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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma yueOHoro mnpeamera «@Pu3uMKa» HAa YpPOBEHb OCHOBHOTO OOILEro
oOpa3zoBanus 1715 o0y4aronuxcs 7—9-x kiaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

e  @enepanbHoro 3akoHa ot 29.12.2012 Ne273-®D3 «O6 obpa3oanuu B Poccuiickoit denepanuny;

® [pHKa3a MUHUCTEpCTBa oOpa3oBanus M Hayku PD or 17.12.2010 Nel897 «O06 yrBepkaeHHH
(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00I1Iero 00pa3oBaHUs»;

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne370 «O06 yrBepxkacHuU deaepaabHON
00pa3oBaTeNbHON IPOTPAMMbI OCHOBHOTO OOIIET0 00pa30BaHU;

e (denepanbpHO paboueit mporpamMmbl yueOHOTo mipeaMeTa «Dusnukay.

CBs13b ¢ paboueli MporpaMMOil BOCITUTAHUS IITKOJIBI
Peanu3anus BOCHHMTATENFHOTO MOTEHLMANA YPOKOB HH(POPMATUKU (YPOUHOH JESTEIBHOCTH,
ayTUTOPHBIX 3aHATUHN B paMKaxX MaKCHMaJlIbHO JOMyCTUMOM Y4eOHON Harpy3Ku) npeaycMaTpUBaeT:

¢ MaKCHMaJIbHOE HKCIIOIb30BAHHE BOCHUTATENBHBIX BO3MOXKHOCTEU COJEp)KaHUS YPOKOB JUIS
dbopMupoBaHus 'y OOy4arommMxcs POCCHMCKMX  TPAAMIMOHHBIX  JIyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LEHHOCTEH, POCCUHCKOIO0 HCTOPUUYECKOI'O CO3HAHHMSI Ha OCHOBE HMCTOPUYECKOTO
MPOCBEUICHHS; MMOAOOP COOTBETCTBYIOUIETO COJAEPKAHUS yPOKOB, 3aJaHUil, BCIOMOTaTeIbHBIX
MaTepHasioB, MPOOJIEMHBIX CUTYalUH JJIs1 00CY K ICHHIA;

e BKJIOUYEHHUE B COJIEP)KAHUE YPOKOB LIEJIEBBIX OPUEHTHUPOB PE3YJIbTATOB BOCIIUTAHUS, UX YYET B
OTIpe/IeNICHUU BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHSATHUH;

e BBHIOOpP METOJOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCIHMTATEIbHOE BO3/ACHCTBHE Ha
JIMYHOCTh B COOTBETCTBUU C BOCHHUTATEIbHBIM HJIEAJIOM, LIEJBI0 U 3a/JadyaMl BOCHUTAHMS, LEIEBBIMU
OpUEHTHPAMHU PpEe3YJIbTaTOB BOCHUTAHUS; pEAIM3AlMI0 TMPUOPUTETa BOCHHTAHUA B Y4eOHOI
NeSITENIbHOCTH;

® T[pUBJIEYCHHE BHUMaHUS OOy4yalOUIMXCSd K LIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha ypoKax
MPEIMETOB, SIBJICHUNW W COOBITUN, WHHUIIMMPOBAHHE OOCYXKIEHUH, BBICKA3bIBAaHHI CBOEro MHEHUS,
BBIPAOOTKH CBOET0 JIMYHOCTHOI'O OTHOIIEHHUS K U3y4aeMbIM COOBITUSAM, SIBICHUAM, JIULAM;

® TpPUMEHEHHE WHTEPAKTHBHBIX (OPM y4eOHOU paOdOThl — MHTEIUICKTYATbHBIX, CTHMYJIHPYIOIIAX
MO3HABATENIbHYI0 MOTHBAIUIO, UTPOBBIX METOIUK, TUCKYCCHUM, IAIOMIMX BO3MOXHOCTH MPHOOPECTH
OTIBIT BEJICHHSI KOHCTPYKTHUBHOTO JTHANIOTa; TPYNIOBON PabOThI, KOTOPast YIUT CTPOUTH OTHOIICHHS H
JIeCTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIICHUS;

e noOyxJaeHue OOydaromMxcsi CcoOMoAaTh HOPMBI IOBEACHMS, MpaBUiIa OOLIEHHS CO
CBEPCTHHUKAMHM U M€Iaroru4ecKMMHU pabOTHUKaMH, COOTBETCTBYIOIIUE YKy IIKOJIbI, YCTAHOBJICHUE U
MOJIICPIKKY 100poXkKenaTeIbHOW aTMOC(hepsI;

e OpraHM3alMi0 HACTaBHMYECTBA MOTHBUPOBAHHBIX M JPYIUPOBAHHBIX OOYYAIOIIMXCS HaJ
HEYCTEBAIOIMMUMH OJHOKJIACCHUKAMHU, B TOM YHCII€ C OCOOBIMH 00pa3oBaTEbHBIMU MOTPEOHOCTAMH,
JAIOIIETO 00YYArOIIMMCS COIIMATbHO 3HAYUMBI OMBIT COTPYTHUYECTBA U B3AMMHOW TTOMOIIIH;

® UHUIUHPOBAHWE M  TOJAEPKKY  MCCIEIOBATEIbCKOM  JEATENIbHOCTH  OOYYarolIuxcs,
IUTAHUPOBAaHUE U BBIMIOJIHEHUWE WHIUBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIUTATEILHON
HaIpPaBJIEHHOCTH.

Pe3ynbpTarhl eiMHCTBA Y4€OHOUM M BOCIIUTATENILHOM ASSITENFHOCTA OTPAXEHBI B pa3jeie paboydeii
porpaMMsbl «JIMUHOCTHBIE pe3yNbTaThl U3yueHHs yueOHoro npeamera «Pu3nkay Ha ypOBHE OCHOBHOTO
00111eT0 00pa30BaHUsY.



COJEPKAHUE OBbYYEHUA

7 KUIIACC

®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAI0IIero MUpa.

®usuka - Hayka O npupoze. SBieHus npuponbl. PU3NUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL. V3Mmepenue ¢usndyeckux BenuyuH. Du3MUeckue IpUOOpHI.
ITorpemHocTh M3MEpeHN MexyHapoIHas CUCTEMA €IMHMII.

Kak ¢usuka u apyrue ectecTBeHHbIE HAYKH U3ydaloT mpupoay. EcrecTBeHHO-HAYYHBIH METO[
NIO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOIO BOIPOCA, BBIJBM)KEHUE TMIIOTE3, SKCIEPUMEHT IO
MPOBEPKE TUMOTE3, 00bICHEHHE HAa0M0JaeMOoro sBieHus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBIO
MOJIEIIEN.

JemMoHCTpanmu.

MexaHnueckue, TEII0BbIe, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHMSL.

dusnueckue npruOOpsl U MPOoLEAypa IPSIMbBIX U3MEPEHHH aHAIOTOBBIM B IU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI M ONBITHI.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.

W3mepeHune pacCTOSHUM.

H3mepenune 06bEMa KUAKOCTU U TBEPIOTO TEa.

Onpenenenue pasmMepoB MaJbIX TEI.

W3mepeHnue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBhI.

ITpoBenenune ucciaenoBaHus IO MPOBEPKE I'MIIOTE3BI: NAIBHOCTH MOJETA HIAPUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TEM O0JIbliIEe, YeM OO0JIbIlIE BBICOTA ITYCKA.

ITepBoHayajibHBIC CBEICHUSI O CTPOCHUH BelllecTBAa.

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE JAUCKPETHOE
CTPOCHME BEILECTBA.

JIBuxenne uyactul BemiectBa. CBA3b CKOPOCTHM JBMKEHHMS YacTULl C TEMIIEpaTypou.
bpoyHoBckoe naBwxkenue, auddysua. B3aumonelicTBHEe dYacTHIl BelleCTBAa: MPUTSDKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHUS BELLIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX (KPUCTAIUIMUECKUX )
Ten. B3auMOCBsI3p MEXly CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX M HUX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdemoHcTpanmu.

Habmtonenue OpoyHOBCKOTO JABHIKEHHUS.

Hab6mronenue quddysun.

Habmtonenue siieHuil, 00bACHAIOMUXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHIL BEIEeCTBa.

JlabGopaTopHbie padoThl U ONBITHI

OneHka JuaMeTpa aToMa METOJIOM PSJIOB (C UCIIOJIb30BaHUEM (oTorpaduii).

OnpIThI 10 HAOTIOIEHHUIO TETJIOBOTO PaCIIMPEHMsI Ta30B.

OnbITH IO OOHAPYKEHUIO JIEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

JBu:KeHMe U B3auMo/ieiicTBHUE TeJl.

Mexannueckoe ABUXKEHHE. PaBHOMeEpHOEe M HepaBHOMeEpHoe aBMkeHue. CkopocTtb. Cpenssisa
CKOpPOCTb NPU HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTt myTu 1 BpeMeHU JABHKEHUS.

SIBnenue nHepuuM. 3aKOH MHEpLUUHU. B3aumoneicTBue Ten Kak IpUYMHA U3MEHEHUS CKOPOCTH
JNBWKEHHs Tesl. Macca kak Mepa uHepTHOCcTH Tena. [lmoTHocTs BemecTBa. CBA3h IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIle 00BbEMA BeIIeCTBa.

Cuita Kak XapakTepHuCTHKa B3aumojencTBus Ten. Cuia ynpyrocty u 3akoH I'yka. M3mepenue
CWJIBI C NOMOILIBIO JUHAMOMETpA. SIBiIeHHME TATOTEHHS U cuia TshkecTH. Cuia TSOHKECTH Ha APYTHUX
mnaHetax. Bec Tenma. Heecomocts. CliokeHue CWJI, HalpaBiI€HHBIX 10 OJHOW IPSAMOM.
PaBHogelicTByromas cun. Cuna TpeHus. TpeHue CKONbXKEeHHsS U TPEHHE MOKOsA. TpeHue B NMpUpoAe U
TEXHHKE.

JdemMoHcTpanuu.

HabmtoneHne MexaHMYeCcKOro ABMKEHUS Tela.



H3Mepenne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.

Habnronenue siBleHUs] HHEPLIUH.

Habnoienne n3MeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOHU.

JlaGopaTopHble paGoThI U ONBITHI.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIapuKka B OKMIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM HIapUKa MO0 HAKIIOHHON TJIOCKOCTH.

Omnpenenenne IOTHOCTU TBEPJOTO TeENA.

OnpIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh pacTsbkeHus (aedpopmanuu) MOPYKHHBL OT
IIPUIIOKEHHOMN CHUIIBL.

OnbIThL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tella U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

JlaByieHne TBEPABIX TeJI, )KMAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIICHUS] W YBEIMYCHHS naBieHus. [laBnenue rasza. 3aBHCHMOCTH
naBieHus ra3a ot oOb&ma, Temmeparypbl. llepegaua naBneHuss TBEPIBIMH TEJIaMH, XKUAKOCTAMU U
razamu. 3akoH I[lackans. [IHeBMaTnyeckue MamMHbl. 3aBUCUMOCTh JAaBJICHUS JKUJKOCTH OT INIYyOWUHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. ['uapaBandeckie MeXaHU3MBbl.

Atmocdepa 3emin u atMocdepHoe AaBieHue. [[puarHbI CylecTBOBaHUS BO3IYITHONH 000I0YKH
3emmu. Omnbit Toppuuemmu. W3mepenue atmocdepHOro maBieHUs. 3aBUCHUMOCTh aTMOC(EpPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl a1 u3MepeHust aTMoc(EpHOro AaBJICHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxumeioBa) cuma.
3akon Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

JdeMoncTpanum.

3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATYphl.

[lepenaua naBneHus KUIKOCTHIO U Ta30M.

Coobmarommecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

3aBUCHUMOCTh BBITAKUBAIOIIEH CHJIBI OT 00BbEMa MOTPY:KEHHON YacTH Tela U IUIOTHOCTH
KUKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHMs TeJ: IJIaBaHUE WM HOTPY)KEHHME Tl B 3aBUCHUMOCTH OT COOTHOIIEHHS
IJIOTHOCTEH Tea U KUJKOCTH.

JlabopaTopHble padoThl U ONBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00BbEMa MOTPYKEHHOW B JKUIKOCTh YACTH
Tena.

OrnpezeneHne BHITAIKUBAIOLIEH CUIIbI, AEHUCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIAKOCTD.

[IpoBepka HE3aBMCHUMOCTH BBITAJKUBAIONIEH CHUJIbI, JEUCTBYIOIIECH HA TEJIO B KUJIKOCTH, OT
Macchl Tena.

OnbIThL, TEMOHCTPUPYIOIINAE 3aBUCHMOCTh BBITAJIKMBAIOIIEH CHWIIBI, ACHCTBYIOLIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MIOTHOCTH XKUJAKOCTH.

KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHHWE JIOAKM M ONpenelieHHne  eé
IPy30I0AbEMHOCTH.

Pabdora u MOIIHOCTH. DHEPIrHU.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MexaHHM3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IIpaBuiio paBHOBecHs pbluara.
[IpumeHeHne mpaBuiIa paBHOBECHs pbhluara K OJIOKY. «30510To€ mpaBuio» MmexaHuku. KoadduimeHT
nonie3noro Aeiicteus (nanee - KI1J1) mpocteix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckast sHeprus. KuHernueckass u moTeHuuanbHas sHeprus. [IpeBpamieHue ogHOrO
BHUIa MEXAHUYECKOM YHEPTUH B IPYroil. 3aKOH COXPaHEHUs SHEPTUHM B MEXAHHUKE.
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JdemMoHcTpaumu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

JlaGopaTopHble padoThI M ONBITHI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM ABM)KCHHUU TeJIa MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHS phluara.

N3mepenne KIIJ] HaKIOHHOM TIIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHH.

8 KUIACC

TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUs BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJEKYJ. OIBIThl, MOATBEPKIAIOIINE OCHOBHBIE IOJIOXKEHUS MOJEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Mopnenu TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHMM BemlecTBa. Kpucraminmueckue u
amop¢ubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKHIKOCTEH W TBEPIBIX TEN HAa OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. CMauMBaHue U KalWJUIIPHBIE siBJIeHUs. TemioBoe paciupeHue u
CKaTHe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS 4acTUL. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEW SHEpruu: Telionepeaada U coBeplieHue padotrbl. Buubl
TEIUIONEepe1avu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonnuectBo TemnoTsl. VYaenbHas TEIIOEMKOCTh BEILIECTBA. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHUE TerioBoro Oananca. [1naBnenue u oTBepJeBaHNe KPUCTAIIIMYECKUX BEIIECTB.
YaeneHas TeruioTa miaBieHus. [lapooOpasoBanue n kouaeHcanus. Mcmapenue. Kunenme. VY penpHas
TeIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.

Brnaxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeibHas TEIJI0TAa CTOPAHUS.

[Ipunnuns! padoTs! TemnoBbix apurateneid KI1J[ rennosoro npuratens. TennoBble ABUTaTeNH U
3allATa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Ipoleccax.

JdemMoHcTpanuu.

HalGmronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nupdysumn.

HaGmronenue siBneHnii cMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

HaGmntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue naBieHus ra3a nNpyu M3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKIACHHUH.

[IpaBuna n3amepeHus TeMrepaTypsl.

Bunael Terionepenayu.

OxJaxaeHue mpu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHrH padoThl BHEUTHUMH CUJIAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

HaOironenne Kuneuns.

HabnroieHre mocTosHCTBa TeMITepaTyphbl pH TJIaBJICHUU.

Mopgenu TeIIOBLIX NBUTaTeIEH.

JlabopaTopHbie padoThI U ONBITHI.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 1O HAOIIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEN U TBEPIBIX
TeJl.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIpHIIA.

OHBITI:I, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD JaBJICHUA BO3/1yXa OT Cro 00BéMa U HarpeBaHusd UJInN
OXJIAXKJICHHA.



[TpoBepka rumoTe3sl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TEMIEPaTypHI.

HaOnronenue n3MeHeHMsl BHYTpEHHEH SHEpruM Teja B pe3yibTaTe TeIulonepenayd U padoTbl
BHEILIHUX CUJIL.

HccnenoBanue sBIEHUS TEMII000MEHa IIPH CMEIIMBAHUU XOJOJHON U ropsiueit
BOJIBI.

OmnpezneneHue KOJIMYECTBA TEMJIOThI, IOJIYYEHHOIO BOAOH INpH TEMIO00OMEHE € HarpeTbiM
METAIINYECKUM LIUJIUHAPOM.

OnpezaeneHue yaelbHONW TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCapeHus.

OnpezneneHyre OTHOCUTENILHON BIaKHOCTH BO3yXa.

Onpenenenue yneiabHON TEIUIOTHI IUIABJICHUS JIbJIA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUS.

Onextpuzanus Ten. /[Ba popa sneKkTpuyeckux 3apsaoB. BzaumopeicTBue 3apsyKEHHBIX TeIl.
3akoH Kysnona (3aBHCMMOCTh CHMJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX Tel OT BEIMYUHBI 3apsoB U
paccTOsSHUS MEXY T€JIaMu).

Onexrpudeckoe nojue. Hanpssk€HHOCTB 2neKkTpuueckoro nois. [Ipuanun
CYIEPIO3ULIMHU IEKTPUUYECKUX I0JIeN (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIEMEHTApHBIA AeKTpudeckuil 3apsn. CtpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOT0 3apsijia.

DNEKTPUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS MIEKTPUYECKOr0 TOKA. FICTOUHMKN TOCTOSTHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUM TOK B
KHUJIKOCTSIX U ra3ax.

Onexrpuueckas uenb. Cuia Toka. DnekTpuueckoe HanpspkeHue. ConpoTUBIEHHUE MTPOBOIHUKA.
VYaenpHOE compoTHBIeHME BemecTBa. 3akoH Owma uig ywyactka unenu. IlocnenoBarenbHoe U
napajuiesIbHOE COeIMHEHNE IPOBOIHUKOB.

Pabota u MOLIHOCTBH 3neKTpuuyeckoro Toka. 3akoH JDxoymns-JleHuna. DnexkTpuyeckue Lenu u
MOTPeOUTENH dIIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocrossHHBIE MarHuTBl. B3anMopelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe IOJE.
MarnuTtHoe mosie 3eMJIM UM €r0 3HaueHue A ku3Hu Ha 3emsie. OmbIT Dpcrena. MarHuTHOE ToJie
NEKTPUYECKOr0 TOKa. [[puMeHeHue 3JIeKTpOMarHMTOB B TEXHHUKE. JlelicTBHE MarHUTHOIO MOJs Ha
MIPOBOJAHHUK C TOKOM. OJIEKTPOJIBUraTellb MOCTOSIHHOrO ToKa. Vcrmosnbp3oBaHue ayeKTpoaBHUraTesei B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Papanes.  SIBneHue  snekTpoMarHutHOoM — mHAaykuuu.  IlpaBumo  Jlenma.
Onexrporereparop. CrnocoObl  NOMY4YEHHs  JNEKTPUUECKOM  SHEpruM.  DJIEKTPOCTAaHIMH  Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUH.

JdemMoncTpanuu.

DJeKTpu3anus Tell.

JIBa posia JIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.

Y CTpoHCTBO U IEHCTBHE IEKTPOCKONA.

OnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/I0B.

IIpoBOAHMKY M TUAIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

M cTOUHMKH TOCTOSIHHOTO TOKA.

JIencTBUA 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUHN TOK B JKUIKOCTH.

I" a30BbIit pazps.

N3mepeHue cuibpl TOKa aMIIeEpMETPOM.

W3MepeHne 31eKTpU4eCcKOro HalpsKEeHHs BOJIBTMETPOM.

Peocrar u marasuH COIPOTUBIICHUN.

B3aumonencTBue NOCTOSHHBIX MarHUTOB.



MopennpoBaHre HEBO3MOKHOCTH PA3JEJICHHS MOJOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTtHoe 1nose Toka. JJIeKTPOMAarHur.

JleficTBrE MarHUTHOTO 1OJIL Ha TPOBOJIHUK C TOKOM.

DneKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnsiTel Dapagnes.

3aBUCHMOCTb HaIlPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3HUKHOBEHHMS.

DneKTporeHepaTop MOCTOSIHHOIO TOKA.

JlabGopaTopHblie padOThI M ONBITHI.

OnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue NeiHCTBUS JIEKTPUUECKOTO MOJIA HA MPOBOJAHUKH U AUAIeKTpuKu. COOpKa 1

IIpoBepKa pabOTHI AIEKTPUUECKON LIENHU MOCTOSIHHOTO TOKaA.

W3mepenue u peryampoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HaPSKEHUS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKa,  MAYLIETro yepes  pe3ucrop,
OT CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA pE3UCTOpE.

OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIIEHUS IPOBOIHUKA OT €TI0
JUIMHBI, IJIOLIAAH [TONEPEYHOr0 CEYEHUs U MaTepuaia.

[IpoBepka mpaBuia CiI0KEHUS HAIPSKEHUH TIPU [1OCJIE10BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia st CUIIbI TOKA MPU NAPAILJIEIBHOM COEUHEHUN Pe3ncTopoB. Omnpeenenue

paboTHI SIEKTPUIECKOTO TOKA, UAYIIETo Yepe3 pe3uctop. OnpeneneHrne MOITHOCTH

3JIEKTPUYECKOTO TOKA, BbIIEIsIEMOM Ha pe3uctope. McciaenoBanue 3aBUCUMOCTH

CHJIBI TOKa, UYUIEro Yepes3 JaMIouKy,

OT HANPSDKEHUS HA HEM.

Omnpenenenne KIIJ] narpeBatens.

HccnenoBanne MarHUTHOTO B3aWUMOJEHCTBUS MMOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHEHUHU U PA3ICICHHH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM M MarHuTa
OT CHUJIbI TOKA M HANPABJIEHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MarHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

KoucTtpyrnpoBanue u nusydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTaHOBKHU.

OnBITHI 10 UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHAYKIIMHU: UCCIEA0BAHNE U3MEHEHHM
3HAYCHHS ¥ HAMPABJICHUS] HHIYKIIMOHHOTO TOKA.

9 KIIACC

MexaHnn4yeckue siBJeHHS.

Mexannueckoe aABMKeHHe. MatepuanbHast Touka. Cuctema orcyé€ra. OTHOCUTENBHOCTD
MEXaHWUYECKOr0  JBWXKEHMS. PaBHOMeEpHOe  npsMoJiMHEWHOe  aBMkeHHE.  HepaBHomepHoe
npsiMoJiuHetHoe ABMkeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTh TeJia MPU HEPaBHOMEPHOM JIBUXKEHUU.

Yckopenue. PaBHOycKkOpeHHOe mpsiMonuHelHoe aBrkeHue. CBoOomHoe maneHue. ONBITHI
lNasnmnes.

PaBHOMepHOE ABMXKEHME 1O OKPYKHOCTH. [lepuon u yactora obpamienus. JInneitnas u yriosas
ckopocTHu. LleHTpocTpeMHuTENbHOE YCKOPEHHUE.

IlepBbiii 3akoH HbproroHa. Bropoi 3akoH Herorona. Tperuit 3akon Herortona. IIpunnun
CYNEPIO3HULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHMsI CKOJIBKEHUS, CHJIa TPEHUS IOKOS,
IpYTHE BUIBI TPEHHUS.



Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHe cBOOOAHOro mnaaeHus. JBrmxenue
maneT Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue maTepuanbHON ToOUukH. AOCOIIOTHO TBEPIOE Teslo. PaBHOBecHe
TBEPJIOTO TEJA C 3aKPETUIEHHON OCBhIO BpauieHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3meHenue wumnynbca. VMmynsc cuiibl. 3aKOH COXPAaHEHMsS] HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckas pabota 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, TpeHus. CBsa3b SHEPTruu
u pabotsl. [loTeHnumanbHash SHEpPrus Teia, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiH. lloTeHiumanbHas
SHEprus cxatoil mnpyxuHbl. KuHeTmyeckas sHeprus. TeopemMa O KHUHETHYECKOM HHEPruu. 3aKOH
COXpaHEHUs MEXaHUYECKON YHEPTHUU.

JdemoHcTpanmu.

HaGmoieHne MexaHu4ecKoro IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCYETA.

CpaBHeHME MTyTEH U TPACKTOPHUM JBUKEHUS OJHOIO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX TEl
oTCY€Ta.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKECHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.

Habmroienue ABM>KeHUs Tella o0 OKPYKHOCTH.

HaGimroienne MeXaHHYeCKUX SBJICHHMA, MPOUCXOSMIINX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOMHeTa (DU3HKH.

3aBHUCHMOCTbH YCKOPEHHS TeJla OT MacChl Tejia M ICUCTBYIOIIECH Ha HETO CHJIBI.

Habmronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUU Tell.

N3menenue Beca Tena Npu yCKOPEHHOM JIBHYKCHUH.

[lepenaua umnysnbca npu B3aMMOJECHCTBUM TEll.

[IpeoOpa3oBaHus SHEPTUU PU B3AUMOJCHCTBHH TEIL.

CoxpaHeHne UMIyJbca IPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUM.

Habmoienne peakTHBHOTO ABMYKECHHUS.

CoxpaHeHne MEXaHU4ECKON IHEPTHH NPU CBOOOIHOM A ICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPIUH MPU JBUKEHUU Tea MOJ] AEMCTBUEM ITPYKUHBI.

JlaGopaTopHble paGoThI U ONBITHI.

KoHctpynpoBanue TpakTa A pa3roHa U JaJIbHEHUILIEro paBHOMEPHOTO JBUKEHHUSI IApUKa WIH
TETEKKHU.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUSI OpyCKa MU IBYIKEHHS IIapuKa MO HAKIOHHON
MJIOCKOCTH.

OrnpeseneHne yCKOpeHUs Tena Mpy paBHOYCKOPEHHOM JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH.

UccnepoBanue 3aBUCUMOCTH IYTH OT BpPEMEHH TPHU PABHOYCKOPEHHOM [BIDKEHUH 0e€3
HayaJlbHOW CKOPOCTH.

[TpoBepka TUIOTE3BI: €CM MPU PAaBHOYCKOPECHHOM JBIDKCHHH 0€3 HAaYaJIbHOW CKOPOCTH ITYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHIIBl HOPMAJIBHOTO JTaBJICHUS.

Onpenenenne k03 uinenTa TpeHUs! CKOIbKEHHS.

OrnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHl CUIIBI TPEHUS MPH PAaBHOMEPHOM JBIKEHUH Tella MO TOPU30HTAIBHOM
TTOBEPXHOCTH.

Omnpenenenue padOThHI CHIIBI YIIPYTOCTH MPU MOIBEME TPy3a C UCIIOJIIb30BAHUEM HETOABUKHOTO
M TIOJABMKHOT'O OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Mexann4yeckue K0J1e0aHUsA U BOJTHBI.

KonebarenpHoe nBuxkeHne. OCHOBHBIE XapaKTEpPUCTUKH KONEOAHWIA: TIEpUOJ, 4YacToTa,
aMIUIUTyaa. MaTeMaTuuecKuii M PYKUHHBIN MasTHUKU. [IpeBpaiienne sHepruu mpu KojaedaTeIbHOM
JBUKEHUH.

3aryxatomue KkosiebaHus. BrIHyXneHHbIe KoJjeOaHus. Pe3onanc. MexaHW4YecKHe BOJIHBI.
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CgolicTBa MeXaHWYECKUX BOJH. [IpomosibHbIe M MonepeyHble BOMHBI. J[IMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE€, CEICMUYECKUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

JdemMoHcTpanuu.

Habmonenue xonebGanuii Ten noj 1efCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHHI U pe30HaHca.

PacrnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

JlaGopaTopHble padoThI M ONBITHI.

Omnpeznenenne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYeCKOT0 MasiTHUKA.

Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEPHOIA KOJICOAHUH TTOABEIICHHOTO K HUTH IPy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.

[TpoBepka HE3aBUCHMOCTH TEPHOIa KOJIeOaHU rpy3a, MOIBEIMIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb MEpUOJAa KoJIeOaHH MPYKMHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTU MIPYKUHBI.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

DJIEeKTPOMarHuTHOE I0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE I0J€. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA
AJIEKTPOMArHUTHHIX BOJH. [lIkana 351eKTpOMarHuTHRIX BOJIH. MCTONb30BaHUE 37I€KTPOMArHUTHBIX BOJIH
JUIsl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanmm.

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMCTBA CBETA.

JlabopaTopHble padoThl U ONBITHI.

W3ydeHne CBOMCTB 2J€KTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

CBeToBbBI€ SIBJICHUS.

JlyueBass mogens cBera. HMcrounuku cBera. I[IpsMonuHeilHoe pacnpocTpaHEHUE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.

[Ipenomnenue cBera. 3aKoH npenoMieHus cBera. [loHoe BHyTpeHHee OTpakeHue
cBeTa. Mcronb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox mydedt B muH3e. OnTudeckas cucreMa ¢oroanmnapara, MUKPOCKOTa U TEIECKOIIa.
I'na3 kak ontuyeckas cucreMa. biM3opykocTh U AabHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Clio)keHHe CIIEKTPATbHBIX I[BETOB.
Jucnepcus cera.

JdemMoHcTpanuu.

[IpssMonrHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonydenne n300pakeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKanax. [Iperomienue cBera.

OnTruyeckuii CBETOBO/I.

Xom mydeit B coOuparoniei JInH3e.

XoJ J1y4eil B pacCeuBaroLen JTUH3E.

[Tonydenne n300paxeHuii ¢ TOMOIIBIO JINH3.

[Mpunmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOTIA.

Monens T1a3a.

Paznoxenue 6em0ro cBeTa B CIEKTP.

[Tonydenue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

JlabGopaTopHble padoThI U ONBITHI.

HccnepoBanue 3aBUCUMOCTH yIJIa OTPAaKEHUs CBETOBOTO JIyda OT yriia najaeHus. M3yuenue



XapaKTepUCTHK M300pakeHUs MpeIMeTa B INIOCKOM 3epkaiie. VMccneaoBanre 3aBUCUMOCTH yTiia
IIPEIOMJIEHHUS] CBETOBOIO JIyda OT YIJla IaJIeHUs HA TPAHULIE «BO3IYX-CTEKIIO».

[Tonydenue n300paxeHuii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHITBI coOuparomieit TuH3bI. OMBITHI 110

pa3ioKeHUIo OEeIoro cBeTa B CIEKT).

OMnBITH IO BOCIIPUATHUIO IIBETA IPEAMETOB IPH WX HAOIIOJICHNUHN Yepe3 LIBETOBBIE (PUIIBTPHI.

KBanTOBBIC AIBJICHUS.

OmnbiThl Pesepdopaa u muianerapuas monens atoma. Mogens atoma bopa. Mcnyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JIuHelyaThie CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, 6eTa- u ramma-uznydeHus. CTpoeHre aToMHOro siapa. HykinoHnHas
MoZeNlb aToMHOro sapa. M3oronsl. PagmoaktuBHble npeBpamienus. Ilepuon momypacnaga aTOMHBIX
a1ep.

Snepuble peakiuu. 3aKOHbl COXPAaHEHHUs 3apsAIOBOTO MU MACCOBOTO YHCEI. DHEpPrus CBSA3U
aTOMHBIX siep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a u neneHus saep. VcTouHUKHM 3HEpruu
CouHiia 1 38E31.

Snepnas sHepreTuka. JIeHCTBU paguOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.

JdeMoHcTpanmnu.

CreKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CrnexTp BoaOpoIa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHU.

Perucrparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

JlabopaTopHble padoThI U ONBITHI.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TpeKOB: U3MEPEHNUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH
(mo ororpadusm).

W3mepenne paaroakTUBHOTO (oHA.

IToBTOpHTEIBLHO-0000 A0 MOIYTb.

[ToBTOpUTENEHO-0000IIAOIIMI MOYJIb TpEeAHA3HAYeH MJIS CHUCTeMAaTh3alud U 0000IIeHUs
NPEIMETHOTO COJEpXKAHUSA M OIBbITa JEATEIbHOCTH, MPUOOPETEHHOTO NpPU M3YYEHUH BCEro Kypca
¢u3MKKM, a Takxke JUIs MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHY IO (QU3UKe IS
o0yyJaromuxcs, BEIOpaBIIMX 3TOT y4eOHBIH MpeIMeT.

[Tpu M3ydeHHH JaHHOTO MOAYJIS PEaIU3yI0TCAd U CUCTEMATU3UPYIOTCS BUBI IE€ATEIbHOCTH, HA
OCHOBE KOTOPBIX 00€CHeunBaeTcs JOCTH)KEHUE TMPEIMETHBIX W METalpPEeIMETHBIX IUIAHUPYEMBbIX
pe3ynbTaToB 00ydeHus, (opMHpyeTcs €CTeCTBEHHO-Hay4YHass TPaMOTHOCTb: OCBOEHHE Hay4HbIX
METOJIOB UCCIIEI0BaHMs SIBICHUM MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBSACHATH (hru3nyeckue
SBJIGHUSI, TPUMEHSAS I[IOJIyYeHHblE 3HAHWs, pelaTh 3aJaud, B TOM 4YHUCJIE€ KaueCTBEHHBbIE U
9KCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESATEILHOCTHBIA XapaKTep aHHOTO MOJYJISI peaju3yercs 3a CUET TOro, 4TO
o0yyaromuecst BHIIOJIHSIIOT 3aJJaHusl, B KOTOPBIX UM IpeIaraercs:

® Ha OCHOBE MOJYYEHHBIX 3HAHMH paclo3HaBaTh W HAYYHO OOBICHATH (PU3UYECKHE SBICHHS B
OKpY>Karollel MpUpo/ie U TOBCETHEBHOM KU3HH;

® CMOJb30BaTh HAyuyHble METOJbl HCCIEAOBAaHUA (U3NYECKUX SBICHUM, B TOM 4YHUCIE IJIs
IIPOBEPKHU TMIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;

e OOBSACHATH Hay4HbIE OCHOBBI HauOoyiee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOIO0 HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHa
MIPEBPALICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxnas u3 TeM JaHHOTO MOJYJISI BKJIIOYAeT SKCIEPUMEHTAIBHOE HCCiIeJ0BaHne 0000IIa0IIero
xapakTepa. Moaynb 3aBepliaeTcss MPOBEACHUEM THAarHOCTHYECKOM W OIEHOYHOW pPabOThI 3a Kypc
OCHOBHOT'O 00111er0 00pa30BaHMUs.
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IINTAHUPYEMBIE PE3YJIBTATDBI
JIN4YHOCTHBIE pe3yJIbTaThl

1) naTpHOTHYECKOrO BOCIMTAHHS:

NPOSIBIICHUE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOW (hM3NYEeCKOi
HayKH;

[EHHOCTHOE OTHOIIIEHHUE K JOCTI)KEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) TIpaXIaHCKOTO M JYXOBHO-HPABCTBEHHOTO BOCITHTAHHS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKICHHH OOIECTBEHHO-3HAYMMBIX M STHYECKHX
Ipo0JIeM, CBA3aHHBIX C NPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN (PU3UKY;

OCO3HAaHHE BaXXHOCTU MOPAJIIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) ocTeTHueckoro BOCHUTAHHUSA: BOCHPHUATHE SCTETUYECKMX KadeCTB (DM3MYECKOH HAayKu: e
TAPMOHUYHOT'O ITOCTPOEHUS], CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) 1eHHOCTH HAyYHOTrO MO3HAHMS: CO3HAHHE IIEHHOCTH (DM3MUECKOH HAYKH KaK MOIIHOTO
MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTUS TEXHOJOTHM, Ba)KHEHIIEH COCTABISIONICH KYIbTYpPHI;
pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEPECca K UCCIIEA0BATENILCKON eI TeIbHOCTH;

5) ¢opMupoBaHHsS KymbTYphl 30POBbS M SMOLMOHAJBHOTO OJNArOMONYYMS: OCO3HAHUE
1eHHOCcTH Oe3omacHoro o0Opas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaKHOCTH IPaBHII
0€30I1acHOTO TIOBE/ICHUS Ha TPAHCIIOPTE, HA IOPOTaX, C JEKTPUICCKUM M TEIIOBBIM 000PYJIOBAaHHEM B
JIOMAaITHUX YCIOBUAX; CPOPMUPOBAHHOCTh HaBbIKA pediekcru, MpU3HAHUE CBOETO MpaBa Ha OIUOKY U
TaKOro e MpaBa y Apyroro 4ejoBeKa;

6) TpymOBOro BOCIMTAaHHA: aKTHBHOE y4acTHE B PEUICHMM MPaKTHYECKHX 3adad (B pamKax
CeMbH, O0pa30BaTEIbHOW OpraHM3alli{, HACEJIEHHOTO IYHKTA, POJHOTO Kpasi) TEXHOJIOTMYECKOH M
COLMAJIbHOW HANpaBJICHHOCTH, TPEOYIOIIUX B TOM 4YHCIe W (QU3MUECKUX 3HAHHWH; HHTEepec K
MIPaKTUYECKOMY U3YUYEHHIO POeCcCcHil, CBSI3aHHBIX C (PU3UKOI;

7) 9KOJOrMYECKOro BOCHUTAHUSA: OPHEHTAIMS HAa NPUMEHEHWe (GU3MUECKUX 3HAHMM JJis
peleHust 3a1a4 B 00JIaCTH OKPY)KAIOLIEH cpe/ibl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBHM 111 OKPYKAOIIEl Cpelibl; 0OCO3HAaHUE TTI00aJIbHOTO XapaKTepa SKOJIOIMYECKUX IpodieM U
IyTE€H UX pEIICHNUS;

8) amanTanum K U3MEHSIOMMMCS YCIOBHSAM COIMANBLHON M MPUPOTHOH CPeIbl: TOTPEOHOCTH BO
B3aMMOJICHCTBUM TIPH BBINOJIHEHUU MCCIEOBAaHUNH M TPOEKTOB (PU3MUECKOW HANpaBICHHOCTH,
OTKpPBITOCTh ONBITY W 3HAHUSAM JIPYTMX; IIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepes3
MPAKTUYECKYIO JeSITeIbHOCTh, MOTPEOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4HCIE
¢dbopMynupoBaTh HUAEH, MOHSITHSA, TUIOTE3bl O (U3MUECKUX OOBEKTaX U SBJICHUSAX; OCO3HAHUE
neGUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00NacTH (U3UKHU; IJIAHUPOBAHHE CBOETO
pa3BUTHA B NPHUOOPETEHHWH HOBBIX (PU3MYECKMX 3HAHUM; CTPEMJIEHHWE aHAJIM3UPOBAaTh U BBISABIATH
B3aMMOCBSI3U IPUPOBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C UCHOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;
OLICHKa CBOUX JEUCTBUU C Yy4€TOM BIHUSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXHBIX TIJI0OATbHBIX
IIOCIIEZICTBHM.

METANPEIMETHBIE PE3YJIBTATHI

OgnajieHne yHUBEpCaIbHBIMHU YU€OHBIMH MTO3HABATEIbHBIMH JICHCTBUSMU:

1) 6azoBble noruyeckue AeHCTBUSA:

BBISIBIISITH M XapaKTEPU30BaTh CYNIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBJICHHI); YCTAHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMM, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHMS;

BBISIBIISITh  3aKOHOMEPHOCTH U TIPOTUBOpPEYHsT B paccMaTpuUBaeMbIX (pakTax, TaHHBIX |
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBIISITh IPUIMHHO-CIICJICTBEHHBIC CBSI3M MPH M3YYCHUHM (PU3UYECKUX SIBICHUH M MPOIECCOB,
MIPOBOJIUTH BBIBOJIBI C HCIIOJIB30BAHUEM JIEAYKTHUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUEHHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBS3SX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENIFHO BBIOMpATh CHOCO0 pemeHus ydyeOHOW Qu3nueckoi 3amaunm (CpaBHEHHE
HECKOJIBKMX BAapUMaHTOB pEIICHHs, BBHIOOp Hambosiee MOIXOAIIETO C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).



2) 6a30Bble MCCIIEI0BATENLCKHE ICHCTBHYL:

UCIIOJIb30BaTh BOTPOCHI KaK MCCIIEI0BATEIILCKII HHCTPYMEHT ITO3HAHUS,, TPOBOJAUTH 10
CaMOCTOSITENIbHO COCTaBJIICHHOMY IUIaHY OIIBIT, HECIOXKHBINA (PU3HMUECKUN HIKCIIEPUMEHT, HEOObIIoe
UCCclieIoBaHNe (PU3UYECKOTO SIBICHUS;

OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HHGPOpPMAIUIO, TMOIYYEHHYI0O B XOJE
UCCIIEIOBAaHMS WIIH SKCIICPUMEHTA,;

CaMOCTOSITeNIbHO (hOpMYIMpPOBaTH OO0OOIIEHHS M BBIBOJBI IO pPeE3yJdbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OIIBITA, UCCIICOBAHMS,

MIPOrHO3UPOBATh BO3MOXKHOE JalibHelIIIee pa3BuTue GU3NYECKUX MPOLIECCOB,

a TaKKe BBIIBUTATh MIPEIONIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabota ¢ uadopmarueii:

MPUMEHSTh Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3allPOCHI TIPH MOKCKE U 0TOOpe HHQPOPMAITIH
WIN JAHHBIX C Y4ETOM MPEATIOKEHHON YueOHOH (PU3NUecKoil 3a1auu;

aHAIM3UPOBATh, CHCTEMaTHU3UPOBATh U WMHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IMYHBIX BUJOB B (DOPM MPEICTABICHHS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMANbHYIO (opMmy TMpeacraBieHUs UHGOpPMALUUA |
WUTIOCTPUPOBATh pelIacMble 3a7add HECIIOKHBIMU CXEMaMH, JuarpaMMaMi, WHOW TpaduKoOd W HX
KOMOHWHAIIUAMU.

OgnazieHre yHUBEPCATbHBIMH y4eOHBIMH KOMMYHHKATHBHBIMA
NEUCTBUSIMU:

1) o6menue:

B XOJie OOCYXAeHMs Y4eOHOro marepuaia, pe3yiabTaToB JabOpaTOpHBIX pabOT M MPOEKTOB
3aJaBaTh BOMPOCHI 110 CYIIECTBY OOCYX/TaeMOW TEeMbI M BBHICKA3bIBATh MJIEH, HAIICIICHHBIC HA PEIICHHUE
3a/la4yM U NMojJep>KaHue 0J1arokenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXICHHS C CYXICHUSMHU JIPYTrUX YYaCTHHKOB JTUAJIOTA, OOHAPYKUBAThH
pa3nnyre U CXOJCTBO MO3HIINIA;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMUCHMEHHBIX TEKCTaX; MyOJIMYIHO MPEJCTABIIATh
PE3yNbTaThl BHITOTHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIETIOBAHMSI, IPOCKTA).

2) coBMecTHas JeATeNbHOCTh (COTPYAHHIECTBO):

MOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIUBUAYaIbHOW pabOThl MpH
peleHNH KOHKPETHON (PU3NYecKOoil MpoOieMbl;

NPUHUMATD 1I€JTM COBMECTHOM JESATENIbHOCTH, OPraHU30BbIBaTh AEMCTBUS MO €€ TOCTUKEHMIO:
pacrpenenatb pojid, 00CYXAaTh MPOLECChl M Pe3ylbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

BBINOJIHATH CBOIO YaCTh pabOThI, TOCTUTasi KAUECTBEHHOI'O Pe3yJIbTaTa [0 CBOEMY HAIIPABICHHIO
1 KOOPAVHUPYS CBOU JIEUCTBUS C APYTUMU YJIEHAMH KOMAaH/IbI;

OLIEHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIMHA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATENIBHO
c(hOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

OBnazieHne yHUBEPCAIbHBIMU YUY€OHBIMU PETYISITUBHBIMH JIEHCTBUSMU:

1) camoopranuzanus:

BBISABIISATH TNPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallMAX, TPEeOYIOIMX I peIIeHUs
(bu3NuecKrX 3HAHUI;

OPUEHTUPOBATLCSA B PA3IMYHBIX MOAXO0JAX MPUHATUSA PEIIEHUM (MHIMBHUIYaJIbHOE, MPHUHSITHE
pelleHus B IpymIe, NPUHITHE PEellIeHUi TpyIIoi);

CaMOCTOSITENIFHO COCTaBJIATh aIrOPUTM pelieHHst Gru3nuecKor 3a1auu Ui IJIaHa UCCIIET0BAHMS
C y4€TOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh IpelaraeMble
BapUaHTHI PELICHUII;

IIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

2) CaMOKOHTpOIb:
JIaBaTh OLEHKY CUTYAllMU M IIPEAJIaraTh IUIaH €€ M3MEHEHUS;
OOBACHATE MPUYMHBI TOCTHKEHHS (HEIOCTIIKEHHUS ) PE3Y/IbTAaTOB JesTEILHOCTH, 1aBaTh ONEHKY
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MPUOOPETEHHOMY OTIBITY;

BHOCUTBb KOPPCKTHBBI B OCATCIBHOCTDH (B TOM YHUCIIC B XOJ BBIIIOJIHCHUA (1)I/I3I/I‘-IGCKOI‘O
WCCIIC/IOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HW3MEHHBIIUXCS CUTYaIUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA IEIIU M YCIOBHSIM.

3) 3MOL[PIOH3,JIBHBII>1 HUHTCIIJICKT:
CTaBUTHL ce0s HAa MECTO APYyroro 4€joB€Ka B XOAC CIIOpa MM JUCKYCCHHM HAa HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYyroro.

4) mnpunsTHE cebs U IPYTHX:

NpU3HABaTh CBOE MPABO Ha OMMOKY MPH PELICHUU (PU3MUYECKUX 3a/1a4 WM B YTBEPXKACHUAX Ha
Hay4HbIE TEMbI U TaKOE K€ IPaBo APYTroro.

HNPEJMETHBIE PE3YJIbTATHI
[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MTPOTPAMMBI 110 (PHU3UKE K KOHILy 00y4ueHHs B 7 KJacce:

[IpenmerHble pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00yJaromuxcs yMEeHUI:

UCIOJIb30BaTh MOHATHUS: (PU3MYECKHE M XUMHUYECKUE SIBJIECHUS, HaOIIOJEHUE, 3KCIIEPUMEHT,
MO/IIIb, THIIOTE3a, CANHHUIBI (PU3UIECKUX BEIMYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BEIIECTBA
(TBE€pmoe, KUAKOe, Ta3000pa3HOE), MEXaHWYECKOe JABMKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
NpSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJCHCTBYIOmas cui, aehopmanus (ympyras, IUIaCTHYECKas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

paznmuuarh sBiueHus (quQQy3us, TEMIOBOE [BWKCHHE YaCTHI[ BEIIECTBAa, PABHOMEPHOE
JBMD)KEHUE, HEPAaBHOMEPHOE JBM)KEHUE, MHEPLMs, B3aUMOJICHCTBHE TeJs, paBHOBECHE TBEPIBIX TEN C
3aKpEeIUIEHHONH OCBIO BpAIICHUS, Iepeaada NaBJICHHUS TBEPIABIMU TEIaMH, JKUAKOCTSIMH W Ta3aMu,
aTMOoc(epHOE JaBlieHUE, IJaBaHHWE TeJl, NPEBpAlCHUs] MEXaHWYECKOM HSHEepPruu) MO OMMCAHHIO HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIEHHE H3YYEHHbIX (U3NYECKUX SIBICHUH B OKpPYKAIOLIEM MHpE, B TOM
qrcie (U3NYecKue SBJICHUS B MPHPOJIE: MPUMEPHI IBHKCHUS C PA3TUYHBIMUA CKOPOCTSMHU B JKUBOW U
HEXXHBOM MpHpoJie, NeiCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOT0 1aBIeHUs Ha
KMBOW OpPraHW3M, IUIaBaHWE PHIO, phIYard B TEJE YEIOBEKA, MPU ITOM IEPEBOAMUTH MPAKTHYECKYIO
3aJjauy B yueOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) GU3UUECKUX SBICHUM;

ONKCBHIBATh M3YYCHHBIC CBOWCTBA TNl W (HU3MUECKUE SIBJICHUSA, HCHOIB3yd (QHU3UIECKUE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSsS CKOPOCTh, CHJa
VIIPYTrOCTH, CHJIa TSOHKECTH, BEC Tela, CUia TpPEHHs, JaBieHHe (TBEPOOTO Tema, JKUIKOCTH, Tasa),
BBITAJIKUBAIOIIAsl CHJIAa, MEXaHUUYecKasi paboTa, MOIHOCTh, IJIEUO CUJIbI, MOMEHT CHJIbI, KOO(QPHUIIUEHT
MOJIE3HOTO JICHCTBUSI MEXaHU3MOB, KHWHETHYECKas W TIOTCHUIWAIbHAS DHEPrus), IMPH OIHCAHUH
NPAaBUIBHO TPAKTOBaTh (PU3MYECKMH CMBICI MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMS M €AMHUIIBI
(GU3NYIECKHUX BEIWYHH, HAXOAUTH (POPMYJIBI, CBI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BEIMYMHY C IPYTHMU
BEJIMYMHAMU, CTPOUTH Ipa)uKU U3YUYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

XapaKkTepru30BaTh CBOWCTBA TeJ, (PU3MUYECKWE SBICHUS W TPOLECCHI, HWCIONB3Ys IpaBHiIa
CIIO’)KEHHUsI cul (BIOJIb ONHOM mpsimoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBHUIIO
paBHOBecHsl pbruara (0J0Ka), «30J0TOE TPABHIIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEepPIruu, IpU STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYecKoe
BBIpa)KECHUE,

OOBSICHATh (PU3UYECKUE SBICHUS, MPOIECCHl M CBOICTBAa Tel, B TOM YHUCIE€ M B KOHTEKCTE
CUTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh INPHUUYMHHO-CIIEJACTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHHE M3 1-2 JOTMYECKHUX MIaroB C HCHOJb30BaHHWEM 1-2 H3y4YEHHBIX CBOMCTBa
(bu3MYeCcKuX SBIECHUH, GU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pewmiatb pacuéTHble 3a7a4yd B 1-2 NMeiCTBHA, UCHONB3Yys 3aKOHBI U (HOPMYIIBI, CBSI3bIBAIOIINE
¢du3nveckne BENIWYMHBI: HAa OCHOBE aHANMW3a YCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3MUECKUE BEIMYMHBI B (OPMYJIBI U TPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JAHHbIe, HEOOXOAMMBIE ISl PELIeHMs 3a/ad, OLEHMBATH PEATUCTUYHOCTh INOJIYYEHHOW (PU3MUECKOU
BEJIMYMHBI;
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pacrio3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PELIMTh HpPU HOMOIIM (U3UYECKUX METOOB, B
ONMCAaHUU MCCIENOBAHUS BBIACIATH IPOBEPSIEMOE MpPEANOIOKEHUE (TUIOTE3y), pas3audyarb U
MHTEPIPETHUPOBATH MOJIYYEHHBIH pe3ysbTaT, HAXOIUTh OIIMOKH B XOJ€ OIbITA, IPOBOAUTH BBIBOJIBI IO
€ro pe3ynbTaram;

IPOBOJUTH OIBITHl 10 HAOMIOACHUIO (PU3MUYECKMX SBICHUH WM (U3NYECKUX CBOWCTB TEN:
dbopMyIHpOBaTE TPOBEpPSEMBbIC NPEANONIOKEHUs, COOMpaTh YCTAaHOBKY U3  INPEAJIOKEHHOTO
000pyZI0BaHUs, 3alIUCHIBATH X0/ ONbITa U (POPMYJIMPOBATH BHIBOJIBL;

BBIMOJIHATh TPSIMBIE W3MEPEHUS] PACCTOSHHWS, BPEMEHH, MAacChl Tena, 00b&Ma, CHIIBI H
TEeMIEepaTypbl C HCIOJb30BAHUEM AaHAJOTOBBIX M ILUQPPOBBIX MPUOOPOB, 3alUCHIBATh I1OKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOJIUTh HCCIEAOBAaHME 3aBUCUMOCTH OJHOW (DU3UYECKOM BEIMUYMHBI OT JpPYrol c
HCII0JIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JBUKYLIETOCS TeJla OT BpEMEHU
JIBYDKEHUS TeJla, CUIIbl TPEHUS CKOJIBKEHMsI OT Beca Teja, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tesl U
HE3aBHCUMOCTH CHWJIBI TPEHHs OT ILUIOLIAJAM COIPUKOCHOBEHHUS TE€J, CHJIbI YIPYTrOCTU OT YAJUHEHUS
IPY>KHUHBI, BHITAJIKUBAIOLIEH CUJIBI OT 00bEMa MOrpyKEHHON YacTU TeNla U OT IUNIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHH IUIaBaHUS
TeJ, YCJIOBUN paBHOBECHsI phlyara U OJIOKOB, y4acTBOBaTh B IUIAHMPOBAHWU y4eOHOTO MCCIIEOBaHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATh WM3MEPEHHUs, CIEAys MPeIIoKECHHOMY IUIaHy, (QHKCHpPOBAThH
pe3yabTaThl IOJYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUJE HNPEUIOKEHHBIX TaOIuI M
rpaduKoB, IPOBOAUTDH BBIBOJIBI 110 PE3YyJIbTaTaM HUCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpEHHs] (PU3MUECKUX BEIUYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPAOIO TeNa, CUjla TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BHITAIKMBAIOLIAs CHIIA, AEHCTBYOIAs Ha
NOTPYXEHHOE B KHJKOCTb TeN0, KO3((UIMEHT MOJIE3HOT0 JACWCTBUS MPOCTHIX MEXAaHU3MOB), CIEys
MPEUIOKEHHOW MHCTPYKIIUH: TIPH BBIOJHEHUN U3MEPEHHH COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIYMCIIATH 3HAYEHUE UICKOMOW BEITMUYUHBI;

co0IIroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

UMETh TMPEACTaBICHUE O MPUHIMIAX JAECHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIAIOIIUECS COCYbl, OapOMETp, pbluar, MOABMKHBI U HEMOJBUKHBIN
0JI0K, HAaKJIOHHAsI MJIOCKOCTB;

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YyYCHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOHCTB C
UCMOJb30BAHUEM MX ONUCaHMA (B TOM 4YHWCle: MOJIIMIIHUKK, YCTPOWCTBO BOAONPOBOJA,
THIPaBIMYECKUN TPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON HACOC, apeOMETpP), UCIOJb3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUHN 1 HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MpPUMEPHl (HaXOAUTh MH(GOPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nUeckux 3HaAHUKA B IMOBCEIHEBHOM KM3HM Uil obOecreueHHs 0e30MacHOCTH MpHU oOpalleHuH ¢
npubopaMy Y TEXHUYECKHMH YCTPOMCTBAMM, COXpPAaHEHUS 3/I0pOBbS U COOJIOJEHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

OCYILIECTBIATH OTOOP HMCTOYHUKOB MH(popManuu B VHTepHETE B COOTBETCTBUHU C 3aJJaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHHs PA3MUYHBIX HCTOYHHMKOB
BBIIETISITH MHGOPMAIUIO, KOTOPas SIBJISETCS MPOTUBOPEUNBOM U MOXKET OBITH HEJOCTOBEPHOIA;

UCTOJb30BAaTh TPH BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAay4YHO-TIONMYJSIPHYIO JIUTEpaTypy
(bu3MYECKOTO CoJepX aHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh npuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIUN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKWE THChMEHHBIE W YCTHBIE COOOIICHHsS Ha OCHOBE 2-3
HCTOYHUKOB HMH(pOpMAIMK, B TOM YHUCIIE MyOJIMYHO MPOBOJIUTH KpaTKUE COOOLIECHHS O pe3yibTarax
MIPOEKTOB WJIM Y4E€OHBIX HMCCIEIOBAHUM, MPU ATOM IPaMOTHO HCHOJIb30BaTh W3YYEHHBIN MOHATHHHBIN
anmapar Kypca (pHU3UKH, COPOBOXKIATh BHICTYINICHUE MTPE3EHTALIHEH;

IIPY BBIMOJHEHUH YYEOHBIX MPOEKTOB M UCCIIEOBAHUM paclpeaesTh 00s13aHHOCTH B TPYIIE B
COOTBETCTBUH C IMOCTaBJICHHBIMU 3aJjauaMH, CJIEJUTH 3a BBIIOJIHEHHWEM IUIaHa JIEHCTBUM, OLEHUBATH
COOCTBEHHBI BKJIJ B J€ATEIbHOCTh TIPYIIBI, BBICTPauBaTh KOMMYHHMKaTHBHOE B3aHMMOJEHCTBUE,
YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

IIpenmeTHble pe3ynbTaThl OCBOCHMS IIPOrpaMMBI 110 (pHU3UKE K KOHIly o0yueHus B 8 Kiacce:
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[IpenmerHble pe3ynpTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpakaTb C(OPMHPOBAHHOCTH Y
o0yJaromuxcs yMEeHUi:

MCIIOJIb30BAaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE BHKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI ~BELIECTBA, KPUCTAJUIMYECKHE H aMOp(HbIE Tena, HACHILIEHHBIH U
HEHaCBILICHHBIN I1ap, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIUs, TEIJIOBOW JIBUIaTellb,
AJIEMEHTAPHBIN IEKTPUUECKUM 3apsill, JEKTPUUECKOE 10JI€, TPOBOAHUKHU U AUIIEKTPUKH, IIOCTOSHHBII
NEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pa3iauyaTh SBJICHMS (TEIUIOBOE pacIIMpPeHHE U C)KAaThe, TEIUIoNepeaaya, TEI0BOE PaBHOBECHUE,
CMauMBaHME, KaNWUIIPDHBIC SBJICHUA, WCIIAPEHUE, KOHACHCALUsA, IUIABICHHUE, KPUCTAJUIM3ALMS
(oTBepaeBaHue), KUMIEHUE, TeIUIONEpeaaya (TemIONPOBOIHOCTh, KOHBEKIIUS, U3TYUCHHE), JICKTPU3ALIU
Tel, B3aUMOJEHCTBUE  3apsiioB, JCHUCTBHA  JJIEKTPUYECKOTO TOKA, KOPOTKOE  3aMBbIKaHUE,
B3aUMO/ICIICTBUE MarHUTOB, JIEHCTBUE MAarHUTHOIO MOJS HAa MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAas
MHAYKIMS) 110 OIUCAHUIO UX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIIUX JAaHHOE
¢buznveckoe SIBICHHE;

pacrio3HaBaTh MPOSIBIICHHE H3YYCHHBIX (U3UUECKUX SBJICHUH B OKpPY)KAIOLIEM MHpE, B TOM
yrcae (U3NYECKHE SBJICHUS B MPUPOZE: MOBEPXHOCTHOE HATSHKCHWE M KaNWULIPHBIC SIBICHHUS B
IpUpojJe, KpHUcTalasl B npupoze, uziydeHue ConHIla, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl,
o0Opa3oBaHHe pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SBJICHUA B aTMocdepe, SIEKTPUIECTBO
KHMBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMild, Ipel( MOIH0COB, POJIb MArHUTHOTO HOJIS JUI )KU3HU Ha
3emiie, NOJSIPHOE CUSIHUE, IPU 3TOM IIEPEBOJUTH MPAKTUYECKYIO 331a4y B Y4eOHYI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

ONMCHIBATh M3YYECHHBIC CBOMCTBA Tel M (U3UYECKHE SIBICHHS, HCIONB3YS (u3mueckue
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprus, KOJIMYECTBO TEIUIOTHI, YJeJIbHAs TEIIOEMKOCTb
BELIECTBA, yJEJIbHAs TEIUIOTA IUIABJICHHUSA, YJENbHAs TEIUIOTa MapooOpa30BaHUs, yJelbHas TEIioTa
CropaHusl TOIIMBA, KOA(GGUIMEHT MOJIE3HOI0 AEHCTBHSI TEIUIOBON MAIlIMHBI, OTHOCUTEIbHAS BIQXKHOCTh
BO3/lyXa, JIEKTPUUECKUI 3apsij, cuila TOKa, JJIEKTPUUECKOE HaIlPsDKEHKE, COMPOTUBIIEHNE NTPOBOTHUKA,
yIeJIbHOE CONPOTHUBICHHE BELIECTBAa, padoTa M MOIIHOCTb 3JEKTPUYECKOTrO0 TOKAa), MPU OMUCAHUHU
MPaBWJIbHO TPAKTOBaTh (PU3MYECKUI CMBICI HUCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS M EAUHMIIBI
($u3NYEeCKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C IPYTUMHU
BEJIMYUHAMU, CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu3oBaTh CBOWCTBA Tes, (U3UYECKUE SBICHHS U TPOLECCHI, MCIOIb3ys OCHOBHBIE
MIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH CTPOECHHMSI BELIECTBA, TPUHIIMII CYNEPIO3UINH MOJIeH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa 1 ydyacTKa Lenu, 3akoH Jlxoyns-
JleHua, 3aKOH COXpAHEHHs] SHEPruH, MPU ATOM YMETh (POPMYIMPOBATH 3aKOH U 3aMHUCHIBATH €rO
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBACHATH (PU3UYECKHE MPOLECCHl M CBOMICTBAa TeJl, B TOM YHUCII€ M B KOHTEKCTE CUTYyalUl
IIPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh INPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 1-2 JOrMYecKkHx IIaroB C HCHOJb30BaHHWEM -2 HM3y4EHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacu€THble 3afaud B 2-3 JeMCTBHS, MCMOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/lauM 3allUCHIBATh KPAaTKOE yCJIOBUE, BHISABIATH
HEJOCTAaTOK JaHHBIX Ui pelleHus 3aJauyd, BbHIOMpATh 3aKOHBI U (POpMyInbl, HEOOXOAMMBIE AJis €€
peleHus, TPOBOJUTHh pPACYETHl W CpPAaBHUBATh IMOJYYEHHOE 3HAYeHHE (U3NUECKON BETMUUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrio3HaBaTh NpPOOJEMbI, KOTOPhIE MOXXHO PELIMTh NPH HOMONIM (U3NYECKUX METOMOB,
UCIIONIb3YSl  ONMMCAaHWE MCCIEAOBAHUS, BBIIEIATH IMPOBEpSIEeMOE MPEANOJIOKEHNE, OLEHUBATh
IIPaBWIBHOCTB MOPSI/IKa IPOBENECHUS NCCIIEJOBaHMs, IPOBOJUTH BBIBOBI;

MPOBOAUTH OMbBITHI MO HAOMIOACHHUIO (PU3NUECKUX SBICHUM WM (U3MYECKUX CBOMCTB Tel
(kanuJUIApHBIE SBICHMS, 3aBUCHUMOCTH JABICHHS BO3AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOpOCTH
mporecca OCThIBAaHMS M HarpeBaHWs IpU H3IYYEHHH OT IBeTa HU3JIydaromeil (moriomaromeil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJbI OT TEMIEPATyphbl KUAKOCTH M ILIOMAAN €€ MOBEPXHOCTH,
NEKTPU3alMsg T W B3aUMOJEHCTBUE OJJIEKTPUYECKUX 3apsioB, B3aMMOJCHCTBHE IIOCTOSTHHBIX
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MarHMTOB, BU3yaJU3alls MAarHUTHBIX IOJIEW MOCTOSHHBIX MAarHUTOB, JAECHCTBUS MAarHUTHOIO IOJIA Ha
IIPOBOJAHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATENsl MOCTOSHHOIO TOKA):
¢dbopMynMpoBaTh IpOBEpsAEMbIE NPEANONOKEHUs, CcOoOMpaTh YCTAHOBKY U3  IPEIIOKEHHOTO
000pyI0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOKI;

BBITIOJIHATH NPSAMBIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJIBHOM BIAKHOCTH BO3/yXa, CUJIbI TOKa,
HaNPsOHKCHUS C UCTIOIb30BaHHEM aHAJIOTOBBIX MPHUOOPOB M TATYMKOB (PU3UUECKUX BEITUYNH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHOM aOCOJIFOTHON NOTPEIIHOCTH;

MPOBOJIUTh HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3MYECKOW BENUYMHBI OT JAPYrod C
UCIOJIb30BAHUEM IPSIMBIX H3MEpPEHUHl (3aBUCHMMOCTb COINPOTHBIIEHUS IIPOBOJHUKA OT €ro JUIMHBI,
IJIOIIAAM IIOIEPEYHOI0 CEYEHMS M YIEIbHOIO COIPOTHBIICHUS BEIECTBA IIPOBOJHMKA, CHJIBI TOKa,
UOYHIEr0 4epe3 IPOBOAHMK, OT HANpsDKEHWS Ha NPOBOJHUKE, MCCICIOBAHUE IOCIENOBATEIBHOIO U
[1apaJuIeJIbHOTO COEJMHEHUM IPOBOJHUKOB): IUIAHUPOBATh MCCIENO0BAHUE, COOMpPATh YCTAaHOBKY U
BBINOJIHATE M3MEPEHMs, Cleays MpeUIoKEeHHOMY IUIaHy, (UKCUPOBaTb pe3yibTaThl IOIYYEHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U TPadUKOB, TPOBOIUTH BHIBOJIBI IO PE3YIIbTATAM UCCIICIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEeIUUYUH (yAeabHasl TEeMJI0EMKOCTh BELIECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, pabOTa U MOIIHOCTh IEKTPUUYECKOrO0 TOKA): IJIAHUPOBATH M3MEPEHMUS,
coOMpaTh SKCIEPUMEHTAJIbHYK YCTAaHOBKY, ClEAysd NpPEJIO)KEHHOM MHCTPYKLUH, ¥ BBIYUCIATH
3HAQ4YECHHE BEJINYUHBI;

co0Jro1aTh MpaBUiia TEXHUKH O€30IIaCHOCTH MU paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;

XapaKTepu30BaTh MPHHLIUIBI JCHCTBUS HM3YyYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
UCIOJb30BAHUEM HX ONHMCAaHUSA (B TOM 4YHCJE: CHUCTEMa OTOIUIEHHs JIOMOB, THTPOMETp, IapoBas
TypOuHa, aMIIepMETP, BOIBTMETP, CUETUHUK AIEKTPUUECKON SHEPTUH, DIEKTPOOCBETUTENIbHbIE IPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPUOOPH (MPUMEpPBI), IEKTPUUECKUE MPEIOXPAHUTENIH, 3IEKTPOMArHuT,
AJIEKTPOABHUTaTeNb TOCTOSHHOTO TOKA), MCIONB3Ysl 3HAHWS O CBOWCTBaX (DM3MUYECKUX SIBICHUH H
Heo0XoAuMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHMUYECKHUE YCTPOMCTBA M M3MEPHUTENbHBIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TE€PMOC, HNCHUXPOMETP, THTPOMETpP, JIBUTATEINb
BHYTPEHHEIO CropaHus, 3JIEKTPOCKON, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX Lened ¢
MOCJIeIOBATENbHBIM U MapalIeNbHBIM COETUHEHUEM HJIEMEHTOB, pa3jinyasl YCIOBHbIE OO0O3HAYCHMS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

NPUBOANUTE NpUMEPHl (HaXOIUTh MH(OpMAIMIO O MpUMEpax) MPAaKTUYECKOTO HCIOJIb30BaHUS
(¢u3NyecKUX 3HAHUN B TOBCEAHEBHOW JXKM3HU JUIsl oOecriedeHHs O0e30IacHOCTH IpHU OOpallleHUuu C
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHMs 3/0pOBbs M COOJIOAEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEN CPELE;

OCYILECTBIIATh IMOMCK HHpopManuu (pu3nueckoro coaepkaHuss B HTepHeTe, Ha OCHOBE
MMEIOLIUXCS 3HAHUN W MyTEM CpPaBHEHUS JONOJHUTENIBHBIX HMCTOYHHMKOB BBIJIEISATH WHGOPMAIUIO,
KOTOpas BJSETCS NPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHON;

UCIIONIb30BAaTh TPU BBIMOJIHEHUHM YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(GU3NYECKOTO CO/ep)KaHMs, CIpPAaBOYHbIE MaTepuaibl, pecypchl ceth MHTepHeT, BiaaeTh NmpuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M KPAaTKUE YCTHbIE cOOOIIeHHs, 0000mas nHdopMaruio
U3 HECKOJIbKMX HCTOYHMKOB, B TOM YHCJE MYyOJUYHO MNPEACTABIATh pe3yJbTaTbhl MPOEKTHOW WK
HCCIIEA0BATEIICKON JIE€ATEIIbHOCTH, IIPU 3TOM TIPAMOTHO MCIOJB30BaTh W3YYCHHBIM ITOHATUHHBIN
anmnapat Kypca GU3UKH, COMPOBOKIAThH BBICTYIJIEHUE MPE3CHTallUEH;

IPY BBIMOJHEHUH YYE€OHBIX MPOEKTOB M UCCIIEAOBAHUM (PU3MUECKUX MPOIIECCOB pACIpPEAEATh
00513aHHOCTH B TPYIIII€ B COOTBETCTBUHU C NIOCTABJICHHBIMU 33JauyaMu, CIEIUTh 3a BBIIIOJHEHUEM IJIaHa
JIEUCTBUH M KOPPEKTUPOBaTh €ro, OLEHUBaThb COOCTBEHHBI BKJIAJ B JAEATENBHOCTb TPYIIIbI,
BBICTpanBaTh KOMMYHHUKAaTUBHOE B3aUMOJEMCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
IIpenmeTHbIe pe3ynbTaThl OCBOCHUS ITPOrPaMMBI 10 (PU3UKE K KOHILy 00yueHHs B 9 Kjacce:

[IpenmerHble pe3ynpTaThl Ha 0a30BOM YpPOBHE [IOJDKHBI OTpaXkaTb C(OPMHUPOBAHHOCTH Yy
o0yJaromuxcs yMEeHuil:

MCIIOJIb30BAaTh MOHATHS: CUCTEMa OTCUETA, MATEPUANIbHAS TOYKA, TPACKTOPUS, OTHOCUTEIIBHOCTD
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MEXaHUYECKOro JBHWXEHMA, Aedopmanus (ynpyras, IIacTUYecKas), TPEHHUE, LIEHTPOCTPEMUTENIBHOE
YCKOpEHHUE, HEBECOMOCTb U TEPEerpy3KH, IEHTP TSKECTH, aOCOTIOTHO TBEPIOE TEJO, LEHTP TSHKECTU
TBEPJIOrO Tejla, PaBHOBECHE, MEXaHMYECKUE KoieOaHWs U BOJHBI, 3BYK, MH(pa3ByK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTD,
CIEKTphl MCIyCKaHMs U IOIJIOIIEHUs, anb(da-, Oera- M TaMMa-U3JIydeHMs, H30TOIbI, sAepHas
JHEPreTHKa;

pasnnyath  sABJICHMS (PAaBHOMEPHOE U  HEPaBHOMEPHOE INPSMOJMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIUHEHHOE ABIM)KEHHE, CBOOOIHOE IMAaJCHUE TEJ, PAaBHOMEPHOE IBM)KEHHUE IO
OKPY’KHOCTH, B3aUMO/JICIICTBUE TeJl, pEaKTUBHOE JBI)KEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXarolue u
BBIHY)KJICHHbIC KOJIeOaHUs), PE30HAHC, BOJHOBOE MABIDKEHHE, OTPAXCHHE 3BYyKa, MNPSIMOJIMHEHHOE
pacIpoCTpaHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETa, IIOJHOC BHYTPEHHEE OTPAaXXCHHUE CBETA,
pasiioxkeHue Oeloro cBeTa B CHEKTP U CJIOXKEHHE CIEKTPaJIbHBIX I[BETOB, AMUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOro CHEKTPa U3Iy4EHUs) 110 ONUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YyYCHHBIX (U3MUECKUX SBJICHUH B OKpYXarolleM Mupe (B TOM
yuciie GU3NYECKUE SIBICHUS B IPUPOJIE: NPUIUBBI U OTJIUBBI, IBUKEHHUE 1aHeT COJIHEYHOU CUCTEMBI,
pPEaKTUBHOE JIBUJKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JXMBOTHBIMH, 3E€MIIETPSCEHHE,
ceificMMuYecKHe BOJIHBI, IIyHaMH, 5XO, IIBETa Te€J, ONTHYECKHUE SIBJICHUS B NPUPOJE, OMOJIOTHYECKOE
JeWcTBUE  BUAMMOIO,  YJIbTPa(UOIETOBOrO M  PEHTTEHOBCKOI'O  HM3JIY4YEHUHM, €CTEeCTBEHHBIH
panMOaKTUBHBIA (OH, KOCMHYECKHE JIydd, pPaJHOAaKTUBHOE H3Iy4eHHE TPHPOIHBIX MHHEPAJIOB,
JefcTBUE PaMOaKTUBHBIX M3JTy4eHUH HAa OPraHU3M 4YeJOBEKa), MPU 3TOM NEPEBOAMUTH MPAKTUUYECKYIO
3ajady B yueOHYIO, BEICIISITH CyIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBIICHUN;

ONUCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (U3MUYECKUE SBJICHUSA, HUCHONb3Yysd (PU3NUECKue
BEJIMYMHBI (CpelHSAsT U MIHOBEHHas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM [BUKEHHUH, YCKOpPEHHE,
IIepeMEIIEHUE, IyTh, YIJIOBash CKOPOCTb, CHJa TPEHHs, CWJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CBOOO/HOTO MaJieHus, BEC Tejla, UMITYJIbC TeJla, UMIIYJIbC CUJIbI, MEXaHHYecKas padoTa U MOIIHOCTH,
MIOTEHIMaIbHasA SHEPrUs Tella, IIOJHATOrO HaJ IOBEPXHOCTHIO 36€MIIH, [IOTEHIIMAIIBHAS DHEPTHUs CKATOU
MPYXUHBI, KHHETHUYECKas JHEprusi, MOJIHAs MEXaHWYecKas SHeprus, MepuoJl M yacroTa KoJjeOaHUH,
JUITMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPENIOMICHHS CPeabl),
IIpY OMMCAHUM NPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICI UCIHOJIB3YEMBIX BEMYHH, 0003HAUECHUS U
eMHUIIB! (PU3NYECKUX BETUYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (DU3MYECKYIO BEIMUHUHY C
JOPYTMMHU BETMYMHAMU, CTPOUTH IPa(UKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapakTepu3oBaTh CBOICTBa Tels, (U3NYECKHE SBICHUS U TPOLECCHl, MCIOJIb3Ys 3aKOH
COXpPAHEHUs DHEPruM, 3aKOH BCEMHUPHOIO TATOTECHMs, NPHHLIMI CYNEPIO3ULIMH CHJI, TPUHIHAI
OTHOCHUTENbHOCTH ['anuies, 3akoHbl HBIOTOHA, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOHBI OTPAKCHUSA U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsAJ0BOT0 M MAaCCOBOTO YMCEIN MPH SIAEPHBIX PEAKLUSX, IIPH
3TOM (OPMYJIMPOBATh 3aKOH U 3aMCHIBATh €r0 MaTEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKHE MPOLECChl M CBOICTBA Te€l, B TOM YHUCJIE€ M B KOHTEKCTE CUTyalUl
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh I[PUYUHHO-CIECICTBEHHBIE CBA3U, CTPOMUTH
0o0BsiIcCHEHHE U3 2-3 JOTMYECKHX IIaroB C HCHOJb30BaHHWEM 2-3 HM3y4EHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a/1a4il (OMUPAIOLIUECS Ha CUCTEMY U3 2-3 ypaBHEHUIl), UCIOIb3Ys 3aKOHbI
U (opMyIIbl, CBS3BIBAIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 33/a4M 3alMChIBATh
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTAIOIINE WM M30BITOYHBIE TaHHbIE, BHIOMpPATh 3aKOHBI U POPMYJIbI,
HEOOXO/AMMBIE JJISi PELICHHs, NPOBOJAUTH pPACUETHI U OLIEHUBATh PEATUCTHUYHOCTh TMOJTYYEHHOTO
3HaYeHUs GU3NYECKON BETUUHHBI;

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXXHO pEILIMTh NPH HOMOIIM (U3NYECKUX METOOB,
HCIIONB3Yysl ONMUCAaHWUE HCCIENAOBAHMS, BBIICIATH IPOBEPAEMOE  MPEAINOJIOKEHUE, OLIEHUBATh
IIPaBUIILHOCTD NOPsAJIKA IPOBEAEHUS UCCIIEN0BAHUS, IIPOBOJUTE BBIBOBI,

MHTEPIPETUPOBATH PE3Y/IbTaThl HAOIIOAEHUN U OIBITOB,;

MIPOBOJIUTH OMBITHI MO HAOMIONEHHIO (PU3NYECKUX SIBICHUHA MM (U3NYECKUX CBOMCTB Tel

(u3ydyeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHAa COXpaHEHUs SHEPrUH, 3aBUCUMOCTb IIepuojia KoneOaHui
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NPYKUHHOTO MasTHHKAa OT MAacChl Ipy3a M >KECTKOCTH TNPYKUHBI U HE3aBHCHMOCTb OT aMILTUTYIbI
MaJIbIX KoJeOaHMid, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3lIo’KeHHE OeJoro cBeTa B CIEKTD,
U3y4eHHE CBOWCTB M300paKeHHs B IIJIOCKOM 3€pKaje M CBOWCTB H300paKEHUS IpeaMeTa B
coOuparomiel JInH3e, HaOJII0ICHHE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB U3JIYYCHHS): CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa 00OpYIOBaHUS, ONHCHIBATH XOJ ONBITA W €ro
pe3yJbTaThl, (POPMYIHUPOBATH BHIBO/IbI;

IPOBOANTH NMPU HEOOXOIMMOCTH CEpHIO NPSAMBIX M3MEPEHUH, Ompenesss CpelaHee 3HaueHHe
U3MepsieMOi BeTMUMHBI ((POKYCHOE pacCTOSHUE COOMparoIeil JIMH3bI), 000CHOBBIBATH BHIOOP CIIOCO0a
U3MEPEeHHS (M3MEPUTEIHHOTO MPUO0opa);

NPOBOANTH HCCIECIOBAHHE 3aBHCUMOCTEH (PU3MYECKUX BEJIMYMH C HCIOJIB30BAaHUEM MPSMBIX
U3MEpeHHUH (3aBHCUMOCTh IIYTH OT BpPEMEHHM MpPU PAaBHOYCKOPEHHOM JBIDKCHHH 0€3 HadaIbHOU
CKOPOCTH, TepuojJa KoJeOaHWH MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YrJia
OTpaXEHHUsI CBeTa OT yrja MNaJeHWs M yIrila MpeJoMICHHS OT YyIiia TaJeHus): IUITAHWPOBAaTh
UCCIICIOBaHHE, CaMOCTOSITCIbHO COOMpATh YCTAHOBKY, (HUKCHPOBATh pE3yJbTaThl IOJyYCHHOU
3aBUCHMOCTH (PM3MYECKUX BEIWYMH B BHJC TaONUIl U rpagHKOB, MIPOBOJUTH BBIBOJBI 10 pe3ybTaTaM
UCCIIC/IOBAHHS;

NPOBOANUTH KOCBEHHBIE M3MEPEHHs (PU3MYECKUX BEIHMYUH (CPEAHSS CKOPOCTh M YCKOPEHHUE Tea
OpU  PABHOYCKOPCHHOM [BIDKCHHMH, YCKOPEHHE CBOOOJHOTrO MaJeHHs, KECTKOCTh MPYKUHBI,
K03()(HUIIMEHT TPEHUS CKOJIBKEHHS, MEXaHW4YecKasi paboTa U MOITHOCTb, YaCTOTa U MEPUO] KoJeOaHu
MaTEeMaTU4eCKOro M MPYKUHHOTO MAsTHUKOB, ONITUYECKAs CHJIa COOMPAIOLICH JIMH3bI, PaJNOAKTUBHBIH
(boH): MIaHUPOBATH U3MEPEHUS, COOMPATh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH W3MEPEHHS,
clienysl MPeUIOKEHHOW MHCTPYKIUH, BBIYUCISATh 3HAYCHUE BEIUYMHBI U QHAIM3HPOBATH MOJIyYCHHBIC
PE3YNBTATHI 'C YIETOM 3aJaHHOW TOTPEITHOCTH U3MEPEHUIA;

co0JIr0IaTh MpaBHiIa TEXHUKH OE30MIaCHOCTH MPH padoTe ¢ 1a00opaTopHBIM 000pYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TNPH3HAKM H3YYCHHBIX (HU3MYECKHX MOJENEH: MarepuaibHas TOYKa,
a0COIIOTHO TBEP/IOE TEII0, TOUCHHBIH NCTOYHHK CBETA, JIyd, TOHKAs JIMH34, TUTaHETapHAasi MOJIEh aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Ipa;

XapaKTepU30BaTh TPUHIHUIIBI JICHCTBUS M3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
UCIIOJIb30BAHUEM HUX OINUCAHUS (B TOM YHCIE: CIUAOMETp, JATUYUKU TIOJIOKEHUS, PACCTOSHHS W
YCKOpEHHs, paKeTa, IXOJIOT, OYKH, MEPUCKOI, (OToAammapar, ONTUUYECKHE CBETOBOJbI, CIIEKTPOCKOII,
JI03UMeTp, Kamepa BuiibcoHa), NCTIONB3ys 3HaHHUS O CBOMCTBAX (PM3MUECKHUX SBICHUI U HEOOXOIMMEIE
bu3ruecKre 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBI M CXEMAaTUYHBIE PHCYHKH M3y4YEHHBIX TEXHUYECKUX YCTPOMUCTB,
MU3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB MPH PEIICHUH yIeOHO-TIPAaKTHYSCKUX 33/1ad,
ONITHYECKHE CXEMBI ISl IIOCTPOCHUSI H300payKeHNH B TUIOCKOM 3epKaJie U COOMparoIei JINH3E;

NPUBOJUTH TPUMEPHI (HAXOIUTh MH(OPMAIUIO O TPUMEpax) MPaKTHUYECKOTO HMCIOIb30BaHHUS
¢u3MUeCKUX 3HAHUI B IMOBCEAHEBHOM >KM3HU JUId oOecriedeHusi Oe30MacHOCTH TPH OOpalieHUuH ¢
npubopaMi W TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHs 30POBbS M  COOJIOJCHHS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEeH cpeie;

OCYIIECTBIIATh MOUCK MH(popMmanuu B MHTEpHETE, CaMOCTOATEILHO (GOPMYIHPYs MOMCKOBBIN
3ampoc, HAXOMUTh IIyTH OINpPENENICHHs JOCTOBEPHOCTH IIONy4EeHHOW WH(POpPMAIMM Ha OCHOBE
MUMEIOIIMXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOUHHKOB;

UCIIONIb30BaTh TIPH  BBHIOJHEHUHM Y4YeOHBIX 3aJaHUil  HAy4YHO-TIONMYJISIPHYIO JIMTEpPaTypy,
CIIPaBOYHBIC MaTepHalbl, pecypchl ceT VHTepHeT, BiajeTh NpUEMaMU KOHCIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHus HMHPOPMAIMH U3 OJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCBMEHHBIC M YCTHBIC COOOINEHHS HAa OCHOBE WHGOpPMAIUH U3
HECKOJIbKUX HCTOYHUKOB, MYOJMYHO MPEJICTABIATH PE3yJbTaThl MPOCKTHOW HIIM HCCIIEI0BATEILCKON
JEATSIHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BaTh WM3YYCHHBIH MOHATHHHBIA ammapar H3y4aeMoro
paszzena (HU3MKH U CONMPOBOXIATh BBICTYIUICHHE MpPE3CHTAIMed ¢ y4ETOM OCOOCHHOCTEH ayaMTOPHH
o0yJaronmxcs.
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TemaTnyeckoe IaHMPOBAHUE

7-9 kaaccnl
DIeKTPOHHbIE JesiTeJbHOCTh YYHUTEJISI C Y4eTOM MPOrpamMMbl
Ne KoimuecTBo OBbI€e
HasBanme TeMbI (uudposbie) BOCIUTAHUS IIKOJIbI
n/n 4acoB o0pa3oBaTe/ibHbIE
pecypenl
1 | Beexnenue 4 https://lesson.academy- | -ycTaHOBJICHHE JOBEPHTEIBHBIX OTHOIICHUN MEXTY
content.myschool.edu.r | MeAaroru4ecKuM pabOTHHKOM U 00yJarOIIHMHCS,
u/03 CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPHATHIO O0YYarOMIMMHUCS
2 | IlepBoHayanbHbIE CBEACHUSA O CTPOCHUHU 6 https://lesson.academy- TpeboBaHHH 1 NpoCkE ne)laromgecxor N paQOTHHKa’
e content.myschool.edu.r | MPHBAICHCHIIO HX BHIMais K 06eyskaeMoli K ypoke
1/03 vH(OpMAaIMK, aKTHBU3AIIMH TI03HABATEBLHOM JIEATENBHOCTH;
— . - MOOY’XIeHUE 00yJaroIIuXcst COOII0AATh Ha YPOKe
3 | B3aumoseiicTBus Tei 23 https://lesson.academy- OGIICTIPHESATEIC HOPMBI TIOBSICHMS, IPABHNA OGTIEHHS CO
content.myschool.edu.r | crapumamm (memaroruueckivu paGoTHIKaMH) 1 CBEpCTHHKAMHU
u/03 (oOyuarormMMucs), MPUHIATEL Y9eOHON TUCIUTUIAHBL U
4 | [laBieHuE TBEPBIX TEIN, KHUIKOCTEH U 21 https://lesson.academy- | camoopranusanuu;
ra3oB content.myschool.edu.r | - npuBieYeHne BHUMAHUS OOYYAIOIIMXCS K IEHHOCTHOMY
u/03 aCIICKTy
5 | PaGora u MOLIHOCTh. DHEPIHs 14 https://lesson.academy- | H3Y1acMbIX Ha ypoKax sBICHHI, OpraHu3alis uX paboTsl ¢
content.myschool.edu.r | MOy aEMOIi Ha YPOKE COLHATEHO SHAMHMOH undopmanuei —
/03 VHHIMUPOBAHKE €€ 0OCYKIEHHUS, BHICKA3bIBAHUS
- o0yJaroIumMucs
1 | TerutoBbIe SIBICHUS 23 https://lesson.academy- | ..o 0\ erus 1o ee [10BOITY, BEIPABOTIH CBOETO K Hel
content.myschool.edu.r | gruomernus:
u/03 - HCTIOJIB30BaHKE BOCIIUTATENBHBIX BO3MOKHOCTEH
2 | DIEKTPUUYECKUE SIBIICHHS 29 https://lesson.academy- | conepsxanus
content.myschool.edu.r | yueGHoro npeamera depes AEMOHCTPALIHIO 00YUYAOIIHMCSE
u/03 IPUMEPOB OTBETCTBEHHOTO, MPAXKIAHCKOTO MOBEIEHNS,
3 | DieKTpOMarHUTHEIE SIBIICHUS 5 https://lesson.academy- | MPOSBICHHS HeTOBEKOTIOOHS 1 100pOCEPACTHOCTH, Hepes
content.myschool.edu.r | mA60p
/03 COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUS, 38144 [JIsl PEICHHU,
NpoOJIEMHBIX CUTYaLMi JUIs1 00CYKISHMS B KJIACCE;
4 | CBeTOBbIC SBJICHUS 11 https://lesson.academy- P Jatrn A TR 6
hooledur |- MIPUMEHECHUE Ha YPOKE MHTEPAKTUBHBIX ()OPM PabOTHI C
content.myschool.edu. 00YYarOMIMMHUCS: MHTEJUIEKTYATbHBIX UIP, CTUMYJIUPYOLIUX
u/03 03HABATENLHYI0 MOTHBALIUIO 00YYAIOIMXCS; TUCKYCCHH,
1 | 3aKOHBI B3aMMO/ICHCTBYS U ABMIKCHHS TEIT 35 https://lesson.academy- | koropsie natoT 0OGYHAOMIMCS BO3BMOXHOCTb IPHOOPECTH

content.myschool.edu.r
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u/03

OIIBIT

MexaHu4eckue KoJieOaHusl U BOJHBL. 3BYK 15 https://lesson.academy- | BEACHHs KOHCTPYKTHBHOTO JHAJIOra; TPYIIIOBOM pabOThI M
content.myschool.edu.r paboTH B Tapax, KOTOpbIe y4at KOMaHIIHOH paboTe u
u/03 B3aMMOJICHCTBHIO C IPYTHMH JICTHMH;
DJIEKTPOMArHUTHOE 10JIE 25 https://lesson.academy- | ~ BXHOTCHNIE B YPOK HIPOBBIX TPOUCAYP, KOTOPLIE MOMOTAIOT
MOICPIKATh MOTHBAIIMIO 00YUYAFOIIMXCS K TTOTYICHHIO
content.myschool.edu.r SHAHMT,
u/03 HaJTa)KUBAHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOILIICHHH B
CrpoeHre aToMa B aTOMHOTO sipa 20 https://lesson.academy- | kyacce, noMoraroT ycraHOBIEHHIO JOGPOKEIATENBHOI
content.myschool.edu.r | armocdeps Bo Bpemst ypoka;
u/03 - opraHu3anus nepcTsa MOTUBHPOBAHHBIX U OPYAUPOBAHHBIX
Crpoenue u 3Bosmonus BeeneHHoi 7 https://lesson.academy- | 00y4aroLMXCs HAl HX HEYCIICBAIOLIMMHU OJJHOKIIACCHUKAMH,
Content_mysch00| edu.r ,Z[aIOH_Iel"(i UM COLIMAIbHO 3HAYUMBIA ONBIT COTPYAHHUYCCTBA 1
U/03 B3aMMHOU ITOMOIIIH,
- HHUIMUPOBAHHE M MOJICPIKKA HCCIICTOBATEIbCKOM
JIeSITEILHOCTH 00YYalONINXCs B PAMKaX peaan3alliid HMH
WHIANBUAYAJIBbHBIX U I'PYIIIOBBIX UCCIICAOBATCIILCKUX
MPOEKTOB, YTO AACT 00yYaroIUMCcs BO3MOKHOCTh TIPHOOpECTH
HaBbBIKH
CaMOCTOSITEIIBHOTO PEIICHUS TEOPETHIECKOM TPOOIEMBI,
TeHEPUPOBaHUS U 0OPMIICHUSI COOCTBEHHBIX HIIEH,
YBaXHUTEIHHOTO OTHOIICHHUS K 9y)KUM HIesM, 0DOPMIICHHBIM B
paboTax Ipyrux uccieaoBaresieii, HaBbIK MyOIMIHOTO
BBICTYIUICHUS [IEPEN ayAUTOPUEHN, apIryMEHTUPOBAHUS
Bcero: 238 u.
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