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NOACHUTEJIBHASA 3AIINCKA

IIporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTABIEHA HAa OCHOBE
MOJIOKEHUH M TpeOoBaHHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOH 00pa3oBaTeNbHON
nporpammel, npeactaBieHHbIX B ®I'OC OO0, c¢ ydyerom DenepanbHoli 00pa3oBaTeNbHOH MPOrpamMMbl
OCHOBHOTO 00ImIero oOpa3oBaHHWs, YTBEP)KICHHOW MpHKa3zoM MwuHuUCTepcTBa TpocBemenus Poccuiickoit
®enepannn Ne287 ot 31.05.2023.

Conep:kaHue mporpamMmbl 1Mo (u3MKe HampaBlieHO Ha (OpMHpOBaHUE ECTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYYaIOMIMXCS ¥ OPTaHU3aIMI0 U3y4eHus! (pU3uKK Ha JAeITeNbHOCTHONH OCHOBE. B mporpamme
mo (M3MKe YYHUTBHIBAIOTCS BO3MOXHOCTH ydeOHOro mpeamera B peanm3aunuu tpedoBanuit ®I'OC OO0 k
IITAaHUPYEMBIM JIMYHOCTHBIM W METAIIPCAMCTHBIM PE3YyJIbTaTaM 06y1{eH1/1;1, a TaKKC MCKIIPEIMCETHBIC CBA3U
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro o0pa3oBaHusl.

[IporpaMma 1o ¢u3MKe ycTaHABIMBAET paclpeieneHie yieOHOro MaTepraa 1o rojgam ooydenus (1o
KJIaccam), TpeyiaraeT MpUMEpHYIO MOCIeI0BaTeIbHOCTh U3YUEHHS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MPEAMETHOTO COJIepKaHUS U YUETe BO3PACTHBIX OCOOEHHOCTEH 00YyJatONINXCA.

[IporpamMma mo ¢usnke pa3paboraHa C IHENbIO OKa3aHWs METOAWYECKOW IOMOINM YYHUTEII0 B
CO3JIaHWU pabouell POrpaMMbI IO y4eOHOMY HPEAMETY.

®dusnKa SABISETCS CHCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX TIPEIMETOB, TOCKOJIBKY
(bm3nUecKre 3aKOHBI JIeKAT B OCHOBE ITPOIIECCOB M SIBIICHH, N3y9aeMbIX XUMHEH, OMOIIOTHEH, aCTPOHOMHEH
u ¢usndyeckoil reorpadueli, BHOCHT BKJIaJ B ECTECTBEHHO-HAYYHYIO KapTHHY MHUpA, MPEIOCTABIIAET
Haubosee sicHbie 00pa3lbl NPUMEHEHHs HAYYHOTO METO/la IMO3HaHWS, TO €CTh CI0C00a TONydYeHHS
JIOCTOBEPHBIX 3HAHUM O MUDE.

OnHa W3 TJaBHBIX 3aJiad (PU3NYECKOro 0O0pa3oBaHUs B CTPYKType OOIEro o0pa3oBaHUs COCTOHT B
(hopMUpPOBaHUH €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH M MHTEpeca K HayKe y 00ydJaronmxcs.

Wzyuenne pu3uxu Ha 6a30BOM ypOBHE NpeNIIONaraeT OBlaJeHue CIEAYIOIUMI KOMIIETEHTHOCTSIMU,
XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYIHYI0 TPAMOTHOCTB!

®  HAy4HO OOBSICHATH SBICHHUS;
®  OIICHUBATh U IIOHUMATh OCOOEHHOCTH HAY4YHOI'O MCCIIEJOBAHUS;
® UHTEpPIPETHPOBATh JaHHbIE U UCIIOIb30BAaTh HAyYHbIE J0KA3aTEIbCTBA IS IOJIyYEHUS BBIBOJIOB.

Ilemm m3ydenust GpU3NKKM Ha ypoOBHE OCHOBHOro oOImiero oopasoBanHus ompenenceHsl B Konueniym
TperiofaBanns yaeOHoro npeamera «Pusnka» B 00pazoBaTelbHBIX opranm3anusax Poccuiickort deneparumy,
peau3yIOUIMX OCHOBHbBIE 00IIe00pa3oBaTeNbHble IPOrpaMMbl, YTBEpKIAEHHOW pemeHueM Komnerun
MunucrepctBa npocsenienns Poccniickoit @eneparun (mpotokoi ot 3 mekadps 2019 r. Ne [IK-4BH).

Henn nzyyenus: Gusuku:

e npuoOpeTeHHe UHTEpeca U CTPEMIICHHS 00Y4aroLIMXCs K HAYYHOMY M3Y4EHHIO IPUPOIbI, Pa3BUTHE X

HHTEJJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MNPEICTABICHUNH O HAYYHOM METOlE IMO3HaHUSA M (OPMUPOBAHHUE HCCIIEHOBATEIBCKOTO

OTHOUICHUS K OKPY>KAIOIINM SIBICHUSIM;

e (opMupoBaHHE HAyYHOTO MHMPOBO33PEHHs KaK pe3yjbTaTa H3ydCHHUS] OCHOB CTPOEHMS MATEpUH U

(hyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE IPENCTABICHUHN O POiaH (PU3MKU AJIS Pa3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U

TEXHOJIOTHH;

® pa3BUTHE NPEICTABICHUH O BO3MOXHBIX cdepax Oyaymiedl mpodeccHoHaNnbHOW AesSTEeIbHOCTH,

CBSI3aHHOH ¢ (D)M3UKOH, TOArOTOBKA K JalbHEeWIeMy 00y4eHHIO B ’TOM HaIpaBJICHHUH.

HoctrxeHnue 3TuUX Ieied mporpaMmbl 1O (uU3KMKe Ha ypOBHE OCHOBHOI'O 0OmIero oOpa3oBaHUs
obecrieunBaercs peieHreM CIeAYIoIUX 3a1ay:

e npuoOpeTeHHE 3HAHUH O JAUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,

ANEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHH ONHCHIBATh M OOBACHATH (U3HYECKHE SBJICHHS C HCIOIb30BAaHHEM

MOJTY4YEHHBIX 3HAaHUIA;

® OCBOGHHME METOIOB pEIIeHHA MPOCTEHIINX pPacYETHBIX 3aJad C HCHONb30BaHHEM (H3HMUECKUX
MoJieTiel, TBOPYECKHUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3aa4;



® pa3BUTHE YMEHHH HaON0aTh MPUPOAHBIE SBJICHUS WU BBINOIHATH OMNBITHI, JIAOOpATOpPHBIE PabOTHl U

JKCTIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C MCTIOIB30BAaHHEM H3MEPUTENBHBIX TPUOOPOB;

e ocBocHHE MPHUEMOB PabOTHI ¢ WHPOpManueld (U3NUECKOro COACPNKAHMS, BKIOYas MHPOPMALUIO O

COBPEMEHHBIX JOCTI)KEHUSIX (U3UKH, aHAJIM3 U KPUTHUECKOE OLIeHMBaHKE HH(OPMAIINY;

® 3HAaKOMCTBO cO cdepaMu Tpo(ecCHOHATBHON JEATENFHOCTH, CBS3aHHBIMH C (U3UKOH, U

COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha TOCTIDKEHUAX (PU3MUYECKON HAYKU.

Ha u3yuenue ¢usuku (0a30BbIli YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI OTBOIAMTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Helelto), B 8 kiacce — 68 dacoB (2 yaca B HEJEN0), B 9 Kiiacce —
102 yaca (3 yaca B HeleINIO).

[Ipeanaraemerii B mporpamme 1o (GHU3UKE MEpeYeHb Ja0OPAaTOPHBIX pPA0OT U OIBITOB HOCUT
PEKOMEHIATEeNbHBIA XapaKTep, YYUTelb JleNlaeT BHIOOp MpoBeleHHs TabopaTOpHBIX pabOT M OMBITOB C
y4€TOM HWHIMBUAYAJIbHBIX OCOOCHHOCTSH OOYYarOIIUXCS, CIUCKAa JKCICPUMEHTAJIbHBIX  3aJIaHUM,
MpeAIaraeMpiX B paMKax OCHOBHOI'O TOCYIApPCTBEHHOT0 DK3aMeHa 0 (hU3HKeE.

COJAEPKXAHUME OBYYEHUS

7 KJIACC

Paznen 1. ®usnka u eé posb B MO3HAHUHU OKPY:KAIOIIEro MHPA.

®usnka — HayKa o npupoje. SBieHus npuponabl. PU3NYECKUE SBICHUS: MEXaHUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyueckne BeMUYIUHBL. M3Mepenne dm3muecknx BenmnuuH. Ousmdeckue mpuoOopsl. [lorpenHocTs
u3MepeHuid. MexiyHapoHasi cucteMa eJIMHUII.

Kak ¢wusuka m 1apyrue ecTecTBEHHBbIE HAayKH H3y4aloT Npupony. EcTecTBeHHO-HaydHBIH METOX
MO3HaHMs: HaOII0IeHNe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABIKEHUE TUIIOTE3, SKCIIEPUMEHT IO TIPOBEPKE
THITOTE3, O0BsICHEHUE HA0MoAaeMoro siBiieHns. Onricanve GU3NIECKHX SBICHHUH C ITOMOIIBIO MOJIENCH.
Hemoncmpayuu.

1. MexaHHnuecKue, TEIUIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusudeckue NpUOOPHI U TPOIEAYpa MPSMBIX U3MEPEHUN aHAJIOrOBBIM M IIU(PPOBBIM TPHOOPOM.
Jlabopamopuuvie pabomel u onvimel.

1. Ompenenenue MeHbI AENEHUS IIKATBI H3MEPUTETHFHOTO MPUOOpA.
H3Mepenue paccTosHUA.
N3mepernne 00bEMa KUIKOCTH B TBEPAOTO TENA.
Omnpenenenre pa3MepoOB MaJbIX Tell.
N3mepenne TemnepaTypsl IpU HOMOIIY KUJKOCTHOI'O TEPMOMETPA U AATYMKA TEMIIEPATYPBI.
IIpoBeneHue wucciaenoBaHUsl IO MPOBEPKE TIMIOTE3bI: NAJbHOCTh IMOJETA LIAPHUKA, IIYLIIEHHOIO
TOPHU30HTAIBHO, TEM OOIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.
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Pazpen 2. [leppoHavyaibHbIE CBeIEHUSI 0 CTPOEHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. OIBITHL, JOKa3bIBAIOIINE AUCKPETHOE
CTPOEHHE BEILECTBA.

JBrkenue yactul BeniecTBa. CBsI3b CKOPOCTH IBUXKEHHUSI YaCTULl ¢ TeMIlepaTypoil. bpoyHoBckoe
IBIDKeHHe, g dy3us. BzanMoneiicTBue yacTull BelecTBa: MPUTSHKEHHE U OTTAIKUBAaHHUE.

ATperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHE Ta30B, KHUIKOCTEH U TBEPIABIX (KPUCTAJUIMYECKUX) TEIL.
B3anMocBs3b MEXy CBOWCTBAMHM BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHUAX M UX aTOMHO-MOJIEKYJISIPHBIM
crpoerrieM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOJIBL.

JHemoncmpayuu.

1. Habnronenue 6pOyHOBCKOIO IBUKEHHUSI.

2. Habmonenue nuddysun.

3. HaGmonenue saBneHn#, OOBACHAIOMIMXCS NPUTSHKEHUEM MM OTTAJKMBAaHUEM YacTHUI] BELIECTBA.
Jlabopamopuwie pabomul u onvimol.

1. Ouenka quamerpa aToMa METOIOM PsIOB (C HCIIONb30BaHuEM (oTorpadmii).

2. OnbIThI IO HAOJIIOJIEHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B.

3. OmbIThl 10 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJIAPHOTO MIPUTKEHUSI.



Paznen 3. /IBukeHue u B3auMo/ieiicTBUE TeJl.

Mexannyeckoe nABW)KeHHE. PaBHOMepHOe © HepaBHOMepHoe JBuxkeHue. Ckopoctb. CpemHss
CKOpPOCTb ITPY HEPAaBHOMEPHOM JABM)KEHUU. Pacuér myTu u BpeMeHU JIBUXKEHHUS.

SBnenve uHepnuM. 3akoH HHepIuH. B3ammozelcTBhMe Ten Kak NpPUYMHA W3MEHEHHsS CKOpPOCTH
JBUKEHUS Ten. Macca Kak Mepa HHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBA3b MIOTHOCTH € KOJIWYECTBOM
MOJIEKYJ B eIuHHIIe 00BEMa BEIIECTBA.

Cuna kak XxapakTepuCcTHKa B3auMojeiicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. MI3smepeHue cuibl ¢
IMOMOLIBIO JUHAMOMETpPA. SIBimenue TATOTEHUS W cuia TsokecTH. CHila TSOKECTH Ha ApYrux IJiaHeTrax. Bec
Tena. HeBecomocts. CrnokeHue CHWII, HallpaBlIEHHBIX 1O OJHOM mpsiMoi. PaBHoneiictByromas cwi. Cuia
TpeHus. TpeHue CKONIbKEHNs U TPEHUE ITOKOs. TpeHne B IPUPOLE U TEXHUKE.

Hemoncmpayuu.
1. HaOmroneHue MeEXaHMYECKOr o ABUKEHMS Tea.
N3mepenne ckopocTy IpsIMOIIMHEIHOTO ABMKEHUS.
HaGutoieHvie siBjicHHUsI HHEPIIUH.
HabnroneHre n3MeHeHus CKOPOCTH MIPH B3aUMOACHCTBUH Tell.
CpaBHeHME Macc 110 B3aUMOJIEHCTBUIO TEIL.
6. CrnoxeHue CHII, HAPaBJIEHHBIX IO OJJHON MPSAMOM.
Jlabopamopnsie pabomul u onvimol.
1. Ompenenenre CKOPOCTH PAaBHOMEPHOrO NBIDKEHUS (ITapHWKa B YKUIKOCTH, MOJETH JJIEKTPHUIECKOTO
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ABTOMOOWJIS M TaK JaJiee).

2. OmpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa MM IIapHKa 110 HAKIOHHOHN TIOCKOCTH.

OnpezeneHue MIOTHOCTH TBEPAOIO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PacTsKeHUS (fAedopManun) NPy>KUHBI OT HPUIOKEHHOU
CHJIBL.

5. OnbIThl, JEMOHCTPHUPYIOIINE 3aBHCUMOCTb CHJIBI TPCHHS CKOJIBXKCHHS OT Beca Teja M Xapakrepa
COITPHKACAIOIINXCSI IOBEPXHOCTEH.

w

Pa3znaen 4. /laBieHne TBEPABIX TeJl, JKUAKOCTEH U Ta30B.

Hasnenne. CriocoObl yMEHBIIIEHAS M yBETUYEeHU NaBieHnd. JlaBneHne raza. 3aBUCUMOCTD JaBIICHH
raza or o0béMma, TemmepaTyphl. [lepeaua naBineHUs TBEPIBIMH TeJIaMH, XHJIKOCTIMH M Ta3aMH. 3aKOH
[Nackans. ITHeBMaTnyeckre MamIvHBI. 3aBUCHMOCTB JTABJIEHUS KUAKOCTH OT TIyOWMHBL [ mapocraTHdecKuit
napanokc. CooOmaroniuecst cocypl. | napaBIndecKue MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe naBieHre. [IpuduHBI CyIIecTBOBaHHUS BO3AYIIHOW OOOIOYKH
3emin. Ot Toppuuenmu. M3mepenne atMocepHOro MaBieHHS. 3aBHCHMOCTh aTMOC(HEPHOrO AaBICHHS
OT BBICOTHI HaJl ypoBHEM Mops. [IpnOops! st n3meperust atMochepHOro JaBIeHUS.

JeiicTBre XUAKOCTH M Ta3a Ha MOTpYyXKEHHOE B HUX Telo. BrITajmkuBaromias (apXWMemoBa) CHIIA.
3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

JHemoncmpayuu.
1. 3aBHUCHUMOCTH JaBIIeHHs ra3a OT TEMIIEPATYPHL.
[lepenada naBieHUS KUIKOCTHIO M Ta30M.
Coolmatomyecs CoCyabl.
I'mapaBnuueckuil mpecc.
[IposiBnenne aericTBUs aTMOC(HEPHOTO TaBIICHHSL.
3aBUCHMOCTPH BBITAIKHBAIOIIEH CHJIBI OT 00hEMa MOTPYKEHHOM YaCTH TEJa U TUIOTHOCTH YKHUJIKOCTH.
PaBeHCTBO BHITAIKMBAOIIEH CHUITBI BECY BHITECHEHHOM KUIKOCTH.

© NV EWN

VYcnoBue niaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHE TENl B 3aBUCUMOCTH OT COOTHOIIEHUS MIOTHOCTEN
Tea U XKHUIKOCTH.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjie OT 00bEMa NOrpy>kKEHHOM B JKUAKOCTH YACTH TeJa.

2. OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, AEHCTBYIOLIEH HA TENO, MOrPYKEHHOE B KUAKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAJKHBAIOLIEH CHIIBI, IEWCTBYIOIIEH Ha TENO B XKHUJAKOCTH, OT MaccChl
Tena.



4. OnpITBl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb BBITAJKUBAIOIIEH CHJIBI, JACHCTBYIOUIEW Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOrpy>KEHHOH B JKHIKOCTh YACTH Teja U OT MIOTHOCTH >KUIKOCTH.
5. KoncTpynpoBaHue apeoMeTpa Uil KOHCTPYHPOBAHME JIOJKU U OIpeieNieHne €€ rpy30MoabEMHOCTH.

Paznen 5. Pabota u MoHoOCTB. JDHeprus.

Mexannueckast pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblYar, OJNOK, HAaKJIOHHAas IUIOCKOCTh. IlpaBWiio paBHOBecHs pbluara.
[lpumenenue mpaBuia paBHOBecHsS pbluara kK Onoky. «3omoroe mpaBwio» Mexanukd. KIIJ[ mpocteix
MEXaHU3MOB. HpOCTbIC MEXaHU3MBbI B 6I)ITy N TEXHUKE.

Mexanunueckas SHEprus. Kunernyeckass u NOTCHIOUAJIbHAsA 3SHCPTHA. HpeBpameHMe OJHOIro BHUAA
MeXaHW4YeCKON PHEpTUU B APYroi. 3aKOH COXpaHEHHs SHEPTHUH B MEXAHHUKE.

Hemoncmpayuu.
1. IIpumepsl OpOCTBIX MEXAHU3MOB.
Jlabopamopnsie pabomsl u onvimol.
1. Omnpenenenne paboOThl CUJIBI TPEHHUS MPH PABHOMEPHOM JIBIDKEHHM TeJla 10 TOPU30HTAJIbHOU
TTOBEPXHOCTH.
2. MHccnenoBaHue yclioBUI PABHOBECHS pblyara.

w

M3mepenne KI1J[ HaKIOHHOM IITOCKOCTH.
4. MN3yuyeHue 3aKOHA COXPaHEHHUsI MEXAaHUYECKON IHEPTUU.

8 KJIACC

Paznen 6. TensioBble ABJIEHNS.

OCHOBHBIE TTOJIOKEHUST MOJIEKYIIPHO--KHHETUYECKOW TEOPUH CTPOEHHUS BelecTBa. Macca 1 pa3Mephl
aTOMOB " MOIJICKYIIL. OHI)ITI)I, IMMOATBEPKAAOINNE OCHOBHBLIC ITOJIOXKCHUA MOHGKyanHO-KI/IHeTI/ILIeCKOﬁ
TEOpHUH.

Mogenu TBEPAOTO, XKHUAKOTO U Ira3000pa3HOro cocTosHUE BemecTBa. Kpucrammyeckue u aMophHbIe
Tena. OOBSCHEHHE CBOMCTB Ta30B, JKHAKOCTEH W TBEPIABIX T HA OCHOBE IIOJIOKECHUU MOJIEKYIISIPHO-
-KuHeTn4Yeckoi Teopun. CMauynBaHKe U KalMIUISIPHBIC SIBJICHUA. TerioBoe pacimmpenne 1 CKaTHe.

Temmnepatypa. CBs3p TeMmIlepaTypsl CO CKOPOCTBIO TEIJIOBOTO MABIDKEHHS YacTHIl. BHyTpeHHss
sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH JHEpruM: TeIUloneperada W coBeplieHue padoThl. Bumbt
TEIUTONEepeAayu: TeIIIONPOBOAHOCTD, KOHBEKITHS, H3ITyICHHE.

KommuectBo Temmotel. Y enbHas TEMIOEMKOCTh BeIIecTBa. TemmooOMeH U TelIoBOe PaBHOBECHE.
VYpaBHeHue TeruioBoro OamaHca. IlmaBieHne W oOTBepieBaHWE KPHUCTAJUIMYECKHX BEIECTB. Y AETbHAS
TerioTra IuiaBieHus. IlapooOpa3zoBanme u KoHueHcarus. Mcmapenme. Kumenwe. YmenmbHas TeruioTta
mapooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPHI KUTIEHHUS OT aTMOC(HEPHOTO TaBIICHHS.

BnaxxHocth Bo3myXxa.

OHeprusi TOIINBA. Y AeNbHAs TEIIOTa CTOPAHMUSL.

[Ipunammner pabotel TermnoBeix neurarenerd KIIJ| TemmoBoro nsurartens. TemyoBble ABHTATENH U
3aIIUTa OKPYKAIOLIEH Cpebl.

3aKoH COXpaHEHUS U MPEBPAIEHNS YHEPTUH B TEIUTOBBIX MPOIIECCaXx.

JHemoncmpayuu.
1. HaGmronenue OpOYHOBCKOTO JIBHIKEHUSL.
Hab6monenne nuddysnmn.
HaGmoennie siBneHnii cMayrBaHWsI U KAWIDISIPHBIX SBICHUH.
HaGumroienvie TemmoBoro pacumpeHus Tei.
W3meneHne naBieHns ra3a mpu H3MEHEHHH 00bEMa U HarpEeBaHUU HITH OXJIAXKICHUH.
[IpaBuita u3MepeHus: TeMITepaTyphl.
Buner tenmonepenaun.
OxyaxkaeHune npy COBEpIIEHHH PabOTHI.
HarpeBanue npu coBepiieHr# pabOThl BHELTHUMHU CHIIAMHU.
10. CpaBHeHUE TEIIOEMKOCTEN PAa3JINYHBIX BEIIECTB.
11. HaGnroneHue KUIEeHUsI.
12. Habnronenue noCTOSIHCTBA TEMIIEPATyphl IPHU TJIABJICHHH.
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13. Monenu TenaoBLIX ABUTATEIEH.
Jlabopamopusie pabomul u onvimol.
OnBITHI 110 0OHAPYKEHUIO JISHCTBUS CHUJI MOJICKYJIIPHOTO TIPUTSKCHHMSL.
OnBITHI IO BRIPANIUBAHUIO KPUCTAJIJIOB TTOBAPESHHOM COJIM MUJIH caxapa.
OnBITHI 110 HAOJTIOICHHUIO TEIJIOBOTO PACIIUPEHUS T'a30B, KHUJIKOCTEH U TBEPABIX TeEIL.
Onpezenenrie qaBiICHUs BO3AyXa B OaJJIOHE IITPHIIA.
OnbITH, AEMOHCTPUPYIOIINE 3aBHCHMOCTH JABJICHUS BO3JyXa OT €ro o0béMa W HAarpeBaHHs WU
OXJTXKICHUS.
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6. IIpoBepka THNOTE3bl JMHEHHOW 3aBHUCHMOCTH JJIHMHBI CTOJIOMKA YKHIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTyphbl.

7. HalOmionenne w3MeHEHHWs BHYTpPEHHEW OSHEPrHMHM Tejla B pe3yjibTare Temjonepenadd U padoThl
BHEIIHUX CHUIL

8. HccnenoBaHue siBIEHUS TelI000MeHa Mpy CMEIINBAHUY XOJIOJHOM U ropsdeil BOJIBL.

9. OrmpeneneHne KOMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TpPH TEIUIOOOMEHE C HarpeThbM
METAJUINYECKUM LIHIIMHIPOM.

10. Ompenenenue yaeabHOW TEUIOEMKOCTH BEIIECTBA.

11. HUccnenoBanue mpoliecca UCapeHus.

12. Ompenenenre OTHOCUTENBHON BIaKHOCTH BO3yXa.

13. Ompenenenue yaenbHOW TEIUIOTH TUIaBJIEHUS JIBAA.

Pa3zaen 7. DjekTpuyeckue 1 MArHUTHbIE SIBJIEHUS.

Onextpusanus Teda. Jlpa poma dJEKTPHYEeCKHX 3apsiioB. B3amMomeicTBre 3apssKeHHBIX TEN. 3aKOH
Ky.HOHa (3aBI/ICI/IMOCTB CHJIBI BSaHMOHeﬁCTBHH 3apPsKCHHBIX TCJI OT BEJIMYUHEIL 3apAa0B U PACCTOAHUA MEXKIY
TeIamu).

OnexTtpuyeckoe mone. Hampspk€HHOCTh  dnekTpuyeckoro monsd. [lpuHnmn — cymepno3unun
AJIEKTPUUIECKHX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn »2yeKTpudecKux 3apspaoB. ODJEMEHTApHBIA dNeKTpudeckuid 3apsn. CTpoeHue artoma.
[IpoBoAHVKH U AMIIEKTPUKHU. 3aKOH COXPaHEHHS AIEKTPUIECKOTO 3apsa/a.

ONEeKTpUYEeCKHii TOK. YCJIOBHS CYIIECTBOBAHHS AJIEKTPHUUECKOTO0 TOKA. VICTOUHWMKH TMOCTOSHHOTO
ToKa. JIeHCTBUS SJIEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHYECKOE, MArHWTHOE). OJEKTPUYECKHH TOK B
KUAKOCTSIX U Ta3ax.

Onektpudeckas mernb. Cuila Toka. JNeKTpudeckoe HampspkeHue. COmpOoTHBIEHHE ITPOBOTHUKA.
VYaensHOE compoTuBIeHHE BemecTBa. 3akoH Oma it yaactka menu. [locnemoBarensHoe U mapajuienbHOE
COEIITHEHN € TIPOBOTHIKOB.

Pabora m wMmomHOCTE 3ieKkTpudeckoro Toka. 3akoH JIxoyms—JleHma. DmexTpruyeckwe LEMH U
MOTPEOUTENN AIEKTPUIECKON dHEpTHH B ObITy. KOopoTKoe 3aMbIkaHue.

ITocrossHHBIE MarHuTHL. B3aumoneilcTBUE MOCTOSHHBIX MAarHMTOB. MarHuTHoe mnone. MarHutHoe
noJsie 3eMJIM U €ro 3HaueHue i XKu3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoOe 1oJe 3JIeKTPUYECKOro TOKa.
[IpumeHeHue 5SIEKTPOMArHUTOB B TexXHWKe. JlelicTBHME MAarHWTHOTO IIONII HA TPOBOJAHUK C TOKOM.
OJNEeKTPOJIBUraTeNb MOCTOSHHOIO TOKA. Vcronb30BaHUE ANEKTPOABUTATENIEd B TEXHUUECKUX YCTPOMCTBaxX U
Ha TpaHCTIOpTE.

Onbitel @apaznes. SBneHue saekTpoMarHuTHOM uHAykuuu. IIpaBunmo JleHua. DmekTporeHepartop.
Crioco0bl TONMYYeHHUs JJIEKTPUYECKON DJHEPruu. OINEKTPOCTAHIIMA Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu.
1. Dnektpu3amus Tem.
JIBa pona 3IIeKTpUYecKrX 3apsA0B U B3aUMOJIEHCTBHE 3apsKEHHBIX Tell.
VY CTpoiCcTBO U IEUCTBHE IIEKTPOCKOMA.
DneKTpocTaTudecKasi HHTyKIIHSL.
3aKOH COXpPaHEHHUSI HJIEKTPUUECKUX 3apsII0B.
[IpoBOIHUKY U TUANEKTPUKH.
MopenupoBaHue CUIIOBBIX JUHUMN 3JEKTPUUECKOTO OIS,
HcTouHrKY OCTOSTHHOTO TOKA.
JeiicTBuUS 31eKTPUUECKOro TOKA.
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10. DneKkTpUYecKuil TOK B KHUAKOCTH.

11. T"a30BBbIii pa3psa.

12. V3MepeHue CUIIbI TOKA aMIIEPMETPOM.

13. M3mepeHne 3MeKTpUIECKOro HapsKeHNs BOJIBTMETPOM.

14. Peoctat n Mara3uH COIPOTHUBIIEHUH.

15. B3auMmopeiicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH pa3eIeHHs OII0COB MarHUTA.

17. MonenupoBaHie MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.

18. OmnmwiT Dpcrena.

19. MarnuTtHoe 1ojie ToKa. JIeKTPOMarHur.

20. [leiicTBME MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.

21. DnexkTpoaBUTaTENb MMOCTOSHHOTO TOKA.

22. NccnenoBaHue sIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIUH.

23. Ombrter @apajes.

24. 3aBUCHMOCTD HaNpaBiIeHNU HHAYKIIMOHHOTO TOKa OT YCIOBUI €ro BOZHUKHOBEHHS.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomst u onvimol.
OmnbITHI 10 HAOIIOAEHHIO JJIEKTPU3ALUH Tell MHIYKIUEH U IIPU COTPUKOCHOBEHHU.
HccnenoBanne nefCTBUS SIIEKTPUYECKOTO IO HA MPOBOJHUKH U AUIJIEKTPUKH.
Co6opka 1 mpoBepka pabOTHI MIEKTPUIECKON IEITH MTOCTOSHHOTO TOKA.
N3mepenne u perynupoBaHue CHIIbI TOKA.
N3mepenne u perymmpoBaHre HAPSIKEHMS.
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HccnenoBanne 3aBECUMOCTH CHIIBI TOKA, HIYIIEr0 Yepe3 Pe3nCTOp, OT CONMPOTUBIICHUS PE3UCTOpA H

HaIpsDKEHHS Ha PE3UCTOPE.

7. OmbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTh 3JEKTPUUYECKOTO CONPOTHUBICHUS IIPOBOJHHMKA OT €ro
JUIUHBL, IUIOIAAY IOIEPEYHOro CEUeH s U MaTepHaa.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH IPU 11OCIIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsl CUIIbI TOKA IIPU NAPAJUICIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue padoThl 3IEKTPUUECKOI0 TOKA, UIYIIEr0 Yepe3 PEe3UCTOp.

11. OnpeneneHye MOLUTHOCTH IEKTPUIECKOI'0 TOKA, BHIAEISIEMON Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0O Yepe3 JIaMIIOUKYy, OT HalpsDKEHUs Ha HEell.

13. Onpenenenne KII1/] Harpesartens.

14. VccnenoBaHne MarHUTHOTO B3aUMOJEHCTBHSI TIOCTOSHHBIX MATHUTOB.

15. V3y4yeHrne MarHUTHOTO IOJISl TIOCTOSTHHBIX MarHUTOB NIPH UX OObEANHEHNUHU U Pa3/ieliCHUH.

16. HccnenoBanue neHCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEINKY.

17. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCMMOCTh CUJIBI B3aUMOAEHCTBUS KATYIIKA C TOKOM M MarHuTa OT
CHJIBI TOKA M HAIPaBJICHUS TOKA B KaTYILKE.

18. U3yueHue neiicTBUS MAarHUTHOTO IIOJIS1 HA IPOBOAHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOJBUTATEIS.

20. Usmepenue KIIJ] 31eKTpoABUTraTENbHON YCTAHOBKHU.

21. OnpITEl O HCCIEAOBAHMIO SIBICHUS 3JIEKTPOMArHMTHOM WHAYKLHMM: HCCIEJOBAaHUE HW3MCEHEHHI

3HA4YEHUS U HANPaBJICHUS WHIYKIHOHHOIO TOKA.

9 KVIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanndyeckoe aBUKEeHHE. MarepuanbHass Touka. Cucrema orcuéra.  OTHOCHTENBHOCTB
MEXaHMUYECKOro JBIDKEHMsA. PaBHOMepHOe mpsiMonuHelHoe aBrmxeHue. HepaBHoMepHOE NpSIMOIMHEHHOE
nBukeHne. CpeaHsisi U MTHOBEHHAs! CKOPOCTbh TeNa NMPH HEPABHOMEPHOM JBH)KEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMonTuHelHOe ABrkeHne. CBobonHoe nagenue. OnbiThl [ anumes.

PaBHOMepHOE nBMKEHHE TO OKpykHOcTH. Ilepron m wacrora oOpamieHus. JluHeliHas W yrioBas
cKkopocTu. LIeHTpocTpeMUTENBEHOE YCKOPEHHE.

IlepBeiii 3axkoH Hrerotona. Bropoit 3akoH Herorona. Tpermit 3akon Herorona. IlpuHumn
CYINEpIO3ULIUN CHJL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cHila TPEHMsI CKOIBKEHUS, CHUJIa TPEHUS MOKOs, IpyTHe
BH/JIbI TPEHUS.

Cuiia TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOrO majieHus1. J{BukeHue IiaHneT
Bokpyr Comnia. [lepBas kocmuueckas ckopocts. HeBecoMocTs 1 meperpysku.

PaBHOBecue MatepuanbHOM TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOro Tela C
3aKPEIUIEHHOM OCBIO BpaleHuss. MOMEHT cuibl. LIeHTp TskecTH.

Nwmnynec Tena. M3menenue umnynsca. mmynbe cuiipl. 3aKOH COXpaHEHHs] UMIyJbca. PeakTuBHOE
JBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyrocTd, TpeHus. CBs3b DHEPTHUH U
pabotel. [loTeHnmanbHas SHEpPTUs Teia, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMid. lloTeHIManbHass dSHEPTHs
ckartoil mpyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETHYECKOW HHEPrMH. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUM.

Hemoncmpayuu.
1. HabnroneHrne MeXaHMUYECKOTO JBUKEHHS TeNla OTHOCUTEIBHO Pa3HBIX TNl OTCUETA.
2. CpaBHeHHE MyTeH W TPAEKTOPHH JBHKEHHS OJHOTO M TOTO € Tella OTHOCHUTEIBbHO PAa3HBIX Tel
OTcYéra.
N3mepenne ckopocTy U YCKOPEHUS IPSIMOINHEHHOT0 IBHKEHUSI.
HccnenoBanne npru3HaKoB PaBHOYCKOPEHHOT'O JBUKEHUS.
Habnronenue ABHKEHUS TeNa MO OKPYKHOCTH.
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HaGmonennie MexaHW4YecKWX SIBICHHUM, MPOUCXONANINX B cucTteMe orcuéra «Temexka» mpu eé
PABHOMEPHOM M YCKOPEHHOM JIBU)KEHUU OTHOCUTEIILHO KaOnuHeTa (QU3MKH.
7. 3aBHCHMOCTH YCKOPEHHS Tella OT MAacChl Tella U IHCTBYIOMIEH Ha HETO CHITHL.
8. Habmonenne paBeHCTBA CHIT TIPY B3aUMOJICHCTBHH TeIl.
9. N3MmeHeHue Beca Tea IPU YCKOPEHHOM JBUKECHUU.
10. Ileperaya uMnysabsca Ipyu B3aUMOIECHCTBUM TEN.
11. IIpeoOpa3oBaHus YHEPTUN IIPHA B3aUMOICHCTBUH TEI.
12. CoxpaHeHre UMITYJIbCA TIPH HEYIIPYTOM B3aUMOIECHCTBHH.
13. CoxpaHeHHne UMITyJIbCa TPU aOCOTIOTHO YIIPYTOM B3aMMOIEHCTBHH.
14. HaGmroneHne peakTHBHOTO JABUKCHHUS.
15. CoxpaHeHHEe MEXaHMUECKOW YHEPIUU IIPH CBOOOTHOM MACHHUU.
16. CoxpaHeHNe MEXaHMYECKON YHEPTUH TIPH JBMKEHUH TeNa MOJI AeHCTBHUEM MPYKUHBL.
Jlabopamopubvie pabomol u onvimel.
1. KoHcTpyupoBaHHE TpakTa s pa3roHa WU AAIBHEHIIEr0 PaBHOMEPHOIO [BMXKECHHS LIApPUKA WA
TEISKKU.

2. Ompenenenne cpemHel CKOPOCTH CKOJBKEHHs Opycka WM ABFDKEHHS MIapuKa IO HAKIOHHOW
IJIOCKOCTH.

3. Omnpexnenenrie yCKOPEHHs Tea IMPU PAaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOH TTOCKOCTH.

4. HccrnenoBaHne 3aBUCHMOCTH IYTH OT BPEMEHU INPH PAaBHOYCKOPEHHOM IBMKEHWU O3 HavdallbHOU
CKOPOCTHU.

5. IlpoBepka THIIOTE3BI: €CIM TpPH PaBHOYCKOPEHHOM J[BIDKCHHH O€3 HadalbHOW CKOPOCTH IIYTH
OTHOCSITCS KaK psii HEUETHBIX YKCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKUA BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJIBHOTO JABJICHHUSL.
Onpenenenre KodhUITUEHTA TPEHUS CKOTHKEHUSI.

Omnpenenenue xECTKOCTU IPYKUHBI.
Onpenenenrie padOTHl CHIBI TPEHUS NpPU PaBHOMEPHOM JBH)KEHWH Tela IO TOPU3OHTAIBHON
MIOBEPXHOCTH.
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10. Onpenenenne paboThl CUJIBI YOPYTOCTH NPH MOABEME Ipy3a C HMCIOIb30BAHHUEM HEIOABUXHOIO H
MOJBM>KHOIO OJIOKOB.
11. U3y4yeHure 3aKkOHA COXpPAHEHHsI SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJ1e0aHus M BOJTHBI.
KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJNeOaHWMU: MEPHOA, 4acTOTa, aMILIUTY/A.
MaTemaTrdecKkuii ¥ IPYKUHHBIN MasTHUKY. [IpeBparienue sHepruu npu KojaedaTelbHOM JIBUKCHUU.



3aryxaromue konebaHus. BeiHY)IeHHBIE KoneOaHus. Pesonanc. Mexanuueckue BonHEL. CBOWCTBA
MexaHudeckux BOJH. [IpoonsHbIe U MonepeyHbie BOTHBL. JIJIMHA BOMHBI U CKOPOCTh €€ PacHpOCTpaHEHUS.
MexaHudeckue BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOTHBL.

3Byk. ['pomkocts 3Byka u BbicoTa ToHA. OTpaxkeHue 3Byka. WHOpPa3Byk W yIbTpas3BYK.
Hemoncmpayuu.

1. HaGnronenue koneOaHUM TEN MO ACHCTBUEM CUJIBI TSHKECTH M CUJIBI YIIPYTOCTH.

HaGmonenue konebaHuii rpy3a Ha HUTH U HA TIPYKUHE.
HaOutoieHre BEIHYKICHHBIX KOJicOaHUH 1 pe3oHaHca.
PacnpocTpanenre mpoJoiapHBIX U MOMEPEYHBIX BOJTH (Ha MOJIENH).
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Habnronenre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AxycTh4eckuil pe3oHaHC.
Jlabopamopnsle pabomut u onvimol.

1. OnpeneneHue 4acTOTHl U MepUoa KoieOaHUH MaTeMaTHIECKOr 0 MasgTHUKA.
Omnpenenenre 4acTOThl U IeprUoja KoieOaHui MPYKMHHOTO MasTHUKA.
HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIeOAHUH MOJBENIEHHOTO K HUTH IPpy3a OT JUIWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOIa KOJeOaHUI IPY)KUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIeproia KojeOaHuii Tpy3a, MOJIBEICHHOI'O K HUTH, OT MacChl Tpy3a.
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OmnbITHI, AEMOHCTPHPYIOIINE 3aBHCUMOCTh TEpHOIa KoNeOaHWi MPYKHMHHOIO MasTHHKA OT MacChl
rpy3a H XKECTKOCTH IIPY>KHUHBI.
7. HW3mepeHue yckopeHUs: CBOOOIHOIO MaCHUsI.

Paznen 10. DiekTpoMarHuTHOE MOJie M 3J1eKTPOMArHUTHbIE BOJTHBI.
DNEeKTpPOMarHuTHOE Tojie. DIeKTPOMarHUTHbIE BOJTHBI. CBOMCTBA 3JIEKTPOMAarHWTHBIX BoiH. [llkama
3JIEKTPOMAarHUTHBIX BOJIH. VcTIonb30BaHue 371€KTPOMAarHUTHBIX BOJTH JJIsi COTOBOM CBSI3H.
DnexkTpoMarHuTHas mpupoaa ceera. CKOpoCTh CBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BonHoBBIE CBOICTBA CBETA.
Jlabopamopubvie pabomsl u onvimel.
1. H3zyuyeHue CBOKCTB DIIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHUIBHOTO TeNedoHa.

Paznen 11. CBeToBble sIBJICHUS.
JIyueBas mogmens cBera. Mcrounmkum cBera. [lpsmonmueiiHOe pacmpocTpaHeHHe cBeTa. 3aTMEHUS
Comnna u JIyner. Otpaxenne csera. [Imockoe 3epkano. 3aKoH OTpaskeHHs CBeTa.
[Ipenomnenne cBera. 3akoH TpenomiieHus cBera. [lomHoe BHyTpeHHee OTpakeHHe CBeTa.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONITHYECKUX CBETOBOIAX.
Jlmnza. Xon mydeit B nmmH3e. Ontudeckas cucreMa (poroammapara, MUKPOCKONAa M Teleckoma. ['ma3
KaK ONTHYECKas CHCTeMa. bIIM30pyKOCTh U AaTbHO30PKOCTb.
Paznoxenne Oemoro cera B crmektp. OmnbiTel HpforoHa. CrokeHHWE CIIEKTPalbHBIX I[BETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpsiMonuHelHOE pacipocTpaHEHUE CBETA.
OTpakeHue CBeTa.
[omyuenne n300paxeHUH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenne cBera.
OnTHUYecKuil CBETOBO/I.
Xon tydeii B coOMparoment JnH3e.
Xon nyduell B paccenBarollel JIUH3E.
[omyuenne n300paxeHNU ¢ TTOMOIIBIO JINH3.
. [punnun aeficTBus doroarnmapara, MUKPOCKOIIA U TEIECKOIIA.
10. Mogens riasa.
11. Pasnoxenue 6eroro cBera B criektp. \[TonydeHue 6e10ro cBeTa npu CIIOKESHUH CBETA PA3HBIX IBETOB.
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Jlabopamopuwie pabomul u onvimol.
1. HccnenoBaHre 3aBUCHMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT yTiia TaJIeHHsI.



2. H3yueHwne XapaKTepUCTUK U300paKEHUS MIPEIMETa B TUIOCKOM 3€pKaie.

UccnenoBanue 3aBUCHMOCTH YIJIa MPEIOMJICHHUS CBETOBOI'O Jiyda OT yrja MAaJeHHUs Ha TPaHUIE
«BO3IYX—CTEKIIOM.

[Momyuenue n300pakeHUN ¢ MOMOIIBIO COOUPAFOIICH THH3HL

Onpenenenrie GOKYCHOrO pacCTOSHUS U ONTUYCCKON CHUIIBI COOMPAIOIICH JTHH3BL

OnBITHI IO Pa3JI0KESHUIO OEJIOT0 CBETa B CIIEKTP.

OnBITHI 11O BOCIIPUATHIO I[BETA MPESIMETOB IIPHU UX HAOIOJCHUH Yepe3 I[BETOBBIC (DUIBTPHI.
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Pasnea 12. KBanroBble ABJICHHA.
Omnbitel  Pezepdopma w mnanerapHas mozpenb aTtoma. Monens artoma bopa. Hcemyckanue u
rorsoieHue ceera aroMoM. KBanTel. Jluneltuatsie criekTpehl.
PamnoaktuBHOCTE. Anbda-, Oerta- W ramma-u3nydeHus. CTpoeHHe aTOMHOro sapa. HykinoHHas
MOJIeNIb aTOMHOT O sizipa. M3oTonsl. PaguoakTuBHble mpeBpatenus. [lepuos momypacnaga aTOMHBIX SAEp.
Snepubie peakuu. 3aKOHBI COXPAHEHUS 3apsSA0BOTO M MAacCOBOTO YHCEN. DHEPTHsSl CBSI3U aTOMHBIX
simep. CBsI3b Macchl U dHEpTUU. Peakiiuu cuHTe3a u neneHus snaep. Ucrounukn sueprun ConHIa U 3BE3I.
SInepHas sHepreTuka. [[eficTBUS pavOaKTUBHBIX U3IYyYEHUI Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
1. CnexTpsl U3ITy4€HHS U MOTJIOMIEHHUS.
CriexTpbl pa3InYHbBIX Ta30B.
CrexTp Bogopoa.
HaGmonenne TpekoB B kamepe Buibcona.
Pabota cuérunka HOHH3UPYIOMINX W3TYICHHH.
6. Perucrpanus uznmydeHus MPUPOTHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopnbsie padbomel u onvimel.
1. HaOmronenue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUSHHS.
2. MHccnemoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI TI0 TOPMO3HOMY ITyTH (110 hoTorpadusam).
3. H3mepenue paiuoakTHBHOTO (oHa.
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IToBTOPHUTEILHO-00001IAIOIIUIT MOTYJIb.

[ToBTOpUTENPHO--0000MMIAOMNN MOIYJIb TIpemHAa3HA4YeH I CHCTEMATH3allid H  O00OOIICHHS
MPEAMETHOTO COJIEPIKAHUS U OIBITa JEeATENFHOCTH, MPHOOPETEHHOTO MPH U3yYSHUH BCero Kypca (pusukw, a
TaKkKe I IOATOTOBKM K OCHOBHOMY T'OCYIApCTBEHHOMY OJK3aMeHy To ¢(usmke mns oOydaromiuxcs,
BBIOPABIINX 3TOT y4eOHBII MpenaMeT.

[Ipy m3ydeHWM HAHHOTO MOAYIS PEATU3yIOTCS W CHCTEMATH3HPYIOTCA BUIBI JAEATENFHOCTH, Ha
OCHOBE KOTOpPBIX OOECTeYMBaeTCsl JIOCTHIKEHHE MPEIMETHBIX W METAalpeAMETHBIX IUIAHHUPYEMBIX
pe3ynpTaToB 00y4YeHHs, (OPMHPYETCSl €CTeCTBEHHOHAy4YHAasi TPAMOTHOCTH: OCBOEHHE HAayYHBIX METOOB
WCCIIEJIOBAHUS SIBIICHWH TPHUPONBI W TEXHHUKW, OBJIAJICHHE YMEHHUSIMH OOBSCHATH (PU3NUECKHUE SBIICHHUS,
MIPUMEHSIA MTOTyYeHHBIE 3HAHUS, PellaTh 3a1a4r, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEpUMEHTAIIFHBIE.

[IpuHIMIMATPHO NESTENFHOCTHBIM XapaKTep MaHHOTO paslelia peamu3yercs 3a CYET TOro, 4To
o0ydJarommecs BBITIONHSIOT 3aIaHUS, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IIONIYYEHHBIX 3HAHWW pACIO3HABaTh M HAYYHO OOBICHITH (U3NUYECKHE SBICHUAA B
OKpYaIoleil IpUpoe U NOBCEIHEBHOM KU3HU;

WCIIONB30BaTh HAYYHBIC METONBI MCCIEAOBAaHUSA (PM3NYECKUX SBIECHHUI, B TOM YHCIE IJIS MIPOBEPKU
TUTIOTE3 U MOIyYEeHUS TEOPETHIECKUX BHIBOJIOB;

OOBSICHATh HAayYHBIE OCHOBBI HamOoJiee Ba)KHBIX JIOCTIDKEHH COBPEMEHHBIX TEXHOIJIOTWH, HAIpHUMep,
MPaKTUYECKOT0 HWCIIONIb30BAHUS PA3IMYHBIX MCTOYHWKOB DHEPTHM HAa OCHOBE 3aKOHA NpPEBpallleHus U
COXpaHEHUs BCEX M3BECTHBIX BHJIOB SHEPTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

I/I3yquI/Ie (1)H3I/IKI/I Ha YpPOBHE OCHOBHOI'O 06]].[61"0 06p330BaHI/I$I HaIlpaBJICHO Ha JOCTUKCHUC
JIMYHOCTHBIX, MCTAIIPECAMETHBIX U ITPEAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.



B pesynbpraTe u3yueHus QU3MKU HA YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs y O0YYArOMIErocs: OyayT
cOpMHUPOBAHBI CIEAYIOMIME INYHOCTHBIE PE3YNbTaThl B YACTHU:
1) maTpHOTH4YeCKOr0 BOCTIMTAHNS:
— IpOSBIICHNE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOHN PU3NUYeCKOl HAYKH;
— IIEHHOCTHOE OTHOILIEHNE K JTOCTH)KEHUSIM POCCUHCKUX YUEHBIX -(PU3UKOB;
2) rpaIaHCKOr0 M AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:
— TOTOBHOCTb K AKTHBHOMY Y4YaCTHUIO B O6CY)KI[CHI/II/I O6H.[eCTBeHHO 3HAYUMbIX H DTHYCCKUX HpO6JI€M,
CBA3aHHBIX C ITPAKTUYCCKUM IPUMCHCHHUEM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I;
— OCO3HAHUE BAXKHOCTU MOPAJIbHO--OTUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTH y‘-IéHOFO;
3) 3cTeTHYeCKOro BOCIUTAHMS:
— BOCHPHSTHE ICTETHYECKUX KadecTB (hU3NYECKOW HayKu: €€ TapMOHHUYHOI'O IOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 MO3HAHUS:
— OCO3HAHME IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBHI Pa3BUTHS
TEXHOJIOTUI, BaKHEHMIIIEW COCTABISIOIIEN KYJIbTYpPBI;
— pa3BHTHE HAYYHOU JIFO003HATENHLHOCTH, HHTEpECa K UCCIIe0BATENBCKON NI TENbHOCTH;
5) popmupoBanus KyJbTYphI 310POBbSI H SMOIHOHATBLHOTO 0J1ArOMOIYUHsI:
— OCO3HaHHWE LEHHOCTH 0e30MacHoro obpasza >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, Ba>KHOCTU
npaBui 0E30MacHOrO TIOBEACHWSI Ha TPAHCIOPTE, Ha JOporax, C OJJIEKTPUYECKUM H  TEMJIOBBIM
000pyIOBaHUEM B JOMAITHUX YCIOBUSX;
— c(hOpMHPOBAHHOCTh HaBbIKa pedIieKCHH, MPU3HAHWE CBOErO MpaBa Ha OMMOKY M TaKOro K€ mpaBa y
JPYTOro YeIOBeKa;
6) Tpy10BOr0 BOCIIMTAHMS:
— aKTHBHOE y4YacCTHE B pEIIEHUH TMPAKTHYECKUX 3ajad (B paMKax CeMbH, 00pa30BaTENbHOW OpraHM3alliy,
ropojia, Kpasi) TEXHOJIOTHYECKON W COIMAILHON HANpaBJICHHOCTH, TPEOYIOIIUX B TOM YKcie U (U3NIECKUX
3HAHMUI;
— WHTEpEC K MPAaKTUIECKOMY U3yUEHUIO TIpodeccrid, CBI3aHHBIX C (PU3HUKOM;
7) 3K0JIOTH4€eCKOr0 BOCIIMTAHMS
— OpHEHTaIus Ha MpUMeHeHNe (M3UUYECKUX 3HAHWU IS pElIeHHs 3a7a4 B OOJIACTH OKPYXAIOIIel Cpelbl,
MIJITAHUPOBAHUSA MTOCTYITKOB M OLIEHKH MX BO3MOXHBIX TTOCIIEACTBUN I OKPYKAIOIIEH Cpelibl;
— OCO3HAHUE TII00ATHFHOT0 XapaKTepa HKOJIOTHIECKUX MPOOIIEM U IyTeH WX PelIeHus;
8) apanTauum K U3MEHSIIOLIMMCS YCJIOBUSIM COLUATBHOM M NPUPOIHOI cpelbl:
— TOTpeOHOCTP BO B3aMMOACWCTBMU TIPU BBHIIOJIHEHWH WCCIENOBAHWA W TIPOEKTOB (PU3UIECKOI
HaIPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JIPYTHX;
— TIOBBITIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTHIECKYIO IS TEIbHOCTD;
— moTpebHOCTh B (POPMHUPOBAHWHY HOBBIX 3HAHWA, B TOM YHCIe (POPMYITHPOBATH UAEH, TOHATHUS, THIIOTE3BI O
(bm3HUecKuX 00BhEKTaxX U SIBICHUSX;
— OCO3HAHUE JIEPUITNTOB COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH B 001acT (PHU3HKH;
— TUTAHWPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NIECKUX 3HAHUIA,
— CTpemJIeHHE aHAIM3UPOBATh U BEISBISITH B3AUMOCBSI3U MPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE C
WCIIONB30BaHNEM (DM3MUECKUX 3HAHUH;
— OIIEHKa CBOWX JEHCTBHHA C YYETOM BIHMSIHAS Ha OKPYXKAIOIIYI0 CpEeNy, BO3MOXHBIX TJI00aTBHBIX
HOCJIENCTBUIA.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynprare ocBOeHHs mporpammbl 10 ()M3MKE Ha YpPOBHE OCHOBHOrO oOImIero obpa3oBaHus Y
oOyuaromierocsi OynyT cOpMUpOBaHBI MeTanpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE 03HABATEIbHbIC
YHUBEpCaJIbHBIE  Y4eOHble JEeHUCTBHs, KOMMYHUKAaTHUBHBIC YHHBEpCAlbHBIE Y4eOHbIE  JEHCTBUS,
pEryJIsITUBHBIE YHUBEpPCAJIbHbIE YueOHbIE AeHCTBHUS.

Ilo3HaBaTe/IbHBIC YHHBePCcATbHbIE YUeOHbIe AeiicTBHSA



ba3oBble Toruyeckue aeicTeus:

®  BBIBJIITH M XapaKTepHU30BaTh CYIICCTBEHHbBIC IPU3HAKH OOBEKTOB (SIBJICHUN);

®  YCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIaCCH(PUKALNU, OCHOBAHUS I 0000IEHNST U CPAaBHEHUS;

®  BBISBJISITH 32aKOHOMEPHOCTH M IPOTUBOPEYHSI B paccMaTprBaeMbIX (pakTax, TaHHBIX M HAOTIONCHHUSX,
OTHOCSIIIMXCS K (PU3UUECKUM SIBJICHUSIM;

®  BBIBJISITH IPUYMHHO--CJICICTBEHHBIC CBS3H MPH U3yYCHUN PU3MUECKUX SBICHUN M MPOLIECCOB, JIENaTh
BBIBOABLI C HMCIIOJB30BAHHUEM ACAYKTUBHBIX W HWHAYKTHBHBIX YMO?,aKJ'IIO‘-ICHI/II\/'I, BbIABUTI'aTh THUIIOTE3BI O
B3aMMOCBA3AX (I)I/ISI/I‘ICCKI/IX BCIIMYUH,

®  CaMOCTOSITENILHO BBIOMPATh CIIOCO0 peleHus yaeOHoi Gr3ndeckoi 3a1aun (CpaBHEHNE HECKOIBKUX
BapHaHTOB pPEIlIeHHS, BEIOOP Hanbosee MOAXOSIIEr0 ¢ YIETOM CaMOCTOATEILHO BBIICIEHHBIX KPUTEPHUEB).

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

®  HCIOJB30BATh BOMPOCH KaK UCCIENOBATENLCKUI HHCTPYMEHT MTO3HAHHS

®  MPOBOJUTH MO CAMOCTOSITEIEHO COCTABICHHOMY TIIAHY OTBIT, HECTOXKHBIM (PU3HUECKHIA SKCTIEPUMEHT,
HeOOoMbIIoe UccieioBaHue (PU3UYECKOTO SIBIICHUS;

®  OIICHMBATh HA MPUMEHUMOCTh ¥ JIOCTOBEPHOCTh HH(OPMAIINIO, MTOTYIEHHYIO B XOJI€ HCCIICOBAHHMS
WJIH DKCTIEPUMEHTA;

®  CaMOCTOATENBHO (OPMYITUPOBATH 000OIIEHNUS ¥ BEIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHHS, OITBITA, UCCIIEIOBAHUS;

o IIPOrHO3UpPOBATH BO3MOXKHOEC J:[aanef/'mJee Pa3sBUTUC Q)HSI/I‘IGCKI/IX IIpoOHECCCOB, a TAKXKE BBI/IBUTATh
MPEAIIOIOKEHU A 00 ux Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTEKCTAX.

PaboTa ¢ nundopmanueii:

® [PUMEHSTH Pa3IMYHbIC METOIbl, HHCTPYMEHTHI U 3aIPOCHI TIPH IMTOUCKE U 0TOOpe MHPOPMAITUH WITN
JTaHHBIX C yYETOM MpenIoKEeHHON yaeOHol (pu3mdeckoi 3aaauu;

®  aHAJIM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3ITHYHBIX BUIOB H (HOpM
MIPECTABIICHUS;

®  CaMOCTOSITENTLHO BHIOMPATh ONTUMAIILHYIO (popMy TIpeicTaBiIeH s HHGOPMAIIUH U HILTFOCTPUPOBATH
pelaeMbie 3a1a4K HECTOXKHBIMHA CXEMaMH, TUarpaMMaMu, HHOU TpauKoi U UX KOMOMHAITUSMH.

KoMMyHHKkaTHUBHBbIE YHUBeEpcaJIbHbIE YueOHbIe AeiicTBUA:

e B Xoze 00CYKIeHHs y4eOHOro MaTepualia, pe3yabTaToB Ja00paTOPHBIX pa0OT U IIPOCKTOB 3a/1aBaTh
BOMPOCHI 0 CYIIECTBY OOCYXJaeMOW TeMBl W BBICKA3bIBATh WJIEH, HAIleJICHHBIE HA pEIICHHE 3aJa4yd U
nosaep kaHue OJaroKeIaTeTbHOCTH OOIIEHUS;

®  COIOCTaBISITh CBOW CYXKJIEHUS C CY)KISHHUSIMH IPYTUX YIaCTHUKOB JTHAJIOTa, OOHAPYKUBAThH Pa3Inine
M CXOJCTBO ITO3UIIHM;

®  BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBHIX U MHChMEHHBIX TEKCTaX;

e  TyONWYHO IPEACTABIATH PE3YIHTATHI BEIIOIHEHHOTO (DU3MUECKOTO OIBITa (IKCIIEPUMEHTA,
HCCJICIOBAHWS, TTPOCKTA);

® TIOHMMATh M UCIOIB30BATh MIPEUMYIIECTBA KOMaHTHON M HHINBUAYAIbHOW PabOThI IPU pelieHun
KOHKPETHOH (PU3UIECKON MTPOOIIEMBL;

®  TIPUHMMATH [IETH COBMECTHOU JESITETHbHOCTH, OPTaHU30BBIBATH JEUCTBUS 110 €€ JOCTUKEHHUIO:
pacmpenensaTh poNH, OOCYXKIATh MPOIECCHl W Pe3yabTaThl COBMECTHOH pPaboThl, 0000IaTh MHEHUS
HECKONBKUX JTFIOJICH;

®  BHITOJHSITH CBOIO YaCTh PA0OTHI, IOCTUTAsI KAYECTBEHHOTO PE3yNIbTaTa 0 CBOEMY HAIIPABICHUIO U
KOOPJAWHHUPYS CBOU JISHCTBHSI C IPYTUMH YJICHAMU KOMaH/IbI,

®  OIIEHWBATh KAYECTBO CBOETO BKJIAJ[a B OOIIUI MPOIYKT 110 KPUTEPUSM, CAMOCTOSTEIBHO
chopMyITHpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

PerynssTuBHBIe yHHBepcaAJIbHbIE Y4eOHbIe AelicTBUS

Camoopranusanus:
®  BEISBIISITH TPOOJIEMBI B )KM3HEHHBIX U YY€OHBIX CUTYaIUSX, TPEOYIOUHX IS PelieHus (PU3NIESCKUX
3HAHUM;
® OpPHEHTHPOBATHCS B PANIMYHBIX NOJXO/AX MPUHATHS PEIISHUH (WHAUBUyaIbHOE, PUHATHE
pelIeHus B TPYIIIe, IPHHITHE PEHICHUH TPYIIIION );



®  CaMOCTOSTEIBHO COCTABJISTH AITOPUTM PEIICHUs (PU3NICSCKOM 3a1aUu WITH IUIaHA UCCIICAOBAHUS C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH, apryMEHTHPOBATh MpeAiaraeMble BApUAHTHI
PpeLIeHMUI;

®  JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJ1b, IMOUMOHAIbHBIH HHTEJLIEKT:

e 1aBaTh aJICKBATHYIO OIICHKY CUTYallUU U Ipeiarath iaH e€ H3MEHECHHUS;

®  OOBSCHATH NPUYMHBI AOCTHXKEHHSI (HEJOCTHKEHHUS) pe3yIbTaTOB ACATEILHOCTH, AaBaTh OILICHKY
MpHOOPETEHHOMY OIBITY;

o BHOCUTBH KOPPCKTHUBEI B ACATCIIBHOCTD (B TOM YHCJIC B X0 BBITIOJIHCHUA (I)I/I3I/I‘-ICCKOFO HUcCciIeJ0BaHuA
HIJIN HpOGKTa) Ha OCHOBE€ HOBBIX OGCTOSITCJ]I)CTB, U3MCHUBIIINXCS CHTyaHHﬁ, YCTaHOBJICHHBIX OIHI/I6OK,
BO3ZHMKIINX TPYAHOCTEH;

®  OLIEHUBATh COOTBETCTBHUE pe3yJbTaTa LENU U YCIOBUSAM;

®  CTaBUTH ceOs HA MECTO JPYTrOro YelIoBeKa B XOJI€ CIIopa MM JUCKYCCHH Ha HAYYHYIO TEMY, TOHUMATh
MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

® MpHU3HABAThH CBOE MIPABO Ha OMIMOKY MPH PEIICHNH PU3MUECKUX 3a]1a4 WU B YTBEPKICHUSIX HA
Hay4YHBIE TEMbI M TAKOE e MPaBo JIPyroro.

HNPEJAMETHBIE PE3YJIBTATbBI

K koHIly oOyueHuss B 7 KJjacce MpeaMeTHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
CcOPMHUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIA:

o HCIIOJIB30BaTh ITOHATHUA: @HSI/I‘IeCKI/Ie U XUMHUYCCKUC SABJICHUS, Ha6HIO)IeHI/Ie, OKCIIEPUMEHT, MOICIIb,
TUIIOTE3a, CAUHHIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJICKYJa, arperaTHbie COCTOSHHUsS BellecTBa (TBEpIoE,
JKHUIKOE, Ta3000pa3HOe), MEXaHWYEeCKOe ABMKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOIMHEHHOE),
TpPaeKTOpHsl, pPaBHOACHCTBYIOIIAs cuia, Jgeopmarnus (ynpyras, IUlacTUYecKkas), HEBECOMOCTb,
COOOTITAIOIIMECS COCY/IBI;

e pasnuuath sBieHus (MU dy3us, TEIUIOBOE NBIKEHIE YACTHIL BEI[ECTBA, PABHOMEPHOE JIBIKCHHC,
HEpaBHOMEPHOE JIBXKEHUE, MHEPIU A, B3aUMO/JICHCTBHUE TEJl, pABHOBECUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO
BpallleHus, Tiepefaya AaBleHUs] TBEPABIMHU TelaMH, >KHAKOCTSIMH ¥ Ta3aMH, aTMOC(EepHOe JaBlieHHE,
IIJIaBaHKE Tell, TPEBPAIICHNsT MEXaHUYECKOW SHEPTHH) 110 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE
OITBITOB, IEMOHCTPHUPYIOIIUX JTaHHOE PU3NIECKOE SIBIICHUE;

®  pacro3HaBaTh MPOABIICHUE N3YIEHHBIX (PU3NIECKUX SIBICHUH B OKPYXKAIOMIEM MUPE, B TOM YHCIE
(hm3uUecKkue SBIEHUS B MPHPOJE: MPUMEPHl IBUKEHUS C PA3IMYHBIMA CKOPOCTSMHU B JKUBOH W HEKXUBOU
MpUpoJie, ACUCTBUE CUJIBI TPEHHs] B TMPUPOAE W TEXHWKE, BIMSHUE aTMOC(HEPHOrO AABIIEHUS HA JKUBOU
OpTaHM3M, IJIaBaHWE PBIO, PbUYard B TeEJE YENOBEKa, MPH 3TOM IEPEBOAWTH MPAKTUYECKYIO 3a1ady B
y4e0HYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKY ) (DM3WUYECKHX SBICHUN;

®  OIMCHIBATh M3YYECHHBIE CBOWCTBA TN M (PH3UUECKHUE SBICHUS, UCTIONB3YS (PU3NMUECKHE BETHINHBI
(Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEHHSISI CKOPOCTh, CHJIA YIPYTOCTH, CHJA
TSOKECTH, BeC Tela, CHJIa TPEHWs, JaBleHne (TBEPAOro Tena, >KUIKOCTH, Tas3a), BBHITAIKHBAIOIIAS CHIIA,
MexaHn4deckas paboTa, MOIIMHOCT, IIJIEYO CHIIBI, MOMEHT CHIIbI, KO3(pPHUIMEHT moje3HOro IeHCTBUS
MEXaHW3MOB, KHHETHYeCKass W TIOTEHIHWalbHAas DHEprus), IMPH ONHCAHWWA NPAaBHIBHO TPAKTOBAThH
(bM3MUECKHIT CMBICIT HCITONB3YEMBIX BEJIMYWH, UX 0003HAYCHUS W SAMHUIBI PU3NIECKUX BETUYHH, HAXOAUTh
(hopMyIIBI, CBA3BIBAIOININE JAHHYIO (PU3UYECKYI0 BEIWYMHY C APYTUMHU BEITUYMHAMH, CTPOHUTH TIpaduku
M3YYEeHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIHYNH;

®  XapaKTepu30BaTh CBOWCTBA Tell, PU3MUECKUE SIBICHUS U POIIECCHI, UCIIONB3YS IIPaBHUiIa CIIOKEHUS
cu1 (BJIOJNh OAHOM TpsiMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MpaBUIO PABHOBECHS pbluara
(610Ka), «301M0TOE MPABUIIOY» MEXAaHWKH, 3aKOH COXPAaHEHUS MEXaHWUYECKOW JHEPTUH, TPU STOM IaBaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA M 3aITMCHIBATH €r0 MaTEMAaTHIECKOE BhIPAKEHHUE;

e 00BSICHATH (PU3NUECKHE SBICHUSI, IPOLIECCH U CBOKWCTBA TEJl, B TOM YHCIIE H B KOHTEKCTE CUTyalui
MPAKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABISATH MIPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
u3 1-2 JIOTMYEcKMX ILIaroB ¢ OHOpOi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (QU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacyéTHbIE 3a1a4X B 1—2 EHCTBUS, HCHONbB3Ysl 3aKOHBI M (JOPMYJIbI, CBS3BIBAIOIIUE



¢u3nvecKre BETMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/1aud 3allMChIBATh KPATKOE YCJIOBHE, MOJCTABISTH
(u3nvecKre BENMYUHBI B ()OPMYJIBI U MIPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JaHHbBIE, HEOOXOAUMBIC
JUISL pellieHns 3a]a4, OLIEHUBATh PEAIMCTHYHOCTD OTY4YEHHOH (PU3MYecKoil BENNYHHEI,

®  pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH [P MOMOIIX (PU3UIECKUX METOIOB, B ONTUCAHUN
WCCIIEIOBAHNS BBLACIATH IPOBEPSiEMOE NPEAINONOXKEeHHE (TUIOTEe3y), pa3inyaTh U WHTEPIPETHPOBATH
MOJTY4YEeHHBIN pe3ybTaT, HAXOAUTH OIIMOKU B XOJIE OTBITA, IeNIaTh BHIBOABI 11O €ro pe3yiibTaTaMm;

®  [POBOIUTH OMBITHI IO HAOIIONEHNIO (PU3NUECKUX SBICHUHN MM (PU3NYECKUX CBOMCTB TEI:
(dhopMyTUpOBaTh MPOBEPsIEMbIE MPEANOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHHMS,
3aIMCBIBATH X0/ OIBITA ¥ (POPMYIIUPOBATH BHIBOBI,

®  BBINIOJHATH MPSIMbIC U3MEPEHHS PACCTOSHHSI, BPEMEHHU, MacChl Tena, 00bEMa, CHITBI M TEMIIEPaTYPHI C
WCTOJIb30BAaHMEM aHAJIOTOBBIX M IUQPOBBIX MPHOOPOB, 3aNKCHIBATH MOKa3aHUS MPUOOPOB C Y4ETOM
3aJJaHHOW aOCONIOTHOW MOTPEITHOCTH N3MEpEHHI;

® MPOBOJUTH UCCIIEIOBAHNE 3aBHCUMOCTH OJTHOHM (PH3MUECKOM BETMYMHEI OT APYTOH C UCTIONB30BaHUEM
MPSIMBIX W3MEPEeHHH (3aBUCHMOCTH IMYTH PaBHOMEPHO JABHIKYIIETOCS Tela OT BPEMEHH ABHIKEHUS Tena,
CHJIBI TPEHUS CKOJNBKEHHUsI OT Beca Teia, KayecTBa OOpaOOTKH MOBEPXHOCTEH TENl W HE3aBUCHMOCTH CHIIBI
TPEHUS OT IJIOMIAJM COMPUKOCHOBEHHS TEN, CUJIBI YIPYTrOCTH OT YIUTHHEHHS TPYXKHHBI, BBITAJKHBAIOIIEH
CWJIBI OT 00BEMA MOrPY)KEHHOW YACTH Tejla U OT IUIOTHOCTH YKHUAKOCTH, €€ HEe3aBHCUMOCTH OT IUIOTHOCTHU
Tena, OT TIIyOWHBI, Ha KOTOPYIO MOTPYXKEHO TeJO, YCIOBHI TUIaBaHMsI Tell, YCIOBUH PaBHOBECHs phlyara W
0JIOKOB), y4acTBOBaTh B IUIAHUPOBAHWUU YYEOHOI'O HCCIEAOBaHHUs, COOMPAaTh YCTAHOBKY M BBINOJIHATH
W3MEpEeHHs, Clelysl MPEIIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yiabTaThl IONYYEHHONW 3aBHCUMOCTHU
(U3NYECKNX BEIMYMH B BUJE INPEJIOKEHHBIX TaONHMII W rpaduKoB, NeNaTh BBIBOJBI 10 pPe3yibTaTaM
WCCIIEZIOBAHNUS;

® POBOJIUTH KOCBEHHBIC M3MEPEHUS PU3NUECKUX BEITHMYMH (TUIOTHOCTH BEIIECTBA JKUJKOCTH U
TBEPJIOTO Teja, CUila TPEHHs CKONBKEHUS, NABICHHE BO3/yXa, BBHITAIKUBAIOIIAS CHJIA, JCHCTBYIOIIAS Ha
MOrPYEHHOE B YKHUJKOCTh TeNO, KOIP(OUIMEHT IOJIE3HOr0 JEHWCTBHS IMPOCTBIX MEXaHU3MOB), CIELys
MIPEUIOKEHHOM MHCTPYKIWU: TIPA BBITIOTHEHWH W3MEPEHUI COOMpaTh JKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUEHNE NCKOMOM BEINYMHBL;

e  coOmomaTh NMpaBuiia TEXHUKHA 0€30IaCHOCTH P paboTe C JIabopaTOpHEIM 000pYIOBAHHEM;

®  yKa3bIBaTh MPUHIMITEI JEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIONINECS COCY/IbI, OapOMETp, phlyar, MOJABUXHBIM M HEMOJIBUKHBIA OJOK, HAKIIOHHAS
MJIOCKOCTB;

®  XapaKTepH30BaTh MPUHIIHIIHI ICHCTBHS H3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOH Ha

WX OMHCaHUs (B TOM YHCJIe: TOAMUITHUKN, YCTPOHCTBO BOJOMPOBOAA, THAPABIMYECKII MTpecc, MaHOMETP,

BBICOTOMEp, TOPIIHEBONH HACOC, apeOMETp), MCIONb3yd 3HAHHUS O CBOWCTBAX (PH3WYECKUX SIBICHUH U

HEeoOXonUMbIe (PM3MIECKHE 3aKOHBI U 3aKOHOMEPHOCTH

®  TIPUBOAWTH MPHUMEPHI (HAXOAUTH HH(OPMAITHIO O TIPUMEPAX) MPAKTHIECKOTO NCTIOIH30BaAHUS
(m3MUecKNX 3HAHWNA B TIOBCENHEBHOW JKM3HHM I oOOecredeHus Oe30MacHOCTH TpH OOpalieHuu C
mpubopaMu M TEXHHYECKUMH YCTPONCTBAMH, COXPAHEHUS 370POBbS U COONIO/IEHUS HOPM 3KOJIOTHYECKOTO
MTOBENICHUS B OKPYXKAIOIIEeH Cpe/Ie;

®  OCYIIECTBIATH OTOOP MCTOYHUKOB MH(popMaryu B UHTepHETE B COOTBETCTBHH C 33JJaHHBIM
MTOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUN W MyTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB
BBIACISTHh WH(OPMAIINIO, KOTOpas SBISETCS TPOTHBOPEUYNBOMN HIITH MOXKET OBITh HEZOCTOBEPHOM;

®  WCHOJNB30BATH MPH BHINOJHEHNN YUEOHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO JINTEPATypy (PHU3HIecKoro
CoJlepaHus, CIPaBOYHBIE MaTEepHAIbl, pecypchl ceTu MHTepHeT, Bianerh NMpuéMaMu KOHCIEKTHPOBAHHS
TEKCTa, Mpeodpa3oBaHus MHPOPMAIIUU U3 OJHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

®  CO3/1aBaTh COOCTBEHHBIE KpaTKUE MMICHbMEHHBIC M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 MCTOYHUKOB
nHpopMaruu (PU3MYECKOT0 CONEpKaHUs, B TOM 4YHCIEe NyONIWYHO Jenarh KpaTKHe COOOMIEHHS O
pe3ynpTaTax MPOEKTOB WM YYEeOHBIX HCCIENOBaHWA, MPH STOM TPaMOTHO HCIIONB30BaTh HM3yYEHHBIN
MOHSTUWHBINA anmapaT Kypca (U3UKH, COMPOBOXKIAThH BBICTYIIICHHE TIPE3CHTAIUEH;

®  [IpH BHINOJHEHNUHU YY€OHBIX IIPOEKTOB U UCCIECIOBAHUI pacpeaeniTs O0sI3aHHOCTH B TPYIIIIE B
COOTBETCTBHH C TIOCTABJICHHBIMU 3ajJ1a4aMH, CIIEAUTh 3a BBHINOJIHEHUEM IUIaHA JISMCTBUN, aJeKBATHO
OLICHWBaTh COOCTBEHHBIH BKJIAQJ, B  JIEITEIBHOCTh TPYIIbBI, BBICTPAMBATH KOMMYHHUKATHBHOE
B3aMMOJICUCTBHE, YIUTHIBAsI MHEHNE OKPYKAIOIIHX.



K xonmy obOyuenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM yPOBHE JOJKHBI OTPa)KaTb
c(OPMUPOBAHHOCTH Y O0YUAIOMINXCST YMEHHM:

®  UCHOJIb30BATh MOHSITHA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABM)KEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAIIIMYECKUE U aMOp(HBIE Tela, HACHIIEHHBIH U HEHACHIIIEHHBIH
map, BIQKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS OSHEprus, TEIUIOBOM JABHUraTeNlb, 3JE€MEHTapHBII
3NEKTPUYECKUN 3apsill, INEKTPUUECKOE MOJe, MPOBOJHUKUA M JUAIEKTPUKH, TMOCTOSHHBIM 3JIEKTPUUYECKHUI
TOK, MarHUTHOE TI0JIE;

e  pa3nMuath SBIECHUS (TEIJIOBOE pacUIMpEHHE U CiKaTHe, TeIIonepeada, TeIIoBOe PaBHOBECHUE,
CMauvBaHWE, KaNWULIpPHbIE SBJEHUSA, UCHapeHue, KOHJAEHCAIUs, IUJIaBJI€HUE, KpPUCTAJIM3aIHs
(oTBepaeBaHue), KUTIEHHE, TeIonepenada (TemIonpoBOAHOCTh, KOHBEKIIUS, U3TyUEeHUE), IEKTPU3AIIH Tell,
B3aUMOJICUCTBUE 3apA]0B, ACHCTBUS D3JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMMOJAEHCTBHUE
MarHMToB, J€MCTBHE€ MAarHUTHOIO TIIOJII Ha MPOBOJHUK C TOKOM, O3JIEKTPOMAarHWTHas HHIYKLHUSA) IO
ONMMCAHHUI0O HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIUX AaHHOE (HU3NYECKOe
SIBJIICHUE;

®  pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKHX SIBIICHHH B OKPYKAIOIIEM MHpPE, B TOM YHCIIe
¢usnveckre SBICHUS B MPHPOZAE: NOBEPXHOCTHOE HATSHKEHHE W KalWUIAPHBIC SIBIICHUS B MPUPOIE,
KPUCTAJUIBI B MpUpoje, u3nydeHne ConHIa, 3aMep3aHnue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHHE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B aTMocdepe, JIIEKTPUYECTBO JKUBBIX OPTraHH3MOB,
MarHuTHOE 1ojie 3eMIH, Jpeid MOM0CcoB, pOJb MATHUTHOTO IOJIS ISl )KU3HHU Ha 3eMIle, MOSPHOE CUSHUE,
IIPH 3TOM TIEPEBOAUTH MPAKTUIECKYIO 3a/ady B yU4e€OHYIO, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bm3HUeCKUX SBICHUN;

®  ONKCHIBATH U3yUEHHBIC CBOMCTBA TEN U GU3NUECKUE SBICHHUS, UCTIONL3Ys (PU3NUYECKUE BETTHYMHBI
(Temmepatypa, BHYTPEHHSI SHEpPTHsl, KOJIUYECTBO TEIUIOTHI, yaAelbHas TEIIOEMKOCTh BEIIECTBA, yIeNbHas
TEIUIOTa IUIABJIEHMs, YJelIbHas TeIUIoTa I[1apoo0pa3oBaHus, YyHAEIbHAs TEIUIOTa CropaHus TOIUIMBA,
KOO(QUIIMEHT TONE3HOr0 JEWCTBHA TEMJIOBOM MAIMHBI, OTHOCHTENbHAs BJIAXKHOCTH  BO3IyXa,
UIEKTPUUECKUI 3apsill, CHjla TOKA, 3JEKTPHUUECKOe HaIpsDKEHHE, COIPOTHUBIICHUE IPOBOAHUKA, YAEIbHOE
COIPOTUBJIEHUE BEIIECTBa, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKa), IPH ONHUCAHUU IPaBHIBHO
TPaKTOBaTh (PM3MYECKUH CMBICI MCIIONB3YEMBIX BEIHMUNH, 0003HAYEHHS M €IUHUIBI (PU3NYECKUX BEITHYMH,
HaXOIWUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (U3MYECKYIO0 BEIMYMHY C OPYTMMH BEINYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBHCUMOCTEH (DU3MUECKUX BEITHUHH;

®  XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHUS U MPOLECCHI, HCTIONb3YSI OCHOBHBIC MTOJTOKEHHS

MOJIEKYJIAPHO-KMHETHYECKON TEOPUHU CTPOEHUS BELIECTBA, IPUHIIUII CYNEPIO3UIMH TTOJIeH (Ha Ka4eCTBEH HOM
YPOBHE), 3aKOH COXpaHEHMsI 3apsiaa, 3akoH OMa 17151 ydacTka 1en, 3akoH Jpxoyns—JleHna, 3aKoH coXpaHeHus
9HEPruy, NpHU ITOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allMChIBATh €r0 MaTeMaTHYECKOe
BBIPA)KEHHUE;

e  00BSICHATH PU3NUECKHE IPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyallui
MIPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABJISTH NPUUYNHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE
n3 1-2 ;mormdeckwx maroB ¢ onopoil Ha 1—2 HW3y4YeHHBIX CBOMCTBA (YM3MUECKHUX SIBICHUH, (QU3NIECKAX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyéTHBIE 3a1a41 B 2—3 EHCTBUS, HCHONb3Ysl 3aKOHBI M (POPMYJIbI, CBS3bIBAIOILIE
(¢u3nvecKre BEIWYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJa4M 3alHChIBaTh KPAaTKOE YCIIOBHE, BBISBITH
HEIOCTaTOK JaHHBIX JUIS PEIICHUs 3a7a4M, BHIOUPATh 3aKOHBI U (OpMyYIIbl, HEOOXOAUMBIE I €€ pelIeHHs,
MIPOBOANTH PACUETHI U CPABHUBATH MOIYUYEHHOE 3HaUeHUE (PU3NIECKON BEIMUMHBI C U3BECTHBIMH JAHHBIMU;

®  pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH [P NOMOIIN (PU3NUECKUX METOJO0B, UCTIONb3Ys
OIMCAHME MCCIECAOBAHMS, BBIIEIATH NPOBEPSEMOE NPEAIONOXKEHUE, OLEHUWBATH NMPABHIBHOCTH MOPSIKA
MIPOBEICHNS UCCIIENOBaHUS, IeJaTh BEIBOABI;

®  [IPOBOIUTH OIBITHI 10 HAOIIOCHNIO (PU3NUECKUX SIBICHUH WIN (PU3NUECKUX CBOWCTB TEI
(KanMJUIIpHBIE SIBJIEHUS, 3aBUCMMOCTh JaBJICHHS BO3/yXa OT €ro o0béMa, TeMIlepaTypbl, CKOPOCTH Ipolecca
OCTBIBAHMS ¥ HarpeBaHUs MPH U3IyYECHUH OT L(BETa M3Ty4aromel (TIOrIOMAroIei) TOBEPXHOCTH, CKOPOCTh
WCIApEeHUsT BOABI OT TEMIEpaTypbl XUAKOCTHM M IUIOMAAN €€ IOBEPXHOCTH, OJJIEKTpU3alMs Ted |
B3aUMOJICHCTBUE DJIEKTPUUYECKHX 3apsAA0B, B3aWMOJCHCTBHE MOCTOSHHBIX MAarHUTOB, BHU3yalU3allus
MarHMTHBIX TOJEH MOCTOSHHBIX MAarHWTOB, NEWCTBUS MarHWTHOIO IOJS HA MPOBOAHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA BJIEKTPOABUIATENs IIOCTOSHHOIO TOKa): (OpMYIMpOBaTh MpOBEpSIEMbIE



MPEATONIOKEHNs, COOMPAaTh YCTAaHOBKY M3 TPENIOKEHHOTO OOOpYIOBAaHHMS, ONHUCHIBATH XOJA OINbBITa U
(hopMyTUpPOBaTh BHIBOABI,

®  BBINOJHATH NPSMbBIC U3MEPEHHSI TEMITEPATYPhl, OTHOCUTENLHOMN BIAYKHOCTH BO31yXa, CHJIBI TOKA,
HaTpsDKEHUS] C HCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M AATYMKOB (DM3UUECKHX BEIWYHH, CPAaBHHBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOMIOTHON MOTPEITHOCTH;

® MPOBOIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOH (PU3MUECKOH BETMYMHBI OT APYTOH C UCTIONB30BaHUEM
MPSIMBIX W3MEpEeHHH (3aBUCHUMOCTH CONPOTHBIICHUS MPOBOJHHKA OT €ro IJIUHBI, IUIOMAId MONEpEeuyHOro
CCUCHHA U YACIBHOI'O CONMPOTHUBIICHUA BCIICCTBA IMPOBOAHHMKA, CUJIBI TOKA, UAYIICTO YC€PE3 IMPOBOJHUK, OT
HampspKeHUsT Ha TPOBOJAHMKE, HCCIENIOBaHUE IOCIENOBAaTEIbHOIO M MAapajuIeIbHOIO COEIMHEHH
HpOBO}Z[HI/IKOB)Z IJIAHUPOBATH HCCICAOBAHHEC, CO6I/IpaTL YCTAaHOBKY W BBIIIOJIHATL HU3MCEPCHUA, CICAYA
MPEUIOKCHHOMY ITUIaHy, (DMKCHPOBATh PE3yJIbTaThl MOIYYCHHOM 3aBUCMMOCTH B BHUJIE TaONHIl U rpaduKoB,
ACIaTh BBIBOJELI 110 PE3yjibTaTaM UCCIICAOBAHUA,

® MPOBOIUTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEMHYHH (YACIbHAs TEINIOEMKOCTh BEIIECTBa,
CONPOTUBJICHUE TPOBOJHUKA, PabdOTa W MOIIHOCTH DJEKTPHUYECKOrO TOKa): TUIAHMPOBATH HW3MEPEHUS,
COOMpAaTh SKCIEPUMEHTAIILHYIO YCTaHOBKY, CIEHys MPEIJIOKEHHON WHCTPYKIMHM, U BBIYUCIISATh 3HAUCHHE
BCIIMYUHBI,

e coOdroaTh MpaBHiIa TEXHUKH OE30MaCHOCTH MPH PadoTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM;

®  XapaKTepU30BaTh IMPUHIIMIIBI JICHCTBUS N3yYEHHBIX TPUOOPOB M TEXHHUECKUX YCTPOICTB C OMOpPOi Ha
WX OomucaHus (B TOM YHMCIE: CHCTEMa OTOIUIEHHS JOMOB, THTPOMETP, MapoBas TypOMHA, aMmIepMerp,
BOJIbTMETP, CYETYMK DJIEKTPUYECKONH JSHEPrHH, 3JIEKTPOOCBETHTENbHBIE MPHOOPHI, HarpeBaTelbHbIE
3JIEKTPOIIPHOOPBI  (MIPUMEPBI), IJIEKTPHUECKUE MPEIOXPAHHUTENN, 3SJCKTPOMArHUT, 3JCKTPOJBUIATEIlb
TIOCTOSIHHOTO TOKa), WCIIONB3Ysl 3HAHHS O CBOMCTBaX (pM3WYECKUX SIBICHUN W HEOOXOIMMBIE (U3NUYECKHE
3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIIbHBIE TPHOOPEI 110 CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (KUIKOCTHBIM TEpMOMETP, TEPMOC, IICUXPOMETP, TIUIPOMETp, JABUraTelb
BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJEKTPUYECKUX Ienell ¢
[IOCJIEAOBAaTEbHBIM U IApAJUIENbHBIM COEAMHEHHUEM 3JIEMEHTOB, pa3iudas yCIOBHbIE 00O3HAauYeHUs
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH;

® [IPUBOIWTH MPUMEPHI (HAXOIUTH HH(OPMALHIO O IPHMEPax) MPAKTHYECKOTO HCIIOIb30BAHIS
(bm3mdYecknX 3HAHUKW B TIOBCENHEBHOM JKM3HU [UIS OOECmedeHHs Oe30MacHOCTH IpU OOpaImieHuu ¢
npubOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3[0POBbs U COONIONEHHS HOPM 3KOJOTHMYECKOIrO
MIOBEJICHUS B OKPY’KAIOIIEH cpele;

®  OCYIIECTBIISTH MOUCK MHGOpMaLK (HU3NIECKOro coaepkanus B IHTepHeTe, Ha OCHOBE NMEIOIINXCS
3HaHUH M IyTEM CpaBHEHMs AOMOJIHUTEIbHBIX MCTOYHUKOB BBIICISATH MH(YOPMAIMIO, KOTOpas SBISETCS
MIPOTHBOPEYUBON MITH MOYKET OBITh HEMOCTOBEPHOM;

®  CIIOJI30BATh NIPU BHINOJHEHUH Y4EOHBIX 3aJaHUI HAyYHO-TIONMYJISIPHYIO JIUTEpaTypy (pru3nyeckoro
COZIepKaHUsl, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu MHTepHer, BiageTh NpUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HH(GOPMALIUH U3 OJHOM 3HAKOBOH CHCTEMBI B APYTYIO;

®  CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE H KPATKUE YCTHBIE COOOIIeH s, 00001Ias nH()OpMaIHio U3
HECKOJIBKUX HMCTOYHHMKOB (DH3MYECKOTO COIEpXKaHMSA, B TOM YHCJIE MyONMYHO MPENCTABISATH PE3yIbTaThl
MPOCKTHOW WM HCCIENOBATENbCKON AEATENBHOCTH, HPH H3TOM TIPaMOTHO HCIIONB30BATh H3yYEHHBIN
MTOHSITUAHBINA anmapaT Kypca (QU3UKH, COIPOBOXKAATH BEICTYILICHHUE MTPE3SHTAIINEH;

®  [IpH BBHINOJHEHNHU YY€OHBIX IPOEKTOB U MCCIEAOBAaHUM (PU3UUECKUX MPOLIECCOB paclpeessiTh
00SI3aHHOCTH B TPYNIIE€ B COOTBETCTBHM C IIOCTABJICHHBIMH 33Jla4aMH, CJICIUTH 3a BBIIOJHEHHEM IIJIaHA
JEeUCTBUM M KOPPEKTHPOBATH €ro, a/JeKBAaTHO OLIGHMBATh COOCTBEHHBIN BKJAaX B AEITEIBHOCTH T'PYIIIHI,
BBICTpPanBaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3periaTb KOH(DIMKTHI.

K xonmy obOyuenus B 9 kJjacce mpeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)aTb

c(OpPMUPOBAHHOCTh Y OOYUAIOMINXCS YMEHHM:

®  HCIOJB30BATh MOHATHUS: CUCTEMA OTCUETA, MaTepHallbHAsl TOUKA, TPASKTOPHSI, OTHOCUTEIHHOCTD
MEXaHMYECKOro JABIKEHHUs, nedopmanust (ympyras, IUIacTHUEcKas), TPEHHE, LEHTPOCTPEMHUTENBHOE
YCKOpEHHE, HEBECOMOCTb M MEperpy3kd, LEHTP TSDKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPIOro Tela, paBHOBECHE, MEXaHWYECKHe KOJeOaHWs W BOJNHBL, 3BYK, MH(Pa3ByK U YJIBTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJH, CBET, ONU30PYKOCTh U JAJIbHO30PKOCTD,
CIIEKTPbI UCITYCKAHUS U TOTJIOoMEeH s, ab(a-, 6eTa- 1 raMMa-u3IydeHns, U30TOIbL, siiepHasi SHEpreTHKa;



e  pasnMyath SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOTUHEHHOE IBUKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBM)KEHHE, CBOOOAHOE TaJeHWE Tel, PAaBHOMEPHOE JABHMXKEHHE 10 OKPY>KHOCTH,
B3aMMOJICCTBHE TeJl, PEaKTUBHOE ABMKECHHUE, KoliebaTenpbHOe ABWKEHHE (3aTyXalollie W BBIHYKICHHBIC
KonebaHus), PE30HAHC, BOJHOBOE JBIKCHHE, OTpPaKEHHE 3BYKa, NPSMOIMHEHHOE paclpocTpaHeHHe,
OTpaXeHUE M TIPEIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPa)KEHUE CBeTa, pasjioKeHHe Oenoro cBera B
CIEKTP M CJIOXKEHHE CHEeKTPaJbHBIX LIBETOB, JAWCIEPCHS CBETa, €CTECTBEHHAs pPaJHOaKTHBHOCTD,
BO3HHKHOBEHHE JIMHEHYATOr0 CIEKTpa W3IYYEHHs) IO OMHMCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, AEMOHCTPUPYIOIIMX JAaHHOE (PHU3HUECKOE SIBICHHE;

®  pacrmo3HaBaTh NPOSABICHUE NU3YUYCHHBIX (PU3MUECKHX SIBIICHHH B OKPYKAIOIIEM MHUpE (B TOM YUCIIe
(usnveckue SBICHUS B IPUPOE: MIPUIIUBBI M OTIUBEIL, ABHXKeHUE MaHeT COTHEUHON CUCTEMBI, PEaKTUBHOE
JBIDKEHHE JKUBBIX OPTaHU3MOB, BOCTIPHSTHE 3BYKOB YKHBOTHBIMH, 3eMIJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI,
IyHAMH, 9X0, [BETa TEJ, ONTHYEeCKUE SBJICHUS B TNpPUpPOAE, OHONOrMuecKoe JIelCTBHE BUAUMOTO,
yIBTPA(HONIETOBOIO U PEHTICHOBCKOTO M3JIYYCHUH, CCTCCTBEHHBIH PaJMOAKTHBHBIN (POH, KOCMUYECKHE
JMy4H, PaJNOaKTUBHOE H3IIy4eHHE MPHUPOAHBIX MHUHEPAIOB, JCHCTBHE pPAaJUOAKTHUBHBIX H3ITy4eHHH Ha
OpraHW3M YeNloBEKa), MPH 3TOM MEPEBOJANTH MPAKTHUECKYIO 3aJ]ady B YU4eOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMCTBa (IpU3HAKK) QUIUUECKUX SIBIICHHA;

®  ONKCHIBATH U3yYEHHBIC CBOMCTBA TEN U (DU3NUECKHE SBICHHUS, UCTIONB3Ys (PU3NYECKUE BETTHYMHBI
(cpenusist ¥ MTHOBEHHAsI CKOPOCTh Tella NP HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE, TepeMellleHne, MyTh,
YIJIOBasi CKOPOCTh, CHJIa TPEHHs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJieHHs, BEc
TeNa, UMIYJBC Tella, UMIYJIbC CUJIBI, MeXaHWuecKas pabdoTa ¥ MOIIHOCTh, NOTEHIIMANbHAS SHEPTUs Tena,
MOJJHSITOTO HaJl MOBEPXHOCTHIO 3€MITH, MOTEHIIHAIBHAS SHEPTHS CKATOW NPYKUHBI, KHHETHYECKast YHEPTHS,
MOJTHAsE MEXaHWUeCKas SHEPTusl, MIepUOJ] U YacToTa KoJieOaHWi, JTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETa, IIOKAa3aTelb IPEIOMIICHHS Cpelbl), TPH ONHCAHWH MPABWIBHO TPaKTOBATh
(UBUYECKHII CMBICIT MCIIOJIb3YEMbIX BEIWYHH, 0003HAUCHUS M EIWHUIIBI (U3WYECKUX BEITMYWH, HAXOIUThH
(GOopMyITBI, CBS3BIBAMOIINE JaHHYIO (DU3WYECKYI0 BEJIMYMHY C JIPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku
M3y4YECHHBIX 3aBHCUMOCTEH (M3UYECKUX BEINYNH;

®  XapaKTepH30BaTh CBOMCTBA TeN, (PM3MUECKHE SBJICHUS U MPOLIECCHI, NCTIONB3Ys 3aKOH COXPaHEHHS
9HEPruy, 3aKOH BCEMUPHOI'0 TATOTEHUS, IPUHIMII CYNEPIIO3UIIUY CHJI, IPUHLIUI OTHOCUTENbHOCTHU 1 anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs MMITyjbCa, 3aKOHBI OTPa)KEHHMS M IPEJIOMIIEHHUS! CBETA, 3aKOHBI
COXpaHEHMs 3apsiOBOIO M MAacCOBOIO YHMCEN IIPHU SIAEPHBIX PEAKIMSIX, IPU 3TOM JaBaTh CIIOBECHYIO
(hopMyIUpPOBKY 3aKOHA U 3aIIUChIBATh €0 MaTEMaTU4ECKOE BBIPAKEHHUE;

e  00BSCHATH (U3UUECKHE IPOLIECCH] U CBOWCTBA TEJl, B TOM YUCJIC U B KOHTEKCTE CUTYyaluil
[IPAKTUKO-OPHEHTHUPOBAHHOI'O XapaKTepa: BBIABISTH NPUIMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
13 2-3 JIOTMYECKHX IMaroB C OMOPOH Ha 2—3 HW3yYEHHBIX CBOMCTBA (PM3MUYECKHUX SBICHUH, (U3NIECKAX
3aKOHOB MJIM 3aKOHOMEpPHOCTEH;

e pemaTh pacuETHBIE 334a49H (OMHPAIOIIHEcs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOIB3YsI 3aKOHBI U
(dbopMybl, CBA3BIBarONINE (PU3UUECKUE BEIMUYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3a7ayudl 3allUChIBaTh KPATKOE
YCIIOBUE, BBISBIISTH HEJOCTAIOLINE WIN N30BITOUHBIEC JaHHBIE, BRIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOJJUMBbIE
IUISl peLleHUs, MPOBOAUTH PACU€Thl W OLEHUBATH PEATHCTHYHOCTH IOIYYEHHOTO 3HA4YEHUsS (DU3NUIECKON
BEJINYMHBI,

®  pacro3HaBaTbh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTH [P NOMOIIN (PU3NUECKUX METOJO0B, UCIIONb3Ys
OIIMCAaHNWE MCCIECAOBAHMS, BBIICIATH NPOBEPSEMOE NPEAINONOXKEHNE, OLEHUBATH NMPABHIBHOCTH MOpPSIKA
MIPOBENICHNS UCCIIENOBAHUS, ETaTh BBIBOBI, HHTEPIPETUPOBATh PE3yIbTAaThl HAOMIOAEHU N U OMBITOB,;

®  [IPOBOJUTH OIBITHI 110 HAOIIOIEHNIO QU3NIECKUX SBICHUIN WK (PU3MUECKUX CBOMCTB TeN (M3yUeHue
BTOPOro 3akoHa HpIOTOHA, 3aKOHa COXPaHEHMs SHEPIHH, 3aBUCUMOCTb MEpHOAa KojJeOaHWH HpPY>KUHHOTO
MasiTHHKa OT MAacChl Ipy3a W >KECTKOCTU NPYXHUHbI U HE3aBUCHUMOCTH OT aMIUIMTYIbl MajbIX KOJEeOaHHI,
MPSIMOJIMHEHHOE PacIpOCTpAaHEHUE CBETa, pa3jIoKEeHHe Oeoro cBeTa B CIEKTP, H3yUCHHE CBOWMCTB
n300pa)keHus1 B TUIOCKOM 3€pKaJieé U CBOWCTB M300pakeHHs NpeaMeTa B coOMparolieil JInH3e, HaOIoAeHne
CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB M3IYYEHMS): CAaMOCTOSITENBHO COOMpPATh YCTAHOBKY M3 M30BITOUYHOIO
Habopa 000pyI0BaHUs, ONKMCHIBATH XO OIBITA U €r0 Pe3yIbTaThl, POPMYITHUPOBATEH BHIBObI;

®  [POBOIUTH MPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHHH, ONPEAEIsisi CpeAHEe 3HaUCHNE
nu3MepsieMoil Benn4yuHbI ((OKYCHOE paccTosHUE cOOMparoliedl JMH3bI), OOOCHOBBIBATH BBIOOp criocoda
n3MepeHus (M3MEPUTENBHOr0 Iprudopa);

® [POBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIMYHH C UCIIOIb30BAHUEM HPAMBIX



H3MepeHHid (3aBUCHMMOCTh MyTH OT BPEMEHH NMPH PAaBHOYCKOPEHHOM JABHKEHWH 0e3 HadalbHOM CKOPOCTH,
nepuoaa KonebaHuii MaTeMaTHYECKOTO MasiTHUKA OT JUIMHBI HATH, 3aBUCHMOCTH YIJIa OTPa)KCHUS! CBETa OT
yriia MajicHuss W yriia MPeNoOMJICHHs OT yIyla NajeHHs): IUIAHUPOBATh MCCIIENOBAHHUE, CaMOCTOSITEIHHO
coOHupaTh YCTaHOBKY, (PMKCHPOBAaTh Pe3yJbTaThl MONyYCHHOW 3aBUCHMOCTH (PU3MYECKUX BEUYMH B BHJIE
TabnuI U TpauKoB, AENaTh BBIBOIBI IO pe3yabTaTaM UCCIIEIOBAHNUS;

® MPOBOIUTH KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BETMYHH (CPETHSSI CKOPOCTh M YCKOPEHHE Tefa MpH
PaBHOYCKOPEHHOM [JBW)KCHHH, YCKOpEHHE CBOOOJHOTO MajeHus, >KECTKOCTh MPYKUHBI, KO3(P(PHUIHEHT
TPEHUSI CKOIIbKEHUS, MeXaHu4ecKasi paboTa 1 MOIIHOCTh, YaCTOTa M MEPUOJ] KOIeOaHWH MaTeMaTHIECKOTO 1
MPYXKMHHOIO MAasTHUKOB, ONTHYECKAas CUJa COOMparoIiel JIMH3bI, PaJHMOaKTUBHBIA (DOH): IUIAHUPOBATH
H3MEpEHHs, COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBITIONHSATH M3MEPEHHS, CIENys TPEaIoKEHHOHN
HUHCTPYKIIMHU, BBIYMCIIATH 3HAYCHHUEC BCIMYUHLI W aHAJIM3UPOBATH IIOJIYUYCHHBIC PE3YJILTAThI C y‘{éTOM
3aJJaHHOW MOTPEITHOCTH N3MEPEHHIA;

e coOiromaTh MpaBwiia TEXHUKH OE30MacCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM;

®  pazIMyaTh OCHOBHBIC MPU3HAKHM N3YYEHHBIX (PU3HUYECKUX MOJIENEi: MaTepralibHasi TOUKa, a0COMOTHO
TBépIIOG TEII0, TOYEUHBIM HMCTOYHHK CBCTa, JIy4, TOHKadA JIMH3a, IUIaHCTapHasA MOJCIIbL aTOMa, HYKJIIOHHAasA
MOJIeTTb ATOMHOTO SI/Ipa;

®  XapaKTepU30BaTh IMPUHIIMIIBI JICHCTBUS N3YUEHHBIX TPUOOPOB M TEXHHUECKUX YCTPOICTB C OMOpPOi Ha
UX omucaHus (B TOM YHCIE: CIIHIOMETP, MATUNKHU IMOJIOKEHHS, PACCTOSHUS U YCKOPEHUS, PaKeTa, 3XOJIOT,
OYKH, TIEPHCKOI, (OTOANMmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOMN, J03MMETp, Kamepa Buibcona),
HCIIOJIb3YS 3HAHUA O CBOMCTBAx (i)I/ISI/I‘-IeCKI/IX SIBIICHUH U HGOGXO}II/IMLIC (1)I/ISI/IT-IGCKI/IG 3aKOHOMCEPHOCTH;

o HCIIOJIB30BATh CXEMBI U CXEMATHYHBIC PUCYHKU N3YYCHHBIX TEXHUYCCKHUX yCTpOfICTB, N3MCPUTEIIbHBIX
MPHOOPOB U TEXHOJIIOTUYECKUX MPOIIECCOB TPH PEIICHHH YueOHO--TIPAKTUIECKUX 3a]1a4, ONITHYECKHE CXEMBI
JUTsl TIOCTPOSHUST U300paKEHU B IIIOCKOM 3epKaJie ¥ coOOMparoliei JTuH3e;

® MPUBOJMTH MPUMEPHI (HAXOUTH UHPOPMAIIHIO O MPUMEPAX ) MPAKTUIESCKOTO UCIIOIh30BAHUS
(bm3mdyecknX 3HAHUKA B TIOBCENHEBHOM JKM3HU [UIS OOECmedeHHs Oe30MacHOCTH IpU OOpaIieHuu ¢
npuOOpaMu ¥ TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIOJICHHUS HOPM 3KOJIOTHYECKOT O
MTOBEIEHHUS B OKPYXKAIOIIEeH Cpee;

®  OCYIIECTBIISITH MOMCK HHpOPMAITUK (HU3NIECKOT0 coiepkanus B IHTepHeTe, caMOCTOATEEHO
(hopMyIHpYys TTOMCKOBBIN 3aIllpOC, HAXOAWTDH MYTH OIPEAENIEHUs JOCTOBEPHOCTH MOMyYeHHONH MH(pOpMAaIu
Ha OCHOBE MMEIOIINXCS 3HAHUH U JONOTHUTENBHBIX HCTOYHUKOB;

®  WCHOIB30BATH MPH BHITIOTHEHUHN YIEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO IUTEPATypy (DHU3HUIECKOro
COJIepXKaHus, CIIPaBOYHBIE MaTEpPHAIbl, pecypchl ceTu MHTepHeT, Bianers NMpUEMaMHu KOHCIIEKTHPOBAHHS
TeKCTa, MpeoOpa3oBaHusI HHPOPMAIIUN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

®  CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE H YCTHBIE COOOIIEHHSI Ha OCHOBE HH(OPMAaINU M3 HECKOIBKIX
WCTOYHUKOB  (PH3UYECKOTO COAEp)KaHWs, MyONMYHO TPEACTABIATh PE3YNIbTAThl IMPOSKTHOW  WIIH
HCCIEN0BATENBCKON NEATEIBHOCTH, IPU 3TOM PAMOTHO HCIOJB30BAaTh W3YUYCHHBIA MOHSATHUIHBINA amnmapaT
M3ydaeMoro paszena (U3WKA M COMPOBOXKIATH BBICTYIUICHHWE IpPE3EHTaIeld ¢ Y4€TOM OCOOEHHOCTE!
ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne KosmmuecTBo yacos JJiekTpoHHBIe (MU poBbIe) 00pa3oBaTeJbHbIE

HauMeHoBaHue pa3iesioB U TeM MPOrpaMMbI
n/n Beero | KonTpoasbhnsbie | [IpakTuueckue | PeCypChI

padoThI padoThI

Paznen 1. ®usnka u eé posib B MO3HAHUH OKPY/KAIOLIEr0 MHPa
1.1 dusuka - HayKa 0 PUPoJIe 2 bubnuoreka LIOK https://m.edsoo.ru/7f416194
1.2 dusnuecKre BETHYNHEI 2 bubmmoreka ITOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIIT METO]T TO3HAHHUSI 2 bubnuoreka LIOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paznen 2. llepBoHayaibHbIe CBeJIeHHS 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BelecTsa 1 bubnumoreka [IOK https://m.edsoo.ru/7f416194
2.2 JIBrokeHre ¥ B3aUMOJEHCTBIE YaCTHUI] BELECTBA 2 1 bubmuorexa ITOK https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHSI BEIECTBA 2 bubnumorexa [IOK https://m.edsoo.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /I[BukeHue 1 B3auMo/IeiicTBUE TeJl
3.1 MexaHn4ecKoe IBHKEHUE 3 Bbubmuoreka ITOK https://m.edsoo.ru/7f416194
3.2 Wueprmumst, Macca, MIOTHOCTh 4 1 Bbubmuoreka ITOK https://m.edsoo.ru/7f416194
3.3 Cuma. Buner cun 14 1 2 bubnnoreka ITOK https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKUAKOCTEH M ra3oB
4.1 ﬁi;iitﬁ&g?igg:ﬁ IfaBneHm TBEPABIMHU TCIAMH, 3 bubmunorexa ITOK https://m.edso0.ru/7f416194
4.2 JlaBnenue >KuaKoCTH 5 bubmnoreka ITOK https://m.edso0.ru/7f416194
4.3 AtmocdepHoe naBiIeHre 6 Bbubnuoreka LIOK https://m.edsoo.ru/7f416194
4.4 JleficTBHE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TEJIO 7 1 3 bubmmoreka [IOK https://m.edsoo.ru/7f416194
Wroro mo pazneny 21
Pazpea 5. Pabota u MOIHOCTB. JHeprust
5.1 Pabora 1 MOIIHOCTH 3 1 bu6nnoreka ITOK https://m.edso0.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 1 bubmnoreka ITOK https://m.edso0.ru/7f416194
5.3 MexaHuuecKas DHEprHsi 4 1 1 bubmnoreka ITOK https://m.edso0.ru/7f416194
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Hroro no paspeny

12

PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KUIACC
Ne HanMeHOBARNE PA3IEIOB B TEM MPOrPAMMEL KoanyecrBo yacos JJieKTpoHHBbIe (MU poBbIe) 00pa3oBaTeJbLHbIE
n/n Beero | Kontpoasnsl | [IpakTtuueckue | PeCypChl
e padoThbI padoThI
Pa3paen 1. TenioBble siBJIeHNS
1.1 CTpoeHue 1 CBOWCTBA BEI[eCTBA 7 bubnuorexa LIOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBbIe MPOIIECCh 21 1 5 bubnumoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazaeiny 28
Pa3zaen 2. DiekTpuyecKre i MATHUTHBIE sIBJIEHUSI
2.1 IeKTp WHCCKHC SAPAIBL. 3apsbKeHHbIE TEA 11X 7 1 bubmuorexa ITOK https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2 TToCTOSHHBIN 2JEKTPHUYECKHUI TOK 20 1 7 bubmuorexa ITOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIE SIBIICHHS 6 1 1.5 bubmuorexa ITOK https://m.edsoo.ru/7f4181ce
2.4 DeKTpOMarHuTHAS HHIYKIUSL 4 bubmuorexa ITOK https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC
Ne KoumnuecTBo 4acoB
JuiekTpoHHBIE (UG POBHIE) 00pa3oBaTEIbHBIE
n/n HaunmeHoBaHue pa3aesioB H TeM MPOrPpaMMbI Bcecero | Kontpoabubl | [lpakTHyeckue pecypeb
e padoThbl padoThI
Pa3zpnen 1. Mexanuueckue siBJeHUsI
1.1 MexaHu4ecKkoe IBUKEHUE U CIIOCOObI €ro OMUCAHUs 10 1 Bbubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
1.2 BzaumonelicTBre Ten 20 1 3 Bbubmnoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHHUS 10 3 Bbubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
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Wroro no pasaeny 40 ‘

Pazjnen 2. Mexanuueckue K0Je0AHUSI M BOJHbI

2.1 MexaHndeckre Koneoanus 7 3 bubmoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecKue BOJHBI. 3BYK 8 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15

Pa3gen 3. Di1eKTPOMArHUTHOE T10J1€ M DJIEKTPOMATHUTHbIE BOJIHbI

3.1 DJIEKTPOMArHUTHOE TOJIE U AJICKTPOMArHUTHBIC BOJTHBI 6 2 bubnuorexa LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Paznen 4. CBeToBbIe sIBJIEHHUS

4.1 3aKOHBI PAaCIPOCTPAHECHUS CBETa 6 2 bubnuorexa LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPBHI 6 3 bubnmorexa [IOK https://m.edsoo.ru/7f41a4a6
4.3 PasznokeHue 6€10ro cBeta B CIIEKTP 3 2 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Paznea 5. KBaHToBbIE IBJICHUS

5.1 HcnyckaHre u MOTIIOMIEHHE CBETA ATOMOM 4 1 bubmuorexa ITOK https://m.edsoo.ru/7f41ad4a6
5.2 CrpoeHne aTOMHOTO SIpa 6 1 bubmuorexa ITOK https://m.edsoo.ru/7f41ad4a6
5.3 SnepHble peakun 7 1 bubmuorexa ITOK https://m.edsoo.ru/7f41ad4a6
Hroro no pazmemy 17

Pa3ngen 6. [IoBTOPUTEIbHO-00001IAI0IIH I MOIYJIb

6.1 KHHO;TCOPGHHC u 0bobmienne conepxannus kypea dusmki 32 7-9 9 2 bubmuoreka ITOK https://m.edsoo.ru/7f41ad4a6
Uroro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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MNOYPOYHOE INVTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KoanuecrBo yacos Hara DJIeKTPOHHBbIe UG POBbIE
n/n Bcero Koutpoabubie | I[IpakTuueckne | M3yUeHUs o0pa3oBaTe/ibHbIEe pecypchl
padoThI padoThI
1 ®duznka — Hayka o Ipupoae. SBieHUs NpUpOIb 1
2 Du3nUECKue ABICHUS 1
3 Du3HUECKUE BETUYMHBI U UX U3MEPEHUE 1
4 Ypok-uccnenoBanue "M3mepenue TeMiepaTypsl pu MOMOIIH 1 1
YKUJKOCTHOT'O TEPMOMETpPA M TaTINKA TeMIepaTypsl"”
5 Meropl HaydHOT0 TTo3HaHUS. Onrcanue GU3NIECKHX 1 bubmmoreka LIOK
SIBIICHUH C TTOMOIIBIO MOJTEITEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenopanue "IIpoBepka rumoTe3sl: NaaILHOCTD MONETA
6 [apuKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OOJIBIIE, YeM 1 1
OosbIe BRICOTA TycKa"
7 Crpoenne BemecTsa. OMBITHI, JOKA3bIBAIONTUE THCKPETHOE 1 bubmmoreka [IOK
CTPOCHHE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBm>KeHne JacTHIl BelecTBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanne «OTBITH 10 HAOIIOASHUIO TETIIIOBOTO 1 1
pacIIMpeHus ra30B»
10 ArperatHble COCTOSIHHSI BEII[ECTBA 1
11 OCOOEHHOCTH arperaTHeIX COCTOSHUHN BOMBI. O000IIEHHE 1O 1 bubmmoreka IJOK
pasneny «IlepBoHa4YaabHbIC CBEICHUS O CTPOCHHHU BEIIECTBAY https://m.edsoo.ru/ff0a0378
12 Mexanuueckoe ABUXKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE 1 BI/I6J'I.I/IOTCKa OK
JBUYKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. Enqununel ckopoctu 1 Egg;%?;é;?siﬂﬁl 02079¢
14 Pacuer myTu u BpeMeHH IBUKEHUS 1 BHGH,HOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepums. Macca — mMepa HHEPTHOCTH Tel 1 Egg;ﬁ:;%;asﬁ?rﬁl £020¢10
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ITnorHOCTE BemecTBa. Pacyer Maccel M1 00beMa TeNa 1o €ro

bubmuoreka LIOK

16 IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparophas pabota «OnpeseneHue MmIOTHOCTH TBEPIAOTO
Tenay
18 Pemenue 3anau no teme "[InmoTHOCTH BemecTa" bubmmorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKkTepHCTHKa B3auMozeicTBus Ten. Cua
ynpyroctu. 3akoH ['yka
20 JlabopaTopHas paboTa «/3yueHre 3aBUCMOCTH PACTSDKEHHUS
(medopmalium) Ipy>KUHBI OT TPUIOKEHHON CHITBI»
21 Ssnenue tarorenns. Cuna TSHKECTH
29 CBs13b MEXITY CHIION TSI)K'?CTI/I 1 Maccou Iena. Bec Temna. EI/IGHII/IOTCKa IIOK
Pemienue 3ama4 no reme "Cuiia TsHKeCTH https://m.edsoo.ru/ff0al778
23 Cwia TsDKeCTH Ha IPYTuX MiaHerax. Ouznueckne bubmoreka [IOK
XapaKTEPUCTHKH IIJIAHET https://m.edsoo.ru/ff0al502
bubmmoreka IIOK
24 Wsmepenune cuit. JluHaMOMETp https://m.e dS(I)_}).ru IFf0al8ce
bubmmoreka IIOK
25 Bec Tena. HeBecomocTh mps://m.edS(I)_}).ru/fanN?S
2 CroxxeHre IByX CHJI, HAIPABICHHBIX IO OHOM TIPSIMOA. bubmuoreka [IOK
PaBHOIEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenne 3amad o Teme "PaBHozmelcTByIOMmAast cui'
28 Cuna Tpenus U e€ Buapl. TpeHue B MPUPOIE U TEXHHUKE EH@I,HOTeKa 0K
ttps://m.edsoo.ru/ff0alb9c
o | ersropmn o sy mancers s s, BuGorea 10K
COIPHUKACAIOIINXCSI TIOBEPXHOCTEN» hitps://m.edsoo.ru/ff0alccd
30 Pemennie 3aa4d Ha onpeeseHre PaBHOJAEHCTBYIOIIEH CHITBI
31 Pemenne 3amad mo Temam: «Bec tenay, «I paduueckoe bubmmoreka I[JOK
n3obpaxenue cuin», «Cuitbl», «PaBHOJCHCTBYIOIIAS CHI) https://m.edsoo.ru/ff0alde0
KontponbeHas padota o Temam: «MexaHHUecKOoe IBUKCHUECY,
32 «Macca, mnoTHOCThY, «Bec Tenay, «I'paduyeckoe
n3obpaxkenue cuimy, «CHibn
33 Hasnenne. CiocoObl yMEHbIICHHS U YBEITUUEHHsI JaBJICHUS bubmmoreka LJOK



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

https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS ra3za OT 00bEMa, bubmuoreka IJOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs! TBEPABIMU TEJIAMU, XKUAKOCTIMU U bubmauoreka LIOK
raszamu. 3akon ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B JKMAKOCTU U Ta3€, BEI3BAHHOE JICUCTBUEM CHIIBI bubmauoreka LIOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo Teme «JlaBieHue B )KUIKOCTH U Tase. bubmuoreka IJOK
3axon [Tackass» https://m.edsoo.ru/ff0a2826
bubauoreka LIOK
38 Coobmaronmmecs cocyast https://m.edsoo.ru/ff0a2970
. bubmmorexa LIOK
39 Tnapasmraeckuid npece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiiHeBoi XKUIKOCTHBINA HACOC
i bubmoreka [IOK
41 ATtMocdepa 3emin i IPUIUHBI €€ CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmauoreka [IOK
42 Bec Bo3ayxa. ATMochepHOe 1aBiIcHHE https://m.edsoo.ru/ff0a2b5a
43 Wsmepenne atmocheproro nasieaus. Onbit Toppuuerm Eg?;/%:e; daS(I)_})OrIlf/fanZ da8
44 3aBUCHMOCTh aTMOC(EPHOTO TaBJICHUS OT BBICOTHI HAT bubmmoreka [IOK
YpPOBHEM MOpSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-aneponn. AtMochepHoOe naBiieHre Ha Pa3TMIHbIX bubmmoreka [IOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad o Teme " AtmocdepHoe naBieHue"
47 [JeiicTBUE )KUAKOCTU U ra3a Ha MOrPY>KEHHOE B HUX TEJIO. bubmmoreka I[JOK
ApxumesnoBa cuia https://m.edsoo.ru/ff0a3276
48 JlabopartopHas pabdora «OnpeneneHne BRITAIKHBAIOIICH CHITBI, bubmmoreka I[JOK
JICHCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B JKUIKOCTHY https://m.edsoo.ru/ff0a33fc
o | aSopanapran a1 e crescnane s B LOK
A Py A https://m.edsoo.ru/ff0a3514
Tenay»
50 [TnaBaHMe Ten bubmorexa HOK

https://m.edsoo.ru/ff0a3a96
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Jlabopatopnas pabora "KoHcTpynpoBaHHe apeoMeTpa Win

51 KOHCTPYHUPOBaHUE JIOAKH U OllpeneseHue e 1
rpy30MnoIbEMHOCTH"
52 EEI;I;;I;;H?;E;Eg}:iﬁﬁ;ﬂ‘;ﬂ;giii‘;;;z’(ﬂ::ﬁ, JKAIKOCTEN 1 EHGJ],HOTeKa HOK
308 https://m.edsoo.ru/ff0a3654
53 KOHTpOHBEIaH paborta mo Teme «/laBiieHne TBEPIBIX TEIl,
KHUJIKOCTEH U Ta30B)»
Bbubmoreka [JOK
>4 Mexammsecias pabora https:// m.edsg).ru/fanBfSZ
Bbubmoreka [JOK
55 MoimHocTs. EAMHHIIBI MOIITHOCTH https://m.e dsg).ru /£f0a3f82
56 Ypok-uccnenoBanue "Pacd€r MOITHOCTH, pa3BUBAaEMOH MPH 1
norbEMeE Mo JecTHHUIE"
57 IIpocteie Mmexanu3Mmebl. Peryar. PaBHOBecue Clil Ha pelyare
58 Prruaru B Texnuke, ObITy 1 ipupoze. JlaboparopHas pabora 05 bubmmoreka LIOK
«MccmenoBanne yCIOBH PABHOBECHS PHIYAray https://m.edsoo.ru/ff0a478e
59 Pemienue 3aa4u o TemMe «Y CIIOBUSI paBHOBECHUSI pbluaray EH6H,HOTeKa 0K
https://m.edsoo.ru/ff0a48a6
Koaddurment mone3noro qeicTBUS MeXaHU3MA.
60 JlaGoparopnas pabora «3mepenne KI1/1 HakIOHHOM 0.5
TIJIOCKOCTI
61 Pemrenwne 3amad mo Teme "Pabora, momuocTs, KIT/" Eggglfl(;:é;iic%.orﬁlﬁ% 4c48
62 Mexanudeckas sHeprusi. Kunernueckas u moTeHIuagbHas BI/I6J'I.I/IOTCKa IHOK
SHEPTHs https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUSI MEXaHUIECKOH SHEPTHHI BHGH,HOTeKa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCHEPUMEHT M0 TeMe " DKCIIEPUMEHTAIBHOE
64 orpeneneHrne N3MEHEHHsI KHHETUIEeCKOH 1 MTOTeHIINATBHOMI 1
SHEPTHH NP CKATHIBAHHUHU Tella TI0 HAKJIOHHOW TIOCKOCTH"
65 KonTponsnas padora o teme «Pabora u MOIIIHOCTB.
OHeprus»
66 PesepBHbIii ypok. Pabora ¢ Tekcramu o teme "MexaHHUECKOe bubmmnoreka LJOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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ABUOKeHue" https.//m.edsoo.ru/ff0adee6
PesepBHeiii ypok. Pabora ¢ Tekcramu o teme "JlaBneHue Bubmmoreka LJOK
67 N o " 1 .
TBEPJBIX TEN, JKUAKOCTEH M ra30B https://m.edsoo.ru/ff0a4ffe
PesepBHbIii ypok. Pabora ¢ Tekcramu o teme "Padora.
68 " 1
MomHoCTh. DHeprus
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KUIACC
KoanuecTBo yacos
Ne Tema vpoKa K 0 Hara DJIeKTPOHHBbIe UG POBBIE
n/n yp Bcero OHTPOILHBIC PAKTHICCKHE | 4o vaenns o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
OCHOBHBIE TTOJIOKCHHST MOJICKYIISIPHO-KUHETHIECKON TEOPUH H bubmoreka [IOK
1 1 .
HX OIBITHBIE TIOTBEPIK ICHHSI https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopnenu TBEPIOTO, YKUIAKOTO U Ta3000pa3HOTO COCTOSHUH 1 bubmmoreka [IOK
BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOMCTB TBEPIOr0, KUAKOI'O M ra3000pa3HOro
4 COCTOSTHUH BEIIECTBA HA OCHOBE TTOJIOKEHHIH MOJIEKYJISIPHO- 1
KHHETUYECKOU TEOpUH
5 Kpucrammdaeckre n aMmopHbBIe Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CwmaunBaHme 1 KamUIIpHOCTh. [loBepXHOCTHOE HATSHKEHUE 1 bubmorexa HOK
P ' P https://m.edsoo.ru/ff0a5530
7 TemoBoe pacimmpeHye u cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepartypa. CBsi3b TeMIEPATYpPhI CO CKOPOCTHIO TEIJIOBOTO 1
JIBUYKCHUST YaCTHUI]
9 Buytpennss sneprusa. CriocoObl H3MEHEHUs! BHYTPEHHEH 1 bubnmorexa LJOK
SHEPTHH https://m.edsoo.ru/ff0a5c60
bubmmoreka LIOK
10 Brast Tennonepesady ! https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHdpepennus "[IpakTnueckoe HCIOIb30BAHNE 1 1 bubmmoreka LJOK
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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TEIUTOBBIX CBOMCTB BEIIECTB M MAaTEPUAJIOB B LIEIISIX
sHeprocOepekenus”

https://m.edsoo.ru/ff0a65c0

12 KoandectBo TemioTel. Y AenbHas TEMIOEMKOCTh bubmorexa LIOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro Oananca. Termaoo0MeH 1 TEIIOBOE EI/I6J]II/IOTCK3 LHOK
paBHOBeCHE https://m.edsoo.ru/ff0a7088
14 JlaGoparopHas pabota "VccienoBanue siBJICHUS TEIJI000MeHa bubmoreka ITOK
MIPY CMEIIMBAHUU XOJIOHOM U ropsideil Boab" https://m.edsoo.ru/ff0a6a98
15 Pacder xonmnuecTBa TEMIOTH, HEOOXOUMOTO JJIsSI HArPEBAHMS
TEJIa U BbIACIISIEMOI'O MM IIPpU OXJIAXKJACHHUU
16 JlabopaTtopHas pabota "OnpeneneHue yaenbHON bubmuoreka IJOK
TEITOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIUIMBA. Y IeNbHAS TEIIOTa CTOPAHUS EHGH,HOTeKa LOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBnenue u oTBepAEBaHNE KPUCTATUTNIECKUX TEN. Y IeNbHAs bubmmorexa LIOK
TEIIOTA TUIABIICHHS https://m.edsoo.ru/ff0a71d2
19 JlaGoparopHas padota "OnpeneneHUe yaeIbHON TEIIOTHI bubmmoreka [IOK
IIaBIeHus Ibaa" https://m.edsoo.ru/ff0a72fe
bubmmoreka IIOK
20 [TapooGpa3oBanue U KoHeH calus. Mcnapenue https://m.e dS(I)_}).ru 160a740C
TR P A —— ubmorera LIOK
ATMOCGEPHOTO SIaBTCHIA https://m.edsoo.ru/ff0a786¢c
29 BrnaxuocTs Bozayxa. JlabopaTopHas padota "Onpenenenne bubmmoreka [IOK
OTHOCHTEJIBHON BJIQXKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenne 3amaq Ha onpezeneHre BIaXXHOCTH BO3IyXa
o4 [puatme! pabots! TeroBbix Apurarteneil. [laposas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHHUS
o5 KIIJI TemoBoro npurartesis. TenaoBble IBUTAaTEIN U 3alllhTa Bubnuoreka IJOK
OKPY’KaIOIIEH CpeJIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHS U MPEBPAICHUS SHEPIHH B TEMIOBBIX
mpoiieccax
27 [TomroroBka kK KOHTPOIBHOM pabote o TeMe "TerioBsie bubmmorexa LJOK

siBjeHUsl. VI3MeHeHne arperaTHbplx COCTOSIHUM BellecTBa"

https://m.edsoo.ru/ff0a83f2
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KonTponbshas pabora o teme "TerioBbIe SIBICHMS.

bubmuoreka LIOK

28 Vi3MeHeHue arperaTHbIX COCTOSTHUM BeniecTa' https://m.edsoo.ru/ff0a86ae
29 OnekTpusanus Tel. J[Ba poia AIEKTPUUCCKUX 3apsioB
30 Ypok-uccnenaoBanue "DnekTpu3anus Tel HHAYKIUEH U pu 1
COIIPUKOCHOBEHHUH"
. bubnuorexa [JOK
31 BzaumMonelicTBre 3apsoKeHHBIX Tel. 3akoH Kymona hitps://m.edsoo.ru/ff0ag7e4
DnexTpudeckoe moie. HampsokeHHOCTh 3IeKTPUYeCKOro MOJIs. bubmuoreka IJOK
32 N .
[TpuHIUT CYTIEPIIO3UIIUH JISKTPUICCKHX MOJICH https://m.edsoo.ru/ff0a8a0la
33 Hocurenu sanekrpuueckux 3apsiioB. DIeMeHTapHbIH 3aps.
Ctpoenne aToma
[IpoBoAHVKH 1 AMIIEKTPUKHU. 3aKOH COXPaHEHUS bubmmorexa LIOK
34 .
DIIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemienue 3aj1a4 Ha MPUMEHEHUE CBOMCTB JIEKTPUUECKUX bubmoreka [IOK
35 .
3apsIoB https://m.edsoo.ru/ff0a90cc
36 DNEKTPUIECKHI TOK, YCIIOBUS €r'0 CYIIIECTBOBAHMSL. bubmuoreka [IOK
VICTOYHHMKH 3JIEKTPHUECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeMCTBHS IIEKTPHUISCKOTO TOKA bubsmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue "JlelcTBHE EKTPUICCKOTO OIS Ha 1
TIPOBOTHUKH M TUIJICKTPUKH"
39 DIEeKTPHUECKHI TOK B METAIlIaX, KUAKOCTIX U ra3ax bubmorexa LIOK
P A https://m.edsoo.ru/ff0a9838
40 OneKkTpudecKas Ienb U € COCTaBHBIE YaCcTH
a1 Cuna toka. JIaboparopnas pabora "U3mepenue u 05 bubmmoreka I[JOK
pEryJIupoBaHHe CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
OnexTpudeckoe Hanpspkerne. BonsTMmerp. JlabopaTopHas bubmmoreka I[JOK
42 " " 0.5 )
pabota "M3mMepeHue 1 peryIupoBaHie HAPSHKECHUS https://m.edsoo.ru/ff0a%e14
43 ConpoTuBiieHUE TPOBOAHUKA. Y IENHHOE CONPOTUBIICHUE bubmmoreka I[JOK
BeIIleCTBA https://m.edsoo.ru/ff0aa738
| opamaaa e S snetpisector 1 Buores LOK
P POBOIL ,,M ’ Has https://m.edsoo.ru/ff0aa738
TIOTEPEYHOr0 CEYeHUs U MaTepralia
45 3aBUCHMOCTB CHJIBI TOKA OT HanpspkeHHs. 3akoH Oma s bubmmnoreka LJOK
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y4aCTKa ICIun

https://m.edsoo.ru/ff0aa44a

JlaGoparopHas pabora "HccnenoBaHue 3aBUCUMOCTH CHJIBI

bubnmorek K
46 TOKa, UJIYIIEro Yepe3 Pe3ucTop, OT COMPOTUBJICHHS PE3UCTOPA 1 0 . orexa O
. https://m.edsoo.ru/ff0aa04e
1 HAIpPsKCHUSA Ha PE3UCTOPC
47 [TocnenoBaTenbHOE U ApaLICIBHOE COSTUHCHUS
IIPOBOJAHUKOB
JlaGoparopnas pabota "[IpoBepka npaBuia CI0KECHUS Butmorexa [IOK
48 HanpsHKEHUH TP MIOCIIEI0BATEIbHOM COEIMHEHUH 1B 1
P . P " A HEYX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlabopaTopnas pabota "IIpoBepka mpaBuiia AJisi CHJIbI TOKa 1 bubnuoreka ITOK
[IPU MAPAIUICTILHOM COIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenne 3a1a4 Ha mpuMeHeHne 3akoHa OMa 1Sl pa3IM9IHOTO bubmmoreka LIOK
COEIMHEHHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa u MOIIHOCTB AJIEKTpUIEecKOro Toka. 3akoH Jlxoyis- bubmmoreka LIOK
Jlenua https://m.edsoo.ru/ff0ab124
52 JlaGoparopnas padora "Onpezenenue padOThl ¥ MOIIHOCTH 1 bubnuoreka IJOK
AIIEKTPHYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEKTPUIECKIE TIEMH | MTOTPEOUTENH dIICKTPHIECKON dHEPTHN bubmmoreka [IOK
B ObITYy. KOpoTKOE 3aMBIKaHKe https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo TeMe "DINEKTPUICCKIE Bubmiorexa [IOK
54 3apsaapl. 3apsDKEHHBIE Tela U UX B3aNMOJICHCTBHS.
AR p? R A https://m.edsoo.ru/ff0abd2c
[TocTOsIHHBIH AIIEKTPHYECKII TOK
KoHTponbsHas paboTa 1o Teme "DIeKTpUIeCKUE 3apsIbl. Bubmiorexa LIOK
55 3apspKeHHbIE Tella U MX B3anMozeicTus. [locTosHHBIH
p N " A https://m.edsoo.ru/ff0abea8
JNEKTPUYECKUN TOK
56 ITocTossHHBIE MATHHUTBI, KX B3aHMOJIEHCTBHE
57 Ypok-uccinenopanue "M3ydeHue nonei noCTOSIHHBIX 1 bubmmoreka I[JOK
MaruToB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarauTHoe mojie 3eMJIM U €ro 3HaueHHE Bbubnuoreka IJOK
IUIS J)KU3HM Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnsIT Opcrena. MarauTHOE MOJE IEKTPUIECKOTO TOKA bubnmorexa LJOK
MarauTHOE 1oJie KATYIIKH C TOKOM https://m.edsoo.ru/ff0acld2
60 [IpumeHeHue PIeKTPOMarHuToB B TexHUKe. JlabopaTtopHas 05 bubmmorexa LJOK

pabota "M3yueHne qeiicTBUS MATHUTHOTO TIOJIsl HA MMPOBOIHUK

https://m.edsoo.ru/ff0ac74a
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¢ TokoM"

QHGKTPOHBI/IFBTGHL IIOCTOSIHHOI'O TOKa. Vcnons30BaHue

61 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA 1 bubmuoreka IJOK
Tpancnopte. JlabopatopHas padora "KoHcTpynpoBanue u https://m.edsoo.ru/ff0ac86¢c
M3y4eHUE pa0OTHI DJICKTPOBUTATENS "

62 OnbiTel @apajesd. 3aKOH IEKTPOMArHUTHOW WHAYKIUH. 1
ITpaBuiio Jlenna
OnekTrporeneparop. CrocoObl MOMyUECHHUS JISKTPUIECKON

63 SHEPTUH. DJISKTPOCTAHIIUN Ha BO30OHOBIIIEMBIX HCTOUHHUKAX 1
SHEPTUH

64 [MoaroroBka kK KOHTPOIBHOI padoTe 1Mo Teme "DIeKTPUIeCKUe 1
W MarHUTHBIC SIBJICHUS"

65 KontponbHas pabora 1o Teme "DiIeKTpuiecKue U MarHUTHbIC 1 bubmmoreka LIOK
siBrieHuA" https://m.edsoo.ru/ff0acb14
PezepBHbIii ypok. Pabora ¢ Tekcramu mo Teme "TeruioBsie bubmmoreka LIOK

66 " 1 )

SIBJICHUSA https://m.edsoo.ru/ffO0acc5e
PesepBuBIi ypok. Padora ¢ Tekctamu 1o TeMe "I1ocTOsSTHHBIM bubmmoreka [IOK

67 N 1 .

DIIEKTPUIECKUI TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHBIi ypok. PadoTta ¢ Tekctamu 1Mo TeMe "MarHuTHEIE 1
siBIEeHUS "

OBLIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 2 14.5

9 KUIACC
KosmuecTBo 4acoB

Ne Tema VooKa K n HJara JyeKTpOHHbBIE LU poOBBIE

n/n yp Bcero OHTPOILHLIC pakTideckue H3ydYeHHust o0pa3oBaTe/ibHbIE PecypChl

padoThI padoThI

1 MexaHnndeckoe IBKeHHe. MaTepraibHas TO9Ka 1

2 Cucrema otrcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 bubmmoreka LIOK
JBUOKCHUSI https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TIPSIMONMHEITHOE IBIKEHUE 1 bubmorexa HOK

p P A https://m.edsoo.ru/ff0ad19a

4 HepaBromepHoe npsimonuHeliHoe aBrkeHne. CpenHss u 1
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MI'HOBCHHAasA CKOPOCTb

5 [IpsimonuHeliHOEe paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE EH6H,MOTGK3 LOK
https.//m.edsoo.ru/ff0ad8d4
6 CKOpoCTh NMPAMOIUHEHHOT 0 paBHOYCKOPEHHOTO JIBUKEHHUSL.
I'padux ckopocTH
7 JlaGoparopHas pabota "OnpeaeneHUue YCKOPEHUs Tea pu bubmoreka ITOK
PaBHOYCKOPEHHOM JIBH)KEHUH 10 HAKJIOHHOMW MJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CobonHoe najenue ten. Onbitel [Nanumnes
9 PaBHOMepHOE BMXKEHUE 110 OKpYKHOCTHU. [lepron u yactora Bbubmorexa LJOK
obparenus. JInHeitHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBFHOE YCKOPEHHE
11 IIepsrlit 3akoH HetoToHA. BekTop cuibl Eggzﬁé;di(l)lo?rﬁlﬁoc’:\%ﬂ
12 Bropoii 3akon HetoToHa. PaBHozelcTByO1Ias crjia Eggﬁﬁé;di(l)lo?rﬁlﬁoc’:\ena
13 Tperwmit 3akoH HetoroHa. Cymepno3uIus Cuil Eg?;/%:e; daS(I)_}).OrIlf/fane982
14 Pemenme 3amay Ha mpuMeHeHne 3aK0HOB HetoToHA EH6H,HOTeKa OK
https://m.edsoo.ru/ffO0aeb6c
bubmmoreka IIOK
15 Cuna ynpyrocth. 3akon I'yxa https:// m.edscI)lo.ru/fanecaZ
16 Pemenne 3anad o teme «Cuia ynpyrocti
17 Jlabopartopnas pabora «OnpeneneHne KeCTKOCTH TPYKUHBDY BH6H,HOTeKa 0K
https://m.edsoo.ru/ff0aee28
bubmmoreka I[JOK
18 Chua Tpetns https:// m.edsc]){).ru/fanf738
19 Pemenne 3anad o Teme «Cuita TpeHUSD» BHGH,HOTeKa LOK
https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabora "Onpenenenue kodhdunreHTa TpeHus bubmmoreka I[JOK
20 CKOJIbXKEeHUs" https://m.edsoo.ru/ff0af8be
21 Pemenne 3anad no teme "3akons! HetoToHa. Cnna ynpyrocru. bubnmorexa LJOK
Cuuia tpenus" https://m.edsoo.ru/ff0afb8e
22 Cuna TsKecTH M 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHUE bubmmorexa LJOK

CBOOOIHOrO IMaICHUs

https://m.edsoo.ru/ff0af044
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Ypok-koHpepenmus "JIBukeHue TEI BOKPYT

23 rpaBuTannonHoro neHrpa (ComHeynast cucrema). I'anaktuku" !
24 Pemenue 3anad no Teme "Cuna TSKECTH U 3aKOH BCEMHPHOTO 1 Bubmoreka LJOK
TSAroTeHus" https.//m.edsoo.ru/ff0af5f8
25 [NepBas kocMuueckast ckopocTb. HeBecoMoCTh U meperpy3ku 1 EH6H.HOTCK3 LIOK
https.//m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepruanbHOR TOYKH. AOGCOIIOTHO TBEPIOE TENIO. 1 Bubmoreka LJOK
PaBHOBecHe TBEPIOTO Tela ¢ 3aKPEIIEHHON OChIO BpaIlleHHUS https://m.edsoo.ru/ff0afe36
27 Mowment cuibl. LleHTp TsRECTH 1
28 Pemenne 3anau o reme "MomeHT cuitbl. LeHTp TshkecTr" 1 ﬁ:tf?f/ﬁ?dii?ﬁ/ff%o% 4
29 [TonroroBka K KOHTPOIBHOM padoTe mo TeMe "MexaHudecKoe 1 bubmmorexa LIOK
IBWKEeHHE. B3auMozeiicteue ten" https://m.edsoo.ru/ff0b0408
30 KontponbHas pabora 1o Teme "MexaHU4ecKoe IBUKCHUE. 1 bubmmoreka LIOK
BsanmoneiicTere Ten" https://m.edsoo.ru/ffOb06ec
Nwmirynbe Tena. UMmynbe cuibl. 3aKOH COXpaHEHHUST UMITYJTBCA. bubmuoreka [IOK
31 VYupyroe v HEyIpyroe B3auMOIEHCTBHE . https://m.edsoo.ru/ffOb07fa
32 Perrenue 3ana4d mo temMe "3aKOH COXpaHEHHUS UMITy/Ibca" 1 BH6H,HOTeKa [OK
https://m.edsoo.ru/ff0b096¢
33 ypOK-KO'I'-I(I)epeHI_II/IH "PeakTHBHOE ABMKEHHUE B IPUPOIIC U 1
TEXHHUKE
34 Mexanmndeckas paboTa ¥ MOIITHOCTh 1 Eggglflﬁégjicl){).orﬁl ff0b0a84
35 Pabora cuitel TsKECTH, CHITBI YIPYTOCTH M CHITBI TPEHUS 1 BHGH,HOTCKa IOK
https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabora «OnpeneneHne padbOTHI CHITBI TPEHUS
36 MIPY PaBHOMEPHOM JIBUKEHUH TeJla TI0 TOPU30HTAITBHOM 1
MTOBEPXHOCTH»
37 Css3b 2HEpruU U paboThl. lloTeHnnanbHas SHEPTUS 1
38 Kunernueckas sneprus. Teopema o KHHETHUYECKOM SHEPTUU 1 BHGH,HOTeKa LOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE 1
40 JlaGoparopHas pabora «/3ydeHue 3aKoHa COXpaHEHUS 1 bubmmorexa LJOK

OHCPrum»

https://m.edsoo.ru/ff0b12fe
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bubmuoreka LIOK

41 KonebatensHoe NBMKEHHNE U €T0 XapaKTEPUCTHKH 1 hitps://m.edsoo.ru/ff0b1858
42 3aTyxaromue kojacOanus. BelHyKIeHHbBIE KOeOaHusl. 1 bubmuoreka IJOK
Pe3oHanc https.//m.edsoo.ru/ff0b20f0
43 MaTemaTuyeckuii ¥ pY>KMHHBIN MasgTHUKU 1
44 Ypok-uccieaoBanue «3aBUCUMOCTD MEPUO/Ia KOJICOaHHUH OT 1 EI/I6J]II/IOTCK3 HOK
’KECTKOCTH MPYKHUHBI U MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [peBpanienne SHEPTUU NIPH MEXAHUYECKHX KOJIEOaHHSIX 1
46 Ha6opaT013Ha;1 pabota «OnpeeieHne 4acTOThI U Iepruoia 1 EHGJ].I/IOTeKa HOK
KOJIeOaHUH MPYKUHHOTO MAsITHUKA https://m.edsoo.ru/ff0blaec
47 JlabopaTopHas pabota «[IpoBepka HE3aBUCUMOCTH TIEpUOJIa 1 bubmuoreka IJOK
KoJIe0aHUH rpy3a, MOJBEIICHHOr0 K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 MexaHnndeckre BoiHbI. CBOMCTBA MEXaHUYECKUX BOJIH. 1 bu6mmoreka IJOK
[Tpo/0/IbHbIE U TTOTIEPEYHbBIC BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpok-koHdpepennus "MexaHHYeCKrue BOJHBI B TBEPIOM Telle. 1
Ceiicmuaeckre BOJTHBI"
50 3ByK. PacmipocTpanenne u oTpakeHHe 3ByKa 1
51 Ypok-uccnenosanue "HabroneHrne 3aBUCHMOCTH BBICOTHI 1
3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKHIA PE30HAHC 1
Ypok-kordepentus "YnpTpa3Byk u HH(PA3BYK B IPUPOJIE U bubmmoreka [IOK
53 TexHHKe" ! https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOIBHOU padoTe 1o TeMe "3aKOHbI 1 bubmmoreka [IOK
coxpaHeHus. MexaHudeckre KoneOanus U BOIHBL" https://m.edsoo.ru/ff0b25f0
55 KonTponsnas pabora o Teme "3aKOHBI COXpaHEHHS. 1
MexaHndeckne KoneOaHus ¥ BOJHEI"
56 DNeKTPOMAarHUTHOE TTOoNe. DJIEKTPOMarHUTHBIE BOJTHBI 1 BHGH,HOTeKa HOK
https://m.edsoo.ru/ffOb2abe
57 CBO¥iCTBa 3JIEKTPOMAarHUTHBIX BOITH 1
58 VYpoxk-koHdpepenuus "llkana 3meKTpoMarHUTHBIX BOJH. 1 BI/IGJ'I.I/IOTeKa HOK
Hcrosib30BaHKE JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H" https://m.edsoo.ru/ff0b2fe6
59 Ypok-uccnenosanue "M3ydeHune cBOICTB 3JEKTPOMATHUTHBIX 1 bubmmorexa LJOK

BOJIH C TIOMOIIHI0 MOOMIIEHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c
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Pemienue 3aga4d Ha OIpeACICHUC YaCTOThI U AJIMHBL

60 ANEKTPOMAarHUTHOW BOJHBI

61 DnexkTpoMarHuTHas npupoaa ceera. CKOpoCTh CBETA. bubmuoreka IJOK
BosHOBBIC CBOIiCTBa cBeTa https://m.edsoo.ru/ff0b31d0

62 Uctounuku ceera. [IpsamonuneitHoe pacpocTpaHeHHE CBETA. Bubmmoreka LJOK
3armenus Comnnua u JIyHb https://m.edso0.ru/ff0b3658

63 3aKoH oTpakeHHsI CBeTa. 3epkana. Pemenne 3aqa4 Ha bubmoreka ITOK
PUMEHEHHUE 3aKOHA OTPAYKCHUSI CBETa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenne cBeTa. 3aKOH IPETOMIICHUS CBETA EH6H,HOTeKa OK

https://m.edsoo.ru/ffOb3aea

65 ITosnHOE BHYTpEHHEE OTpaxeHue ceera. Mcnons3oBanue Bbubmoreka [JOK
MOJIHOTO BHYTPEHHEr0 OTPaXKEHHSI B OIITHYECKUX CBETOBOJIAX https://m.edsoo.ru/ff0b3c5¢c
JlaGoparopnas padora "VcciienoBaHre 3aBUCUMOCTH YIjia

66 MPEIOMJICHHS CBETOBOI'O JIyda OT yIJia [aJIcHUs Ha TPaHMIIe
"Bo3myx-cTekio""

67 Ypok-kordpepenius "Vcnonp30BaHue MOTHOIO BH}'ITpeHHeFO
OTpaKEHUSI: CBETOBOJIbI, ONITHKOBOJIOKOHHAS CBA3D"

68 Jlunzel. OnTHYecKas Cuiia JINH3BI Eg?;/%:eg daS(I)_}).OrIlf/ffObB f2c

69 [MocTpoeHune U300pakeHUH B JTMH3aX BH6H,HOTeKa OK

https://m.edsoo.ru/ff0b444a

70 Jlaboparopnas pabota "Onpenenenne GOKYCHOTO PacCTOSHUS bubmmoreka [IOK
M ONTHYECKOM CHIIBI COOMpArOIeil THH3BI" https://m.edsoo.ru/ff0b4206

71 Ypok-koHdpepeHnus "OnTraecKkue JIMH30BbIC TPHOOpPH" Eﬁ?ﬁﬁicﬁﬂﬁ/mcowe

72 ['1a3 kak onTHdeckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koadepennus "Jledb ekt 3penus. Kak coxpannuth
3peHue"

74 Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHA. bubnmorexa LJOK
CrnoxkeHre CIIeKTpaIbHBIX 1[BETOB. J{ucmepcus cBeta https://m.edsoo.ru/ffOc0f4c
JlabopartopHas padota "OnbITHI IO Pa3IoKEHNIO OENOro cBeTa Bubnmorexa LOK

75 B CIIEKTP W BOCTIPUSTHIO IIBETA MPEIMETOB IPHU HX

HaAOJII0ICHUH Yepe3 LIBETOBbIC PUILTPHI"

https://m.edsoo.ru/ff0c0e2a
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VYpok-nipakTukyMm "BonHOBBIE CBOICTBA CBETA: TUCIIEPCHS,

76 unTepdepenus u audpaxkuus”
77 OmnbiTel Pezepdopaa u muianerapHast Mozens aToMa ﬁggg:lflﬁﬁi(])_[o?i/ffOchaS
78 [Toctynatel bopa. Mogens atoma bopa
79 Hcnyckanue u norsoiieHre cBera aroMoM. KBaHTBI. Bubmoreka LJOK
JluHeWvaTple CIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpok-mipaktukym "HabmogeHue cekTpoB ucimyckanus' EHGH,HOTeKa LOK
https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI Bubmiorexa LOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue aToMHOro siiipa. HykiioHHast Mozienb EHGH,HOTeKa OK
https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE peBpanieHus. M3oTomns EHGH,HOTeKa IOK
https://m.edsoo.ru/ffOclald
84 Pemenne 3amad mo Teme: "PamnoakTHBHBIC IpeBpanieHUs " EH6H,HOTeKa OK
https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnana
86 Ypok-koH(pepeHnus "PamnoakTHBHEIE H3TYICHHS B TIPUPO]IC, bubnuoreka I[TOK
MeIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 Snepublie peaknuu. 3aKOHBI COXPAaHEHHUS 3apSI0BOT'O U bubmmoreka [IOK
MAaCCOBOT'0 YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBs3M aTOMHBIX siep. CBsI3b MacChl U YHEPTUN BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOcld7a
89 Pemenne 3anad o teme "SnepHsie peakuun”
9 Peakiuu cunTesa u aenenus saep. Mctounuku sHepruu bubmmoreka I[JOK
ConHna u 3BE321 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHbpepeHus "}Iz[epfiaﬂ sHepreTuka. JlelcTBus
PaAMOaKTUBHBIX M3ITYYEHUH Ha KUBBIC OPTaHU3MBEI"
S O S A — Bubuorexa LIOK
| https://m.edsoo.ru/ff0c223e
KBaHTOBBIC SIBNICHUS
93 KontponbHas pabora no Teme "DneKTpOMarHUTHOE MOJIE.

OnekTpoMarHuTHele BoJdHbL. KBaHTOBBIE siBeHUS"
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94 [MoBTOpenue, 0606meHue. JlabopaTopHble pabOTHI IO KypCy 1 1 bubmuoreka IJOK
"B3anmoseiicTere Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHue, 0000IeHue. PerieHrue pacyeTHbIX U 1 bubmauoreka LIOK
Ka4yeCTBEHHBIX 3a1a4 1Mo TeMe "TermnoBsle mporecchr” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, obobmeHme. Pemmenne pacueTHbIX U 1 Bubmmoreka LJOK
KauecTBeHHEIX 3a1a4 mo TeMme "KITJ TermmoBeix asurareneii” https://m.edsoo.ru/ff0c2a22
97 [ToBToOpenue, obo0mIeHNe. Pemenne pacueTHbIX 1 1 Bubmoreka LJOK
KadecTBeHHBIX 3a1a4 1o Teme "KIIJ] asekrpoycTanoBok" https://m.edsoo.ru/ff0c2b30
98 [oBTopenue, obobmenue. JlabopaTopHbie paboOTHI IO KYpCy 1 1 Bbubmoreka [JOK
"CBeTOBBIE SIBITEHUS " https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0000meHue. PaboTta ¢ TekcTamMu 1o TeMe 1 bubauoreka LIOK
"3aKOHBI COXpAaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6obmeHne. PaboTa ¢ TeKCTaMu 110 TeMe 1 bu6mmoreka IJOK
"KonebaHus ¥ BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obobmeHne. PaboTa ¢ TeKCTaMu 110 TeMe 1 bu6mmoreka IJOK
"CBeTOBBIE SIBIEHHS " https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, obobmeHne. PaboTa ¢ TeKCTaMu 10 TeMe 1
"KBanToBas u sjepHas Gpusnka”
OBHIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUISA YYHEHUKA

1. ®wusuka: 7-i knacc: 0a30BbIi ypoBeHb: yueOHuk, 7 kiacc/ [leppimkun .M., Banos A.U.,
AxnmonepHoe obuectBo «M3natensctBo «lIpocBemenuey.

2. IleppiukuH, A.B. CoopHuK 3a1a4 o gusuke: 7-9 ki.: k yueOnukam A.B. Ileprimkuna u ap. «dusnka
7 knacey, «dusnka 8 knacey, «Pusuka 9 knace» \ A.B. Tlepoimkun; coct. I'.A. Jlonosa. — 9-¢ 3.,
nepepad. U mom. — M.: MzpatenbctBo «Ox3amen», 20133, — 269, [3]c. (Cepust «YuebHO-
METOJAMYECKUM KOMILIEKT)))

METOAUYECKUE MATEPUAJIBI AJ151 YUUTEJISL
1. UYepnukona, O.A., ®usuka: 7-i kiacc: 0a30BbIl YPOBEHB: METOAMYECKOE TOCOOHE K yueOHUKY V.M.
[eprikuna, A. W. Banosa / O.A. Uepnukora, C.H. 'magenkoBa, B.B. Kynpsisues. — 3-e u3j.,
nepepad. — Mockga: [Ipocesimienue, 203. — 94, [1] c.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. http://www.rosolymp.ru






