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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusuke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mnporpamMmbl 1O (U3MKE HANpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3alUIi0 H3yYeHUS
(GU3MKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBatOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
TJTAHUPYEMBIM JTMYHOCTHBIM U METaINlPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKe
MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBaeT paclpeeieHre yueOHOro Marepuania
1o rojgam oOyueHus (1Mo Kjaccam), MpejuiaraeT NPpUMEPHYIO MOCIeI0BaTEIbHOCTh
W3Y4YeHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE DPa3BUTUS MPEAMETHOTO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHM 00yJaroNuXCsl.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIM YYUTENIO B CO3/IaHNU paboueil mporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCA CUCTEMOOOPA3YIOUIUM JIJISl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEXAaT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosoruedt, acrpoHomuend u ¢GU3NIECKOU
reorpa¢uei, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MHpa,
NpenocTaBiIsieT Haubojee sCHbIe O0O0paslbl MPUMEHEHHsS HAay4YHOro MeToja
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3UUECKOTO OO0pa30BaHUS B CTPYKType OOIIETro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMH E€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcs.

N3yuenue @u3ukun Ha 0a30BOM YpOBHE MpEIINOJIaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEpU3YIOIMIMMHU €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPIPETHPOBATh  JaHHbIE W  HCIOJB30BaThb  HAy4YHBIC
J0Ka3aTeNbCTBA AJIs OTyUYEHUS BHIBOIOB.

emn wusyuenus ¢GU3MKA HaA YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBanus ydyeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepanuu, peagu3yroMUx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM



Komnerun MunucrepcTBa npocsenienus: Poccuiickoit @enepanuu (IpoTokoa ot 3
nexabps 2019 r. Ne [TIK4BH).

Ieaun ndyyenus pu3nKu:

e TMpuOOpEeTEHHWE HWHTEpPeca U CTPEMJICHUS OOYYaIOMUXCS K HAydHOMY
W3YYCHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA M (POpMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHue mpencTaBICHUNA O poM (PUMKH JJI Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHEC  TPEJACTABICHUA O  BO3MOXHBIX  chepax  Oymymeit
npodecCuOoHaNbHON AeSTENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JabHEHIIIeMy 00YYCHHIO B ’TOM HANPaBIICHUU.

JlocTikeHre 3TUX Teled mporpamMMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO

oO1mrero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

e TMpuoOpeTeHue 3HAaHUKW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e TMpUOOpETEHNE YMEHHI OMHUCHIBaTh U OOBACHATH (PU3UYECKUE SIBICHUS C
MCIOJIb30BAaHUEM MOJIYYCHHBIX 3HAHUM;

e OCBOCHHE MCTOJOB pEIICHUS MPOCTEHIMX pacy€THBIX 3a7a4 C
UCIIOJIb30BAaHUEM (U3UYECKUX MOJCNICH, TBOPUYECKHMX U TIPAKTHKO-
OpUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUU HAOMIOAATH MPUPOJIHBIEC SIBJICHUS U BBIIOJHSITH OMBITHI,
nabopatopHble  paboOThl M HAKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHI ¢ MHpOpMalUe (HUINIECKOTO coaepKaHus,
BKJIIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO CO cdepamu MPOPECCUOHATBHON NEeITeILHOCTH, CBSI3aHHBIMU
¢ GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B Henemo).



[Ipennaraemseiii B mporpaMMe Mo (U3MKe MepedyeHb JabopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEb JeIaeT BRIOOP IPOBEICHISI
7a0bopaTOpHBIX PabOT W OMBITOB C YYETOM HWHAMBUIYAJTBHBIX OCOOCHHOCTEH
OOyJaroIuMXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aJIaHUN, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3uKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ posib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka O mpupone. SBieHus npuponsl. OuU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIIOBBIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mmepenue Quanueckux BenuyuH. Duznyeckue
npuoopsl. [lorpemHocts n3mepenuil. MexayHapoaHasi CUCTEMa €AMHMUII.

Kak ¢wusuka u gApyrume ecTeCTBEHHbIE HAyKH HW3Y4YaloT TMPUPO.Y.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHWA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBHXKEHHE THIOTE3, SKCIIEPUMEHT 1O IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NUECKUX SABJICHUN ¢ TOMOILBIO MOJENEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue nNpubOpPsl U MPoIeAypa MPSIMBIX U3MEPEHHUN aHAIOTOBBIM U
IU(OPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimet.
1. OmpeneneHue UEHbI IeTIEHUS IIKaJIbl U3MEPUTENHLHOTO Tprbopa.
2. M3MepeHue pacCTOAHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEIA.
4. OnpeneneHue pa3MepoB MabIX TEN.
5. M3MepeHue Temmeparypbl MpPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JNaTYMKa TEMIIEPaTypHl.

6. IlpoBenenue uccienoBaHus MO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIblle, YeM OOJIbIle BHICOTA
IyCKa.

Paspnea 2. IlepBoHayanbHbIe CBEJACHUS 0 CTPOCHMHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTRA.

JIBmkeHue dactuil BemecTBa. CBsSI3b CKOPOCTH JABMIKEHHUS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. BzaumonelcTBue YacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIIKMBAHHUE.

ArperatHble COCTOSIHUSA BEILIECTBA: CTPOCHHE Ta30B, KUIAKOCTEW M TBEPIBIX
(kpucTamIM4yeckux) Ted. B3auMocBs3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.



2. HaGmronenue nuddysun.
3. HaOmionenue ~ siBneHui,  OOBSACHSAIOIIUXCA  MPUTSHKEHUEM WA
OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka JuaMeTrpa aromMa METOAOM pPSAI0oB (C  HCMHOJIb30BaHUEM

dhoTtorpaduii).
2. OnbITHI 10 HAOJIOICHHUIO TETIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI MO0 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JABUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKECHUHU. Pacuér nmytu u
BPEMEHU JBUKCHUSL.
SIBneHue wHepuuH. 3aKOH MHEpUUH. B3aumonelcTBue Tel Kak MpPUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTH Tena.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJWYECTBOM MOJIEKYJI B €AMHMIIE
0o0BEMa BelecTBa.
Cuila kak XapakTepucTuka B3aumozeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IHUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAIIPABJICHHBIX 110 OJHOWN mpsiMoi. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHne MexaHMUECKOro IBUKEHHUS TEJa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO JIBUKCHMUS.
3. HaGmronenue siBneHus WHEPIUU.
4. HaOmronieHre u3MeHEeHUs! CKOPOCTHU MPHU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc N0 B3aUMOJECHCTBUIO TEI.
6. CloXeHue CUJI, HallpaBJIEHHBIX 110 OJHOU MPSMOM.
Jlabopamopnuie padbomot u onvimet.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHUS (IIapuKa B >KHJIKOCTH,
MOJIEJIM ANEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. Onpenenenue cpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WIM IIapHKa II0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pACTSLKEHHs (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneu 4. /laBjieHue TBEPABIX TeJl, KUIKOCTE U ra3os.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUA AaBieHus. [[aBnenue rasa.
3aBUCUMOCTh JaBJICHHUS Tra3za OoT 00béma, Temmeparypbl. l[lepegada naBieHus
TBEPABIMU TEJNAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmatunueckue
MaIllMHbl. 3aBUCUMOCTb JAaBJIEHUS XUJIKOCTH OT TiyOuHBI. ['HMIpocTaTuyeckuil
napaaokc. Coobaromuecs cocyapl. [ mapaBiuyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune atmocdepHOro
naBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOChHEpPHOTO JIaBIICHUS.

JlelicTBrE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BelTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
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3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBusi aTMOC(EpHOTO JaBICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.
VYcioBue iaBaHus TeIl: IUIABAHUE WJIM NOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOWIEHUS IJIOTHOCTEMN TENa U )KUAKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPY>KEHHOM B
KUJKOCTb YaCTH TeJIa.

OnpeneneHne  BBITAIKUBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  Telo,
IIOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

OneITBl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBL,
JCHCTBYIOUIE Ha TeNO0 B JKUAKOCTH, OT O0BbEMaA NOTPYKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

KoHnctpynpoBanue apeoMerpa WIM  KOHCTPYHPOBAHME JIOAKU U
OIIpeJeNICHUE €€ IPYy30I0bEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHsl phlyara. lIpuMeHeHue mpaBuia paBHOBECHs pblUyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAS DHEPTHS.
[IpeBpalieHre 0JJHOTO BH/Ia MEXaHUYECKOW HEPTHH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUM Tela

10 TOPU3OHTAIILHOW IMOBEPXHOCTH.
2. HccnenoBanue yCcnoBUM paBHOBECHS pblUyara.
3. Hsmepenue KIIJI HaKIOHHOM TUIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pa3nen 6. TenJioBble iBJIEHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThl, TOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUH MOJICKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBHXKCHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH DSHEpruu:
Terionepeaaya " COBEPIIICHUE padoTHI. Bue TeIonepeaayu:
TEIIONPOBOJAHOCTh, KOHBEKIINS, U3IIyUYCHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEIIecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIIoBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAs TEIMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. VYjaenpHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIGHHS OT aTMochepHOTO
JABJICHUS.

BrnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y I€JbHAS TEIIOTA CTOPAHUSL.

[Tpununer pabotel TerioBbix napurateneit KIIJ rtemmoBoro maBuratesns.
TennoBble ABUTATENH U 3aLUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKCHHUS.



vk W

L P N>

10.
11.
12.
13.

Hab6monenne nuddysun.

HaOmronenue siBneHnit cMaurBaHUsI M KalMWIISPHBIX SIBJICHUH.
HaOnronenue TemioBoro pacimpeHust Tel.

N3meHenne maBieHus Ta3a NMpW M3MEHEHWHM O00bEMa W HATPEeBAaHWUU WITU
OXJIKJICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaymu.

OxJtayxieHue NpHU COBEPILIEHUH padOTBHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
Habmronenne kuneuus.

Hab6nronenune mocTossHCTBA TeMITepaTyphl IPH TJIaBICHUH.
Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomut u onvimut.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UITK caxapa.
OnpITEl 10 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPJBIX TEIL.

OrnpeneneHue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCHUMOCThH JIaBICHUS BO3JyXa OT €ro
00béMa M HArpeBaHUS WIIN OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUITMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHEHHS BHYTPEHHEH OHEpPruuM Tela B pe3yJbTaTe
TerTonepeaaY U paboThl BHEITHUX CHII.

UccnenoBanne siBaeHUsS TEIIOOOMEHA IPU CMEIIMBAHWU XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH
TEITI00OMEHE C HAarPEeThIM METAJUIMYESCKUM IIHJIUHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEIIOTHI TUIABICHUS JbA.

Paznen 7. DiekTpuyeckne ¥ MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. [[Ba pona 3yeKTpUUecKHX 3apsaoB. B3anmmopeinctBue
3apsbKeHHBIX  Tenl. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJCHCTBHS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aps0B U PACCTOSHUS MEKY TeJIaMu).

DnekTpuueckoe nosie. HanpsE€HHOCTh 3yeKkTpuueckoro mnojd. Ilpuniun
CYNEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).



Hocurenu snexkTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

ONEKTPUYECKUA TOK. YCIOBUS CYILIECTBOBAaHUS BJIEKTPUUECKOTO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUJIKOCTSX U raszax.

Onektpuueckasds uenb. Cuna  ToOkKa.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBIIEHHE MPOBOJHUKA. Y IETBHOE CONPOTHUBIIEHHE BellecTBa. 3akoH Oma
s yyactka uenu.  [locienmoBarenbHOE W MAPAJUICNIBHOE — COSAMHEHUE
IPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH 3JIEKTpUYECKOrO ToOKa. 3akoH Jhxoyns—JleHna.
DneKTpudecKre ey U OTPEOUTENH NEKTPUIECKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuTHl.  B3aumoaeicTBHE  IMOCTOSSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHoe 1osie 3eMJIM ¥ €r0 3HAYECHUE NI KU3HU Ha 3eMIle.
OmbiT  Opcrega. MarHutHoe 1one  3IEKTpUUeckoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MArHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSHHOTO TOKa. lcnosib30BaHHWE BIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBieHre MeKTpoMarHuTHON uHayKuuu. [Ipasuno Jlenna.
DIIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMbIX HCTOUHUKAX SHEPIHH.

Jemoncmpayuu.

DNeKTpU3alus Tel.

JIBa poJia 3JIEKTPUYECKUX 3apsi 0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE JIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAST MHIYKIIHS.

3aKOH COXpaHEHUs JIEKTPUUECKHUX 3apsI0B.

IIpOBOIHUKH U JUBIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIUHUN 3JIEKTPUUECKOTO MOJIS.

HcToyHnKH TOCTOSIHHOTO TOKA.

W 0 N U A WN e

JIENCTBHS IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B XKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIepMETPOM.
. U3Mmepenne 351eKTpuIecKoro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtar 1 marazud cOnpOTUBIICHUM.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeJIEHUs IMOJOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHur.

JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

Omnerter ®apanes.

3aBUCHUMOCTh HAMNpPAaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHEPaTOP MOCTOIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.
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10.
11.

12.

13.

14,

15.

16.

OnpiTel MO HAOMIONCHUIO DJICKTPU3ANMHA TEN WHAYKIUMEH | TpHU
COTPUKOCHOBEHHH.

UccnenoBanre AEUCTBUS DSJIEKTPUUYECKOTO IOJSI HA MPOBOJHUKH U
JTUDIICKTPUKH.

COopka 1 mpoBepKka pabOThI IEKTPUICCKOM IIETTH TTOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHie HANPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHIJIBI TOKa, WIYIIETO 4Yepe3 PEe3UucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAJMd TOMEePEeYyHOro
CCUCHHS M MaTepuaa.

[IpoBepka mpaBuiia CIOXKECHHS HAIMPSHKEHUN TPU TOCIEAOBATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJid CWIbl TOKa MPU NapaJlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIJCISIEMONM Ha
pe3ucrope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~MAarHWTOB TPH  HX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanre nelcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJIECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJEHUsS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrs MarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JJICKTPOIBUTATEIS.

20. U3mepenune KIIJ] anexkTpoaBuraTeIbHONM YCTAaHOBKH.

21. OnBITBl IO HKCCIEAOBAHUIO SIBJICHUS BJECKTPOMATHUTHOM WHIAYKIIUU:
WCCIICIOBAHUE W3MCHEHWWM 3HAYEHWS] W HANpPABJICHHUS HHAYKIHMOHHOTO

TOKA.
9 KUIACC

Paspnen 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe JBWKEHHE. MarepuanbHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
newxeHue. HepaBHOMepHOE npsMosinHEHOE ABMKeHHE. CpenHss 1 MTHOBEHHAs
CKOPOCTB TeJja IIPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiiHelHOe JBmKeHue. CB0OOOHOE
nagenue. Onbitel ['anuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

[Tepsbiii 3ak0oH HptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHIUII CYyTIEpIO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbXKEHUSI, CUla
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOJHOIO
nanenus. JBuwxkenue mianer Bokpyr CosHma. IlepBas kocMmuyeckas CKOpPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue maTepuanbHOl TOUKU. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPZIOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbee Tena. M3menenne umiynbsca. MIMmmynse cuibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTHBHOE NBMKEHHE.

Mexanudeckass pabora W MONIHOCTh. PaboTa CHll TSDKECTH, YNPYTOCTH,
TpeHusi. CBsa3b dHepruu u pabotsl. [loTeHIManbHas SHEPTrUs Tea, MOAHITOrO HaJ
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTUs CxKaTOM NpykuHbl. Knunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHUsS MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HabGmrogenne MeXaHWYECKOro JABUKEHUS TeJla OTHOCUTEIBHO PA3HbIX TEJ

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHuE TyT€ll W TPAeKTOPUN ABUIKEHHUSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO IBUKECHUS.

HabGmronenue nBrkeHus Tea Mo OKPYKHOCTH.

Hab6nronenne MexaHMuecKuX SIBIICHUN, TPOUCXOSIIUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCHUTENFHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JEUCTBYIOUIEH HA HEro
CHJIBL.

HabGnronenue paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

N3MeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua uMmiysbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOICHCTBUU TEll.

CoxpaHeHue UMITyJIbCA IPU HEYIPYTOM B3aUMOJICVCTBHM.

CoxpaHeHue uMmyJibca npu a0COTIOTHO YIIPYTrOM B3aUMO/JICHCTBUMU.
HabGnronenune peakTUBHOTO ABUKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOHOM MaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU TIPU JIBUKECHUU TeJla MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimet.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JallbHEWIIEro paBHOMEPHOTO
JBVKEHUS TIAPUKA WITH TEIICKKH.

Onpenenenne cpeaHEN CKOPOCTH CKOJBXEHUS OpycKa WM JBHKCHHS
[IapyKa Mo HaKJIOHHOM MIIOCKOCTH.

OnpeneneHue yCKOpPEHHUs Tejla MNpPU PABHOYCKOPEHHOM JIBUJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW NpPU PABHOYCKOPEHHOM JIBIJKEHHU Oe€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCA KakK psJ HEYETHBIX YHCE, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJJUHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH NPYKUHBIL.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKCHUH Tela
10 TOPU30HTATILHON TOBEPXHOCTH.



10. Ompeieniene  pabOTHl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
UCII0JIb30BAaHUEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannuyeckue KoJie0aHUs U BOJIHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUM: TIepUoI,
4acToTa, aMIUIUTya. MateMaTH4eCcKuil U NPy KUHHbIA MasTHUKU. [IpeBpamieHue
SHEPI'UU MPU KOJIEOATEIHHOM JABUKEHUM.

3aryxaromue  koineOaHus.  BbIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoiicTBa MeXaHMYECKUX BOJH. IIpomonbHble U
nomnepeuHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacnpOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojie0aHWii Ted IOJA NEUCTBHEM CHWIBI TSKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BIHY)IEHHBIX KOJ€OaHU U pe30HAHCA.
Pacnpoctpanenue npo0JibHBIX Y MOMEPEYHBIX BOJH (HA MOJIEIH).
HalGmronenmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUI pe30HaHC.
Jlabopamopnuie padbomut u onvimut.
1. OmpeneneHue YacTOThl M NEpHOJa KoOJIEOAHUH MaTEMaTUYECKOTO
MasiITHUKA.

2. Ompezenenue 4aCTOTHI U MIepUoja KoeOaHu! MPY>KUHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJIa KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPUO/Ia KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHojJia KoieOaHuil Ipy3a, MOJABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OnbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoAa  KojeOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaICHUsI.

Paszges 10. Di1eKTPOMArHMTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DNeKTpOMarHuTHOE  MoJjie.  DJeKTpoMarHuTHele  BoyiHBL.  CBoOlcTBa
ANEKTPOMArHUTHBIX BOJH. Illkana »neKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomut u onvimut.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOWJIBHOTO

TenedoHa.

Pa3pnen 11. CBeToBbBIE AABJICHHS.

JlyueBas  moxmens  cBera.  Mcrounukm ~— cBera.  IIpsmonuHEnHOE
pactpoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. Ilimockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom umydert B gumH3e. OnTmdeckas cuctema QoToarmapara,
MHUKpOCKONIa M Tejeckoma. ['71a3 Kak onTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHNE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

OnrTryecKkuil CBETOBO/I.

Xop nyuei B coOuparonieit JIuH3e.

XO0J 1y4der B pacCeUBAIOIIEH JIMH3E.

[Tomyyenune n300paxeHuit ¢ TOMOIIBIO JTUH3.

[Ipunun aeiictBus doToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxkenue 6enoro cBera B CEKTP.

12. [lony4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomut u onvimot.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jydya OT yrja
MaJICHUS.

2. W3yuenue xapakTepuCTUK U300paKE€HUs MIPEAMETA B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yria
MaJICHUSI Ha TPAHULE «BO3IyX—CTEKIIO».
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4. TlonmydeHue M300paKeHHM C IOMOIIBIO COOUPAIOIEH JTHUH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparouiei
JIUH3BI.

6. OMBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITBI MO BOCIPHUSTHIO LBETA MPEIMETOB MpPHU MX HAONIOJECHUU Yepes3
[[BETOBBIE (PUIIBTPHI.

Paspnesn 12. KBanToBbIC SIBJICHHS.

OmnsiTel Peszepdopaa u mnanerapHas mozens aroma. Moaens atoma bopa.
Hcnyckanue u nornonieHue ceera aroMoM. KBanTel. JInHeWuaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznyyeHusi. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl.  PaamoaxkTtuBHBIE
npespaiuenus. [lepuon nonypacnaga aTOMHBIX JEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHUsS 3apsAJOBOTO MU MAacCOBOTO YHCEI.
OHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchbl UM 3HEpPruu. Peakuuu cuHTe3a U
nenenus siaep. Mctounuku sneprun CosiHLA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CnexTpbl U3ITyYEHHUS U MOTJIOMICHHUS.

2. CHexTpsl pa3Iu4HbIX Ia30B.

3. ComekTp BoaoOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYyYEHUH.

6. Perucrpanus nzmydeHus NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimel.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnepoBanue TpEeKOB: HM3MEPEHHE IHEPTUU YACTUIBI MO TOPMO3ZHOMY

nytu (1o poTtorpadusim).

3. W3mepenue paanoakTuBHOrO (oHa.

IToBTOPHUTEIBLHO-00001IIAO NI MOTYJIb.

[ToBTOpUTENHHO-0000AIOINKA MOAYJIb IPEIHA3HAUEH JIJIi CUCTEMATU3ALNH
u  0000meHWS TPEIMETHOTO  COACp)KaHWS ©  OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke I oOydarouuxcs,
BBIOPABIIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaTU3ylOTCd U CHCTEMATHU3UPYIOTCS BUJBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JTOCTHKEHUE NPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJlbTaTOB  0O0y4YeHUs, (popMUpyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOJOB HUCCIEI0BAaHUS



SBJIICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UUECKUE
ABJICHUS, NPUMEHAS T[OJy4YEHHbIE 3HAHWs, pelmarb 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNMANBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pas3jeiia pPeaau3yeTcs
32 CY4€T TOro, 4YTO OOydaromuecs BBIIONHIIOT 3aJaHusi, B KOTOPBIX UM
peaIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(bu3uYecKre SBICHUS B OKPY KAOIICH MPUPO/IE U TIOBCETHEBHOM KU3HM;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAaHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJIE JI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4HbICE OCHOBBI HaM0OJIE€ BAXKHBIX JIOCTUKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIb30BAHUS PA3INYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUAA

N3yuenue ¢u3nKy HA ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs HAIMPABJICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB.

B pesynbraTe nzydeHus pu3NKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obOyyarorierocsi OyayT chopMupoBaHbl CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
YacTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

— INPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
¢u3ndecKoil HayKu;

— [EHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHICKUX yUEHBIX-(DU3UKOB;

2) rpa’kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CY>KJIEHUU OOILECTBEHHO 3HAYMMBbIX
U OTUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUUYECKUM TPUMEHEHHUEM
JTOCTHKEHUH (PU3HKY;

— OCO3HAHHME BAKHOCTU MOPAIbHO-3TUYECKUX IPUHLHIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUATUE ICTETUUYECKUX KAYeCTB (PU3NYECKON HAyKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

— OCO3HaHUE LEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOIO0 HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIIAIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEpECA K HCCIEHOBATEIbCKOM
NESATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPBI  310POBbS M  3MOLMOHAJIBLHOIO
0/1aromoJry4us:

— OCO3HaHHE IIEHHOCTH O0€e30MacHoro o0pa3a XU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTH MpaBUJl O€30MACHOrO MOBEJAEHUS Ha
TpPaHCHOPTE, HA JIOpOrax, ¢ 3JIEKTPUYECKHM U TEIJIOBBIM OOOPYJOBAaHUEM B
JOMAIIHAX YCIIOBUSX;

— c(hOpPMHUPOBAHHOCTh HaBbIKa peQuIeKCHM, NpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ IIpaBa y APYroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YaCcTHE B PEIICHUHM MPaKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTenbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COLIMAJIbHON HAaNpaBJIE€HHOCTH, TPEOYIOLIUX B TOM 4YHUCIE U (U3NYECKUX
3HAHUM;

e — HHTEPEC K MPaKTUYECKOMY M3yUYEeHHIO podeccuii, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3KO0JIOTHYECKOr0 BOCIIUTAHUSA:

e — OpHEHTalUs Ha NPUMEHEHHE (PU3NYECKUX 3HAHUN JUIs pelleHus 3a7ad B
o0nacTu OKpy’Karollell cpeapl, IMJIAaHUPOBAHUS IOCTYNKOB U OLCHKH UX
BO3MOKHBIX MTOCJIEACTBUMN ISl OKPYKAIOLIEH CPENBI;

e — OCO3HAaHME TJ00AJBLHOTO XapakTepa AKOJOTHYECKUX MpoOieM U MyTed ux
peLIeHus;

e 8) aganTanMM K M3MEHAKIIMMCH YCJIOBHSIM COLHUAJBHOW M NPHPOAHOMI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICHCTBUU NPU BHIIOJHEHUH HCCICAOBAaHUN U
OPOEKTOB (PU3MUYECKON HANPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
NEATENBHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIe (POPMYIUPOBATH
UJEH, IOHATUSA, TUIIOTE3bI O (PU3HUECKUX 00OBEKTaX U ABJICHUSIX;

e — OCO3HaHME e(HUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00IacTh
buzuKy;

e — IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B NPUOOPETEHUMH HOBBIX (PUIUYECKUX
3HAHUU;

e — CTpEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUH;

e — OLCHKA CBOUX [JEHUCTBUM C YYETOM BIMSAHHA Ha OKPYXaIOIIYIO Cpexdy,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUN.

METANPEIMETHBIE PE3YJIbTATbBI

B pesymbraTte ocBoeHHS mporpamMmbl 1Mo (pH3UMKEe HA YPOBHE OCHOBHOT'O
oO1mero oopazoBanusi y o0ydaronierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETyJISTHBHBIC
YHUBEpPCATbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTebHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JiornuecKue 1eCTBUSA:
e BBISBIAT M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CJICICTBEHHBIC CBSI3M TPU HM3YyYCHUU (HU3UUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeTaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(U3UYECKNX BEINYNH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pemnieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIEHUs, BHIOOp Hamboiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUCB).

ba3oBble HCCJICA0BATC/IBCKUC HeﬁCTBHﬂZ

HCIT0JIB30BaTh BOIPOCHI KaK HCCIIE0BATEIbCKUI NHCTPYMEHT ITO3HAHNUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOONBIIOE HCCIEN0BAHUE (PUINUYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITeIbHO (hOPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nundopmanmeii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope WHGOpPMAIMK WIH NAaHHBIX C y4ETOM TMPENIOKCHHON ydeOHOH
(dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENIHO ~ BHIOMpaTh ONTHMANBHYI (opMy mpeacTaBiIeHUs
uHQOpMAIIMM W WUTFOCTPUPOBATH peEIlacMble 3a7adqd  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi U X KOMOWHAIIASMH.

KoMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eldCTBUA:

B XoA¢ OOCYXACHHS Y4eOHOro MaTepHalia, pe3yiabTaToB JaO0OpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHUE 3aJadd W TOJICp’KaHHe
OJ1aro’kes1aTeIbHOCTH OOIIEHUS;

COIMOCTAaBIIATh CBOM CYXICHHUS C CYXICHHAMH JPYTHX YYaCTHUKOB
auaiora, 0OHapyXKUBaTh Pa3IN4He U CXOJICTBO MO3UITNN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
myOJMYHO MPEJICTABIATh PE3YyIbTAaThl BBIIOIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOSKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ JMOCTIKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECCH U
pPE3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAINpAaBJICHUIO W KOOPAWHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSL.

PerynsiTuBHbIC YHHBepcaibHbIe YueOHbIE AeiicTBUS

Camoopranuzamnus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYAIUAX, TPEOYIOIIHUX
TS perieHusT GU3NIeCKUX 3HAHUH;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX TMOAXOJAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAyaIbHOE, TIPUHATHE PEIICHHUS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSTEIILHO COCTABIISITh AJITOPUTM PEIICHUs (GU3HUSCKON 3a1a9u WA
TUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPejiaraéMbie BAPUAHTHI PEIICHUH;
JeNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMH U MpeajiaraTh MjiaH €€ U3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS (HEIOCTH)KCHHS])  PE3yJIbTaTOB
JEeSTENbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM UHCIIE B XOJI BHITTOJHEHUS
(U3UYECKOr0  HCCIENOBAaHMUS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKIIIHUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM;

CTaBUTh €05 Ha MECTO IPYroro 4ejioBeKa B XOJ€ CIOpa WA JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYIroro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NUECKUX 3a7a4d Win
B YTBEPKJECHUSIX Ha HAYYHbIE TEMBI U TAKOE JKe MPaBo JPYroro.



NPEAMETHBIE PE3YJIBTATHI

K kxoHIry o0yueHus B 7 Kjacce npeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HaOJIOZICHUE, JKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHIIBI (HU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHS BellecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJECHCTBYIOIIAsS
cwia,  gedopmanus  (ympyras, IlacTU4YecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nuddys3us, TETIOBOE NBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMOJICHCTBHUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHUsI, Tiepeaada JaBjicHUsS TBEPABIMH TENaMH, XKUIKOCTIMU U
razamy, arMoc(epHoe JaBlieHWE, IUIaBaHWE TeJl, MpeBpalleHus
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUUA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3UYECKUE SBICHUS B MPHUPOJIE:
MPUMEPHI JBWKCHHUS C PA3TUYHBIMU CKOPOCTSMH B JKMBOW M HEKUBOU
npupojie, JACUCTBUE CHIBI TPEHUS B TPHUPOAEC U TEXHHUKE, BIUSHUE
aTMoc(EepHOro JaBJjEHUS Ha KUBOW OpraHU3M, IJIaBaHHWE PBIO, phlyaru B
TeJie YeJIOBEKa, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (GU3HUECKUX SBICHHM;
ONMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
(duznyeckre BEIMUUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTH, BEC
Tella, Cuja TPEeHHUsA, MAaBieHHE (TBEPAOro Tejla, KUIKOCTH, Trasa),
BBITAJIKMBAIOIAsA CHUJIA, MEXaHWYecKass paboTa, MOIIHOCTb, IJICHYO CHUJIBI,
MOMEHT CHJIbL, KO3(P(QUIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TOTCHIHATbHAs YHEPTUs), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIb3YeMBIX  BEIWYUH, UX
0003HaYEHUsI W €IUHUIIBI (PU3MYECKHX BEJIUYMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3WUYECKYIO BEIMYMHY C JPYTHMH BEJIUYHWHAMH,
CTPOUTH TpaPUKHU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIIOJIb3Ysl TIpaBWjIa CJIOXKEHHUs CHJI (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUiIO paBHOBECUs pblyara (06J0ka),



«30JI0TO€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
DHEPruM, NpPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMATHUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBICHUS, MPOIIECCH] U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABIICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anadyd B 1—2 JAEWCTBUA, HCIONB3YS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBHSI 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIBI M IPOBOJAUTH PacyEThl, HAXOJIWUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIC JJIsl PELIEHUs 3ajayd, OLICHUBATh PEATUCTUYHOCTh
MOJTy4YE€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh MpPHU T[OMOIIU
bu3nYECKUX METOAOB, B ONMMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETUPOBATH
IOJlyYEHHBI pe3yibTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI 10 HAOMIONECHUIO (PU3NYECKHX SBJICHUH WIH
bu3HYecKuX CBONCTB TEN: dbopMynrpoBaTh IPOBEPSIEMBIE
IPEIOJIOKEHNS, COOUPATh YCTAHOBKY U3 MIPENJIOKEHHOTO 000PYI0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMbIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChl Telna,
0o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nu(pOBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETHMUUHBI OT
JAPYyTroil C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU NYTHU
PaBHOMEPHO JABMXKYLIEroCs TeJla OT BPEMEHU [BHKCHHS TEJA, CHIIBI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IOTPYKEHHON YaCTH TeJa U OT IUIOTHOCTH JKHJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOTPYXEHO TEJ0, YCIOBUN
IJIaBaHUsl TE€Jl, YCJIOBUU pPaBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEeAOBaHUs, CcoOupaTh YCTaHOBKY U
BBIIOJIHATh M3MEPEHMs, CIELysl NMPENIOKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuill U TpaduKoB, AeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOANTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, Cujla TPEHHUS CKOJIBKECHHUS,
JaBJIEHWE  BO3]yXa, BbITAJKMUBAIOIIAsl CWia, JecTByromas Ha
HOTpyXKEHHOE B KHMJIKOCTh Te€NO, KOA((ULUUEHT IOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJTHEHUH HW3MEpPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI;

coOJII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB UM TEXHHUYECKHUX YCTPOWCTB:
BECHI, TEPMOMETp, JUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha UX OmucaHus (B TOM YHCIE:
NOJIUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIAPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3MUYECKHUX SBJICHHU U HEOOXOIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecrieueHns 0€30MacHOCTH MpU OOpalieHuy ¢ mpudopamu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpPY’KaloLlEel cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUH M TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM HIM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JUTEepaTypy (PHU3UYECKOrO COACpXkaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypchl ceTd VIHTepHET, BIageTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO COJIEPKaHus, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOLIEHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJb30BaTh



M3YYCHHBIM TOHATUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacnpeacsisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTaBJICHHBIMHU 3aJadaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHbIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 Kjacce mpeMETHbIE PE3YIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHI:

MCIIOJI30BaTh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKEHHE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTALTNICCKUC U
amop(HBIC Tena, HACHIICHHBIA W HEHACHIICHHBIA MMap, BIAKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPTUs, TEIUIOBOM JBUTaTelb,
AJIIEMEHTAPHBIN JIEKTPUUECKUM 3apsi]l, JIEKTPUUECKOe M0JIe, TPOBOIHUKH
U AWDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TETUIOBOE PACHIMPEHHME W CKaThe, TeIulomnepenaya,
TEIJIOBOE pPaBHOBECHE, CMAuMBaHUE, KAMWUISIPHBIC SBIICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpuUCTauIn3auus (OTBEpAEBaHUE), KHUIICHUE,
TerIonepeaada (TETUTOTPOBOHOCTb, KOHBEKITHS, U3ITyYCHHE),
ANEKTPHU3AIUS TEJ, B3aUMOJICHCTBUEC 3aps0B, JEHCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JICWCTBHE
MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
M0 ONHCAHWI0 WX XapaKTEPHBIX CBOWNCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3HUECKHE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOEC HATSHKECHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaUIbl B Tipupoje, usnydenne ConHIla, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3eMiIH, Jpeid TOI0COB, POJb MAarHUTHOTO TOJS IS XKU3HH Ha
3emute, ONSIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUSCKYIO 3a/1a4y B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DUIUUECKUX
SIBJICHUU;

OINKMCHIBATh M3yUYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBIICHHSI, UCIIOIB3YS
(bu3nYecKue BeTUYMHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJelbHAs TEIJIOEMKOCTh BEIIECTBA, yJeNbHas TEIoTa
IJIaBJICHUS, yJAeNbHas TeIioTa NapooOpa3oBaHUs, yleldbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJIE3HOTO JCHCTBUSA TEIIOBOU



MallMHbl, OTHOCHUTEJIbHASI BJIAXXHOCTh BO3JyXa, JJICKTPUUYECKHH 3apsj,
cuia TOKa, JJIEKTPUYECKOE HANpPsHKEHUE, CONPOTHUBIICHUE MPOBOJIHHUKA,
yACIbHOE  CONpPOTUBIEHWE  BEIIeCTBa, pabdoTa MU MOIIHOCTb
ANEKTPUYECKOTO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO TPAKTOBATh
(Gu3UYECKUN CMBICI KCIOJb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYUMHAMH, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETHUYECKON TEOpUU
CTpPOEHUsl BEIEeCTBA, MPUHLMUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsija, 3akoH Oma ISl yyacTKa I1eH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWsI DJHEPrud, IMpU OTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJN, B TOM YHWCJIE U B
KOHTEKCTE CHTyaluid NPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPA: BBISBIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3WYECKUX SBIICHUMH,
bu3znyecKux 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

pemarb pacu€THele 3anadyd B 2-3 JACUCTBUA, HCIONb3YS 3aKOHBI U
dbopmyIbl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHS 3a/layd 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISTH HEIOCTATOK
JAHHBIX JUISl pEIIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOoOXOoJuMble Al €€ pelIeHUs, NPOBOAUTH pPacy€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEMIUTh MpPHU T[TOMOIIU
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HCCIEIOBAHUS, BBLACIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLICHUBAaTh NPABWIBHOCTH IOPsIKa
MIPOBEJCHUS UCCIIE0BaHUs, A€NaTh BBIBOIbI;

MPOBOJUTh OMbBITHI 1O HAOMIOJNECHUIO (PU3NYECKUX SBICHUH  WIH
bu3nYeCKUX CBOWCTB TeN (KAMUUISIPHBIC SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/[yXa OT €ero o0béMa, TeMIrepaTypbl, CKOPOCTH IMPOLecCa OCThIBAHUS U
HarpeBaHusl TMpU U3IYYEHUH OT IIBETa H3Iydarolien (MOrJIonaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbI OT TEMIEPATYPbl KUAKOCTH U
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alusl Tel U B3aUMOJEHUCTBHE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3alllsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,



CBOMCTBAa DJEKTPOJBUIATEIS IOCTOSHHOIO TOKa): (POpPMYIUpPOBATH
IpOBepseMbIC MPEANONIOKCHHSI, COOMPATh YCTAHOBKY U3 TPEUIOKECHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHUS  TEeMIIepaTypbl, OTHOCHTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJIbl TOKa, HANPSKEHUS C HUCIOJb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYUKOB (DM3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHU ¢ YIETOM 3aJaHHOIN a0COIIOTHOM MOTPEITHOCTH;
IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETHMUUHBI OT
Apyroili C  HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS TPOBOJHWKA OT €ro JUIMHBI, IUIONIAAA MOTEPEYHOTO
CEUeHUs U YACTHHOTO COIPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIET0 4epe3 MPOBOAHMUK, OT HANpsOHKEHUST Ha TMPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBATEIbHOTO M  MapauieIbHOrO0  COEAMHEHUMN
MPOBOJHHUKOB): TUTAHUPOBATh WCCIICIOBAHUE, COOUpPATh YCTAHOBKY H
BBITIOJHATh M3MEPEHUS, CIeIysl MpeajoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOnHll M TpadUKOB,
JieN1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMS;

MPOBOJANTH KOCBEHHBIC HW3MEpPEHHUS (PU3UYECKUX BEIHUYWH (yAeTbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€Aysl MPEeASIOKEHHON MHCTPYKLHUHU, U
BBIUUCIISITh 3HAUCHUE BEIIMYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPUHIMMBI JEUCTBUS HU3YyUYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUSI TOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKOM HHEPIHH, SIECKTPOOCBETUTEIHHBIC
pUOOPHI, HArPEBATEIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTEIH, SIIEKTPOMATHUT, AIEKTPOJABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOMCTBAX (M3MYECKUX SIBJICHHA M HEOOXOIMMBIC
¢buznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JJIEKTPHUUYECKHUX
Heneil ¢ mocjae10BaTeNIbHBIM U NapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi ycIoBHbIE 0003HAYCHUS AIIEMEHTOB JJIEKTPUYCCKHX IIETICH;



OPUBOAUTH  MpUMEPhl  (HAXOIUTh  WHGOOpPMAIMIO O  MPUMEPax)
MPAKTHYECKOTO HCIOJIb30BaHUsl (DU3MUECKUX 3HAHWW B IOBCEIHEBHOMN
KU3HU I oOecrieueHuss 0€30MacHOCTH NpH OOpaIeHu: ¢ MpUoopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI H COOJIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpejie;

OCYIIECTBIISITh TOWCK HWHPOpPMAIMK  (PU3NISCKOTO  COACpXKaHUSI B
NHTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TYyTEM CpaBHCHHUS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH HMH(OpMAIIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJIOCTOBEPHO;
WCTIOJIb30BaTh MPH BBIMOJIHCHUN YYEOHBIX 33aJaHUl HAYyYHO-TOMYJISPHYIO
JUTEPATYpPy (PU3HUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MaTepHeT, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ColepKaHWsi, B TOM 4YHCJIE MyOJIMYHO TPEACTABIATH PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATEIbCKON NIEATETbHOCTH, MPU 3TOM T'PAMOTHO
WCTIONB30BaTh M3YYCHHBIN TIOHATUHHBIA ammapar Kypca (U3HKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

MpU  BBHITIOJHEHUW YYEOHBIX TPOEKTOB U HCCIACAOBAHUHN (U3HMUECKUX
MPOIIECCOB paclpeiesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBIICHHBIMU 33J]a4aMH, CJICTUTH 3a BBIMIOJHCHHWEM TUTaHA ACUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIH BKJIA B
JeSITEHbHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOH(MIUKTHI.

K xonIry o0yueHus B 9 Kkjacce npeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIONB30BaTh MOHATHA: CHUCTEMa OTCY€Ta, MaTepHaJIbHAs TOYKA,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBWXECHHS, Jehopmarius
(ympyras, mnjgacTU4ecKas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP THKECTH, adCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPIOrO TENa, PAaBHOBECHE, MEXaHUUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPhl UCITYCKAHUS M MOTJIOIIEHHUS, anbda, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIBI, SIAEPHAS SJHEPreTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE TPSIMOJMHEHHOE ABUKEHUE, CBOOOIHOE
MTaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeNIbHOE NBIKCHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBHJKEHHE, OTPa’KEHUE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUEe, OTPAXKEHUE U MPeTOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3I0KEHNE OEIOro CBeTa B
CIEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUSI CBETA,
€CTECTBEHHAsl PaJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOIO CIIEKTpa
W3JIy4YEHHS ) IO OMKMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpy»XaroleM Mupe (B TOM 4YHcie (pu3MyecKkue SBJICHUS B MPUPOJIE:
MIPUJIUBHI U OTJIUBBI, IBUkKeHUE TIaHeT COJTHEUYHON CUCTEMBI, PEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, IIyHaMH, 53XO, IBETa Tell,
ONTUYECKHE SIBICHUS B MPHUPOAE, OMOJIOrMYEcKoe JEHCTBUE BHUIAUMOIO,
yabTpadUOIECTOBOTO W PEHTTCHOBCKOIO M3JIYyYE€HHH, €CTECTBEHHbIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKUE Jy4YH, PaTAO0AKTUBHOE H3IIYUCHHE
MPUPOJHBIX MHUHEPAJIOB, [IEUCTBUE PAAMOAKTUBHBIX U3JIYYECHUH Ha
OpraHu3M 4eJioBeKa), NMpH ATOM MEPEeBOAUTHh MPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUI;

ONMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢dbu3nUeckue BEIUYUHBI (CpElHss UM MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBI)KCHUH, YCKOpPEHHE, TEepeMeIleHHe, MyTh, YIJoBas
CKOpPOCTh, CHJIa TPEHHS, CUJia YIPYTOCTHU, CHJIa TSXKECTH, YCKOPEHUE
CBOOOJHOTO TAJeHUs, BEC Teja, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAS SHEprus Tea,
MOJHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKATOU
NpY>KUHBI, KUHETUYECKAs] DSHEpPrus, IOJIHAS MEXaHUYeCKas >SHeprus,
MEepPHOJT U YacTOTa KOJIeOAHUM, NJTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTellb MPEeTOMIICHHS CPeibl), IPU ONMHMCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJIb3YyeMbIX BEJIUYHH,
0003HaUCHUS W ENUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO0 BEJIMYUHY C JIPYTUMH BEIMUYMHAMU,
CTPOUTH TpapUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
UCIIOJB3Ysl 3aKOH COXPAaHEHUs SHEPruHu, 3aKOH BCEMHUPHOTO TATOTECHUS,
MPUHLKN CYNEPHO3ULIUA CWJI, NPUHIUII OTHOCUTEIbHOCTH [‘anmuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBl OTPa)XEHUA U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MACCOBOTO UUCEI



IpU SJCPHBIX PEAKIUIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJN, B TOM YHWCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (pU3HMUECKHE
BEJIMUMHBL: HAa OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3alMChIBaTh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIW U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PAcUEThl U
OLICHHWBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO 3HaueHus (u3nueckom
BEJIMYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PpEHINTh MPH TOMOIIH
(bu3NYECKUX METOIOB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IpOBEPSIEMOE  TPEIIOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOpPSIKA
IPOBEJCHUS  UCCIEJOBAHUSA, JEJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUNA WK
¢u3nyecKkux CBOWCTB Tea (M3y4yeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrHM, 3aBUCHUMOCTh IEPHUOAA KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MAJbIX KOJICOaHHM, MPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA,
pa3jioxeHue Oeoro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs NpeaMeTa B coOMparolei
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJA ONbITA W  €ro  pe3yJbTaThl,
(OopMyJIMPOBATH BBIBOJIBI;

MPOBOANTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpellHEe 3HA4YeHUE HU3MeEpPAeMON BEIMUYMHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO IPUdOopa);

NPOBOANTH HCCICAOBAHWE 3aBUCHUMOCTEH (UM3MUECKUX BEJIMYMH C
MCIIOJIb30BAaHUEM NPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIB)KEHUM 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
Kose0aHUIl MaTeMaTH4EeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHUs CBETa OT yrja MaJeHUs W yIJia MPEJOMIICHUs OT yria



NaJicHus): IUJIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
(¢bu3nYecKnX BENWYUH B BUJE TAaOMUIl M rpadUKOB, JeJaTh BHIBOABI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOANTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHIKCHHH,
YCKOpPEHHE CBOOOJHOIO MaaeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOUIHOCTh, 4YacTOTa U
nepuoa KojeOaHuM MaTeMaTHYecKoro MW MPYKUHHOTO MAasTHUKOB,
OoNnTHYECKass Cuia coOuparonieil JIMH3bL, PaAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOUpaTh IKCHEPUMEHTANIBHYIO YCTAaHOBKY H
BBHITIOJTHATh U3MEPEHUS, CIICIYys MPEAIOKECHHOW WHCTPYKIMH, BEIYUCIIATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUETOM
3aJlaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCHUHBIH HCTOUHHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX ONucaHusi (B TOM 4YHCIE:
CIHIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOBI,
CHEKTPOCKON, J03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBIEHUH M  HEOOXOoauMble  (QU3NYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI  CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIIECCOB
Ipy peHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGPOPMALKMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH C TIPUOOpaMHu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIOACHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY’KaIOIIEH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpManuu (U3NUECKOTO COJEp)KaHHUS B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHUPYS MOMCKOBBIN 3aMpOC, HAXOAUTD



INyTH ONpeeNIeHUsI JOCTOBEPHOCTH IMOJyY€HHON MH(OpMalMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

MCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 3aJaHUIl HAyYHO-MOMYJISPHYIO
JUTEepaTypy (PHU3UYECKOrO COACpXNaHHs, CIPABOYHbIE MaTepHAaIIbI,
pecypcesl cety MIHTEepHET, Bi1aneTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIlMU U3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COAEPIKAHUA,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIbHOCTA, TNPH 3TOM TIPaMOTHO  HCMOJb30BaTh  HM3YYEHHBIN
MOHATUUHBIM anmapar M3y4dyaeMoro pasiena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEM ayIUTOPHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonnuyectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpoJbHBI IIpakTHYeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTebHbIC
e padoThI padoTsbI
pecypchl
Pa3nes 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [{OK
1.1 o - 2
HIBHKA -~ Hayka o prpote https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
1.2 O 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 brtmmorexa [TOK
' y g https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pasznea 2. [lepBoHayasibHbIE CBeJAEeHUSI 0 CTPOCHUM BellecTBA

2.1 CtpocHue BelecTBa 1 bubmorexa LHOK
' P H https://m.edsoo.ru/7f416194
29 JIBi>KeHrEe U B3aUMOICUCTBUE YaCTHUII ) 1 bubnmorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
2.3 A 2
IPETATHbIC COCTOANMA Betliectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHue U B3aUMOIeiCTBHE TeJl
3.1 MexaHn4ecKOoe NBIKCHIE 3 bubnmorexa [TOK

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




bu6mmoreka [JOK
3.2 Muepups, Macca, I10THOCTE 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [{OK
33 .B 14 2
Cra. Bret cunt https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubmuorexa [JOK
’ TeJIaMH, )KUJKOCTIMH U razamMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE SKHKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmoc(peproe nasneHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOIPYyKEHHOE 7 3 bubnnorexa [JOK
' B HHX TEIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea S. PaboTa u MOIIHOCTB. JHEPrust
bubnnoreka [IOK
31 Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Hpocthie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanuteckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




8 KVIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pasnea 1. TenuioBble siB1eHUSA
but6mmoreka [JOK
1.1 CrpoeHue u cBOWCTBa BELIECTBA 7 https://m.edsoo.ru/7f4181c¢
€
but6mmoreka [{OK
1.2 TermnoBbie MPOLECCHI 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro no pasneny 28
Pa3nen 2. DaexkTpuyeckue 1 MArHUTHbIE SIBJICHUS
DIEeKTPUYECKUE 3apsiibl. 3apsKEHHBIE Tella bubmorexa IOK
2.1 p . DAL 3ap 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aUMOJICHCTBUE .
but6mmoreka [{OK
2.2 IToCcTOsTHHBIN DIIEKTPUYECKHUN TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bubnuoreka [JOK
2.3 MaruuTHbI€ SIBIICHHS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
but6mmoreka [JOK
24 DNeKTpOMarHuTHasl MHAYKLHS 4 https://m.edsoo.ru/7f4181¢
e




Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
Pa3zpnen 1. Mexanuveckue siBJIEHUS
but6mmoreka [JOK
MexaHH4eCKOe IBHKEHUE H CITIOCOOBI €ro
1.1 10 1 https://m.edsoo.ru/7f41ada
OTHCaHUs
6
but6mmoreka [{OK
1.2 BzaumopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ad4a
6
bubnuoreka [JOK
1.3 3aKOHBI COXPAHECHHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pa3zgen 2. MexanndyecKue KoJ1e0aHuA U BOJIHEI
but6mmoreka [{OK
2.1 MexaHnndeckue KojieOaHus 7 3 https://m.edsoo.ru/7f41ad4a
6
bubnuoreka [JOK
2.2 MexaHnudeckue BOJTHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJi€e U YJIEKTPOMATHUTHbIE BOJHBI
3.1 DIEeKTPOMArHuTHOE TMOJe U 6 2 bubnmorexa [JOK




OJICKTPOMArHuTHBIC BOJIHBI

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 6
Pa3znen 4. CBeToBbIe sIBJIEHHS
but6mmoreka [JOK
4.1 3aKoHBI pacpOCTPAaHEHUs CBETA 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
4.2 JIMH3BI ¥ oNITHYECKKE PUOOPHI 6 https://m.edsoo.ru/7f41ad4a
6
bubnuoreka [JOK
4.3 Paznoxxenue 6enoro cBeta B CIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Paznen 5. KBanToBBI€E SIBJICHUS
bubnuorexka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aToMOM 4 https://m.edsoo.ru/7f41ada
6
but6mmoreka [JOK
52 CrpoeHue aTOMHOTO sjipa 6 https://m.edsoo.ru/7f41a4a
6
bubnnoreka [JOK
53 SnepHbie peakuuu 7 https://m.edsoo.ru/7f41ad4a
6
Hroro no pazgeny 17
Pa3nes 6. IloBTopuTebHO-0000111a101M I MOXYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS 9 but6mmoreka [JOK




Kypca Gu3mnku 3a 7-9 ximacc

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102

27







IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KonnuyectBo 1yacos DJICKTPOHHBIE
Ne uudposbie
Tema ypoxa Kontpoasbnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

1 dusuka — Hayka o npupoje. SABnenus 1 bub6mmorexa [IOK
MIPAPOJIBI https://m.edsoo.ru/ff09f72a

bubnuoreka [JOK

2 Pu3nYECKHE SBICHUS 1

https://m.edsoo.ru/ff09f72a
bubnuoreka [IOK

3 @u3nyecKue BEINYHUHBI U UX U3MEPEHUE 1 uommoreka L

https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "M3mepenue Bu6 OK
oTeKa
4 TEMIIepaTypbl IPU MOMOLIH KMIKOCTHOI'O 1 1 htlf H/I;I ' (I; 1 0972
ps://m.edsoo.ru. a
TEPMOMETPA U IaTYUKA TEMIIEPATyphl"

5 MeTtoapl HayuyHOro no3Hanus. Onucanue | bubnuoreka LIOK
(bU3HYECKUX SIBIICHUH C IIOMOIIBI0 MOIETIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "lIpoBepka runoTessl:

6 JaJIbHOCTH MOJIETA IAPUKA, TYIIEHHOTO 1 1 bu6muoteka [IOK
TOPU30HTAJIBLHO, TEM OOJIbIIE, YeM OOJIbIIIe https://m.edsoo.ru/ff0972a
BBICOTA ITycKa"

Crtpoenue BemiectBa. ONBITHI, Bt OK
noIMoTeKa

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 1

https://m.edsoo.ru/ff09fe0a
BEILIECTBA
bu6mmoteka [IOK

8 JIBMIKEeHHE YacTHIl BEIIECTBA 1 1

https://m.edsoo.ru/ff0a013e

9 VYpok-uccienoBanue «ONbITH O 1 1 bubnmnorexa [JOK




Ha6J'IIO,Z[eHI/IIO TCIIJIOBOI'O paCIIupPCHUA
ra3oB»

https://m.edsoo.ru/ff09f72a

10 ArperaTHble COCTOSHHS BEIECTBA bubmorexa [JOK
p m https://m.edsoo.ru/ff09f72a
Oco0EHHOCTH arperaTHbIX COCTOSIHUM BOJBI.
11 O6o006menue mmo pasaeny «llepBoHadanbHbIC bubmorexa [JOK
. pasiey P https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUU BEIIECTBA»
12 Mexanuueckoe aBmxeHue. PaBHomepHoe u bubmmorexa [JOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 C .E
KOPOCTD. EAUHHIIET CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacueT myTH u BpeMeHU IBIKCHUS bubmmorexa HOK
M p g https://m.edsoo.ru/ff0a0ae4
but6mmoreka [JOK
15 14 .M —
HEpIwAL. viacea = Mepa HHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
[I;moTHOCTE BewmecTBa. Pacyer maccol u bubmuorexa [JOK
16
o0OBeMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHnue bubmuorexa [JOK
IUIOTHOCTH TBEPAOTO TEJIa» https://m.edsoo.ru/ff09f72a
13 Pemenne 3amag mo teme "I[lmoTHOCTH bubmuoreka [JOK
BemiecTra" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepucTruKa B3aUMOJICHCTBUS bubmuoreka [JOK
ten. Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff09f72a
JlaGopaTtopHas pabota «M3yueHue
20 BaBI/ICI?/IMO(I:)TI/I :CT}DKGHI/I}I (y edhopmarumn) bubmorexa HOK
P UH patt https://m.edsoo.ru/ff09f72a
MPY>KUHBI OT MPUIOKEHHON CHIIBI»
bu6 OK
21 [[AIBnenue Tsrorenus. Cuia TsHKECTH nommoteka I

https://m.edsoo.ru/ff09f72a




CBsI3b MEXKy CHUJION TSAXKECTU U MacCou

but6mmoreka [IOK

22 tena. Bec Tena. Pemienne 3agay 1mo teme
a https://m.edsoo.ru/ff0al778
"Cuina TsxecT"
” Cuiia TSKECTH Ha IpYTUX IUIAHETaX. bubnmnorexa [JOK
OuU3NYECKHE XAPAKTEPUCTUKY TIIIAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [JOK
24 Hszmepenne cui. {lunamomeT
p A p https://m.edsoo.ru/ff0al8cc
bub6mmorexa [IOK
25 Bec tema. HeBecomocTh
https://m.edsoo.ru/ff0al 778
26 Crno)xeHue IByX CHWJI, HalPaBJIEHHBIX 110 bubnuotexa [JOK
OoAHOI npsiMOi. PaBHOAEHCTBYIOIIAST CHJT https://m.edsoo.ru/ff0ala70
7 Pemenwe 3agad mo TeMe bubnuoreka [IOK
"PaBHonelicTBytOMmAst cui'" https://m.edsoo.ru/ff09f72a
28 Cuna tpenus u e€ BuAbl. TpeHue B IpUpoe bubnmnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
29 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHSI OT bu6nunoreka [IOK
CUJIBbI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIMPHUKACAIOUIUXCS TOBEPXHOCTEM»
30 Pemienue 3amau Ha onpeneneHue bu6muoteka [IOK
PaBHOJICUCTBYIOIIECH CUIIBI https://m.edsoo.ru/ff09f72a
Pemenne 3amau mo remam: «Bec Temay,
31 «I"padmueckoe nzodbpakenne cuim, « CHIIbI) bubmmorexa [TOK
p _ p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYOIIIAS CHIT»
KontponbHas paboTa mo Temam:
1 «Mexanmueckoe ABIKEHHE», «Macca, bub6mmorexa [IOK

IJIOTHOCTHY, «Bec Tenay, «['padudeckoe
n300pakeHne Crin», « CHITBI

https://m.edsoo.ru/ff09f72a




HaBnenune. CriocoObl yMEHBIICHUS U

Bbubnuorexka [JOK

33
YBEIIMYEHUS 1ABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JaBJICHHS Ta3a bubnmorexa [JOK
OT 00BEMa, TeMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenayda naBieHus TBEPABIMU TEJIAMH, bub6nuoreka [IOK
JKUJKOCTSIMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B AKUIKOCTH U T'a3e, BBI3BAHHOE bubnmnorexa [JOK
JICICTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «JlaBnenue B but6mmoreka [JOK
JKUOKOCTH U rase. 3axoH [Tackamnsgy https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmarompecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit npecc Bubnmoreia LIOK
AP p https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopirHeBO KUIKOCTHBIN bu6muoteka [IOK
Hacoc https://m.edsoo.ru/ff09f72a
A1 ATtMocdepa 3emiu U MPUIHHEI €€ bubmuorexa [JOK
CYILLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
but6mmoreka [{OK
42 B LA
SC BO3IyXa. ATMOC(CPHOE aBIIeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmocdepHoro aasieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOIO JaBJICHUS OT bubnmnoreka [JOK
BBICOTHI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocepHoe gaBieHue bubnmnorexa [JOK

Ha Pa3sIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Pemenue 3amauy mo reme " ATmocdepHoe

Bbubnuorexka [JOK

46
nasiexue" https://m.edsoo.ru/ff09172a
47 JleicTBHE KUKOCTHU U Ta3a Ha MOTPY>KEHHOE bubnmorexa [JOK
B HUX T€JIO. ApXMMEI0BA CHIIA https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OrnpeaeneHue
48 BLITaJII)KI/IBEIO :171 CHUJIBI eFII)CTB FolIel Ha bubmorexa HOK
= e IOt https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTb)
JlaGopatopHas pabora 1o Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca Tejia B bubmuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubnunoreka [IOK
50 [InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabdora "KoHcTpynpoBaHue
51 a eoaljeT : I/IJII/IILOHC u OBaEZIteIO KU U bubmorexa HOK
P P .. TPy N ,,)1 https://m.edsoo.ru/ff09f72a
ornpeaeneHue e€ rpy30nobEMHOCTH
Pemenue 3amauy no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmorexa [TOK
YAOB: Y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJKOCTEN U Ta30B»
53 Kontponbhas pabora o teme «J/laBnenue bu6muoteka [IOK
TBEPABIX TEN, )KUIAKOCTEN U ra30B» https://m.edsoo.ru/ff09f72a
but6mmoreka [JOK
54 Mexanuveckas pabora
P https://m.edsoo.ru/ff0a3{82
bu6nuoreka [IOK
55 MomHocTh. EnuHuIB MOIITHOCTH
Hl FHHLL Hl https://m.edsoo.ru/ff0a3{82
56 VYpoxk-uccnenoanue "Pac4ér MOIHOCTH, bu6muoreka [IOK
pa3BUBaeMOM MpHU MOBEME MO JiecTHUIIE" https://m.edsoo.ru/ff09f72a
57 [Ipocteie Mexanu3Mmebl. Peryar. PaBHoBecue bubnuorexa [JOK




CWJI Ha pbr4yare

https://m.edsoo.ru/ff09f72a

Prryaru B TexHuke, ObITY U IPUPOJIE.

bu6mmorexa [IOK
58 JlabopaTtopHnas pabora «MccnenoBanue 0.5
p . p p A https://m.edsoo.ru/ff0a478e
YCJIOBUI paBHOBECHSI pbluara
Pemenue 3agau 1o teme «Y cioBus bubmuoreka [JOK

59
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoadpunuenT none3noro nencTeus

60 Mexg)jl)/lsMa JlaboparopHast paboTa 0.5 Bubmmorexa [IOK

' patop pv ’ https://m.edsoo.ru/ff09f72a
«3mepenne KI1/] HaKIOHHON MIOCKOCTH

61 Pemrenne 3amau mo teme "Pabora, bubnuorexa [JOK
MomHocThb, KIT/T" https://m.edsoo.ru/ff0a4c48

2 Mexanunueckas sHeprus. Kuneruueckas u bubmmoreka [JOK
[MOTEHIMAJIbHAS YHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsSI MEXaHUYECKON YHEPTUH bubmorexa HOK

p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"DKCEPUMEHTAIBHOE OTNPEICTICHHUE
64 U3MEHEHUS! KHHETUYECKOW U MOTEHIMATIbHOMN 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff09f72a
SHEPIruu MpHU CKaThIBAHUM TeJa MO
HAaKJIOHHOM miockocTu"

65 KonTponbnas pabota no teme «Pabora u bubnmnorexa HOK
MOITHOCTb. DHEPTH» https://m.edsoo.ru/ff09{72a
PesepBHblii ypok. Pabora ¢ Tekctamu 1o bu6muoreka [IOK

66 " "

TeMe "MexaHn4eCKOoe IBUKEHUE https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBneHue TBEPIBIX TEI, )KUIAKOCTEH U bubnnorexa LIOK
" P ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o bubnuoreka [JOK




teme "Pabora. MomHoCTh. DHEprus"

https://m.edsoo.ru/ff09f72a

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoasnsbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1 bubmmorexa [JOK
P P Y https://m.edsoo.ru/ff0a5256
3 Mopenu TBEPIOTO, )KUJKOTO U 1 bu6nuoreka [JOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BellecTBa Ha 1 bubnnorexa [JOK
OCHOBE TI0JIO’KCHUM MOJIEKYIISIPHO- https://m.edsoo.ru/ff0a5256
KHMHETHUYECKON TeOpUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHME U KaWUISIPHOCTD. 1 bub6nunorexa [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paciupeHne U cxkaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
g Temmnepatypa. CBsA3b TEMIIEPATYPHI CO 1 bubmunoreka IIOK
CKOPOCTBIO TEIJIOBOIO ABMKEHUS YaCTHUI] https://m.edsoo.ru/ff0a5256
9 Baytpennsis sueprusi. CriocoObl H3MEHEHUS 1 bubmuotexa LIOK
BHYTPEHHEHN YHEPruu https://m.edsoo.ru/ff0a5c60
10 Bupasl rerionepenaun 1 butmmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepenuus "[IpakTuueckoe
MCIIOJIb30BaHUE TETJIOBBIX CBOWCTB BEIIECTB
Y MaTepHaJIOB B IIEJIAX dHEprocoepexeHus"

bubmnoreka [HOK
https://m.edsoo.ru/ff0a65¢0

KonandecTBO TEmIOTEHL. Y AebHas

bubmnoreka [IOK

12
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OasiaHca. bubnnorexa [JOK
TennooOMeH U TEII0OBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "HccnenoBanue
14 SIBJIeIfI/ISI TI;HJIOCI))GMGHa MPU CMEIINBAHUU bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueit BOMBI
Pacuyer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JIs HAarpeBaHus TeJa U BBIICIIEMOT0 UM bubamorera IIOK
g P a https://m.edsoo.ru/ff0a5256
MIPU OXJIAXKICHUU
16 Jlaboparopuas padota "Onpenenenue bubmuorexa [JOK
YAEJIbHOW TEIJIOEMKOCTH BenlecTa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IelbHAs TEIUIOTa bubmmoreka [JOK
CTrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKUX TEJ. Y AeIbHas TEIIOTa bubmmorexa [IOK
P A https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaGopatopHas pabora "OnpezneneHue bu6nuoreka [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHCHCAIHSL. bubanorexa [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kumnenue. Y aenpHas temnora but6mmoreka [JOK

napooOpa3oBaHus U KOHJCHCAIIUH.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢




aTMOC(bepHOFO JaBJICHHA

Bnaxxnocts Bo3myxa. JlabopatopHas paborta

22 "OnpenelieHue OTHOCUTEIIBHON BIIAXKHOCTH bubnmorera [TOK
P " https://m.edsoo.ru/ff0a7628
BO3JlyXa
” Pemenue 3amau Ha onpeneneHue BIaxXKHOCTH bubnnorexa [JOK
BO31yXa https://m.edsoo.ru/ff0a5256
[TpuHIMITBI paOOTHI TETUIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. JIBurareiib BHyTPEHHETO bubmmorera [JOK
P P ' TP https://m.edsoo.ru/ff0a5256
CropaHus
)5 KIIJI rennoBoro aurareis. TemaoBeie bubmuorexa [[OK
JIBUTaTENH U 3aLIUTa OKPYXKAIOLIEH Cpebl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU bubnuorexa [JOK
B TEIUIOBBIX MIpoleccax https://m.edsoo.ru/ff0a5256
[ToaroroBka Kk KOHTPOJIBHOM paboOTe MO TEME
27 "Tennossle siBieHMs. MI3MeHeHne bubmmorexa HOK
o " https://m.edsoo.ru/ff0a83 2
arperaTHbIX COCTOSIHUM BEIIECTBA
Konrponsnas padora no Teme "TemnnoBbie
28 sBJeHUA. VI3MEeHeHne arperaTHbIX COCTOSHUI bubmorexa HOK
L P https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 Onexktpuzauus Tein. J[Ba poaa bubnmnorexa [JOK
BIIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a5256
30 VYpok-uccnenoBanue "IneKTpU3aLus Tel bubmuorexa [JOK
WHIYKIIMEN U MPU CONTPUKOCHOBEHUU" https://m.edsoo.ru/ff0a5256
31 B3anMopeiicTBre 3apsyKEHHBIX TeJl. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nojie. HanpspkeHHOCTh
bubnnoreka [IOK
32 anexkTpuieckoro nous. [Tpunnun

CYMEPHO3UINH IJIEKTPUUECKUX MOJIeH

https://m.edsoo.ru/ff0a8a0a




Hocurenn QJICKTPHUYCCKUX 3apAd0B.

bubmnorexa [HOK

33
DnemeHTapHbIi 3apsa. CTpoeHue atoMa https://m.edsoo.ru/ff0a5256
34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnnorexa [IOK
COXPAaHEHUs JIEKTPUYECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha NpUMEHEHUE CBOWCTB bubnnorexa [JOK
JIEKTPUYECKUX 3apsALI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBUS €TO
36 cymectBoBaHus. MicTounuku bubmorexa HOK
I ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKa
37 JlefcTBUS 3JIEKTPUUECKOTO TOKA bubmmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "Jleiictue
38 3111?31@ WYECKOTO TOJIs }It{[a MIPOBOHUKH U 1 bubmmorera [JOK
p " POBOA https://m.edsoo.ru/ff0a5256
JIUAJIEKTPUKU
19 DJIEKTPUYECKHI TOK B METAJIaX, KUJIKOCTIX bubmuoteka [HOK
U razax https://m.edsoo.ru/ff0a9838
40 DNeKTpuYecKas elb U €€ COCTaBHBIC YaCTU bubmorexa LHOK
P H https://m.edsoo.ru/ff0a5256
A1 Cuna toka. JlabopaTtopnas pabota 0.5 bubnuorexa [JOK
"M3MepeHue u peryanpoBaHKe CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DeKTpruYecKoe HanpsikeHue. BombTMmeTp.
42 JlaGopaTopHas pabora "U3mepenue u 0.5 bubmorexa [JOK
PATOPHast P P ' https://m.edsoo.ru/ff0a%¢14
peryJIupoBaHHe HaIPSHKEHUS
43 CormpoTuBIieHHE IPOBOAHUKA. Y ACIBHOE bubnuorexa [JOK
COIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas pabota "3aBUCUMOCTh 1 bubnuorexa [JOK

SJICKTPHUYCCKOTO COIMPOTUBJICHUA
IMMPOBOJHMKA OT €TI0 NJIMHBI, IIJIOITAaAN

https://m.edsoo.ru/ff0aa738




MMOTICPCUYHOI'0 CCUCHUS U MaTepHana"

3aBUCHMOCTD CHJIBI TOKA OT HaIps>KCHU.

bu6nuoreka [JOK

45
3akon Oma 11 y4acTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopatopnas pabota "HccnenoBanue

46 3aBUCHUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 bubnnorexa [JOK
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpsiKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaJUIEIbHOE bubmuotexa [HOK
COEIMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0a5256
JlaGopaTtopHas pabota "IIpoBepka mpaBuia

43 CII0’KEHUS HAPSDKEHUN TIPU bubmuorexa [JOK
[IOCJIENOBATEIbHOM COEAUHEHUN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB”

JlaGopaTtopHas pabota "IIpoBepka npaBuia

49 51 CEIJ'IBI I”)romrr)[ U Ia aﬂieHBEOM ’ bubmmorera IIOK
g P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB

50 Pemenue 3amau Ha npuMeHeHUe 3akoHa OMa bubnuorexa [JOK
JUIS Pa3inuyHOTO COCIUHEHUS MPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOILITHOCTH JIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124

5) JlaboparopHas padota "OnpeneneHue bubanorexa [IOK
paboThl U MOLTHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJIeKTpUYECKUE LENH U MOTPEeOUTEnN

53 AIIEKTPUYECKOii SHEpTuu B ObITY. KopoTkoe bubmmorexa IIOK

p P Y- ROp https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 [ToaroToBka K KOHTPOJIBHOM paboTe MO TEME bubmuorexa [[OK

"DnexTpuueckue 3apsaabl. 3apsHKCHHBIE Tela
U UX B3auMojencTBusl. I10CTOSHHBIN

https://m.edsoo.ru/ff0abd2c




AJIEKTPUUECKUN TOK"

KonTponbhas pabota no teme
"DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tena

bubmnoreka [IOK

55 . .
" X B3auMojeiicTud. IlocTosTHHBII https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUH TOK"
56 ITocTossHHBIE MAarHUTEI, X B3aNMOJICHCTBHE bubmmorera [TOK
’ A https://m.edsoo.ru/ff0a5256

57 VYpoxk-uccnenosanue "M3yuenue nonei 1 bubnuorexa [JOK
OCTOSIHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0

53 MarnautHoe nojie. MarHuTHOE 1oJie 3eMJId | bubmuoreka [{OK
€ro 3HaueHue I KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarautHoe nosie

59 JJIEKTPUYECKOr0 TOKa MarHuTHoe IoJe bubnmorexa [IOK

p https://m.edsoo.ru/ff0ac1d2
KAaTYLIKA C TOKOM
[IpuMeHeHne 27IEKTPOMArHUTOB B TEXHUKE.
60 JlaGoparopHag pabora "M3yueHue neicTBUs 0.5 bubmorexa [OK
patop p Y ., ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIs Ha IMTPOBOJIHUK C TOKOM
DIIeKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3EKTPOIBUTATEICH B
61 TEXHUUECKHX YCTPOUCTBAX M HA TPAHCIOPTE bubmorexa [OK
yerp . p pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHCcTpyHnpoBaHue U
n3ydeHue paboThl JIEKTpoABUTATENA"

2 OmnbiTer @apazes. 3aKOH SIEKTPOMArHUTHON bubnuorexa [JOK
uHaykiuu. [Ipasuno Jlenna https://m.edsoo.ru/ff0a5256
Onektporereparop. CrocoObl MOTydeHUS

63 JIIEKTPUYECKON DHEPIUU. DIEKTPOCTAHIINU bubmorexa LHOK

P pryi. » https://m.edsoo.ru/ff0a5256
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboOTe MO TEME bubnuorexa [JOK




"DNeKTpUUECKrUEe U MarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0a5256
65 KonTponbhas pabota no teme ) bu6nuoreka [IOK

"DneKkTpuuecKre U MarHUTHbIE sIBJICHUS" https://m.edsoo.ru/ff0acb14
66 Pezepsubliil ypok. Pabora ¢ TekcTamu o | bu6nuoreka [IOK

teme "TeruioBblie siBeHUs" https://m.edsoo.ru/ff0acc5e
67 Pezepsublii ypok. Pabora ¢ TekcTamu mo | bubmunoreka IIOK

TeMme "[1oCTOSHHBIN 2IEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIi ypok. PabGoTa ¢ TekcTamu mo 1 bubmuotexa LIOK

TeMe "MarnurtHel€e siBlIeHHAA" https://m.edsoo.ru/ff0a5256

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Koutpoasnsbie | Ilpaktuueckne
n/n Bcero o0pa3oBaTe/ibHbIEC
padoThI padoTbI
pecypcsl
1 Mexanuueckoe aABrxeHue. MarepuasnbHas 1 bu6mmoteka [{JOK
TOYKa https://m.edsoo.ru/ff0ad474
) Cucrema orcueta. OTHOCUTEIIBHOCTh | bubmuorexa [JOK
MEXAHHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSAMOJIMHENHOE NBUKEHHUE 1 bubmmorexa I[IOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe MpsSIMOJIMHEMHOE IBUKEHUE. | bu6muoreka [JOK
CpenHss 1 MTHOBEHHAs! CKOPOCTb https://m.edsoo.ru/ff0ad474
5 [IpsiMonuHeHOE paBHOYCKOPEHHOE | bu6nmmoreka [{JOK
JIBIKEHUE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOJIMHEHMHOTO
6 aBHOYCKOPEHHOTO JBIKeHUs. [ paduk 1 bubmmorexa I[JOK
P yerop g P https://m.edsoo.ru/ff0ad474
CKOPOCTH
JlaboparopHast pabota "Onpenenenue
7 CKO peHI/ISII) TGJ‘I;) npu aBHOPCKO €HHOM 1 1 bubmorexa HOK
YCKoP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIDKEHUHU 110 HAKJIOHHOM TJTIOCKOCTH
bu6mmoreka [JOK
8 Cob6oaHoe naaenue ten. O lanune 1
BODOAHOC MAACHHE TEIL. LITHITRT e https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ABUKEHHUE IO OKPY>KHOCTH.
9 [Tepuo E gacToTa oopa eHHSIpJ};HHefIHaSI u 1 bubmmorexa [IOK
pHoa pattl ’ https://m.edsoo.ru/ff0ae176
YIJIOBast CKOPOCTH
10 L{eHTpOCTPEMUTENBHOE YCKOPEHUE 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0ad474

. bubnuorexa [JOK
11 ITepBbiit 3akoH HbroToHa. Bextop cuiib htths: /e dsoclfru /60ae612
2 Bropoii 3akon HeroToHA. bu6nuoreka LIOK
PaBHopelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
. bu6muoreka [IOK
13 Tpetuii 3akoH Herotona. Cynepno3uius cui httos://mLe dsogru 026082
14 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHOB bu6mmoreka [{JOK
Hprorona https://m.edsoo.ru/ff0aeb6e
15 Cua ynpyroctu. akon I'yka Et?fs?;;f:l(sigr?ﬂliffoaecﬁ
16 Pemenue 3anaq no reme «Cuina ynpyroctim» Bubnmorexa LIOK
https://m.edsoo.ru/ff0ad474
17 JlaGopaTtopHas pabora «OnpeneneHue bu6nuoreka [{IOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6nuoreka [IOK
18 Cua Tpetna httDs://m.edSO(I)l.ru/ ff0af738
19 Pewenue 3anau no reme «Cuiia TpeHUS» bubmmorexa ITOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "OnpezneneHue bu6nuoreka IIOK
K03(puLIMeHTa TPEHUs CKOIbKeHHs" https://m.edsoo.ru/ff0af8be
71 Pemrenue 3amau mo teMe "3akonsl HeroTOHA. bu6mmoreka [{JOK
Cuna ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKECTH U 3aKOH BCEMUPHOTO bu6mmoreka [{JOK
TATOTCHHS. Y CKOPEHHE CBOOOAHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenuus "JIBuxeHue Tea BOKPyr
23 FpI;BI/ITaHI/Iq())HIz-IOFL([) ueH{Lrpa (Conneunas ” bubmmorexa [JOK

cuctema). ['anaktuku"

https://m.edsoo.ru/ff0ad474




Pemrenue 3amau mo teme "Cuiia TSOKECTH U

bubmuoreka [JOK

24
3aKOH BCEMUPHOTO TSATOTECHUS " https://m.edsoo.ru/ff0af5f8
IlepBas kocMHuecKas CKOPOCTb. bubnuoreka LIOK
25
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHrabHONW TOUKH.
2% AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnmnoreka [JOK
TBEPAOTO TeNa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHus
bu6mmoreka [JOK
27 MowmenT cuibl. LleHTp TsxecTn
Hentp https://m.edsoo.ru/ff0ad474
" bu6moreka [JOK
Penrenue 3amad mo remMe "MOMEHT CHIIEL.
28 " https://m.edsoo.ru/ff0b02b
LlenTp TspKECTH 4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bu6nuoreka [IOK
29 "MexaHu4ecKoe ABUKEHUE. https://m.edsoo.ru/ff0b040
BzaumoneiictBue ten" 8
Kontponbhas pabota 1o Teme
30 "MexaHn4ecKkoe IBUKEHUE bubmmorexa [OK
N A | ) https://m.edsoo.ru/ff0b06ec
B3aumogeiictBue Ten
Nmnynec Tena. Umnynse cuiel. 3aKoH
31 COXpaHEHUs UMITyJIbCa. YIPYroe u Bubmmorexa LIOK
p y o Py https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICHCTBUE
1 Pemenue 3aay no teme "3aKkoH coxpaHeHUs bu6mmoreka [{JOK
uMmmyibsca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepeHnus "PeakTuBHOE IBIKEHUE bu6nuoreka [IOK
B IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0ad474
bubmuorexka [JOK
34 Mexannueckast paboTa 1 MOIIHOCTb 1

https://m.edsoo.ru/ff0b0al4




Pa6oTa cuibl TSKECTHU, CUJIBI YIIPYT'OCTH U

but6mmoreka [JOK

35 https://m.edsoo.ru/ff0b0db
CHJIBI TPEHUS 2
JlaGopaTtopHas paborta «Ornpeaenenue
paboThI CHIIBI TPEHUS TIPU PABHOMEPHOM bubnmoreka [JOK
36 .
JIBVDKEHUU TeJla IO TOPU3OHTAITBHOU https://m.edsoo.ru/ff0ad474
MMOBEPXHOCTH»
37 Casi3b 2HEepruu U padoTel. [loTeHansHas bu6mmoreka [{JOK
JHEprus https://m.edsoo.ru/ff0ad474
13 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE Bubamorexa [IOK
P P https://m.edsoo.ru/ff0ad474
40 JlaGopaTopHas paborta «/3yueHue 3akoHa bu6muoreka [{IOK
COXpaHEHUSA DHEPIUI» https://m.edsoo.ru/ff0b12fe
bu6mmoreka [JOK
KonebatenbHoe NBHKEHUE U €T0
41 https://m.edsoo.ru/ff0b185
XapaKTePUCTUKHU 2
4 3aryxatoiiue Kojaebanus. BeiHyk1eHHbIE bu6muoreka [IOK
Kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKkuii ¥ MPy>KUHHBIA MasITHUKH bubmorexa [OK
Py https://m.edsoo.ru/ff0ad474
VYpok-uccienoBanue «3aBUCUMOCTh IIEPUOJA
44 ch)ne6aH1/H?1 (f[T YKECTKOCTH TIPY>KUHBI U ﬁacfm bubmmorexa IIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpartieHre SHEPTUU MPU MEXAHUIECKUX bu6nuoreka [{JOK
KoJIe0aHUIX https://m.edsoo.ru/ff0ad474
46 JlaGopatopHas pabota «Onpeznenenne bubnuoreka LIOK




YaCTOThI U IICpHUOAa KoJIEOaHNH MIPY>XXUHHOTO
MasiTHHUKa»

https://m.edsoo.ru/ff0blaec

JlabopaTtopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH IeproJia KojiebaHuii rpy3a bubmmorexa IOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT MaCChl Tpy3a»
Mexanuueckue BoaHbl. CBoiicTBa
48 MEXaHU4eCKHUX BOJIH. [IpogonbHbIE 1 bubmorexa [OK
- HIPOAt https://m.edsoo.ru/ff0b2 1fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepennus "MexaHu4ecKre BOTHBI bu6mmoreka [JOK
B TBEp0M Tene. CelicmMuueckue BOIHBI" https://m.edsoo.ru/ff0ad474
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa bubmorexa [OK
yE poctp P y https://m.edsoo.ru/ff0ad474
51 Ypok-uccienoBanue "Habmronenue bu6muoreka [{JOK
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI" https://m.edsoo.ru/ff0ad474
5 I'poMKOCTB 3ByKa M BbICOTA TOHA. bu6muoreka [IOK
AKyCTUYECKHI1 pe30HaHC https://m.edsoo.ru/ff0ad474
Ypok-koHpepeHuus "YnbpTpa3Byk u bu6mmoreka [JOK
53 "
nH(}pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHON paboTE 1O TEME
54 "3aKkoHbI COXpaHEeHMs. MeXaHnyeckue bubmmorexa IOK
P ' https://m.edsoo.n/ff0b2510
KoJieOaHuUsI U BOJTHBI"
KonrponbHas padora o Teme "3aKoHbI
55 coxpaHeHusl. MexaHndeckue KoiaeOanus u bubmmorexa [OK
P | ' https://m.edsoo.ru/ff0ad474
BOJIHBI
56 DNeKTPOMarHuTHOE MOJIE. bu6mmoreka [JOK
DJIEeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
N bubmuoreka [JOK
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

https://m.edsoo.ru/ff0ad474




Ypok-kondepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJH. Mcronb30Banue

bu6mmoreka [{IOK

58 .
3JIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3n"
VYpok-uccnenonanue "M3ydeHue cBOiCTB
59 AJIEKTPOMATHUTHBIX BOJIH C TOMOILBIO Bubmmorexa LIOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3aay Ha onpe/eneHne 4acToThl U bu6mmoreka [{JOK
JUTMHBI AJIEKTPOMArHUTHOW BOJIHBI https://m.edsoo.ru/ff0ad474
bubmuoreka [JOK
DneKTpOMarHuTHas MpUpo/ia CBETA.
61 . https://m.edsoo.ru/ff0b31d
CkopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA 0
Hcrounnku cBera. [IpsmonuHeitHoe bubmmoreka [JOK
62 pacnpocTpaHeHnue cBera. 3atMeHus: CoJiHIa U https://m.edsoo.ru/ff0b365
JlyHbl 8
3aKOH OTpa)keHUs cBeTa. 3epkaiia. Pemenue
63 3a7a4 Ha DpUMEHEHNE 3aKOHA OTPaKCHUS bubmmorexa LOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS bubnuoreka LIOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpEeHHEE OTPaXKEHUE CBETA.
65 Hcnonbs3oBanue mMoiaHOro BHYTPEHHETO Bubmmorexa IIOK
yIp https://m.edsoo.ru/ff0b3cS5c
OTpaXXEHUSI B ONTHYECKUX CBETOBOJIAX
JlaboparopHas pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO bu6muoreka [{JOK
Jy4a OT yIJIa IaJIcHUs Ha IpaHulle "BO3ayX- https://m.edsoo.ru/ff0ad474
crexso""
67 Ypoxk-koHpepenuus "Vcnons3oBanue bu6mmoreka [JOK




MTOJTHOT'O BHYTPEHHETO OTPAKCHUS:
CBETOBO/IBI, OITUKOBOJIOKOHHAS CBSI3h"

https://m.edsoo.ru/ff0ad474

68 JIunzel. OnTyeckas cuja JIMH3bI bubmmorexa LIOK
' https://m.edsoo.ru/ff0b3f2¢
. bubnuorexa [JOK
69 [TocTpoeHue n3o0pakeHuii B TMH3aX httos://m.edsoo.ru/f0bd44a
JlaGopaTopHnas pabota "Onpenenenue bubnuotexa [JOK
70 (OKYCHOT'O PacCCTOSHUS M ONITUYECKOM CHIIBI https://m.edsoo.ru/ff0b420
cobuparome TuH3b1" 6
71 VYpok-koHpeperuus "OnTruueckrue JMH30BbIE bubnuoreka [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 I'ma3 kak ontudeckas cucreMa. 3peHue https://m.edsoo.ru/ff0b468
4
Ypoxk-koupepennus "Jledextsl 3penus. Kak bu6nuoreka LIOK
73
COXPaHUTH 3peHue"” https://m.edsoo.ru/ff0ad474
Paznoxenue 6emoro cBera B ciekTp. OMBITHI
74 Hrrorona. CrnioskeHre CeKTpaabHBIX I[BETOB Bubnmorexa [IOK
' P t ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopaTtopHas pabota "OMBITH 11O
75 pa3IokKEeHUIO OENoro CBeTa B CIEKTP U bubmmoreka [{JOK
BOCIIPUATHIO LIBETA NPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUU Yepe3 1IBETOBbIE GUIBTPHI"
Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: Iucnepcus, nHTepdepeHus u bubnmorexa [IOK
s | peitt, POEPEHLL https://m.edsoo.ru/ff0ad474
TrdpaKiys
77 OmeiTel Pe3epdopa u miraneTapHas MOJIENb bu6mmoreka [JOK

aromMa

https://m.edsoo.ru/ff0c12a8




but6mmoreka [JOK

78 I1 bopa. M b
OCTYTaTR! bopa. VIoASH aToMa bopa https://m.edsoo.ru/ff0ad474
79 Hcnyckanue v MOMIONIEHUE CBETa AaTOMOM. bubnuoreka [{JOK
KBantbl. JIuHelyaTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "HabmoeHrne cieKTpoB bubnuorexa [JOK
ucimyckaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmorexa [OK
s A https://m.edsoo.ru/ff0c1672
Crpoenne atoMHOro snpa. Hyknonnas bubmmoreka [{JOK
82
MOJICITb https://m.edsoo.ru/ff0c18ac
83 PannoaktrBHbIE IpeBpaieHus. M3otonsl Bubmmorexa LIOK
a peBpatll ’ https://m.edsoo.ru/ff0clal4
%4 Pemenue 3anau o reme: "PannoakTuBHbIC bubmmoreka [{JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4da
bu6mmoreka [IOK
85 Ilepuon nomypacnana
pHOA ToAypactiat https://m.edsoo.ru/ff0ad474
26 Ypok-koHbepenius "PagnoakTuBHbIE bubnmnoreka [JOK
W3IIyYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SnepHsble peakiuy. 3aKOHbI COXPAHEHUS bubnuoreka LIOK
3apsI0BOTO U MAaCCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58
DOHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bu6nuoreka IIOK
88
W DHEpIrUu https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "Snepusie peakuun" Bubmmorexa I[JOK
A AP peartt https://m.edsoo.ru/ff0ad474
90 Peakuuu cuHTe3a u nenenus saep. bu6nuoreka [{JOK
Ucrounuku sneprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepenuus "SnepHas sHEpreTHKA. bu6mmoreka [JOK

JlelicTBUA paIuOAKTUBHBIX W3ITYUYCHHUU Ha

https://m.edsoo.ru/ff0ad474




YKVBBIE OPraHU3MBI"

[TonroroBka K KOHTPOJILHON paboTe MO TeMe
"DJIeKTPOMarHuTHOE TIOJIE.

bubmuoreka [JOK

92
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonrponbHas padora o reme

93 "DJIeKTPOMarHUTHOE TIOJIE. bu6mmoreka [JOK
DJeKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0ad474
sIBJICHUS"

94 [ToBTOpenwue, 0606menue. JlaboparopHsie bu6muoreka [JOK
pabotsl 1o Kypey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600mIeHNE. Penenne

95 ACUETHBIX M KQ4eCTBEHHBIX 33]1a4 10 TeMe bubmmorexa [IOK
{) | A https://m.edsoo.ru/ff0c2572

TennoBsie mpoIeCCH
[ToBTOpenue, 0600mIeHNE. Permenune

96 aCUETHBIX M KQUeCTBEHHBIX 3aJ1a4 [0 TeMe Bubnmorexa [IOK

E) o a https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTATEICH
[ToBTOpenue, 06061eHue. Pemenue

97 aCUETHBIX M KaUeCTBEHHBIX 3a]1a4 [0 TeMe bubmmorexa LIOK
p g https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpenue, 0600IeHUE. JIabopaTopHbIe bu6mmoreka [JOK
paboThl o Kypcy "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c2¢52
IToBTOpenue, 06o61enue. Padora ¢

99 TEKCTaMH 1O TeMe "3aKOHbI COXPAaHEHUS B bubmmorexa IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o6o0menue. Pabora ¢ bu6nuoreka IIOK
tekctamu 1o Teme "Konebanus u BomHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHNE. PaboTa ¢ bubmuoreka [JOK




TekcTaMu 110 TeMe "CBeToBEIE ABICHUA"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 06061enHue. Padora ¢

102 TekcTaMu 110 TeMe "KBaHTOBasg U sAnepHas 1 bubmmorexa LIOK
Aep https://m.edsoo.ru/ff0ad474
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» dusuka, 7 knacc/ [lepermkun A.B., O0mecTBo ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkimonepHoe o01iecTBo «31aTenbcTBO
«IIpocsemieHue»

» dusuka, 8 knacc/ [epeimkun U.M., UBanoB A.U., AkiinonepHoe o0I1eCcTBO
«3narensctBo «lIpocsemenue»

» ®dusuka, 9 kinacce/ [lepemkun A.B., I'ytauk E.M., O01iecTBo ¢ orpaHindeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o0miecTBo «31aTenbeTBo

«IIpocseienue»

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

bu6nmoreka IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nmoreka IJOK
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