACTABIATh (PHU3MUCCKHE BEIHYUHBI B GOPMYIIBI U MPOBOIUTH PACUEThl, HAXOAWThH CIPABOYHbIE TaHHBIE,
HEOOXOMMBIC AJIsl PEHICHNUS 3a/1a4, OIICHUBATh PEAIMCTUYHOCTD MOJIyICHHON (H3HUECKOI BETUIMHBI
paCHO3HaBaTL HpOGHeMLI, KOTOpI)Ie MOXXHO peIJ_II/ITI) HpI/I IIOMOITHU (I)I/ISI/IIICCKI/IX METOAO0B, B OIIMCAaHHUMU HUCCIICAOBAHHSA BBLIACIATH HpOBepreMOG
1.8 npeanonoxenye (THIIOTE3Y), pa3iudaTh ¥ HHTEPIPETHPOBATH MOIYYEHHBINA Pe3ylIbTaT, HAXOAUTh OIIHOKK B XOJ€E OIBITA, AeJaTh BHIBOIBI 110 €ro
pe3ynbraTaM
19 MPOBOJUTE OMBITHI IO HAOMIOACHUIO (DPU3NYECKUX SBICHUN WINM (PU3UUECKHX CBOWCTB Tell: (hOPMYJIHpPOBATH IIPOBEPSACMBIE MPEAIOI0KEHHUS,
' coOUPAaTh YCTAHOBKY M3 MPEIJIONKEHHOTO 000PYI0BaHUS, 3aITUCHIBATH XOJI OMBITA U (JOPMYJIUPOBATH BHIBOBI
1.10 BBITIOJIHSTD NPSMbIC U3MEPEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX W MU(POBBIX MPUOOPOB, 3aMHUCHIBATh MOKA3aHUS MPUOOPOB C YUETOM 3aaHHOM
' abCOJTIOTHOI MOTPENTHOCTH H3MEPEHUH
MPOBOJIUTh HCCIICIOBAHNAE 3aBUCHUMOCTH OJHOW (PM3HUYECKOM BEIMUYUHBI OT JPYrOM C HCIOJb30BAHMEM MPSIMBIX M3MEPEHHUH, y4acTBOBaTh B
111 TJIAHUPOBAHWH Y4eOHOTO HCCIIeIOBAHUS, COOMPATh YCTAHOBKY M BBIMOHATL H3MEPEHHS, CIICAYS MPEI0KEHHOMY IUTaHy, QUKCHPOBAThH PE3Y/IbTATHI
HOHy‘{CHHOﬁ 3aBUCUMOCTHU (1)1/13I/ILICCKI/IX BCJIMYMH B BUJIC Hpe}IHO)KCHHBIX Ta6J'[I/II_l u Fpa(bI/IKOB, JA€J1aTh BBIBOABI 110 pe3ym>TaTaM HUCCJICA0BAHUS




Kox

NpoBEPsIeMOro IIpoBepsiemble peIMeTHBIE Pe3yIbTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yiabTara
112 MPOBOJNUTh KOCBEHHBIC H3MepeHHs (U3NYECKUX BEIUYWH, CIEAys NPEIIOKEHHONH WHCTPYKIUM: TMpPU BBITOJHEHUH H3MEPEHHUI coOHMpaTth
' HKCIEPUMEHTAIBHYIO YCTAHOBKY Y BRIYUCIISITh 3HAYCHHE ICKOMOH BEJTHYHHEI
1.13 COOJIFO/IATh MpaBWJIa TEXHUKU 0€30IIACHOCTH NPH paboTe ¢ 1ab0paTOPHBEIM 000pyIOBaHHEM
yKa3bIBaTh MPUHIMIIBL JCHCTBUS NPHUOOPOB M TEXHUYECKUX YCTPONCTB, XapaKTepHU30BaTh MPHUHIIUIEI JCUCTBHS HW3YYCHHBIX HPUOOPOB U
1.14 TEXHHYECKUX YCTPOHCTB C MOMOIIBIO X ONUCAHUS, UCITONB3YS 3HAHHUS O CBOHCTBAaX (PM3UUECKUX SBJICHUH M HEOOXOAMMEBIe (PH3MUSCKUE 3aKOHBI 1
3aKOHOMEPHOCTH
MPUBOIUTH MPUMEPHI (HAXOAUTH UH(POPMAIIHIO O MpUMEpax) MPAKTHISCKOTO HCIONB30BaHUs (U3UUCCKUX 3HAHUN B TOBCEIHEBHOM JKU3HH IS
1.15 obecrieueHuss 6€30MACHOCTH IpHU OOpalieHHH ¢ HPHOOpaMH U TEXHUYESCKUMH YCTPOWCTBAMU, COXPAHEHHUsS 3I0POBbS U COOJIOACHHUS HOPM
HKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOUICH cpeie
OCYIIECTBIIATH OTOOP MCTOYHUKOB MHGOPMAINH B CeTH MHTEpHET B COOTBETCTBUH C 3a/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMECIOIIHXCSI
1.16 3HaHWUH W  NOyTéM  CpaBHEHHS  Pa3lIMYHBIX  HCTOYHHKOB  BBIACIATH  MHGOpPMALUIO,  KOTOpas  SIBIACTCS  MPOTHBOPEUUBOM
WA MOKET OBITh HEIOCTOBEPHOM
117 HCTIOJIb30BATh MTPY BHITOJHEHUH YUEOHBIX 3aIaHUIi HAYYHOTIONYJIIPHYIO TUTEPATyPY HU3UUIECKOTO COJCPIKaHMs, CIIPABOYHBIC MATEPHAIIEI, PECYPCHI
' cetu MHTEepHET, BIaneTh NpuéMaMu KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBanus HHYOPMALIUH U3 OJJHOI 3HAKOBOI CUCTEMBI B IPYTYIO
CO31aBaTh COOCTBEHHBIE KpaTKHE MMICEMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHUKOB MH(YOpMAUU (HPU3NIECKOTO COAEPKAHUS, B TOM
1.18 YHCIIe MyOIMIHO IENIaTh KPATKHIE COOOIIEHUS O PEe3yNIbTaTaxX MPOSKTOB WM YIeOHBIX UCCIICIOBAHUH, IPH ’TOM TPaMOTHO UCTIOIE30BATh N3yUCHHBIN
MOHSATHHHBIN anmnapat Kypca (GU3HKH, COTPOBOXKIATh BRICTYIICHHUE NIPEe3eHTaUeH
TP BEITTOJTHEHNH YIEOHBIX TPOSKTOB 1 UCCIIECOBAHIH paclpeessITh 00s3aHHOCTH B TPYIINE B COOTBETCTBHUU C IOCTABIICHHBIMU 33/1a9aMH, CJICTUTh
1.19 3a BBHIMOJHCHUEM IUTaHA NEHCTBUI, aJeKBaTHO OICHWBATH COOCTBEHHBIN BKJIAA B ICATCIFHOCTH TPYIIBI, BHICTPAMBAaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYXKAIOIIUX
8 KIIACC
Kon
MPOBEPSIEMOT0 IIpoBepsieMble IpeIMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbI OCHOBHOI'0 001IEr0 00pa30BaHus
pe3yJbTara
1.1 WICII0JIb30BaTh MOHSTHUS
1.2 pas3In4aTh SBJICHUS IO ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHPYIOMINX JAHHOE (PH3HUECKOE SIBICHUEC
13 pacIio3HaBaTh MIPOSIBIICHHUE U3YYCHHBIX (PU3NUECKUX SBICHUH B OKPY)KAIOIIIEM MHpE, B TOM YHcie (pru3ndeckue sSBICHUS B IPUPOJE, IIPH 3TOM IIepe-
' BOJIUTH MPAKTUYECKYIO 33724y B y4eOHYI0, BEIICIISITH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (DU3HUYECKUX SBICHUN




Kox

NpOBEPsIeMOro IIpoBepsiemble peIMeTHBIE Pe3yIbTAaThl 0CBOEHHS OCHOBHOI 00pa30BaTeJbHOM MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yiabTara
OIMCHIBATh N3YUCHHBIC CBOMCTBA TEN M (PU3NUIECKHUE SBIICHHUS, UCTIONB3Ys (PU3NUECKUE BETUUUHEI, IPH OIIMCAHUU IPABUIFHO TPAKTOBATh PH3HUICCKUN
1.4 CMBICIT MCIOJNB3YEMbIX BEIMYHH, 0003HAYCHUS W CAMHUIBI (GU3MUCCKHX BEIUYHMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOINUE NAHHYIO (DU3UUECKYIO
BEJIMYHMHY C JPYTHMH BEITMIMHAMH, CTPOUTH IPpahMKH U3yUSHHBIX 3aBHCUMOCTEH (pH3NIECKUX BEININH
15 XapaKTepH30BaTh CBOMCTBA TeN, PU3MUYESCKUE SIBJICHUS M IPOIECCHI, HCIOIb3Ysl U3YUCHHBIC 3aKOHBI, IIPH 3TOM JaBaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHA U 3aITUCHIBATh €r0 MATEMAaTHIECKOE BRIPAKCHUE
OOBSICHATH (PM3MUYECKHE MPOIECCHl W CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTYaI[i MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBILITH
1.6 NPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBACHEHUE U3 1 — 2 TOTHYECKUX IIAroB C MOMOIIBI0 | — 2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
pemats pacyéTHbIe 3a1a4n B 2 — 3 AeHCTBHUS, HCIIONB3Ys 3aKOHBI M (JOPMYJIBI, CBSI3BIBAIOIINE (PH3MUECKHE BEININHBL: HA OCHOBE aHATIH3a YCIOBHUS
1.7 3a[auM 3alHChIBATh KPaTKOE YCIIOBHE, BBIABIATE HEAOCTATOK NAHHBIX IS PELICHUS 3aJa4d, BEIOMPATh 3aKOHEI M (POPMYJIIB, HEOOXOIMMBIE IS &
pelleHNs, TPOBOJMTE PACUE€Thl U CPABHUBATH MOJTYUECHHOE 3HAYCHUE (DU3UUCCKON BEJTMUHHBI C H3BECTHHIMH JAHHBIMU
18 pacrio3HaBaTh IMPOOJEMBI, KOTOPBIE MOXKHO PEHINTh MIPU IIOMOIIN (U3MUECKUX METOIOB, HCIOJIB3YS OMMCAHUE WCCICIOBAHUS, BEIICIATH
IPOBEPsIEMOE MPEATIONOKEHIE, OLICHUBATh MPABIIIHOCTH MOPSIIKA IIPOBEACHUS UCCIICIOBAHNS, IETATh BEIBOIBI
19 MIPOBOIMTH OTIBITHI IO HAOTIOACHUIO (PU3UUCCKUX SBICHUH MU (PU3HUSCKUX CBONCTB TEN: (OPMYIHPOBATH IPOBEPSIEMBIC MTPEAMOIOKCHHUS, COOUPATH
YCTAaHOBKY U3 IPEATIOKEHHOT0 000pYIOBaHMS, ONICHIBATH X0 ONBITA M (YOPMYIINPOBATH BHIBOIBI
110 BBITTONTHSTH TPSIMBIE M3MEPEHUS C HCIOIB30BAaHUEM aHAIOTOBBIX IPUOOPOB U AATYNKOB (PU3UUCCKUX BEIHUHH, CPABHUBATH PE3YIIBTAThl H3MEPEHUH
' ¢ y4€TOM 3a/laHHOM abCONIFOTHOM MOTPEUTHOCTH
MPOBOAMTE UCCIEIOBAHUE 3aBUCHMOCTH OTHOH (PM3NIECKON BETHYHHBI OT JPYTOW ¢ UCTIONB30BaHUEM MPSIMBIX H3MEPEHUI: IIIAHUPOBATEH UCCIEN0-
1.11 BaHHE, COOMPATh YCTAHOBKY ¥ BHITONHSITH H3MEPEHUS, CIIEAYS PEATI0OKCHHOMY IIaHy, (GPUKCHPOBATH PE3YIbTATHI OITYUYCHHON 3aBUCHMOCTH B BUJIE
TalJuIl ¥ rpadMKOB, EJIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICTOBAHUSI
112 MPOBOANTE KOCBEHHBIE U3MEPEeHNs (PU3NIECKUX BETMUYHH: IDTAHUPOBATH H3MEPEHHS, COOMPATh SKCIICPUMEHTAIBHYIO YCTAHOBKY, CIEIYS MPEIIOKCH-
HOU MHCTPYKIIUH, Y BEIYUCIISTH 3HAUCHIE BEIIMINHBI
1.13 coOJIF0/1aTh MpaBWJIa TEXHUKU 0€30MaCHOCTH NpU paboTe ¢ 1a00paTOPHBIM 000pyIOBaHHEM
114 XapaKTePH30BaTh IPUHIIUIIBI JEHCTBISI U3YICHHBIX IPUOOPOB U TEXHIMUECKUX YCTPOMCTB C OMOPOI HA UX OMUCAHUS, UCIIONB3Ys 3HAHUS O CBOMCTBAX
' (hM3UIECKUX SBICHUN M HEOOXOIMMBIC (PH3HYECKHE 3aKOHOMEPHOCTH
115 pacro3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOHCTBA U U3MEPUTEIIbHBIC TPUOOPHI IO CXeMaM M CXeMaTHYHBIM PHCYHKaM, COCTABIATh CXEMbI JJICKTPH-
' YEeCKHX IIETICH C MOCIeI0BATEIbHBIM U TAPAIUICIEHBIM COSTMHEHNEM YJIEMEHTOB, Pa3iindasl YCIOBHBIC 0003HAYCHNS DIIECMEHTOB DIICKTPUISCKHUX IeTIeH
MPUBOUTE TPUMEPH! (HAXOAUTH MH(POPMAIUIO O IMIPUMEpax) MPAaKTUIESCKOrO HCIONB30BAHUS (DM3MUYCCKUX 3HAHWN B ITOBCCAHEBHOW JKH3HH IS
1.16 obecniedyeHusi 0e30MacHOCTH TpU OOpalleHHH C MPUOOpPaMHU W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 3J0POBbS U COOIIOJCHHUS HOPM

HKOJIOTHYECKOTO MOBEACHHS B OKPYKaIOILeH cpejie




Kox

MPOBEPSIEMOT0 IIpoBepsieMble mMpeIMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOH 00pa30BaTe/bHOI MPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUsA
pe3yJbTara
117 OCYIIECTBIIATH MOUCK MH(pOopMauu GU3NIECKOTO COIEPkKAHNUS B ceTH VIHTepHET, Ha OCHOBE MMEIOIINXCS 3HAHUH U ITyTEM CPaBHEHHS TOTIOTHUTEIb-
' HBIX UCTOYHUKOB BBIICIATH HHQOPMAIIUIO, KOTOPAs SIBISCTCS MPOTHBOPESUUBOM MITH MOXKET OBITh HEIOCTOBEPHOM
118 WCIIOJIb30BATh TP BHITIOJHEHUH YUEOHBIX 33JaHUH HAyYHO-TIOMYIISPHYIO IUTEPaTypy (PH3HMUECKOTo CoJIepKaHus, CIIPAaBOYHBIE MAaTEPHAITBI, PECYPCHI
' cetu MHTEpHET; BIafeTh npuéMaMy KOHCIICKTUPOBAHUS TEKCTA, TpeoOpa3zoBaHus HHGOPMAIMY 13 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO
C03/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHHUs, 000011as HHPOPMAIHIO M3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO COAepKa-
1.19 HUS, B TOM YHCJIE IyOJUYHO MPEJCTABIATh PE3YJIBTATHI MPOCKTHON WM HCCIIEOBATENBCKON JESTEILHOCTH, MPU 3TOM I'PaMOTHO HCIIOJIB30BaTh
W3yYCHHBIN MOHSITUIHBIN anmapat Kypca (U3HKH, COMPOBOXKAAThH BEICTYIUICHHE MPE3eHTAICH
MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX MPOILIECCOB PACIpEAeysTh 0O0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaB-
1.20 JICHHBIMH 3aJla4aMH, CIICIUTH 3 BBHITTOJTHEHHEM TUTIaHa JISHCTBHIA U KOPPEKTHPOBATh €T0, aJICKBATHO OIICHUBATHL COOCTBEHHBIN BKJIAI B ICATEIBHOCTD
TPYIIIBI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3periaTh KOHQIUKTHI
9 KJIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbl OCHOBHOI0 00111ero
MmpoBEepsaAEMOro 06p330BaHI/Iﬂ
pe3yJabTara
1.1 WCII0JIb30BaTh U3yYEHHBIC TOHSTHS
1.2 pa3nyaTh SBICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, ICMOHCTPUPYIOIIHNX TaHHOE (PU3UIECKOE SIBJICHUEC
13 pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PM3NYECKUX SBICHUH B OKPYXAIOIIeM MUpE, B TOM Yncie (Gu3nuecKue SBIeHUs B MPUPOJIE, TIPU 3TOM Tepe-
' BOJIUTH MPAKTUYECKYIO 3a7a4y B yueOHYI0, BEIICTISITh CYIIECTBEHHBIE CBOIMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUN
OIHCHIBATh H3YYCHHBIC CBONCTBA TeJ M (PU3NICCKHE SBIICHUS, HCITONB3YsI (PU3NUCCKHE BETUUNHBI, TPH ONTUCAHNUH MPABHIBHO TPAKTOBATH (PU3UICSCKUN
1.4 CMBICTT UCTIOJIb3YEMBIX BEIMYMH, 0003HAYCHHUS U €AMHUIBI (PU3NUECKUX BEIMYHMH, HAXOAUTh (DOPMYJIIBI, CBSI3BIBAIOIINE NaHHYIO (H3UYECKYIO BEJH-
YHHY C JPYTUMH BEJIMYNHAMH, CTPOUTH Ipad)UKH U3YUCHHBIX 3aBUCUMOCTEH (PH3MYCCKUX BETUINH
15 XapaKTepPH30BaTh CBOMCTBA TeJl, PU3UUCCKUE SIBIICHUSA M MPOIIECChI, UCTIONB3YS M3yYCHHBIC 3aKOHBI, TIPH 3TOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY
' 3aKOHA W 3aIMCHIBATh €r0 MATEMaTHYECKOE BhIPAKECHUE
OOBACHATHh (U3NYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYallUil MPAaKTHKO-OPUEHTHPOBAHHOT'O XapaKTepa: BBISIBIISATH
16 MPUYUHHO-CIICICTBEHHBIE CBA3H, CTPOUTH O0BSICHEHHE U3 2 — 3 JIOTHUECKUX IIAroB ¢ MOMOIIBI0 2 — 3 U3y4eHHBIX CBOMCTBA (PU3NYECKHX SBJICHUM,
(DM3HYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




Kon
NpoBePsSIEMOro

IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTAaThl 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaAMMbI OCHOBHOI'0O 00111€T0

T o0pa3oBaHus
pemats pacy€éTHBIE 3aa4un (OIMPAIOLINECs Ha CHCTEMY U3 2 — 3 ypaBHEHUIN ), HCTIONIB3YsI 3aKOHBI M (DOPMYIIBL, CBS3BIBAIONIIE (PU3NICCKUE BETHINHEL
1.7 Ha OCHOBE aHAJM3a YCIOBHS 3aJadll 3allUCHIBATH KPAaTKOE YCIIOBHE, BBLIBIIATH HENOCTAIONINE WM HM30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI
1 OpMYJIBI, HEOOXOIMMBIE JJIsl PEICHUS, IPOBOJUTE PAacUEThl M OIICHUBATh PEATMCTUYHOCTD IMOJTyYCHHOTO 3HAUCHUS (DH3HUCSCKOM BETMIMHBI
pacro3HaBaTh IPOOIEMBI, KOTOPHIC MOXKHO PEIHTH IPH MOMOIIN (PH3UIESCKAX METOJIOB, HCIIONB3Ys OMICAHUE MCCICIOBAHMS, BBHIIEIATH MPOBEPSICMOE
1.8 IPENNONOKEHNE, OLCHNUBATH IPABIIGHOCTH TIOPSIKA IMPOBEACHUS HCCICIOBAHMA, IENaTh BBIBOIBI, MHTEPIPETHPOBATH PE3YIbTAThl HAOIIOACHHUI
1 OTIBITOB
19 MPOBOMTE OMBITHI IO HAOTIONCHHUIO (PU3MICCKUX SBICHUN WM (PU3HMYCCKUX CBOMCTB TEJI: CAMOCTOSATEILHO COOUPATh YCTAHOBKY U3 U30OBITOUHOTO
' Habopa 000pyHOBaHMS, ONHMCHIBATH XO OIBITA M €T0 PE3YIILTATHL, ()OPMYIHPOBATH BEIBOIBI
110 MPOBOAMTEL MPH HEOOXOAUMOCTH CEPHIO MPSIMBIX HU3MEPEHHM, OMPENelNss CpeaHee 3HAUCHHE HM3MEpSIeMOW BETHUYUHBI ((POKYCHOE pPACCTOSIHUE
' coOuparoleil TMH3b1), 000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEpUTENBHOTO prbopa)
MPOBOANTE HCCIICIOBAHUE 3aBUCHMOCTEH (M3MYECKNX BEIMYMH C HCIONB30BAaHWEM MPAMBIX HW3MEPEHHU: IUIAaHUPOBATH HCCICIOBAHHE,
111 CaMOCTOSITEJIbHO CcOOMpaTh YCTaHOBKY, (DUKCHPOBATh pe3yJbTaThl IOJYYCHHOH 3aBHCHMOCTH (DM3MYECKUX BEJIWYUH B BUAC TaOIHII
U rpa)uKOB, JINaTh BBIBOJKI M0 PE3yJIbTaTaM HUCCIICTIOBAHUSI
MIPOBOANTE KOCBEHHBIC H3MEPEHNUS (PH3MIECKUX BEIMUNH: IUTAHUPOBATH H3MEPEHUS, COOUPAThH SKCIIEPUMECHTANBHYIO YCTAHOBKY U BBITIOTHATE H3Me-
1.12 peHns, cienysl NpenIoKeHHOH MHCTPYKUIWH, BEIYUCIATH 3HAUEHHE BEIWYMHBI M aHAIM3UPOBATH IONYYCHHBIC PE3YIBTATHI C YIETOM 3aTaHHOM
NOrPELIHOCTH U3MEPEHUM
1.13 cOOJIFO/IaTh MpaBWIIa TEXHUKU 0€30IaCHOCTH NIPU paboTe ¢ 1ab0paTOPHBIM 000pyIOBaHHEM
114 pa3IM4aTh OCHOBHBIC MIPHU3HAKH M3YIEHHBIX (PH3UMUECKUX MOJICIEH: MaTepHaIbHas TOUKA, a0COIIOTHO TBEPAOE TEI0, TOUCTHBI HCTOYHUK CBETA, Iy,
' TOHKasl JINH34, IUTaHeTapHasl MOJIeJIb ATOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sijipa
115 XapaKTepH30BaTh IPUHIIUIIBI JEHCTBISI U3yICHHBIX PUOOPOB U TEXHIMUECKUX YCTPOMCTB € OMOPOI HA UX OMUCAHUS, MCIIONB3Ys 3HAHUS O CBOMCTBAX
' (hM3UIECKUX SBICHUN M HEOOXOIMMBIC (PH3HYECKIE 3aKOHOMEPHOCTH
1 16 HCIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYCCKUX ycmOﬁCTB, HU3MEPUTCIIbHBIX HpI/I60pOB 1 TCXHOJIOTHYCCKUX MPOLICCCOB IpH
' peleHnH YIeOHO-TIPAKTHYECKHX 3324, ONTHICCKUE CXEMBI JUTSI HOCTPOCHISI H300pa)KEHHI B TNIOCKOM 3epKajie M coOMparomeii JnH3e
MPUBOJUTE TPUMEPHI (HAXOAUTh MH(POPMAIUIO O IIPUMEpax) MPAaKTUIESCKOrO HCIONB30BAaHUS (DH3MUCCKUX 3HAHWHA B ITOBCEAHEBHOW JKH3HH IS
1.17 obecrniedeHus: 6€30MaCHOCTH MPH OOpAIICHUH C MPUOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 3/I0POBbsI M COOJIOCHUS HOPM 3KOJIO-
T'MYECKOTo MOBEJICHUs B OKpYKarollel cpeze
118 OCYIIECTBIIATH MMOUCK MH(QOpMANU (HU3NIECKOTO COIEPkKAaHUS B ceTh VIHTepHET, CAMOCTOATENIFHO (POPMYITHPYST IOMCKOBBIH 3aIIpOC, HAXOAUTH ITyTH
' onpeieNIeHHs JOCTOBEPHOCTH MOJTy4YeHHON HH(DOPMAITN Ha OCHOBE MMEIONINXCS 3HAHWH 1 TOTTOJIHUTEIbHBIX HCTOYHUKOB
119 HCIIOJIF30BATh IPH BBHITIOHEHUU YUSOHBIX 33JaHUI HAYIHO-TIOMYIIIPHYIO JINTEPATypy PH3HIECKOTO COACPIKAHMS, CIIPaBOYHBIC MaTEPUAITBI, PECYPCHI

CCTHU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA, npeo6p33013aHI/I${ I/IH(l)OpMaI_II/II/I 13 OJHOMN 3HAKOBOM CHCTEMEI B APYTYIO
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NpoBePsSIEMOro

IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTAaThl 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrPaAMMbI OCHOBHOI'0O 00111€T0

o0pa3zoBaHus
pe3yJbTara
CO3daBaThb COOCTBEHHBIE IMHCHMEHHBIE U YCTHBIC COO6H_IGHI/I}I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HECKOJIBKHX HCTOYHUKOB (I)I/I3I/I‘-ICCKOF0 COOCpKaHus,
1.20 MyOJIMYHO TIPENCTABIIATh PE3YJIbTAThl NMPOSKTHOW WM WCCIENOBATEICKOW JEATEIbHOCTH, MPH 3TOM T'PAMOTHO WCIOJNB30BAaTh HW3YUEHHBIN
MMOHATUUHBIN armnapar u3y4aeMoro pasaeciia (1)I/I3I/IKI/I 1 COITPOBOXKIATH BBICTYIIJICHUC HpeSeHTaHI/IeI\;I C y‘-IéTOM 0COOEHHOCTEH Ay JUTOpHUH CBEPCTHHUKOB
IIpyU BBINTOJIHCHUN y‘-Ie6HI>IX MMPOCKTOB U I/ICCJ'[GI[OBaHI/II\/'I (1)I/ISI/I‘IGCKI/IX IIpOUECCOB pacupeaCIsATh 00s13aHHOCTH B rpynrie B COOTBETCTBHUU C IIOCTAB-
1.21 JICHHBIMH 3aJ1a4aMH, CIICIUTH 32 BBHITTOJHEHHEM TUIaHa IEHCTBHIA U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJl B ICATEIHHOCTD
TPYIIIBI, BRICTPAaUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3peiiaTh KOHQIUKTHI
MPOBEPAEMBIE JIEMEHTBI COJAEPKXAHUS
7 KJIACC

Kona pa3znena

Koa »aemenra

IIpoBepsieMble 3JIEMEHTHI COTEPKAHMS

®U3UKA U EE POJIb B [IO3HAHWM OKPYKAIOIIEI'O MUPA

®dusznka — HaykKa O nmpupoJc. SBnenus IPpUPOILI. Ddusndeckue SBIACHUS: MCXaHUYECKUEC, TCIJIOBLIC, DJICKTPUYCCKUEC, MAIrHUTHBIC,

1.1
CBETOBBIE, 3BYKOBBIC
12 dusndeckre BeMYUHbL. M3Mepenne pusmdeckux BeaununH. Ousndeckue npubopsl. [TorpentHocTs u3MepeHui. MexayHapoaHas
' CHCTEMa eANHHII
13 EcrecTBeHHOHAYYHBI METOA TO3HAHMS: HAOIIOACHIE, IOCTAHOBKA HAYIHOTO BOMPOCA, BBIABIDKCHHUE THITOTE3, SKCIICPHIMEHT TI0
' MPOBEPKE TUIOTE3, O0BICHEHNE HAOIIOAAEMOTO SBIICHHUS
1.4 Onucanve GU3NIECKUX SBICHUH ¢ TIOMOIIBIO MOJIenei
[IpakTuueckue pabOTHI:
N3mepenne paccTosHUN.
15 N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TEa.

OrmpeneneHue pa3MepoB MaJbIX TEIl.

W3mepenue Temneparypsl IpyU IOMOIIY XKUJKOCTHOTO TEPMOMETPA U JaTUUKa TEMIIEPaTyphbl




Kon pa3nena

Kona »iemenra

HpOBepﬂeMue 3JJEMEHTBI COACPKAHUA

ITEPBOHAYAJIbHBIE CBEJEHIA O CTPOEHHU BEHLIECTBA

2.1 CTpoeHue BEIIeCTBa: aTOMBI X MOJIEKYJIBI, HX pa3Mepbl. OIBITHI, JOKA3hIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA
2.2 JIBmkeHune gacTuil BemiecTBa. CBsA3b CKOPOCTH JBHXKSHHSI YaCTHI] ¢ TeMIriepaTypoii. BpoyHoBckoe nBmxkenue, nuddy3us
2.3 B3aumopeiicTBIe YaCTHIT BEIECTBA: MIPUTHKECHIE U OTTAIKUBAHIE
24 ATrperaTHbIE COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, XHUAKOCTEH M TBEPABIX (KPUCTAJUTMYECKHX) Tel. B3auMOCBS3H MEXIY
' CBOWCTBAaMH BEIIECTB B PA3HBIX arpETaTHBIX COCTOSHUSIX M X aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
2 2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHI BOJIbI
[IpakTrueckue paboTHI:
OreHka uaMeTpa aToMa METOI0M PSIIOB (C HCIOJIb30BaHUEM (oTorpaduii).
2.6
OmBITH 110 HAOJIOICHUIO TEITIOBOTO PACIIMPEHUS T'a30B.
OmBITHI 10 00HAPYKEHUIO NEHCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSDKECHUS
JIBWDKEHUE U B3AMMOJIEVCTBUE TEJI
3.1 Mexanndeckoe IBIKeHne. PaBHOMepHOE 1 HEpaBHOMEPHOE IBIKCHUE
3.2 Ckopocts. CpeqHsist CKOPOCTh IIPU HEPABHOMEPHOM JABMKEHUH. Pacdyér myTu 1 BpeMeHH JBIKCHHUS
33 SIBnenue wHepIUH. 3aKOH HHEPINH. B3anMoneiicTBHe Ted Kak MpUYNHA M3MEHEHHS CKOPOCTH IBIDKEHHS Tel. Macca Kak Mepa
' HUHEPTHOCTH Teja
3.4 [TnoTHOCTS BenecTBa. CBS3b INTOTHOCTH C KOIMYECTBOM MOJICKYIT B €IMHALIE 00BEMA BeIIecTBa
3.5 Cuna Kak XapakTepHCTHKa B3aUMOJICHCTBHS TET
3.6 Cuna ynpyrocTu u 3akoH ['yka. Vi3MepeHne CHiIbl ¢ TOMOIIBI0 AHHAMOMETpA
3 3.7 SABnenue TaroteHus u cuia TsbkecT. Cria TSHKEeCTH Ha JApYyrux mianetax. Bec tena. HepecomocTh
3.8 Cuna tpenusi. TpeHHe CKONBXEHUS U TPeHHe TOKos. TpeHue B IpUpoJIe U TEXHUKE
3.9 CrnoxeHne CWII, HallpaBJICHHBIX 10 OJHOM MpsiMoii. PaBHOACHCTBYIOMIAS CHJT
[IpakTudeckue paboOTHL:
310 OmnpejienieHe CKOPOCTH PABHOMEPHOTO JABIMKEHUS (IIapHKa B JKUIAKOCTH, MOJENW JJIEKTPUYECKOTO aBTOMOOWISI U Tak

nanee). OnpeneneHue cpegHell CKOPOCTH CKOJBKEHHS OpyCKa WM IapuKa 10 HAKIOHHOW TTOcKoCcTH. OnpeaeneHue IIOTHOCTH
TBEpIOTO Tena. OMBITHL, JEeMOHCTPUPYIOIIHE 3aBUCUMOCTD PacTshKeHUS (1ehopManii) MPY>KUHBI OT HPUIOKECHHOH CHITBL. OTIBITHL,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tella M XapaKTepa COMPUKACAIONINXCS TIOBEPXHOCTEH
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3.11

HpOBepﬂeMue 3JJEMEHTBI COACPKAHUA

dusnyeckue ABJICHUS B IIPUPOJIE: IPUMEPBI IBIKEHUS C Pa3IMUHbIMU CKOPOCTSAMH B JKUBOM U HEXHBOU MPHUPOAE, NEUCTBHE CUIIBI
TPEHUs B IPUPOLE U TEXHUKE

3.12

Texauueckue yCTpOfICTBaI AWUHAMOMETpP, NOAIIUITHUKN

JIABJIEHUE TBEP/IbIX TEJI, )XKWJIKOCTEN U 'A30B

4.1 Hasnenue tBEpHoro tena. Criocobbl yMEHbIIEHHS U YBETTMUEHUS TaBICHUS
4.2 JlaByieHnue rasa. 3aBUCMOCTb JABJICHUS Ta3a 0T 00bEMa, TEMITePaTyphI
4.3 [Tepenaua naBneHus TBEPABIMU TeNIaMU, KUIKOCTSIMHU U razaMu. 3akoH [lackans. [THeBMaTHyeckre MallIuHBI
44 3aBUCHMOCTD JaBJICHUS JKUIKOCTH OT DIyOWHBL. ['mapocratmdeckuid mapagokc. CooOmaromuecs cocyabl. [ uapaBiuyeckue
' MEXaHU3MBbI
45 AtMmocdepa 3emau U atMocdepHoe aaBlieHHe. [IpUUHMHBI CyIecTBOBaHHUS BO3MymHONW 000i04yku 3emud. OmbiT Toppuderuiy.
' 3aBUCUMOCTh aTMOC(HEPHOTO JIaBICHUS OT BHICOTHI HAJl YPOBHEM MOPSI
4.6 Nsmepenne atmocdepHoro napieHus. [IpuOopsl 1 n3MepeHns aTMOC(HEPHOTO JaBICHUS
4.7 JeiicTBrE )XUIKOCTH U ra3a Ha OTPYKEHHOE B HUX TeJo. BrITankuBaromas (apxuMeoBa) cuia. 3akoH Apxumena
4 4.8 [TnaBanwme Ten. BozmyxomnaBanue
[IpakTuyeckue padoTHI:
HccnenoBanue 3aBUCIMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B JKUIKOCTE YacTh Tena. OpeercHne BHITATKUBAIOMICH
4.9 CHUJIBI, IEUCTBYIOLIEH Ha TEJO, NOrPYKEHHOE B KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, AEHCTBYIOLEN Ha
TCJIO B XXUJAKOCTH, OT MacCChl TECJa. OHLITI)I, ACMOHCTPUPYIOUINE 3aBUCUMOCTD BI)IT&J'IKI/IBaI-OH_leI\/'I CHIJIBI, I{eﬁCTByIOIHCﬁ Ha TCJIO B
KHUIKOCTH, OT 00bEMa MOTPYKEHHOH B JKUIKOCTh YACTH Tella M OT IUIOTHOCTH KHAKOCTH. KOHCTpynpoBaHue apeoMeTpa WU
KOHCTPYHPOBAHHE JIOIKU ¥ ONIPEeNIcHre e€ TPy30I10IbEMHOCTH
4.10 dusndecKue sIBJICHUS B IPUPOAE: BIUSHIE aTMOC(HEPHOT0 TaBJICHHS Ha XHUBOM OpraHu3M, IJIaBaHHUE PBIO
411 TexHIUecKHe YCTPOHUCTBA: COOOIIAIOIINECS COCYIBI, YCTPOMCTBO BOMOIPOBOA, THAPABIMIECKUH MPecc, MAaHOMETp, OapoMeTp,
' BBICOTOMED, TOPIIHEBON HACOC, APEOMETP
PABOTA, MOIIHOCTD, SHEPT' U
51 MexaHnnveckas paborta
5.2 MexaHnueckas MOLTHOCTh
5 53 [IpocTbie MeXaHNU3MBI: phIvar, 0JI0K, HAKJIOHHAs INIOCKOCTh. [IpaBuiio paBHOBeCHs peIdara
5.4 [IpumeneHne paBUiia paBHOBECHS pbrdara K OJIOKY
5.5 «3o10Toe MpaBmiIo» MexaHUKH. KoaQQHUIMEHT MoIe3Horo NeHCTBHSI MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE
5.6 [ToTeHnuanpHast SHEPTUU Tela, IOHATOTO Hall 3eMIIEH




Kopa pa3nena Kon s1emenTa IIpoBepsieMble 31eMeHTHI COIePKAHUSA
5.7 Kunernueckas sHeprus
5.8 [Tonnas MexaHuueckas 3Heprusi. 3aKOH U3MEHEHUS U COXPaHEHUs MEXaHUYeCKOH SHeprun
[IpakTrueckue paboTHI:
59 .
Omnpenenenne padOTHl CHIIBI TPEHHUS NMPH PABHOMEPHOM JABIKEHHH Tella 10 TOPU30HTAIbHON MoBepxHOCTH. MccnenoBanue
ycnoBui paBHOBecus peraara. Mamepenne KI1J1 naknonHo# mmockoctu. M3yuenne 3akoHa COXpaHEHUS] MEXaHUYECKOH SHEPTHH
5.10 Du3nyueckue SBJICHUS B IPUPOIEC: PHIUATH B TeJle YeIOBeKa
511 TexHmueckue yCTPOHCTBA: phIvyar, MOABIKHBIN W HETIOIBIKHBIN OJOKH, HAKIIOHHAS INIOCKOCTD, IIPOCTHIE MEXAaHU3MEI B OBITY
8 KIIACC
Kon pasnpesa Kon anemenra IIpoBepsieMble 3JIeMEHTbI COCPKAHUS
TEITJIOBBIE ABJIEHI
6.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOW TEOpUU CTPOCHHUs BelecTBa. Macca M pa3mepbl MouieKyil. OTbITHI,
' MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHSI MOJIEKYIIPHOKUHETHUECKOM TEOPHH
6.2 Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSHUH BemiecTBa. Kpucrammiaeckue 1 aMopQHbIe TeTa
6.3 OOBsICHEHHE CBOWCTB T'a30B, )XUIKOCTEH M TBEPIBIX T HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHOKHHETHICCKOH TEOPUH
6.4 CMaurBaHWE Y KalMUIAPHBIC SIBIICHUS
6.5 TerutoBoe paciIMpeHne U CIKaTHE
6 6.6 Temmepatypa. CBs3b TeMIIEpPaTyphI CO CKOPOCTHIO TEIUIOBOTO ABMKCHUS YaCTHI]
6.7 Buytpennsist saeprus. CriocoOsI M3MEHEHHS BHYTPSHHEH SHEPTHU: TEILTONEepeaadya U COBEpIICHHE pabOThI
6.8 Bunel Terionepenaun: TEIIONPOBOAHOCTD, KOHBEKIM, U3IIy4CHNUE
6.9 KosmuecTBo TemnoTel. Y ienbHas TEII0EMKOCTh BELECTBA
6.10 Terioo0MeH 1 TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OaaHca
6.11 [InaBneHue u oTBEpIEBaHNE KPUCTATUYECKUX BEIIECTB. Y IeJIbHas TEIUIOTa IJIaBICHHS
6.12 [TapoobpasoBanue u koHaeHcaus. Mcnaperne. Kunenue. Y aenpHas Temiora napoodpa3oBaHusi. 3aBUCHMOCTh TEMITEPATYPHI
' KHIICHHUS OT aTMOC(EPHOTO TaBIICHHS
6.13 Brnaxxnocts Bo3myxa




Kon pa3znena

Kona »iemenra

6.14

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

3Hepr1/1$[ TOILUIMBA. Y IeNIbHas TeIioTa CropaHud

6.15

[Ipunuumne padots! TemioBsix asurareneid KI1J teroBoro apuratens. TerioBsie ABUraTeNd U 3alIUTa OKPY>KaIOUIe cpebl

6.16

3aKOH COXpaHEHUs U NPEBPALLEHHs SHEPTUU B TEIUIOBBIX IIPOLECCAX

6.17

IIpakTuueckue padoTHI:

OnbITHI 110 OOHAPY)KEHUIO ASHCTBUS CUJI MOJIEKYJIIPHOTO IPUTSHKEHUSI.

OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOMN COJIM WIIM caxapa.

OnbITHI 110 HAOJIOACHUIO TEIIOBOTO PACIIMPEHHS T'a30B, )KUIKOCTEH U TBEPABIX TEIl.

OmnpeneneHue qaBlieHUs Bo3Iyxa B Oa/JIOHE IIIPHIIA.

OnbITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBIIEHHUS BO3yXa OT ero 00bEMa U HarpeBaHus WK OXJIAXKICHUSI.
[IpoBepka runoTe3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA HKHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT TeMIepaTyphl.
Habronenne n3MeHeHNsT BHYTPEHHEH SHEPTUH Tesla B pe3yJibTaTe TeIuIonepeadd U paboThl BHEITHUX CHIL
Uccnenopanue siBeHUs TeIUIO00MEHA TP CMENIMBAHUM XOJIOJHON M rOpsiuei BOJIBI.

OnpejenieHre KOJMYECTBA TEIUIOTHI, MOJYYSHHOTO BOJOW MPH TEIFIOOOMEHE ¢ HArpeThIM METALTHYECKUAM IHIHHIPOM.
OrmpeneneHue yAeNbHON TETUTIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca UCTIApEHHUS.

OrmpeneneHre OTHOCUTENLHOM BIIAYXHOCTU BO3/TyXa.

Onpeznenenue yenbHON TEIUIOTHI IUIABICHUS JIbJA.

6.18

dusnueckue SIBJICHUS B MpUPOJC: MOBEPXHOCTHOC HATSHHXKCHUC U KAlTWJUIAPHBIC ABJICHUA B NPHUPOAC, KPUCTAJUIBI B MPHUPOIC,

H3JTy4CHUC COJ'IHLIa, 3aMEp3aHUC BOI[OéMOB, MOPCKHUE 6pPI3BI; 06p330BaHI/Ie POChHI, TYMaHa, NHEA, CHETa.




Kon pa3znena

Kona »iemenra

6.19

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Texauueckue YCTPOfICTBaI Kalmuigpbl, IPUMEPBI UCTIOJIB30BAHNS KPHUCTAJIIIOB, JKUIKOCTHBIN TCPMOMETP, JaTYUK TEMIICPATYPHhI,

TEPMOC, CHCTEMA OTOIUICHHS IOMOB, THTPOMETPHI, IICUXPOMETP, TTapoBasi TypOMHa, ABUTATEIF BHYTPEHHETO CTOPaHHSL.

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHUA

7.1 OnexTpuzanus Tei. [[Ba pona 3JMeKTPUIECKHUX 3aps 0B

25 BzaumonelicTue 3apsHkeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTD CHITBI B3aUMOJICHCTBUS 3apsDKCHHBIX TSI OT BETUYUHBI 3aPsIIOB U
' PaCCTOSHIS MEXIY TETIaMH)

23 OnekTpudeckoe rmosie. Hanpsk€HHOCTh AIIEKTpUUYECKOro Tojs. [IpHHIMI CYyNepro3uIuy JJIEKTPHYSCKUX Toied (Ha
' Ka4ueCTBEHHOM YPOBHE)

7.4 Hocutenu snmeKTpuIecKux 3apsaaoB. DJIeMEHTapHbIN dekTprueckuil 3apsaa. Ctpoenue atoma. [IpOBOTHUKY U TUIICKTPUKH

7.5 3aKoH COXpaHEHUs AIEKTPUIECKOTO 3apsaaa

7.6 ONeKTpUYECKUi TOK. Y CIOBHUS CYIIECTBOBAHMUS YIEKTPUIECKOro TOKA. VICTOYHHUKH MMOCTOSIHHOTO TOKA

7.7 JeficTBYS IIEKTPUUECKOTO TOKA (TEIUIOBOE, XMMUYECKOS, MATHUTHOE). DICKTPHUUCCKHUN TOK B KUIKOCTAX U razax

7.8 Onextpuyeckas 1enb. Cuiia Toka. DIEKTPHUECKOe HAPsHKEHUE

7.9 ConpoTuBieHHE TPOBOIHUKA. Y ASTFHOE COMPOTUBIICHUE BELIECTBA

7.10 3akon OMa JuTsl yJacTKa e

7.11 [TocnenoBaTensHOE U MapajUIeILHOE COSUMHEHHE TPOBOTHUKOB

7.12 Pa6ora 1 MorHOCTS 3IeKTprYecKkoro Toka. 3akoH J[xoyns — Jlenna

7.13 DneKTpUIecKre Ieny U TOTPEOUTEH AIEKTPUICCKOM SHepTrH B ObITY. KopoTkoe 3amMbIkaHue

7.14 ITocTossHHBIE MarHuThl. B3anMoaeicTBUE MOCTOAHHBIX MATHUTOB

7.15 MarauTtHoe 1101e. MarHuTHOE I10J1€ 3EMJIIA M €r0 3HaYEHUE IS )XKU3HU Ha 3emie

7.16 OmbIT Opcrena. MarHUTHOE MOJIE 3IEKTPUIECKOro Toka. [IpuMeHeHne AIeKTPOMarHuTOB B TEXHUKE

217 JlelicTBME MArHUTHOTO TIOJII HA MPOBOJHUK C TOKOM. OJEKTPOABUTATENIb IMOCTOSHHOrO TOKa. lcmonb3oBaHue
' AIIEKTPOJIBUTATENICH B TEXHUICCKUX YCTPOUCTBAX W HA TPAHCIIOPTE

7.18 Ombrter @apanest. SABnenue snexrpoMarauTHON nHAYKImA. [Ipasuno Jlenma

219 OnekrporeHeparop. CrocoOBl TONYyYCHUS DIEKTPHUYCCKON DHEPTHH. DICKTPOCTAHIIUM HAa BO30OHOBIIEMBIX HCTOYHHKAX

SHEPTUU

7.20

[IpakTudeckue pabOTHL:




Kon pa3znena

Kona »iemenra

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OmBITHI 110 HAOMIOCHHUIO SICKTPH3ANNH TEJI HHAYKIIUECH U IIPHU COMPUKOCHOBEHHH.

UccnenoBanre AeiicTBUS 3IEKTPUIECKOTO MOJISI HA TPOBOAHUKHU U TUSJICKTPHUKH.

COopka 1 nmpoBepka paboThI JEKTPUUECKON e MTOCTOSIHHOTO TOKA.

I/ISMepeHI/Ie " peryjimpoBaHuC CUJIbI TOKA.

I/ISMepeHI/Ie 1 pEryJIMpoOBaHUC HAIIPSIKCHUA.

HccnenoBanue 3aBUCUMOCTH CHUITBI TOKa, UAYHICTO Y€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSIKCHUSA Ha pE3UCTOPE.

OHLITI)I, AEMOHCTPUPYIOIMUE 3aBUCUMOCTD JICKTPUICCKOI'O COIIPOTUBJICHUA ITPOBOAHHUKA OT €I'0 JJIMHBI, IIIOIIAI: ITIOIICPEIHOIO

CCUCHHUA U MaTCpHUaa.

[IpoBepka mpaBmiia CIOKEHUSI HANPSHKEHUM MU MOCIIEN0BATEIbHOM COEIMHEHUN JBYX pe3ucTopoB. IIpoBepka mpaBuia as
CWJIbl TOKa TpPU MapajyIebHOM COEAWHEHHH pe3ucTopoB. OmpeneneHue padoThl JIEKTPUUYECKOTO TOKa, HMAYLIETOo dYepes
pesucrop. OmnpeneneHrue MOIIMHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha pesnucrope. McciemoBanne 3aBUCUMOCTH CHITBI
TOKa, WIYIIETO uYepe3 JaMIo4Ky, oT HampsbkeHuss Ha Heil. Ompenenenue KIIJ[ HarpeBartens. MccnenoBaHue MarHUTHOTO
B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB. MI3ydeHHWe MarHuTHOTO TMOJIsI ITOCTOSHHBIX MArHUTOB MpPH WX OOBEJIMHCHHUH
u pa3nenenuu. MccnenmoBanne AEWCTBHUS DIIEKTPUYECKOTO TOKA HA MATrHUTHYIO CTpeiKy. OmbITe, TEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUS KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKA M HANpaBJIEHUsl TOKA B KaTylke. M3yueHnue
JCHCTBHS MAarHUTHOTO TOJISI Ha MPOBOJHUK ¢ TOKOM. KOHCTpyHpoBaHHe W U3ydeHHe paboThI 3JeKTpoaBHraTess. M3mepenue
KIIJ] snextponBurarenbHoi ycTaHOBKU. OMBITHI 10 MCCIEOBAHUIO SIBJICHUS JICKTPOMArHUTHON MHAYKLIMHU: HCCIIEIOBaHHE

M3MCHEHMI 3HAUYCHUS U HarpaBJICHUA MTHAYKIITHUOHHOT'O TOKa

duznyecKue sIBJICHUS B OpUPOALC: DIICKTPUICCKUEC ABJICHUS B aTMOC(bepe, QJICKTPUYCCTBO KHUBBIX OPraHNu3MOB, MAarHuTHOC I10JI€

7.21

3emutn, aApeid MoIM0COB, POJIb MAarHUTHOTO TIOJIS JUIS JKM3HU Ha 3eMile, TIOJIIPHOE CUSTHUE

TexHuueckne yCTPOWCTBA: 3JNEKTPOCKON, aMIepMeTp, BOJIBTMETP, PpEOocTaT, CUETYMK DJICKTPHUECKOH SHEpPIHH,
7.22 JJIEKTPOOCBETUTEIBHBIC IMPHUOOPHI, HArpeBaTENbHBIC 3JIEKTPONPHOOPH  (MPUMEpHI), SJIEKTPHUECKHE MPEAOXPAHUTEINH,

OJICKTPOMArHuT, SJICKTPOABUTATCIIb ITOCTOSIHHOI'O TOKA, FTCHEPATOP MOCTOAHHOTO TOKA




9 KJIACC

Kon paznena Kon snementa [IpoBepsieMbIe 37IEMEHTHI COIEP KAHMS
MEXAHWYECKHUE SBJIEHUA
8.1 Mexanundeckoe aprmkenne. MarepuanpHas Touka. Cucrema orcuéra
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE IPAMONMHEWHOE TBIKECHIE
8.4 HepaBHomepHOe npsiMorniHeitHOe MBIbKeHre. CpenHss 1 MTHOBEHHAsI CKOPOCTh TeJla IPY HEPaBHOMEPHOM JIBIDKCHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE TIPSMOJIMHEIHHOE IBHKCHUE
8.6 CBobOonHoe nanenue. OneiTel ['anuiies
8.7 PaBHOMEpHOE IBHKEHHUE IO OKPYKHOCTH. [leproa 1 gactoTa odpanienns. JInHelHas U yriioBas CKOpOCTH. LIeHTpocTpeMuTebHOS
' YCKOpEHHE
8.8 ITepBsiit 3akoH HetoTOHA
8.9 Bropoii 3axon HrloToHa
8.10 Tperuii 3axon HeroToHa
8.11 [IpuHIHIT CYyTIepIIO3UIAN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHHs: CUJIa TPEHUS CKOJIBKEHUS, CUIIa TPEHUS TTOKOsI, PYTUe BUIIBI TPSHUS
8.14 Cuna TSHKECTH ¥ 3aKOH BCEMHPHOTO TATOTCHHS. Y CKOPEHHE CBOOOTHOTO TIaICHUS
8.15 Jpmwxkenue miuanet Bokpyr Coxnua. IlepBas kocmuyeckas ckopocTs. HeBeCOMOCTh U eperpy3ku
8.16 PaBHOBecHe MaTepUaTbHOM TOUKH. AOCOIIOTHO TBEPI0E TEIIO
8.17 PaBHOBecHe TBEPAOTO Tena ¢ 3aKPEIUIEHHOI 0ChIO BparieHus.. MOMeHT cuibl. LleHTp TaxecTH
8.18 Wmmynse Tena. MisMeHneHrne ummybcea. MIMITysibe CrTbI
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeaxTuBHOE NBIKEHUE
8.21 Mexanndeckast paboTa U MOIIHOCTb
8.22 Pabota cun tsoxectH, ynpyrocth, TpeHus. CBsI3b SHEPTUU U PaOOTHI
8.23 ITorenumanbHast SHEPTUA Te€a, MOAHITOTO HaJl TOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHnMaNbEHAS SHEPTHUS CKATOU TPYKIHEI
8.25 Kunertnueckas sneprus. TeopeMa 0 KHHETHYECKOH dSHEPTUU
8.26 3aK0H COXpaHECHHUSI MEXaHHUECKOH SHEPTUU




8.27

[MpakTrueckue paboTHI:

OnpeueneHI/Ie cpeaHeﬁ CKOPOCTH CKOJIbXKCHHA 6pyCI<a WJIN OBWXKCHUA IIapuKa II0 HaKJIOHHOM IIJIOCKOCTH. OHpCL[eJ'ICHI/Ie
YCKOpEHU: TCJIa IIPU PABHOYCKOPEHHOM ABUIKCHUU I10 HaKJIOHHOM TJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IIYTH OT BpEMCHHU IIPU PABHOYCKOPECHHOM JABUXXCHHUHU 0e3 HavaJIbHOMI CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIU MIPY PABHOYCKOPCHHOM JBIDKCHUH 0€3 HaYaJIbHOM CKOPOCTH ITYyTH OTHOCSITCS KaK PsI HEYETHBIX YHCETI,
TO COOTBETCTBYIOLIME IPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAIBHOTO AaBiieHus. OnpeaeneHue KodQQUIueHTa TpeHus
ckoapkeHus. OnpenencHne KECTKOCTH MPYKUHBL. Onpenenenne pabOThl CHIbI TPEHUS TP PAaBHOMEPHOM ABMKEHHH Teja IO
TOPHU30HTAIBHOM MMoBepXxHOCTH. OnpeneeHre paboThl CHIBI YIPYTOCTH IIPH MOIBEME IPy3a C HCIOIb30BAHMEM HEIOABHKHOTO U
ITOJIBHKHOTO OJIOKOB

8.28

dusnyuecKkue SBJICHUS B MPHUPOJIE: IPUIIUBBI U OTIIMBBI, JABMKeHHe TaHeT CONHEYHOH CUCTEMBI, PeaKTHBHOE JBIKCHHE JKHBBIX
OpraHu3MoB

8.29

TexHuueckue ycTpoicTBa: COUAOMETP, JaTYUKHU MOJI0XKEHHUs, PACCTOSHUS U YCKOPEHUs, PAKEThI

MEXAHWYECKHNE KOJIEBAHIM 11 BOJIHBI

9.1 KonebarensHoe nBmkeHre. OCHOBHBIC XapaKTEPUCTHKH KOJIEOAHMI: IEPHOJ, YacTOTa, aMILTUTY 1A

9.2 MaremaTrndeckuil ¥ IpyKMHHBIN MasTHUKU. [IpeBpaliieHne sHepruu npu Kojae0aTeIbHOM ABHKCHUH

9.3 3aryxaroniue koneoanus. BeiHy X 1eHHBIE KoneOanus. Pesonanc

9.4 Mexannyeckrue BoiHBL. CBOIicTBa MexaHMYECKHUX BOJIH. [IpofonbHBIE M mMoOmepeuyHble BOJHBL JIJTMHA BOJHBI M CKOPOCTH €&

' pacipocTpaHeHHs. MexaHHueCcKHUe BOJIHbI B TBEPIOM Telle, CEHCMUUECKHUE BOIHBI

9.5 3Byk. ['pOMKOCTH 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 WHbpasByk 1 ynbTpa3ByK
[IpakTryeckue paboTHI:
Omnpenenenne 9acTOTH U IIepHOa KOIeOaHUH MaTeMaTHIeCKOTO MasTHUKA.

9.7 OmnpeneneHue 9acTOTH U IEPHOa KoJIeOaHNH NPYKHHHOTO MasiTHUKA
HccnenoBanne 3aBUCHMOCTH TIeproJia KoJeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH. MccienoBanne 3aBUCHMOCTH
nepuoja KonebaHUU NPYXKUHHOIO MAasTHUKA OT Macchl rpysa. [IpoBepka He3aBUCUMOCTH Iepuoja KonebGaHHMU TIpysa,
MOJIBEILICHHOTO K HUTH, OT MaCCHI TPpy3a U )KECTKOCTH IPYKUHBL. VI3MepeHne yCKopeHus! CBOOOJHOTO MaCHHS

9.8 Ddu3nyecKye sIBICHNS B IPUPOJE: BOCIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBL, IIyHAMU, 5XO




9.9

TexHMUYecKne yCTpOICTBA: IX0IOT, UCIIOIB30BAHHIE YIBTPA3BYKa B OBITY M TEXHHKE

SJIEKTPOMATHUTHOE ITIOJIE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNIEKTPOMArHUTHOE TOJIe. DIEKTPOMATrHUTHBIE BOTHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH
10.2 [ITkana 3IeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBEIE CBOICTBA CBETa
10 I[IpakTuyeckue padoThI:
104
W3yyeHne cBOMCTB 3IEKTPOMArHUTHBIX BOJIH € IIOMOIIBI0 MOOWIIEHOTO Tenedona
10.5 Ousnyeckue SBICHAS B IPUPOC: OHOIOTHYECKOE NEHCTBIE BUIUMOTO, YIABTPA(QHOIECTOBOTO H PEHTTCHOBCKOTO H3ITYYCHUI
10.6 TexHuueckne ycTpoiicTBa: HCIOIB30BAHIE JIEKTPOMArHUTHBIX BOJIH [UISI COTOBOU CBSI3H
CBETOBLGIE SIBJIEHUA
11.1 JlydeBas Momens cBeta. MICTOUHHKY cBeTa
11.2 IIpssmMonuHEeHOE pacipocTpaHEHUE CBETA
11.3 Otpaxenne cBeTa. [Ltockoe 3epkayio. 3aKOH OTpaKEHHS CBEeTa
114 Ipenomiienne cBera. 3akoH mpeoMIIeHus cBeTa. [loJHOe BHyTpEeHHEe OTpaKEHUE CBETa
11.5 Jlunza. Xox rydelt B IMH3E
11.6 OnTHueckas cucreMa GoToarapara, MUKpOCKOIIa U TeJISCKOTa
11.7 I'ma3 xak onTudeckas cucreMa. bau3opykocTs U 1albHO30PKOCTh
11.8 Pasnoxenue 6enoro ceeta B criektp. OnbiTel HetoTona. CrioxkeHne CrieKTpalbHBIX IIBETOB. Jucepcus ceera
IIpakTudeckue paboOTHI:
11 HccnenoBanne 3aBHCIMOCTH YTIIa OTPa)KCHUS CBETOBOTO JIy4a OT yIJia MafcHuUs.
W3yueHne XapakTepUCTUK H300paskeHHs PEIMETa B INIOCKOM 3epKajie.
HccnenoBanne 3aBUCIMOCTH YTIIa TIPEIIOMIICHUS] CBETOBOTO JIyda OT yIJIa MAJCHUS Ha TPAHUIIE «BO3AYX — CTEKIION.
11.9
IToyuenue n300pakeHUi C MOMOIIBIO COOMPAOTIIECH JTUH3BI.
Onpenenenue GOKYCHOTO PACCTOSIHUS M ONITHYECKON CHIIBI COOMPATOIIEH JTMH3BIL.
OMBITHI IO PA3JIOKEHUIO OEIIOr0 CBETa B CHEKTP.
OIBITEI IO BOCIPHUATHUIO LIBETA TPEAMETOB IIPU UX Ha6J'[I-OJIeHI/II/I YCpe3 IBECTOBLIC q)HHI)TpI)I




11.10 Omsnyeckue sBIeHUS B mpupoze: 3atMeHus Comnna u JIyHBI, BeTa Ten, ONTHYECKHE SIBICHUS B aTMocdepe (uBeT Heoda,
' pedpakius, paxyra, MUpax)
1111 TexHUueckue yCcTpoicTBa: OUKH, IEPUCKOII, (POTOAMNAPAT, ONTUUECKUE CBETOBOBI
KBAHTOBBIE SBJIEHUA

12.1 Omneitel Pezepdopna u mranerapuas Mmonens aroma. Monens atoma bopa

12.2 Hcnyckanue u morionieHre cBeta atoMmoM. KBaHThl. JInHeHvyaTbie CrieKTphl

12.3 PannoaktuBHOCTE. Asb(a, OeTa- ¥ TaMMa-H3TydeHUS

124 Crtpoenue aToMHOTO sipa. HykioHHas Mojens aToMHOTO siapa. M30Tomsl

125 PannoaktuBHbIe peBpameHus. [lepron momypacnanga aTOMHBIX sIep

12.6 S nepHble peakuuy. 3aKOHBI COXPaHEHHs 3apSI0BOT0 U MacCOBOTO YHCEI

12.7 DHeprus CBs3U aTOMHBIX siiep. CBsA3b MAcChl M SHEPTHH

12.8 Peaxunu cunTe3a 1 geneHus saep. Mcrounuku sueprun ColHIA U 3BE3]

12.9 Snepuas sHepreTuka. JleficTBre paIioaKTHBHBIX M3IYICHUH Ha KUBBIC OPTaHI3MBI

12 IIpakTudeckue paboOTHI:

Habnronenne CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

12.10
HUccnenoBanue TPEKOB: u3MepeHue 9HEPrUu YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (pOTOTpadHsIM).
W3mepenue painoakTHBHOTO (oHa

1211 Omuyeckrue SBICHUS B TPUPONE: E€CTECTBEHHBIM PaIMOAKTUBHBIN (POH, KOCMHUYECKHE JYYH, PAJANOAKTUBHOEC H3IyUICHUE

' MIPpUPOJAHBIX MUHCPAJIOB, HeﬁCTBHC PaArOaKTUBHBIX H3Hy‘IeHHﬁ Ha OpraHmu3M 4Ye€JI0BCKa
12.12 TexHUYECKHEe YCTPOHCTBA: CIIEKTPOCKOII, HHINBUAYAIbHBIA JO3UMETP, Kamepa Buibcona

OCHOBHO# OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMSI

ITPOBEPSAEMBIE HA OI'D 1O ®PU3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS




Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJjbTaTaM 0230BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanns Ha ocHoBe PI'OC

[Tonumanue pomu QU3MKKM B HAyYHOH KapTHHE MHpPa; CPOPMHPOBAHHOCTH 0a30BBIX IPEICTaBICHUH O 3aKOHOMEPHOH CBS3M U ITO3HABAEMOCTH
SIBIICHUH MPUPOJIBL, O POIIH SKCIIEPUMEHTA B (PU3UKE, O CHCTEMO0Opa3ytomieii posn (GU3UKHU B Pa3BUTHH €CTCCTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH,
00 3BoJIONMK (U3UYECKUX 3HAHWN M MX POJIH B IEIOCTHOW €CTECTBEHHOHAYYHOH KapTHHE MHUpA, O BKIIA/IE POCCHUCKUX M 3apyOeKHBIX yUEHBIX-
(M3HMKOB B pa3BUTHE HAYKH, 00BSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, Pa3BUTHE TEXHUKU M TEXHOJIOTHIA

3HaHUSA 0 BUAAX MaTepuu (BEUIECTBO U IOJIE), O OBIDKCHUH KaK CIOCO0€ CYIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYISIPHOW TEOPUH CTPOCHIS
BEIIECTBA, O (PU3MUECKOH CYIITHOCTH SBICHUH MPHPOIHI (MEXaHUIECKHUX, TCIUIOBBIX, SIEKTPOMATHUTHBIX W KBAHTOBBIX ); YMEHHUE Pa3IHdaTh SBICHUSI
T10 OMMCAHMIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PM3UUECKOE SIBICHNE; YMEHHUE pacllO3HAaBATh MTPOSBICHNE
M3YYEHHBIX (PU3UYECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, BBIJIENIAS UX CYIIECTBEHHbIE CBOMCTBA (TIPHU3HAKH)

Bnangenne ocHoBaMM IMOHATHHHOTO amrmapara ¥ CUMBOJIMYECKOI'O SA3bIKa (I)I/IBI/IKI/I " HCIIOJIB30BAHNE HX UIA PCHICHUA y‘I66HLIX 3aga4; YMCHHUC
XapaKTCpHU30BaTh CBOICTBa TCII, (bnanecm/le SIBJICHUS W IIPOLICCCHI, UCIIOJIb3Y (I)y'H}laMeHTaJ'ILHLIe 1 SMIUPHUICCKHUEC 3aKOHbL

‘YMeHHe onuchiBaTh N3YUCHHBIC CBOMCTBA Tel U (l)I/I3I/I‘IeCKI/IC SIBJICHUS, UCIIOJIb3YS (I)I/I3I/I‘{eCKI/Ie BCIINYMHBI

Brnanenne ocHOBaMH METOIOB HAYYIHOTO TIO3HAHMS C YUETOM COOTIOICHUS MIPAaBIII OE30IIaCHOTO TPyAa: HaOMOAeHHE (PU3NIECKUX SBIICHHMH:

YMEHHE CAMOCTOSATENILHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U3 JAHHOTO Habopa 00OpyAOBaHUS MO HHCTPYKIUH, OMHUCHIBATh X0 OIbITa
1 3aIHCBIBATh €0 PEe3YIbTATHI, (POPMYITUPOBATEH BHIBOIH;

MPOBEJICHHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NUECKUX BEIIMYHMH: YMEHHE MJIAHUPOBATh U3MEPEHHUS, CAMOCTOATENILHO COOMPATh IKCIIEPUMEH-
TaJbHYI0 YCTAHOBKY 10 MHCTPYKLIMH, BEIUUCIIATH 3HAYEHHUE BEJIMUMHBI U aHAJIM3UPOBATh OJTYUYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM IOrPEILIHOCTH
PE3yIBTaTOB U3MEPEHUIL;

MPOBEACHUEC HECJIOXHBIX JKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ; CaMOCTOATCIBHO co61/1paT1> IKCIICPUMCHTAJIbHYKO YCTAHOBKY U TIPOBOJUTH HC-
CJICOOBAHHUEC IO MHCTPYKIHHU, ITPECACTABIIATH ITOJIYYCHHBIC 3aBUCUMOCTH q)HSI/I‘IeCKI/IX BCJIMYHH B BUC Ta6J'H/II_I n Fpa(i)I/IKOB, YYUTBIBATh NOI'PEUIHOCTH,
J€JIaTh BBIBOJIGI IO PE3YyJIbTaTaM UCCIICJOBAHUA

IToHnmaHue XapakTepHBIX CBOMCTB (U3NUECKUX MOAeNel (MaTepuaibHas TOUKa, abCOIIOTHO TBEPLOE TEJIO, MOJETH CTPOSHHS Ta3oB, KUIKOCTEH
1 TBEPABIX TeJ, INTAaHEeTapHas MOJIENb ATOMa, HYKJIOHHAs MOJIETb AaTOMHOTO Spa) M yMEHHE IPUMEHSTh MX sl O0BbsICHEHUS (PH3UIECKHX IPOIIECCOB

YMeHune 00bACHITh (I)I/I3I/I‘I€CKI/IC MpoUcCChl U CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_II/II\/’I MPAaKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa, B 4aCT-
HOCTHU, BBIABJIATH MPUYUHHO-CJICACTBCHHBIC CBA3U U CTPOUTDH O0OBSICHEHHE C Ol'[OpOﬁ Ha U3Yy4YCHHBIC CBOMCTBa (I)I/IBI/IIICCKI/IX HBJ’IGHHﬁ, (bH3quCKHe

3aKOHBI, 3aKOHOMCPHOCTHU U MOJCJIN




Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJjbTaTaM 0230BOro YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

YMeHue penratsh pacuéTHbIC 3a1a4K (Ha 0a3e 2 — 3 ypaBHEHHUH ), HCITOJIB3YsI 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONITNE PU3NUCCKUEC BEJTMUUHBI, B YaCTHOCTH,
3alKCBhIBATh KPATKOE YCIOBHE 33]a4H, BBISBISATH HEAOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE [UIsl €€ PEIICHNUS, HCIIONIb30-
BaTh CIIPABOYHBIC JAHHBIC, IPOBOIUTH PACUETHI U OLICHUBATH PEATUCTUIHOCTD TOTYIEHHOTO 3HAUCHHS (PH3HYCCKON BETMUUHBI; YMEHHE OTPEICIIATH
pa3MepHOCTh (PU3UUCCKOI BETMUYHMHBI, IIOJyYCHHOW TIPU PEIICHUH 33a91

YMeHne XapakTepru30BaTh IPHHIUIIEI IeHCTBUS TEXHHYECKAX YCTPOICTB, B TOM YKCIIE OBITOBBIX MPUOOPOB, W IPOMBIIUICHHBIX TEXHOIOTHYECKUX
MIPOIIECCOB TI0 MX OMHMCAHMIO, HCIIOJIB3YS 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBICHUH M HEOOXOIUMEBIC (PHU3MUECKIE 3aKOHOMEPHOCTH

10

YMeHHe UCTONIb30BaTh 3HAHUS O (PU3WYECKUX SBJICHHUSX B NMOBCEIHEBHOM XKU3HU IUI O0OecreucHHs 0€30MacHOCTH IPH O0paIieHHH ¢ OBITOBBIMU
nprOoOpaMi M TEXHUUECKUMH YCTPOMCTBAMHE, COXPAaHEHHUS 30POBBS M COONIOACHUS HOPM JKOJOTHYECKOTO TOBEICHUS B OKPYXAIOILIEH cperne;
MMOHNMAaHNE HEOOXOJMMOCTH IPAUMEHECHHUS TOCTIDKCHNH (PH3UKH M TEXHOIOTHH IS pallMOHAIBHOTO IPHUPOIOIIONH30BAHMS

11

OmnbIT MoKcKa, Ipeodpa3oBaHus U NpeAcTaBieHus HHPopMaluu (HU3HMUECKOTO COAEPIKaHUS C UCIIONB30BaHHEM MH(DOPMaIMOHHO-KOMMYHUKATHB-
HBIX TEXHOJOTWH; yMEHHE OLEHHBATH NOCTOBEPHOCTh MOJMYIECHHOH WH(OPMAINHM HA OCHOBE HMEIOMIMXCS 3HAHWH W JIOTIOJHHUTEIBHBIX
HCTOYHUKOB; YMEHHE WCIONB30BATh IIPH BEHINONHEHWH YYEOHBIX 3aJaHWi HAyIHO-TIONMYJSPHYIO JIATEpaTypy (HU3HYECKOTO COAEpKaHWs,
CIpaBOYHBIE MaTepHAaJIbl, pecypchl ceTH MHTepHeT; BiaeHre 0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus HHPOPMALIMU U3 OJJHON 3HAKOBOW CUCTEMBI B
JIPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE MH()OPMAIIMH U3 HECKOJIBKUX UCTOYHUKOB

Kon

HEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D 11O ®U3UKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1 MEXAHWYECKUE SABJIEHUA

1.1 MexaHU4ecKoe JBUKEHHUE. MaTepI/Ia.]'ILHaSI touka. CucteMa orcuéTa. OTHOCHTEIHHOCTD JABHXKCHMA

1.2 | PaBHOMepHOE M HepaBHOMEpHOE JBIKeHHe. CpeHsst CKopocTh. DopMyIna JJis BEIYUCIICHUS CpEHEN CKOpocTH: v = S/t

13

PaBHOMepHOC prIMOHHHeﬁHOG JABHIXKCHHC. 3aBHCHMOCTh KOOpAWHATHI TEJIa OT BPEMEHU B ClIyda€ PaBHOMEPHOIO HpSIMOHPIHefIHOFO JABHXKCHMA:




Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

Fpa(i)I/IKI/I 3aBUCUMOCTU OT BPEMCHU JI1 HPOCKI WU CKOPOCTH, IPOCKINHN IIEPEMCIICHUS, ITYTH, KOOPDAWUHATHI IIPU paBHOMEPHOM HpﬂMOHHHeﬁHOM JABHMXKCHHUU

3aBUCUMOCTb KOOPAMHATHI TeJIa OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOIO IPSAMOJIMHENHOIO IBUKEHHUS:

(DOpMYJ'ILI JUIA TIPOCKI U IEPEMEIICHUSA, IIPOCKIUU CKOPOCTU U MPOCKIUU YCKOPCHUS ITPU PaBHOYCKOPECHHOM prlMOJ’II/IHeI\/'IHOM JBHXKCHHU!

14
I'paduku 3aBUCHMOCTH OT BpPEMEHH ISl MPOCKIMH YCKOPEHHs, MPOSKIMH CKOPOCTH, MPOCKIMH MEPEMEIICHHs, KOOPIMHATH MPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JTBIDKCHHUU
15 CBobomHoe magenue. GopmyIiel, ONMCHIBAIONIIE CBOOOIHOE TTAICHUE TEJIA 110 BEPTUKAIH (IBIKCHUE TEJIa BHU3 WIIM BBEPX OTHOCHTEIHEHO TOBEPXHOCTH 3EMIIH).
' I'paduiky 3aBUCHMOCTH OT BpEMEHH JJIsl TPOCKINN YCKOPEHHS], POEKIINN CKOPOCTH U KOOPAMHATHI ITPH CBOOOTHOM ITaJICHUH TEJIA TI0 BEPTUKAIN
CKOpOCTh paBHOMEPHOTO JIBUKEHUSA Tella M0 OKPYKHOCTH. HarmpaBieHne CKOpoCTH.
dopmyrna st BEIYUCICHHUSI CKOPOCTH Yepe3 PaanyC OKPYKHOCTH F IEPHOA OOpaIICHIS:
1.6
LentpoctpemuTenpHOe yckopeHne. HanmpasiieHre IeHTPOCTPEMHUTENEHOTO YCKOpeHus. DopMya Ui BEIYHACICHHUS YCKOPCHHUS:
Dopmyra, CBSA3bIBAKOINAS IEPHOJ] H YACTOTY OOpaIIeHHUs:
1.7 Macca. IlnotHOCTB BemiectBa. @opMyia 11 BEIYUCIEHUS TIOTHOCTH:
1.8 | Cuna — BexTopHas ¢usndeckas penmanaa. CIOKEHHE CUI
1.9 | ssnenue nneprmu. Ilepsbiii 3akoH HproToHa
Bropoii 3akon HeroToHa:
1.10
CoHanpaBIeHHOCTh BEKTOpa YCKOPEHHUsI TeJIa U BEKTOpa CHIIBI, ISHCTBYIOIIEH Ha TEJIO
1.11 | Bzaumoneiictue Ten. Tperuii 3akoH HeroToHa!
1.12 | Tpenue noxost ¥ TpeHHUE CKONbXeHUs. DopMyIia Uil BBIYUCICHHS MOYJISl CUIIBl TPEHUS CKOJIBXKECHUST:
1.13 | Jedopmarwms tena. Ynpyrue u Heynpyrue aedopMariin. 3aKoH ynpyroi nedopmarmn (3akoH ['yka):
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
Cuna TspKecTd. Y CKOpeHHE CBOOOIHOTO TaICHHS.
1.14

dopmyra A BRIYUCICHUS CHIIBI TSHKECTH BOMU3H MoBepxHOCTH 3emun: F = mg.

HBI/I)KCHI/IC IJIAaHCT BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKAsA CKOPOCTb. HesecomMocTth u NCPECTPY3KHU




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Wmmynec Tena — BeKTOpHAS pr3ndeckas BeIMINHA.

1.15
Nwmnynbe cuctemsl Ten. UsMenenne ummnysbca. IMIysbe cuiibl
3aKOH COXpaHEHUs UMITyJIbca ISl 3aMKHYTOH CUCTEMBI Tell:
1.16
PeakTrBHOE JBM)KEHUE
Mexanndeckas padora. @opMyna Ui BEIYUCICHUS PaOOTHI CHIIBL:
117
MexaHn4eckast MOIIHOCTB:
Kunernueckas u norenuuanpHas 31eprus. @opmysa Uil BHIYUCICHUS KHHETHYECKON SHEPTUU:
1.18

TeopeMa 0 KUHETHYECKOM OHCPTHUU. (l)opMyJIa JJI BBIYUCJICHUSA HOTeHHHaJ’ILHOﬁ OHCPI'UU TCJid, NOAHATOIO HaJl Semnéii:

MexaHn4deckast SHEpPTUs:
1.19 | 3akoH coxpaHeHHs MEXaHUYECKOU sHeprun. dopMyna i 3aKOHA COXPAHEHHS MEXaHUYIECKOW SHEPTHH B OTCYTCTBHE CHI TpeHus: E = const.

[IpeBparieHre MexaHUYeCKOW YHEPTUY IPY HAJIMYHUU CHJIBI TPEHUSI.

[IpocThbie MexaHU3MBI. «30JI0TOE MPABHUIIOY» MEXAHUKH.
Poruar. Moment cusl: M - Fl.
1.20

VYcnoBue paBHOBeCHS pblyara:

[ToaswxabN 1 HenoaBKHBINA O10ku. KITJ] mpocTeix MexaHU3MOB,

[aBnenue TBEpOTO TENA.

dopmyina A1 BEIYUCIIEHHS JaBIeHUs TBEPAOTo Tea:
1.21 | Hasnenue raza. ATMocdepHOe JTaBICHHE.
FI/IllpOCTaTI/I‘{eCKOG JNaBJICHUC BHYTPHU JKXKUIKOCTH.

<I>0pMyﬂa JIJIS1 BBIYMCJICHWS JAaBJICHUS BHYTPH XU IOKOCTU!

1.22 | 3akon [lackamns. ['mapaBianueckuii mpecc




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
3akon Apxumezna. Gopmyna Juist ONIpeIeTICHIS BBITAJKABAIOIICH CHITBI, IEUCTBYIOIIEH Ha TEJO, MOTPYXEHHOE B KUIAKOCTh WIIU Ta3:

1.23
YcnoBue muaBanus tena. [InaBanue CyIoB v BO3TyXOIUIaBaHHE

1.24 | Mexannueckue KoneOaHHus. AMIUTUTYIA, IEPHUOJT M 4acToTa KoseOanwid. dopMyiia, CBsI3pIBaIONIas YaCTOTY M MTEPHOJ KOJICOAHMIA:

1.25 | Maremarnyeckuii ¥ Ipy>KUHHBINA MasiTHUKH. [IpeBpanienne SHepTuy NpH KoJieOaTeIbHOM JBH)KCHUHU

1.26 | 3aryxaronue xonebanus. BeiHyxneHHbIe kKonebanus. Pesonanc

1.27 | Mexanudeckue BoaHbL. [IponoapHbIe U ITONIepevyHbIe BOJTHEL. JJIMHA BOJHBI M CKOPOCTh PACHPOCTPAHECHHUS BOIHBL:

1.28 | 3Byk. I'poMKocTh 1 BBICOTA 3BYKa. OTpakeHHe 3BYKOBO BOJHBI HA rpaHuIle IBYX cpell. UH(ppa3ByK 1 yinbTpa3ByK
Ipaxmuueckue pabomoi
W3mepenne cpenHeil TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL, )KECTKOCTH MPYKHHBI, KO3()QHUIIUCHTA TPEHUS CKOJIBKCHUS, PAOOTHI CHJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH JABMIKCHUS OpycKa M0 HAKIIOHHOW TIOCKOCTH; YCKOPEHHUs OpycKa MpH ABWKCHUY IO HAKIIOHHOW TIOCKOCTHU; YaCTOTHI U TIEPHO/Ia
KOJICOAaHUI MaTeMaTHYECKOTO MasTHHKA; YacTOTHI W MepHoAa KoleOaHUil MPYKHHHOTO MasTHHKA; MOMEHTa CHIIBI, JEHCTBYIOIIETO Ha phIYar; paObOThI CHIIBI

129 YIPYTOCTH TIPH MOIBEME TPy3a ¢ TIOMOIIBIO HETTOABIDKHOTO 0JI0Ka; pabOTHI CHIIBI YIIPYTOCTH IIPH MOIBEME TPy3a ¢ IIOMOIIBIO TIOABUKHOTO OJIOKA.
HccnenoBanue 3aBHCHMOCTH apXUMEIOBOW CHITBI OT 00BEMa MOTPY:KEHHOI YacTH Tella U OT IUIOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHIIBI OT
MAacCHI Tella; CHIbI TPEHUS CKOJBKEHUS OT CHIIBI HOPMAIFHOTO JABJIEHUS U OT poja MOBEPXHOCTH; CHIIBI YIPYTOCTH, BOSHHUKAIOMICH B IMPYKUHE, OT CTEIICHU
nedopMaryu Npy>KUHBI; YCKOPEHUSI OpycKa OT yIila HakJIOHA HaIpaBJIOUICH; eprosa (JacTOThl) KoMeOaHUH HUTSHOTO MAasTHUKA OT JUTMHBI HUTH; TIEPHOJA
KOHe6aHHﬁ MPY>KUHHOT'O MasiTHUKA OT MAaCChI I'py3a U KECTKOCTHU MPYXUHBI; UCCIICAOBAHUC HC3AaBUCUMOCTH NI€pUoaa KOHeGaHHﬁ HUTAHOT'O MasiTHUKaA OT MaCChI
rpy3a. [IpoBepka ycioBusi paBHOBECHS phIUara
Quszuueckue s61eHUsL 6 NPUPoOe. IPUMEPDI IBIHKEHHSI C Pa3IMIHBIMUA CKOPOCTSAMH B )KHUBOM U HEXKHMBOH MPUPOJIE, ICHCTBHIE CHIBI TPSHUS B IPUPOC U TEXHUKE,

130 NPUJIMBBI U OTJIMBBI, IBUXKCHUEC TUIAHET COHHCHHOﬁ CHUCTEMbI, pCAKTUBHOC JIBUKCHUEC JKUBBIX OPraHU3MOB, pblYaru B TEJIC 4YCJIOBCKA, BJIMAHUC aTMOC(bepHOFO
JaBJICHUS Ha )KUBOW OpPTaHM3M, ITIaBaHUE PHIO, BOCTIPHATHE 3BYKOB KHUBOTHBIMH, 3EMIICTPSICCHNE, CEHCMIUECKIE BOTHEI, I[yHAMH, X0
Texnuueckue ycmpoticmea: CUHIOMETP, MATYMKH IOJIOXKCHHUS, PACCTOSHHUS W YCKOPEHHs, JWHAMOMETD, MOMAIIMITHUKK, PAKETBI, pbIYar, ITOIBMKHBIN

1.31 | m HemOABWXXHBIN OJOKH, HAKIOHHAS TUIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOIINECS COCY/bl, YCTPOHCTBO BOJOIMPOBOJIA, THIPABINYECKUN Tpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMED, MOPITHEBOH HACOC, APEOMETP, HXOJIOT, HCIOJIBE30BAHUE YIBTPA3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE SIBJIEHUA
21 OCHOBHBIC TOJIOXKCHUS MOJICKYJSIPHO-KHHETHUECKOW TEOPUU CTPOCHHS BeIIeCTBAa. Momenu TBEPAOTO, KHUIKOIO W Ta3000pa3HOr0 COCTOSIHHUN BEIIECTBA.
' Kpucrammgeckue u amophHbIe Tea
2.2 | JIBwxkenue yactull BemecTBa. CBsI3b CKOPOCTH JIBUKCHHS YaCTHI] ¢ TemrepaTtypoil. bBpoyHoBckoe nBrmxenue, nupdysus




Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

2.3 | CMaunBaHUe ¥ KaIMJUIAPHBIC SIBIICHUS
2.4 | TemmoBoe pacIIUpeHNE U CKATHE
2.5 | TemmoBoe paBHOBecue
2.6 | BHyrpennss sHeprus. PaboTa u Terutonepenavya Kak crocoObl HK3MEHEHUS! BHYTPEHHEH dSHEPrUH
2.7 | Bupgsl Teronepenayun: TemIONPOBOTHOCTh, KOHBEKIINS, H3TyUCHHE
2.8 HarpeBanne n oxnaxnenue ten. KonmuecTBo TemoTsl. Y nenbHasi TEIIIOEMKOCTb:
2.9 | 3axoH coxpaHEHHs SHEPrHH B TEIUIOBBIX ITpoLeccax. YpaBHEHHE TEIJIOBOTo OanaHca:
210 Ucnaperne u koHAeHcanus. V3MeHEHHWE BHYTPEHHEH OHEPrUM B TMPOILECCe HUCMAPEHUs W KOHACHcanuu. KuneHue S>KUIKOCTH. YJAenbHas TeIuoTa
' napoo6pasosanus: L = Q/m
2.11 | BraxHOCTBh BO3ITyXa
2.12 | I1naBnenue u kpuctammzanus. M3menenne BHyTpeHHEH SHEPT U MIPH TUIABJICHUH U KPUCTAIUIH3AIUH. Y NelbHAast TEIUIOTA TUIABICHIIS:
2.13 | BHyTpeHHsIsI SHEPrHUs CropaHus TOIUTMBA. Y IeNIbHAs TEIUIOTa Cropanus TommBsa: g = Q/m
2.14 | Hpunnunst padbotsl Terioskix apurateneii. KI1J1 rennoBoro npuraress
Ipaxmuueckue pabomoi
515 W3mepeHne yaenbHOM TEIOEMKOCTH METAJUTMUECKOT0 IIMINHPA; KOJIMYECTBA TEIUIOTHI, HOIy4YE€HHOTO BOJOI KOMHATHOM TeMepaTypsl (PUKCHPOBAHHON MacChl,
' B KOTOPYIO OITYIIIEH HArpeTHIH IFIMHIP; KOJUYECTBA TEIUIOTH, OTAAHHOTO HATPETHIM HIIMHAPOM, IOCIE OMYCKAaHHS €ro B BOAY KOMHATHOW TeMIIepaTypEhl;
OTHOCHUTEIBHON BIYKHOCTH BO3IyXa; YAEIbHOU TEIUIOTH IIABICHUS Jbaa. VicciemoBanue H3MEHEHUS TEMIIEPATyphl BOJBI MIPU PA3IHMYHBIX YCIOBUSX; SBICHISI
TEII00OMEHA IIPY CMEIINBAHUH XOJIOAHON M ropsdel BOBI; PoIiecca HCIAPEHNUS
516 Qusuueckue asienus 6 npupode: TOBEPXHOCTHOEC HATSDKEHHUE W KaMJULIPHBIC SBICHUS B MPUPOIE, KPUCTALIH B mpupoze, nainydeHne ColiHIa, 3aMep3aHue
' BOJIOEMOB, MOpCKUE OpU3bI; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera
917 Texnuueckue ycmpoticmea: KauuuIpbl, IPUMEPbI UCTIONB30BAHUS KPUCTAIUIOB, KUIKOCTHBIN TEPMOMETp, AaTUUK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILICHHS
JIOMOB, TUTPOMETPHI, ICUXPOMETP, TapoBast TypOUHA, IBUraTEIbh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBLIE SIBJIEHUA
3.1 | Dnextpuzanus Ten. [IBa Bua SIEKTPUIECKHUX 3apsIOB
3.2 | B3aumoneiicTBue 3apshkeHHBIX Tell. 3akoH Kymona
3.3 | 3aKoH coXpaHEeHHs AIISKTPHUYECKOTO 3apsiia
3.4 | Duexrpuueckoe mone. Hanpspk€HHOCTD 3MeKTprIecKoro nosist. [IpuHIMN Cymepno3HIny AIEKTPUIECKUX HONIeH (Ha Ka9eCTBCHHOM YPOBHE)
3.5 | Hocurenn snexrpudeckux 3apsaoB. JelicTBHE JIEKTPHUYESCKOTO OIS HA DIEKTPHIECKUE 3apsiubl. [IpOBOTHUKY U TUAICKTPHKH
ITocTosHHbI 21ekTpUdeckuil ToK. JlelicTBus anekTpudeckoro Toka. Cuia Toka. Hanpspkenue.
3.6

=g/t ,U=A/
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DNeKTpUYecKoe COPOTUBIIEHHE. Y IENbHOE IJIEKTPUUECKOE COIIPOTUBIIEHHE:

3.7
R = pl/S
3.8 [ 3akon Oma mis yugactka snexkrpudeckoit renm: | = U/R
[TocnenoBaTenpHOE COEANHEHNE TPOBOJHUKOB!
3.9 [ [apamnensHOE coeqUHEHNE IPOBOTHIKOB PAaBHOTO COIPOTHBIICHHUS:
CMenIaHHbIe COeIMHEHNS] TPOBOTHHKOB
3.10 | PaboTa n MmonHOCTH AnmekTpudeckoro Toka. A = Ult, P = Ul
3.11 | 3akon /xoyns — Jlenna:
3.12 | OnsiT Opcrena. MarHuTHOE 10JI€ NPSIMOTO IIPOBOAHUKA C TOKOM. JINHMM MarHUTHOM WHIYKIMU
3.13 | MarauTHOe 1oJie MOCTOSIHHOTO MarHuTa. B3anMoneiicTBie moCTOSTHHBIX MAaTHUTOB
3.14 | [lelicTBue MarHUTHOTO MOJIsl HA HPOBOJHUK C TOKOM
3.15 | Onpitel dapanes. SArneHue 3aeKTpoMarauTHON nHAYKIWH. [Ipamio Jlenna
Ipaxmuueckue pabomvi
Wzmepenne 3MeKTpHIECKOT0O COTPOTHBIICHUS PE3UCTOPA; MOITHOCTH IEKTPHICCKOTO TOKA; paOOTHI ANIEKTPUIECKOTO TOKA.
3.16 | HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, BO3ZHHMKAIOLIETO B NPOBOJHHMKE (PE3UCTOPHI, JAMIIOYKA), OT HANpPSDKCHHMS Ha KOHIAX IMPOBOIHMKA; 3aBUCHMOCTH
COIPOTHBJICHHS OT JUTMHBI TIPOBOAHMKA, IIOIIAIH €r0 HONEePEYHOr0 CEUSHHUS U YISIbHOTO COIPOTHBIICHHS.
IpoBepka mpaBmia JyUisi 3JIEKTPUYECKOTO0 HANPSDKEHUS MPU I10CIIEI0BATEIbHOM COEIUHEHHH IPOBOAHUKOB; TPAaBWIIA JUIS CHJIBI JIEKTPHYECKOTO TOKA IIPH
NapajuieJIbHOM COEIMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)
317 Qusuueckue s181eHUsl 8 Npupode: DIEKTPUIECKUE SBICHUS B aTMOc]epe, IIMEKTPUIECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeid MOIIOCOB, POIb
' MaTrHUTHOTO TIOJISI AJIS1 )KM3HU Ha 3eMIte, MOJIIPHOE CUSHHE
Texnuueckue ycmpouicmaa. SMEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PpEOCTAT, CUYETUIMK HICKTPHUCCKONH DSHEPTHH, 3JIEKTPOOCBETUTEIBHBIC MPUOOPHL,
3.18 | HarpeBartesbHBIE BIEKTPONPHOOPH! (IPUMEPHI), 3JIEKTPHUECKHE IIPEIOXPAHUTENH, BJIEKTPOMArHuT, 3JIEKTPOJBHIATENh ITOCTOSHHOTO TOKa, T€HepaTop
TIOCTOSIHHOTO TOKa
3.19 | OnexrpomarautHbie BoHBL. 11IKanga 3IeKTpOMAarHUTHBIX BOJIH
3.20 | JlyueBas monens cBeta. [IpsMoniHEiiHOE pacpocTpaHeHne CBeTa
3.21 | 3akon oTrpaxkeHus ceeta. Ilmockoe 3epkajo
3.22 | Ilpenomienne cBeTa. 3aKOH NPEIOMIICHHUS CBETa
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3.23 | Jlucnepcus cera
3.24 | Jlunza. Xon ayueit B nuH3e. PoKycHOE paccTosiHue JMH3bl. OnTrdeckas cuia qua3el: D = 1/F
3.25 | I'ma3 kak ontuueckast cucrema. ONTHYECKHE TPUOOPHI
Ipaxmuueckue pabomoi
W3MmepeHre onTUYecKo CHIbl COOMPAFOIIEH TNH3HI; (POKYCHOTO PACCTOSHHS COOMPAIOIISH JTHH3HI (IT0 CBOHCTBY paBEHCTBA Pa3MepoB MpeaMeTa U n300paxeHus,
3.26 | xorga mpeaMeT pacIoyiokeH B TBOMHOM (OKyce), IToKa3aTest MPEeIOMIICHHS CTEKIIA.
UccnenoBanue CBoicTBA M300paKEHUs, MOJYYCHHOTO C MOMOIIBIO COOMpAIOIIECH JIMH3BL, M3MEHEHUs (DOKYCHOTO pACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBHCHMOCTH YTJIa IPEJIOMJICHUS CBETOBOTO JIyda OT yIJIa MaJICHUs Ha TPAHUIIC «BO3AYX — CTEKIIO)
3.27 | @Qusuueckue senenus 6 npupooe: 3armenns ConHna v JIyHbl, IIBeTa Tell, ONTHYECKUE IBJICHHS B atMocdepe (1iBeT Heba, pedpakiiys, pagyra, MUPaxk)
3.28 | Texunuuecxue ycmpoticmea: o4k, nepuckor, (oToarnmapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBBIE SIBJIEHUA
4.1 | PagmoaktuBHOCTh. Anlb(ha-, 6eTa-, raMMa-u3nydenus. Peakuuu anbda-u Oeta-pacnaga
4.2 | Omwitel Pesepdopna no paccesauio anbga-gactuil. [lmanerapHas Moienb aToMa
4.3 | CocraB aromHOTO sipa. M30Tomsl
4.4 | Tlepuon nosypacmajia aTOMHBIX sJep
4.5 | SAnpepHsie peakmu. 3aKOHBI COXPAaHEHHUS 3apSAOBOT0 M MACCOBOTO UHICEI
46 Qusuueckue seleHUs 8 npupode: eCTECTBCHHBIN PaMOAKTUBHBIA (OH, KOCMUYECKUE JYYH, PAIMOAKTHBHOE U3JIyYCHUE MPUPOTHBIX MHUHEPAJIOB, ICHCTBHUEC
' PaJuOaKTUBHBIX 1/13nyqu1/H71 Ha OpraHnu3M 4Y€JIOBCKa
4.7 | Texnuuecxue ycmpoticmsa: CUEKTPOCKOII, HHIANBUAYAITBHBIN TO3UMETp, Kamepa BubcoHa, ssnepHas sHepreTuka
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