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PaGouyast nporpamma
yueOHoro npeamera «@u3uka»
OCHOBHOTO 00111eT0 00pa30BaHMs

Jutsi oOyJarommxcs 7-9 Kimaccos

Cpok 0CBOEHHS TpOrpaMMmbl: 3 rojaa

(ITpunoxenue k OCHOBHON 00pa3oBaTeNbHOM MpOrpaMMe

OCHOBHOTO 0011ero oopazoBanus MKOY mikonbsl-uHTEpHATA)



HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00IIer0 0Opa30BaHMs COCTABIIEHA HA OCHOBE IMOJIOKEHUHN U TpeOoBaHUM
K pe3yJibTaTaM OCBOCHHSI Ha 0a30BOM YpPOBHE OCHOBHOU 0Opa3zoBaTeIbHOM mporpamMmsbl, npeacraBieHHbx B @PT'OC OO0 u
®OIT 00O, a Takxke ¢ ydyeroM (enepanbHON paboyell mporpaMMbl BOCIIUTAHUS U KOHIIEMNIMM MpenojaBaHus y4eOHOro
npeaMera «dusnkay.

Copepxanue mnporpamMMmbl 1o (GU3MKE HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
oOydaromuxcs ¥ OpraHu3alyi0 U3ydeHUs (DU3UMKU Ha JESTeNIbHOCTHOW ocHOBe. B mporpamme mo (Qu3uKe yUHUTBHIBAIOTCS
BO3MOXXHOCTU ydeOHOro mpenmera B peanuzanuu TpedoBanuit PI'OC OOO K MmIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM O0yUYeHHUS, a TaKKe MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIET0 00pa30BaHMUs.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelielieHue y4yeOHOro marepualia 1o rojgaMm oOydeHus (o Kjaccam),
npeaiaraeT MpUMEPHYIO MOCIEA0BATENBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPHKAHUS
U y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yUalomuXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYUTENI0 B CO3JaHMM padoueit
IPOrPaMMBbl IO Y4EOHOMY TIPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YIOIMIUM JII €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (HU3HUUYECKUE
3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB M SBJICHUHN, H3ydYaeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHEH B (pu3nyecKkoi reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, NPENOCTaBiIseT Haubojee siCHble 00pa3ibl MPUMEHEHUS HAYYHOTO
MeTO/1a TIO3HAHHUS, TO €CTh CII0Cc00a MOMYUYEHHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa u3 rIaBHBIX 3a/a4 (U3MYECKOro 0Opa3oBaHUsS B CTPYKType oOIIero oopa3oBaHUS COCTOUT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOI IPaMOTHOCTH U MHTEPECA K HAYKe Yy 00y4aroIuXcsl.

N3yuenne (¢u3nkm Ha 0a30BOM ypOBHE IIPEANOiaraeT oOBJIAJACHHE CIEAYIOIHMMH  KOMIIETEHTHOCTSMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYI0 TPAMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O MUCCIIEIOBAHUS;

e HHTEPHPETHPOBATH JAHHBIE U UCIIOJIH30BAaTh HAYUHBIE 10KA3ATEIbCTBA AJIS IOJTYYEHUS BEIBOJIOBY.



Henu wm3yuyeHuss QU3MKKM HAa YPOBHE OCHOBHOro oOIIero oOpa3oBaHUs ONPENEICHbl B KOHLENLIHMH NPErnoJaBaHUs
yueOHoro mpeamera «®duszuka» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit denepanuu, peaqnu3yrIIuX OCHOBHBIE
o011eo0pa3zoBaTeabHble MPOTPAMMBI.

Henu uzydyenus GU3nKu:

NpUOOpEeTeHHEe HWHTEpeca W CTpeMJIeHUs OOy4yalolMXCsi K HaydyHOMY U3YYEHHUIO MPUPOJbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TNPEJCTABICHUNH O HAYYHOM METO/€ TO3HaHUS U (OPMUPOBAHHE HCCIEIOBATEIBCKOIO OTHOILIEHUS K
OKPYXAIOIIUM SIBIICHUSM;

dopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjbTaTa M3y4YeHHUS OCHOB CTPOCHMSI MaTepuud U
(dyHIaMEeHTaJIbHBIX 3aKOHOB (PU3UKHU;

(dbopMupoBaHUE TPEICTABICHUN O pOJIM (PU3UKH JIsl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TMPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymieid mnpodeccHoHaIbHON NeATeTbHOCTH, CBS3aHHOM C
(bu3HKOM, MOATOTOBKA K JalbHEHIIIEMY O0YUEHHUIO B 3TOM HaIPaBJICHUH.

JlocTimkeHue JTUX LieJied mporpaMMbl 1O (U3MKE HAa YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUsS OOECIeYnBaeTCs
pEILIECHUEM CIICAYIOIMNX 3a/1aY:

NpUOOpEeTeHHe 3HAaHUN O JAUCKPETHOM CTPOCHMM BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX, AJICKTPHUECKUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

MPUOOPETEHHE YMEHUN OMUCKHIBATH U OOBSICHATH (DU3NYECKHUE SBJICHUS C UCIIOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHUIIINX PACUETHBIX 3a]1ad C UCIOIb30BaHUEM (U3HYECKUX MOJIETIEH, TBOPUESCKUX
Y MPaKTUKOOPUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHUW HAONIOAATh TPUPOJHBIC SBJICHUS W BBIMOJIHATH OMBITHI, JIA0OpaTOpHBIE paldOThl U
AKCHEPUMEHTAIbHBIE UCCIEA0OBAHUS C UCII0JIb30BAHHEM U3MEPUTENIBHBIX TPUOOPOB;

OCBOCHHE TIPHEMOB paboThl ¢ WHMOpMaIelt PU3NIECKOTO CONEp KaHMs, BKIIOYasi HWHPOPMAITUI0 O COBPEMEHHBIX
TOCTIKEHUAX (QU3HUKH, aHAIHU3 U KPUTHIECKOE OIIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu TpodheCCHOHANBHONW JEATEeIbHOCTH, CBS3aHHBIMU C (U3UKOW, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTHKEHUAX (DU3NUECKON HAYKHU.



OO6miee ynca0 4acoB, PEKOMEHAOBAHHBIX IS M3ydeHUs (u3MKu Ha 0a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68
yacoB (2 yaca B HeJen0), B 8 kigacce — 68 dacoB (2 ydaca B Hememo), B 9 kimacce — 102 gaca (3 waca B Hememo).

[Ipenmnaraemeiii B mporpamMme o ¢Gu3uKe NEepedeHb JabOpaTOPHBIX PabOT M OMBITOB SBIISIETCS PEKOMEHAATEIbHBIM,
YUHUTENIb JENaeT BBIOOp MpHU MPOBEJACHUHU JA0OPATOPHBIX PabOT W OMBITOB C YYETOM HHIUBHUAYAIbHBIX OCOOCHHOCTEH

oOy4aromuxcs, CIUCKa SKCIEPUMEHTAIbHbIX 3aJaHul, IpeasiaraeMbIX B paMKaXx OCHOBHOI'O TOCY/IapCTBEHHOTO dK3aMeHa 1o
dusuke.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Du3uka v €€ poJib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoje. ArneHus npupoapl. OU3NYECKUE SBJICHUS: MEXaHMYECKHUE, TEIUIOBBIC, JIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeaWuyuHbL. M3MmepeHnue ¢dusnueckux BenuuunH. Dusznueckue npubdopel. [lorpemHocTs u3MepeHui
MexayHapoHasi cucTemMa eIMHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4aloT MPpUpoay. ECTeCTBEHHOHAYYHBIN METO/I MTO3HAHUS : HAOII0IeHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJBM)XEHUE THUIOTE3, SKCIIEPUMEHT MO MPOBEPKE THUIOTE3, 00bsICHEHHWE HAOJI0/1aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ IIOMOIIBI0 MOJIeTIeH

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpubOpkl U MPOIEAYypa NPIMBIX U3MEPEHUN aHATIOTOBBIM U LU(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHBI IETICHUS MIKaJIbl U3MEPUTEIHLHOTO MpUdopa.
N3mepenne paccTosTHUN.
N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.
Onpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temnepaTypsl Ipy NOMOIIHU KUAKOCTHOTO TEPMOMETPA U TATYUKA TEMIIEPATYPHI.
[IpoBenenue uccinenoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJIETA MIAPHUKA, MYIIEHHOIO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIE BBICOTA MTyCKa.
IlepBoHayabHbIEC CBEICHUA 0 CTPOCHHH BelleCTBA.

CrpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, X pazMepbl. OMbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne dactul BeulecTBa. CBsI3b CKOPOCTH JBMXKEHHMSI 4YacTUIl € TeMmmepaTypod. BpoyHoBckoe nBuxkeHuUe,
muddy3us. BzanmoeiicTBUE YaCTUIl BEIIECTBA: MPUTKEHUE U OTTAJIKUBAHUE.
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ArperaTHble COCTOSIHHS BELIECTBA: CTPOEHUE Ta3oB, XKUAKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) Tesl. B3auMocBs3b

MCKOY CBOMCTBaMHM BCIICCTB B PA3HBIX arperaTHbIX COCTOSHUAX W HMX aATOMHOMOJICKYJIISAPHBIM CTPOCHHCM. OcobGennoctu
arperaTHbIX COCTOSIHUU BOJBI.

Jemoncmpayuu.

1. HaGmronennie 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBieHui, 0ObSICHIIOMMXCS TPUTSHKEHUEM UM OTTAIKWBAHUEM YaCTHUII BEIIECTBA.

Jlabopamopnuie padbomot u onvimeot.

1. OreHka TUuaMeTpa aToMa METOJIOM PsJZIOB (C UCIIOIb30BaHUEM (poTorpaduii).

2. OnbITHI 110 HAOTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBHS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

JIBuKeHMe M B3auUMOAeiCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMepHOe U HepaBHOMepHoe JBHkeHue. Ckopoctb. CpenHss CKOpPOCTh IMpHU
HEPaBHOMEPHOM JBUKEHUH. PacueT myTu U BpEMEHH IBUKEHUS.

SIBneHne nHepUMU. 3aKOH MHEpLUMH. B3aumoaelicTBue Ten Kak MPUYMHA U3MEHEHHS] CKOPOCTH JBHKEHUS Tel. Macca
Kak Mepa uHepTHocTu Tena. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €AMHUIIE 00BheMa BEIIECTRA.

Cunia kak xapakTepucTuka B3auMopencTBusi Ten. Cuia ynpyroctd W 3akoH ['yka. M3mepeHue Cuiibl ¢ MOMOUIBIO
IUHaMoMeTpa. fIBieHue TATOTeHHs W cuia TsokecTH. Cuina TsKeCcTH Ha Jpyrux IaHerax. Bec tena. HeBecomocTsb.

CrnoxeHue cujl, HallpaBJIEHHBIX MO OAHOM mpsiMoi. PaBHoneicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
1oKost. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenrnie MexaHUYECKOTO ABUKEHUS Tea.

2. M3MepeHne CKOpOCTH MPSIMOJIMHEWUHOTO JBUKEHHUS.

3. HaOmronenue siBIeHUs UHEPLIHUH.

4. HabOnrogeHve U3MEHEHHS] CKOPOCTH IIPU B3aUMOJEHCTBUHU TEll.
5. CpaBHEHHME MACC IO B3aUMOJIEMCTBHIO TEJL.



6. CnoxeHue cui, HalpaBJIEHHBIX 110 OAHON NPSIMOM.

Jlabopamopnuie padomot u onvimeot.

1. OmpeneneHrne CKOPOCTH PABHOMEPHOI'O JBMKEHHs (IIapUKa B JKUJIKOCTH, MOJENIH DJIEKTPUYECKOIO aBTOMOOWIIS U
Tak jgajiee).

Onpenenenue cpeiHe CKOPOCTH CKOJBKEHUSI OpyCKa WU IIapUKa 10 HAKJIOHHOW MIIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPOTO Tela.

OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb pacTskeHus (AedopMaliviu) Npy>KUHbI OT TPUIOKEHHON CHUJITBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHUS OT BEca Tejla U XapaKTepa CONMPHUKACAIOIINXCS
IIOBEPXHOCTEM.

LA

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3oB..

HaBnenue. CriocoObl yMEHBIIIEHUS W YBEJIMUCHHS JaBjicHus. [laBieHue rasa. 3aBUCUMOCTh JaBJICHUS ra3a oT o0beMa,
TeMrieparypsl. Ilepenada naBineHust TBEpAbBIMU TEJIAMU, JKUIKOCTSIMU U razamu. 3akoH Ilackans. [THeBMaTHUeCKUE MaIIUHBI.
3aBUCUMOCTb JIaBJICHUS >KUJIKOCTU OT TiyOuHbl. ['mapocratnyeckuit napagokc. Coobmiatoniuecs: cocyasl. ['mapapnuyeckue
MEXaHU3MBI.

Atmocdepa 3emuin u armocepHoe mgamBieHue. [IpuymHBI CyIIECTBOBaHUS BO3AYIIHOM 00o0nouky 3emiuu. OnbIT
Toppuuermu. U3mepenue atmocdepHoro aaBieHus. 3aBUCUMOCTh aTMOC(EpHOTro JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 115 U3MEepeHus: aTMOC(EPHOTO TaBJICHHUS.

JleficTBHE KUJKOCTH M ra3a Ha MOTPYKEHHOE B HUX Tello. BrITankuBaromas (apXxuMenoBa) cuiia. 3aKOH ApXxuMmena.
[InaBanue ten. Bo3nyxoruiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS ra3a OT TEMIIEPATYPHI.

Ilepenava naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOlaroniyecs: CoCy/abl.

['mnpaBanyeckuit mpecc.

[IposiBnenne nericTBrust aTMOC(HEPHOTO TABICHHS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOrPYKEHHON YaCTH Tejla U TUIOTHOCTHU KUJIKOCTH.
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7. PaBEeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcnoBuE€ IUIaBaHMS TEJ: IUIABAHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIEHUS IUIOTHOCTEN Tela U
AKUJIKOCTH.

Jlabopamopnuie padomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYyKEHHOHN B KUJKOCTh YaCTH TeJa.

2. OmnpeneneHne BHITATIKMBAIOIICH CUJIBI, JEHCTBYIOIIECH HA TENO, TOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, IEUCTBYIOIIECH HA TEJIO B JKUAKOCTH, OT MacChl TeNa.

4. OMmBITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJTKUBAIOIICH CHUIIBI, ICHCTBYIOIIEH HA TEJIO B KUIKOCTHU, OT 00BEMA

HNOTPY>KEHHOM B KMIAKOCTh YACTH TE€JA U OT IUIOTHOCTH KUIKOCTH.
5. KoHCcTpyHpoBaHu€E apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKHU U OMPEACIICHUE €€ TPY30TIOAbEMHOCTH.
PaGora ¥ MOIIHOCTB. JHEPrus.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [IpumeHenue mnpasuiia
paBHOBecHs pblyara K 0J0Ky. «3050Toe mpaBuio» Mexanuku. Koaddumuent nonesnoro nevicreus (manee — KITJI) mpocThix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHerndeckas W TNoTeHUMaldbHas 3Heprus. [IpeBpaineHne OTHOro BHIA MEXAHUYECKOU
SHEPIUH B APYroil. 3aKOH COXPAHEHHMS SHEPTUHU B MEXaHUKE.

JHemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomot u onvimet.

1. Ompenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH TeJa TI0 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBanue yciaoBHI paBHOBECHUS pblyara.

3. M3mepenne KII/] HaKIOHHOM IITOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHSI MEXAHUYECKON DHEPIUU.
8 KUIACC



TenyioBble IBJIEHUS.

OCHOBHBIE TMOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKOW TEOpPUM CTPOCHUsS BellecTBa. Macca MW pasMepbl aTOMOB H
MOJIeKyJI. OTBIThI, HOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUSI MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHMUM BellecTBa. Kpucramimdyeckue u amMopQHbIE Tena.
OOBsicHEHHE CBOMCTB Ta30B, XKUIKOCTEM W TBEPIBIX TEJI HA OCHOBE TMOJIOKEHHN MOJICKYJISIPHO-KMHETUYECKOU TEOPHUHU.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TemIoBoe paclIupeHue U CKaThe.

Temmneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKCHHUS dacTull. BuyTpeHHsis sHeprus. CrnocoOsl
W3MEHEHUS BHYTPEHHEW HHEPruM: TeIuionepenada M coBeplieHne padboThl. Buasl Teronepenadu: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonmnuecTBo TemmoTel. YnenbHas TEIIOEMKOCTh BellecTBa. 1emiooOMEH W TEIJIOBOE paBHOBECHE. YPpaBHEHUE
TeroBoro Oananca. [InmaBmeHwe W OTBEpACBAaHME KPUCTAUIMYECKUX BEIIECTB. YJeiabHas TEIUIOTa IIJIABJICHHUS.
[TapooOpazoBanne u koHaeHcanus. Vcmapenue. Kumenuwe. VYaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTH
TEMITEpaTyPhl KUTICHHUsI OT aTMOC(EPHOTO AaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus ToIIuBa. Y eIbHas TEIJIOTa CTOpaHMUs.

[Tpunnumer pabotsl TeruioBsix apurareneit KIIJ teroBoro nqurarens. TemioBbie IBUraTey M 3alluTa OKpYKaromiei
Cpelbl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCaX.

Jemoncmpayuu.

Hab6monenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaOnronenue sBieHU CMauyuBaHUS U KalMJUISIPHBIX SIBICHUA.

HabnroaeHnue TenaoBOro paciumpeHus Ted.

N3MmeHenure naBiaeHus ra3a npy U3MEHEHUH 00BbEMa U HarpeBaHWU WM OXJIAXKICHHUH.
[IpaBuita u3mMepeHust TeMIepaTypshl.

Bunpr Temionepenaun.
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8. OxJaXkJieHHue Mpu COBEPLICHUU PAOOTHI.
9. HarpeBanue npu coBepiieHUU padOThl BHEIITHUMU CUJIAMH.
10. CpaBHEHHE TEIIOEMKOCTEN Pa3JIUYHBIX BELIECTB.
11. HabGmronenue kumneHusl.
12. HaGmroieHre mocTOSTHCTBA TeMIEPAaTyphl IPU TUIABJICHUH.
13. Mojenu TenaoBbIX ABUTATEIICH.
Jlabopamopnuvie padbomot u onvimot.
OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 11O HAOJIOICHUIO TETIJIOBOTO PACHTUPEHUS Fa30B, JKUJIKOCTEH U TBEPABIX TEJ.
Omnpenenenue JaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.
OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb JABJICHUS BO3/AyXa OT €ro 00bEMa 1 HarpeBaHUs WM OXJIAXKICHUS.
[IpoBepka ruUMOTE3bl JIMHEHMHOW 3aBUCHUMOCTH JJUHBI CTOJIOMKA >KUIKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPBHI.
HaGmronenre u3meHeHus BHYTpEHHEHN YHEPTUU Tejla B pe3ybTaTe TeIuionepenadn u paboThl BHEIIHUX CHIL.
8. HccnenoBanue sBJIICHUS TEIJI00OMEHA MPH CMENTUBAHUH XOJO0HOU U TOPSIYCH BOJIBI.
OnpeneneHne KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TMpU TEIIOOOMEHE C HarpeThiM METaNIMYECKUM
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LUUAJTUHIPOM.
10. OnpenienieHrue yAeIbHOM TEIUIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npouecca uCrapeHusl.
12. OnpenieIeHUe OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.
13. OnpenenexHue yAeabHOM TEIUIOTHI IJ1aBJICHUS JIbJIA.
DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.
Onektpuzauust Ten. JlBa poaa ndieKTpUYecKUX 3apsgoB. B3aummojelicTBue 3apspkeHHbIX Tenl. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aUMOJACHCTBUS 3aPSKEHHBIX TEJ OT BEIMUUHBI 3aPsII0B U PACCTOSIHUSL MEK]y TEJIaMHU ).



Onektpuueckoe noje. HampsxEHHOCTh anexTpuueckoro mnojsi. [IpuHuuN cyneprno3unuu 3AeKTPUYECKUX Mosier (Ha
KaueCTBEHHOM yPOBHE).

Hocurenu snekTpuuecknx 3apsaoB. OJNEMEHTAapHbIN dnekTpuueckuid 3apsan. Crpoenue aroma. [IpoBomHuku u
TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsia.

DNEKTPUYECKUI TOK. YCIOBHS CYHIECTBOBAaHUS JJIEKTPUYECKOTO TOKA. VICTOUYHHMKM TOCTOSHHOTO TOKa. [lelcTBus
ANEKTPUUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUJIKOCTAX U razax.

Onekrtpuueckass nenb. Cuna TOKa. OJEKTpUdeckoe HampspkeHue. CONpOTUBIIEHHE NPOBOJHMKA. Y IEIBHOE
CONPOTHUBIICHUE BenlecTBa. 3akoH OMa 1715 yuactka uend. [locnenoBarenbHoe 1 apaiiebHOE COETMHEHUE TPOBOIHUKOB.

PaGora u MourHOCTh J3yieKTpUyYecKoro Toka. 3akoH Jxoyms—JleHna. OnexTpuueckue Lend Hu MOTpeOuTeNH
ANIEKTpUUYECKOU SHEpruu B ObITY. KOpoTKOoe 3aMbIKaHue.

ITocTosiHHBIE MarHuThl. B3auMoaelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje. MarHutHoe mnojie 3eMIIM U €ro
3Ha4YEeHHUE I KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE Moje 3JIEKTPUUECKOTO ToKa. [IpuMeHeHne 3J1eKTpOMarHuToB B
TexHuKe. [[elicTBME MarHMTHOTO MOJII HAa MPOBOJAHUK C TOKOM. ODJEKTPOABUTrATENb IOCTOSHHOrO TOKa. Mcmonp3oBaHue
AIEKTPOABUTATENEN B TEXHUUECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnsitel @apanes. SABinenue >nekTpoMarauTHON uHAyKIuK. [IpaBuno Jlenna. Dnektporeneparop. CrocoObl MoMyyeHus
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpur3alus Ted.

JIBa poJia 3JIEKTPUYECKUX 3aps0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.

DneKkTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpPaHEHHUs JIEKTPUUECKUX 3aPsI0B.

[IpoBOTHMKH U AUDIEKTPHUKH.

MoaennpoBaHue CHIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

HcToYHMKY OCTOSHHOTO TOKA.

JlelcTBUA 3JIEKTPUYECKOTO TOKA.
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10. DJAEKTPUYECKUN TOK B KHUJKOCTH.

11. I'a30BBIM pas3ps.

12. I3Mepenune cuiibl TOKa aMIepMETPOM.

13. MI3MepeHune 3JeKTPUYECKOro HANPS)KEHUSI BOJIbTMETPOM.

14. PeocTtat 1 Mara3uH COPOTUBIICHUM.

15. BzauMojieiicTBHE OCTOSIHHBIX MAarHUTOB.

16. MoenupoBaHUE HEBO3MOKHOCTH Pa3/I€JICHUs MOJIOCOB MAarHUTA.

17. MoaenupoBaHUE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarHuTHOE MoJjie ToKa. DJIEKTPOMArHHUT.

20. JleficTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb TOCTOSIHHOTO TOKA.

22. MccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHUSI.

25. DNEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimot.

OnbITHI IO HAOTIOZCHUIO AICKTPU3ALUU TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.

HccnenoBanne AEUCTBUS SJIEKTPUYECKOTO MOJI HA MTPOBOAHUKHU U TUDJIEKTPUKHU.

COopka 1 mpoBepKa pabOThI AIEKTPUIECKOM ST MOCTOSTHHOTO TOKA.

N3mepenue u perynupoBaHHUe CUIIbI TOKA.

N3mepenue u perynmpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha

pe3ucTope.

7. OnbITHI, I€MOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTUBIEHUS MPOBOJHUKA OT €r0 JJIMHBI, TIOIAIN
MOIIEPEYHOr0 CEYEHHS U MaTepuaa.

o Uk~ W e



8. IIpoBepka mpaBuiia CII0KEHUS HANIPSKEHUH MIPU MTOCJIEN0BATEIILHOM COEIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka npaBuna g CUIIBI TOKA MPU MAapauIeIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpeneneHne MOIHOCTY IEKTPUYECKOTO TOKA, BBIJEIIEMON HAa PE3UCTOPE.

12. MccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS HA HEW.

13. Onpenenenne KII/] narpeBarensi.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U Pa3/IelICHUN.

16. MccnenoBanue NeiMCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aMMOJEHCTBHUS KAaTyIIKM C TOKOM M MarHuta OT CHJIBI TOKa U
HaIIpaBJICHUs TOKa B KaTYIIIKE.

18. I3ydenue neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. Usmepenue KII/I a5eKkTpoaBUraTeibHOM yCTAaHOBKH.

21. OOBITBl IO HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOW HWHAYKIMU: HCCIEIOBAHUE W3MEHEHHM 3HAYCHHS U
HaIpaBJICHHUs] UHAYKIIMOHHOTO TOKa.

9 KUIIACC

MexaHn4yecKkue siBJICHUS.

Mexannueckoe nBukeHne. MarepuanbHas Touyka. Cucrema orcuéta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
PaBHOMEpHOE mpsiMonMHENHOE NBUXKEeHHE. HepaBHOMepHOE NpsMoiinHeiiHoe ABuxkeHue. CpeqHsis 1 MTHOBEHHAs CKOPOCTh
TeJa PU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE NpsiMOTuHEHOe BrkeHre. CBoOoHoe najgeHue. OnbIThl ['anumnes.

PaBHomepHOe nBM>KeHME MO OKpykHOCTH. Ilepuon u wacrora oOpamienus. JIuHeiiHas W yriaoBasi CKOPOCTH.
[{eHTpOCTPEMHUTEIIBHOE YCKOPEHHUE.

ITepsriit 3akoH HeroToHa. Bropoii 3akon Hetorona. Tperuit 3akon HeroTona. [IprHImn cynepno3unuu Cui.



Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHHS CKOJIbKEHHUs, CUIIA TPEHUS MTOKOs, IPYTUe BUABI TPEHHUS.
Cuna TsKEeCTU M 3aKOH BCEMHPHOTO TIATOTEHUs. Y CKOpeHue cBoOOAHOro najeHus. Jmwxenue mianet Bokpyr ColHua.
IlepBas kocMHuueckasi CKOpocTb. HeBECOMOCTE M IEeperpy3KHu.
PaBHOBecue matepuaibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tejaa ¢ 3aKPETUIEHHOM OCHIO
BpauieHuss. MoMeHT cuibl. LIeHTp TskecTH.
Nmnynec tena. U3menenne umnyibea. Mmiynbe cuibl. 3aKOH COXpaHEHUSI UMITYJIbca. PEaKTUBHOE JBUKEHHUE.
Mexanudeckass pabota M MoOIIHOCTh. PabGoTa cun TsKecTH, ynpyroctd, TpeHus. CBsi3b SHEPruuM U padOTHI.
[loTeHunanbHas SHEPrus Teja, MOMHIATOrO HaJ IOBEPXHOCThIO 3eMiM. lloTeHIumanpHas SHEpPrus CXKaTou MPYKUHBIL.
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.
Jemoncmpayuu.
HaGmronenre MexaHU4YeCKOro BUYKEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE MyTEN U TPAEKTOPUI JBUKEHHS OJHOTO U TOTO KE TEJIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUYETA.
N3mepenue cKopocTy U YCKOPEHUS MPSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanne Npu3HAaKOB PABHOYCKOPEHHOTO JIBH)KCHMUS.
HaGmronenne nBr>KeHHs Tella O OKPY>KHOCTH.
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HabmoneHne MeXaHWYECKUX SBJICHHM, MPOMCXOANINX B CUCTeMe orcuéra «Tenmexka» mpu e€ paBHOMEPHOM H
YCKOPEHHOM JBH)KEHHH OTHOCHUTEIIBHO KaOWHeTa (PU3HKH.

~

3aBUCHMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHJIBI.
HaGnronenne paBeHCTBa CHIT TIPH B3aMMOJICHCTBUN TE.

N3Menenue Beca Teia npu yCKOPEHHOM JBHKCHUMU.

10. [lepenaya nmmyiibca pu B3aMMOAEHCTBUU TE.

11. [IpeoOpazoBaHus 3HEPTrUU MPU B3aUMOJICUCTBUU TEN.

12. CoxpaHeHHe UMITyJIbca IPU HEYIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHHEe UMITYJIhCa TIPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaOmroienrie peakTUBHOTO JBUKEHHS.

15. CoxpaHEHHE MEXaHUYECKOM SHEPIUU MIPU CBOOOIHOM MaICHUU.



16.

CoxpaHeHne MEXaHUUYECKOM SHEPTUH NPH IBU)KEHUH TENA MO JEHUCTBUEM NPYKUHBI.

Jlabopamopnuie padomot u onvimeot.

1.

v W

L 0 N o

10.

11.

KoncTtpynpoBanue Tpakra Aisl pa3roHa U JaJIbHEHIIIET0 paBHOMEPHOTO JBIKEHUS IIapUKa WA TEIEKKH.
Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WM IBIYKEHUS IIapUKa MO0 HAKIIOHHOM IITOCKOCTH.
Omnpenenenre yCKOPeHHs TeJia PU PaBHOYCKOPEHHOM JIBUKCHHH 110 HAKIIOHHOW TIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH ITYyTH OT BPEMEHH MTPH PaBHOYCKOPEHHOM JIBIYKEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIM MPHU PaBHOYCKOPEHHOM JBIKEHHUU 0€3 HadaJdbHOW CKOPOCTH ITYyTH OTHOCSITCS KakK Psif
HEYETHBIX YMCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTMHAKOBBI.

HccrienoBanre 3aBUCHMOCTH CHITBI TPSHHSI CKOJIBKEHHUS OT CHUJIBl HOPMAJIBHOTO JaBJICHUSI.

Onpenenenue ko PUIIMEHTa TPEHUS CKOJTBKEHUS.

Omnpenenenne KXECTKOCTH MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJia 110 TOPU30HTAIBHOM MOBEPXHOCTH.
Omnpenenenne pabOThI CHIBI YHIPYTrOCTH MpPU MOABEME TPy3a C HCHOJIH30BAHHWEM HETOABIKHOTO M TOABHXKHOTO
OJIOKOB.

M3yueHne 3aKoHa COXPaHEHUS DHEPTUH.

Mexanuyeckue KoJae0aHUs U BOJIHBI.
KonebarensHnoe nmwxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: ITepUO/I, YaCTOTa, aMILIUTy1a. MaTeMaTUuecKui u

NPY>KUHHBIA MasTHUKU. [IpeBpalienre sHepruu mpu KoiaeOaTeIbHOM JABHUKEHUH.

3aryxaromue KojeOaHus. BeiHykIeHHBIC KoneOaHus. Pe3onanc. MexaHudeckue BoOJHBI. CBOMCTBA MEXaHHMYECKHX
BOJIH. IIposiosibHBIE W TIOTEpeYHbIE BOJHBI. [[IMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MeXaHMYeCKHe BOJIHBI B
TBEPAOM TEJI€, CCUCMUYECKHE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHQpa3ByK U yIbTpa3BYK.

JHemoncmpayuu.

1.
2.
3.

Hab6mtonenue konebanuii Ten noj J1eUCTBUEM CHUJIBI TSIKECTH U CUJIBI YIIPYTOCTH.
Hab6mtonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabnroneHnue BeIHYXIEHHBIX KOJIEOAHUN M pe30HaHCA.



4.
5.
6.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).
Ha6monenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padomot u onvimot.
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7.

Onpenenenue 4acToThl U MEpUOJIa KOJeOaHUN MaTeMaTHYECKOT0 MasiTHUKA.

Onpenenenue 4acTOThI U NMEPUOIa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH MepHUoa KoeOaHU MOABEIIEHHOTO K HUTH IPy3a OT AJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH MepHUojia KOJeOaHUN MPY>KUHHOTO MasiTHUKA OT MacChl rpys3a.

[IpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHH rpy3a, MOJBEHICHHOTO K HUTH, OT MacChl rpy3a.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IE€pHOJIa KOJeOaHWM MPYKMHHOTO MasTHHKAa OT MacChl rpy3a H
HKECTKOCTU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOHOTO MaIeHHUS.

DJIeKTPOMATHUTHOE 10JIe U 3JIEeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHbiE  BOJIHBL.  CBOMCTBAa  SJIEKTpOMAarHUTHBIX  BojH.  Illkana
AJIEKTPOMArHUTHBIX BOJIH. ICTIOIb30BaHUE AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBA3H.
DJieKTpoMaruuTHas npupojia cBera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1.

N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

CaeToBbIE AIBJICHUS.
JlyueBast monens cBera. Mcrounnku cera. IIpsimonuneiiHoe pacnpocTtpaHeHue cBeta. 3atmeHus ConHua u JIyHbI.
Otpaxenue cBeTa. [lnockoe 3epkano. 3aKOH OTpaKEHHsI CBETA.

[Ipenomiienne cBera. 3akoH mpesnomiieHUs: cBeTa. [loiHOe BHyTpeHHEe OTpakeHue cBeTa. Mcronb30BaHUE MOIHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.



JIunza. Xon nyuedr B nuH3ze. OnTudeckas cucreMa (oroarmapara, MUKPOCKOTa U Tejieckona. ['J1la3 kak omnrtuyeckas
cucrema. bim3opykocTh U JaabHO30PKOCTb.

Paznosxxenue 6enoro ceeta B criekTp. OnbiThl HhtoToHA. ClioXKeHUEe CIeKTpalbHbIX IIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.
IIpsAMonHEHHOE pacpOCTPaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenne n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue cBeTa.
OnTuueckuii CBETOBO/I.
Xon mydeit B coOuparomiei JuH3e.
XO0J 1yder B pacCEeUBAIOLIEH JIMH3E.
[lonyyenue n3o0paxeHn ¢ TOMOIIBIO JIMH3.
[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.
10. Monenb riasa.
11. Paznoxxenue 6emoro cBeTa B CIEKTP.
12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.
HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHHUSI CBETOBOTO Jiy4a OT YIJja I1aJICHHUs.
N3yuyenne xapakTepucTUK U300pakeHHs TpeIMeTa B IMIIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCUMOCTH yIJIa IPEJIOMIIEHHS] CBETOBOTO JIy4a OT yIJla MaJCHUsI HAa TPAHULIE «BO3YX—CTEKIIO».
[TomyueHne n300pa’keHHI C TTOMOIIBIO COOMPAIOIEH JTUH3HI.
Omnpenenenue GOKYCHOTO pacCTOSIHUS U ONITUYECKOUN CHIIbI COOMpPAIOLIEH JTUH3BI.
OMnBITHI O Pa3oKEHUIO OEJIOro CBETa B CIIEKTP.

7. OMBITHI 0 BOCTIPHUSITHIO I[BETA MTPEAMETOB MPU WX HAOTIOIEHUN Yepe3 IBETOBBIC (DHIBTPHI.
KBanToBbI€ siBJICHHS.
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OmnsiTel Pezepdopna u ninanerapuas mojaens aroma. Mojens aroma bopa. Mcnyckanue u morjomieHue cBeTa aToMOM.
KBanTsl. JIuHEHUaThIe CIEKTPHI.

PanunoaktuBHOCTh. Ab(a, Oeta- u ramma-uznydeHus. CtpoeHue atoMHoro sijapa. HykionHas Mojens aTOMHOTO sipa.
N3oronsl. PagnoaktuBHble npeBpaiieHus. [lepuon nomypacnaga aTOMHBIX SIAED.

SAnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsiA0OBOTO U MAaCCOBOT'O YMCEI. DHEPTHS CBA3M aTOMHBIX sAnep. CBs3b Macchl
v sHepruu. Peakuuu cuntesa u aenenus saaep. Mictounuku sHeprun CosiHIA U 3BE3I.

AnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIYUYCHUI Ha )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

1. CHexTphl U3JIyUYEeHUS U TOTJIONICHHUS.

2. CnexTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Boaopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTumka HOHU3UPYIOUIUX U3ITYyUCHUH.

6. Perucrpanus usnydeHust IpUpPOJAHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIUTOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBanue TpeKoOB: U3MEPEHUE YPHEPTUU YACTULIBI IO TOPMO3HOMY TTYTH (110 hoTorpadusim).

3. M3mepenue paanoakTMBHOTO (poHa.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpHUTETEHO-0000IIAONMINNI MOYJIH MPEIHA3HAYCH ISl CUCTEMATH3aIlid U 0000IIEeHUs MPEIMETHOTO COJIeP KaH Us
U ONbITAa NEATEIBHOCTH, MPHOOPETEHHOTO TPH M3YYCHHH BCEro Kypca (U3HWKH, a TAKXKE JJIs MOJATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY MO (PU3HKE JJIsI 00yUJaIOIUXCsl, BRIOPABIITUX 3TOT YUCOHBINA MPEAMET.

IIpr m3ydyeHuM AAHHOTO MOXYJS PEATU3YIOTCSI W CHCTEMATHU3UPYIOTCS BHIBI JIESITEIBHOCTH, Ha OCHOBE KOTOPBIX
o0OecreuynBaeTcsi JOCTHKCHHE MPEIMETHBIX M METAlpeJIMETHBIX TUIAHUPYEMBIX pe3ylabTaTOB OOydeHwms, (HopMHUpyeTCs
€CTECTBCHHOHAy4YHasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB MCCIICIOBAHUS SIBICHUW NPUPOJABI U TEXHUKH, OBIIAJICHUE



YMEHUSAMH OOBICHATH (PU3NUECKUE SIBJICHUSI, TPUMEHSIS OJyUYCHHbIC 3HAHUS, PellaTh 3aJlauyd, B TOM YUCJIE KaUeCTBEHHBIC U
AKCIIEPUMEHTAIbHBIE.

[IpyHIMNUANBbHO JEATEIbHOCTHBIM XapakKTep HaHHOTO pasjesia peanu3yeTcs 3a CY€T TOro, 4To OOydarouiuecs
BBITIOJTHSIOT 3aJJaHUs, B KOTOPBIX UM IIpejiaraercsi:

Ha OCHOBE MOJYYEHHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBSCHATH (DU3UUECKHUE SBJICHUS B OKPY XKalollel NpUpoje U
MTOBCETHEBHOM JKU3HU;

UCIIOJIH30BaTh HAy4YHbICE METOJbl HCCIECNAOBAaHUS (PU3MUECKUX SIBJICHUH, B TOM YHCJIE JJIsI MPOBEPKU THUIOTE3 U
MOJIYYEHUSI TCOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI HamOoOJIee BaXKHBIX JOCTH)KCHUN COBPEMEHHBIX TEXHOJIOTHH, HApUMEp, MPAKTUUECKOTO
UCITOJIb30BaHUS PA3IMYHBIX UCTOUHUKOB DHEPTUM HAa OCHOBE 3aKOHA TMPEBpAICHUS W COXPAHEHUSI BCEX M3BECTHBIX BHJIOB
SHEPTUU.

Kaxxnas u3 TeM IHaHHOrO MOAYJs BKJIIOYAET SKCIEPUMEHTAIBHOE HCCleoBaHne 0000Iaiero xapakrepa. Moaynb
3aBepIIAETCs MPOBEICHUEM JIMarHOCTUYECKON U OILIEHOYHOM paboThl 32 KypC OCHOBHOTO 00111er0 00pa3oBaHusl.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne ¢Gu3mku Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUs HANpaBICHO HA JOCTHUKEHUE JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCIAMCECTHBIX O6pa30BaTCJI]':>HBIX PE3YJIbTATOB.

B pe3ynbrare uzyuenus Gpu3sMky Ha ypoBHE OCHOBHOI'O 00OIIEro oOpa3oBaHus y o0yuarouierocst 0yayT cqpopMupOoBaHbI

CICAYOMNUC JIMYHOCTHBIC PC3YJIbTATHI B HACTH !

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHE UHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (PU3NYecKol HayKH;

- IGHHOCTHOE OTHOIIICHUE K JIOCTHXKEHUSM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXJIEHUU OOILIECTBEHHO 3HAYUMBIX U ITUYECKUX NPOOJEM, CBA3AHHBIX C
NPaKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PU3HKH;

- OCO3HAHUE BAXXHOCTH MOPAJIBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUA:

- BOCIPHUSITHE 3CTETUYECKMX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOI'O IOCTPOEHHS, CTPOrOCTH, TOUYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HAHUE LIEHHOCTU (PU3NYECKOM HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHUpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAXKHEHIIIEH COCTABIIAIOLIECH KYIbTYPHI;

- pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, HHTEPECA K UCCIIEN0BATEIBCKON AEATENBHOCTH;

5) popmupoBaHusi KyJbTYpPbl 310POBbS U SMOLMOHAIBHOI0 0J1AT OOy YU :

- OCO3HaHHE IEHHOCTH Oe30macHoro obpas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaXXKHOCTH IPABUI
0e30MacHOro MOBEJIEHUSI Ha TPAHCIOPTE, HAa JOPOrax, ¢ 3JEKTPUYECKUM U TEIUIOBHIM O00OPYAOBaHHEM B JOMAaITHUX
YCIIOBUSX;

- ¢(pOpMUPOBAHHOCTH HABbIKA pe(IEKCUH, IPU3HAHKUE CBOETO MIPaBa Ha OIIMOKY U TaKOI'O XK€E MpaBa y APYyroro YeJIOBeKa;



e 6) TPy10BOr0 BOCIIMTAHUA:

e - aKTMBHOE y4YacTHE€ B PELICHUU MPAKTUUYECKUX 3a7ay (B paMKaxX CeMbH, 00pa30BaTEIbHON OpraHU3aluu, ropojaa, Kpas)
TEXHOJOTUYECKON U COLIMAJIbHON HANPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3NUECKUX 3HAHUN;

e - HHTEpEC K MPaKTUUECKOMY M3y4YeHUIO Mpodeccuit, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOr0 BOCIIMTAHUA:

e - OpUCHTAIMS Ha MPUMEHEHUE PU3UUECKUX 3HAHUM VISl pellleHus 3a7a4 B 00J1aCTU OKPY KAOIICH cpe/ibl, MIIaHUPOBAHUS
MOCTYTKOB U OIEHKU WX BO3MOXHBIX MOCIEICTBUH JJIsI OKPY KAIOIICH CPeIbl;

e - OCO3HaHHE TJI00ATHHOTO XapaKTepa IKOJOTHUECKUX MTPOOJIEM U IMyTeH UX PEIICHUS;

e §8) azanTanmum K M3MEHSIIOIIUMCS YCJIOBUSIM COMAILHON U MPUPOTHOM Cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUM TIPU BBHITIOJIHCHUU HCCICIOBAHUN W TMPOEKTOB (HU3UYECKOW HAIpPaBICHHOCTH,
OTKPBITOCTb OTBITY M 3HAHUSIM JIPYTHUX;

e - MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1€ TEIbHOCTD;

e - TOTpeOHOCTh B ()OPMHUPOBAHNUN HOBBIX 3HAHUH, B TOM uuciie GOPMYJIUPOBATh UACH, MIOHATHSI, TUTIOTE3BI O (PU3UIECKHUX
00BEKTaxX U SBJICHUSX;

e - OCO3HaHME JACPUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

e - [JJAHUPOBAHKE CBOECTO PA3BUTHS B IPHOOPETEHUH HOBBIX (DH3NUYECKUX 3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aMMOCBS3M MPUPOABI, OOIIECTBA W IKOHOMHKH, B TOM YHCJIE C
UCITOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OLICHKA CBOMX JICHCTBUM C YUYETOM BIUSHHUS HA OKPYKAIOILIYIO CPElY, BOBMOMXHBIX III00AIbHBIX MOCJIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUsT mporpaMmbl 1Mo (GU3MKE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y OOydaromierocs: OyayT
chopMHpOBaHEI MeTanmpeAMeTHbIE Pe3yJbTaThl, BKIIOYAMOIINE IMO3HABATECIIbHBIC YHUBEPCAIbHBIC Y4YeOHBIE ICHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBHS.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBCHHBIC TPU3HAKH O0BEKTOB (SIBJICHUH);

YCTaHABJIMBATh CYIIECTBEHHbIN PU3HAK KIacCU(pUKALIMKI, OCHOBAaHUS il 0000IIEHUs U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBbIX (paKTax, TaHHBIX U HAOIIOJEHUSAX, OTHOCIIINXCS K
(U3MYECKUM SIBICHUSIM;

BBISIBJISITh TPUUMHHO-CJIC/ICTBEHHBIE CBSI3M MPHU M3YYCHHHM (PU3NYECKHUX SIBJIEHUW W MPOIIECCOB, JENAaTh BBIBOJBI C
UCIIOJIb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX YMO3AKIKOYEHUW, BBIJBUraTh THUIIOTE3bl O B3aUMOCBA3SAX
(du3nUeCcKuX BEITUYHH;

CaMOCTOSITEJILHO BBIOMPATH CIOCOO pelieHus y4dyeOHoM (usmyeckoil 3amaun (CpaBHEHHE HECKOJIbKMX BapHAHTOB
pernieHusi, BBIOOp HanboJiee MOAXOASIIET0 C YYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBarejLCKHAE TeCTBHUSA .

UCTIOJIH30BaTh BOITPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

TPOBOJIUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHBIA (PU3NYSCKUN IKCIIEPUMEHT, HEOObIIoe
uccie[oBaHne (PU3MIECKOTO SBICHHS,

OLICHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOpPMAIMIO, TIOJYyYECHHYIO B XOJIe€ HCCIICJJOBAHUS WIIH
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYIHPOBATH OOOOIIEHNUS M BHIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO HAOJIOICHHS, OIBITA,
MCCJIeI0BAHMS,

MIPOTHO3UPOBATH BO3MOKHOE NajbHENIIee pa3BUTHE (HU3UIECKUX MPOIECCOB, a TAKXKE BBIABUTATH MPEIIIOIOKCHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSTh Pa3IMYHBIE METO/bl, HHCTPYMEHTBI W 3aIlpOCHl MPU TOWCKE M OTOOpe MH(OpMAIMK WIA JAHHBIX C
y4ETOM TIPEITIOKEHHON yaeOHOM (U3HUeCcKo 3a/1a4u;
aHAM3UPOBATh, CHCTEMATU3UPOBATHh U HHTEPIIPETUPOBATH HH(MOPMAITMIO PA3TUYHBIX BUAOB U (POPM TIPEICTABICHUS;



CaMOCTOSITEJILHO BBIOMpAaTh ONTUMANIbHYIO (OopMy MpeicTaBieHUs MHGOpPMAIMU U UJUTIOCTPUPOBATH pEIIaeMble
3a/1ayu HECJIOXKHBIMH CXEMaMU, JUarpaMMaMu, MHOM TpauKoi U UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B XOJIe 0OCYKJIeHHUsI Y4eOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOpPHBIX PabOT U MPOEKTOB 3ajlaBaTh BOIPOCHI IO
CYIIECTBY OOCYXJaeMOH TEMbl M BBICKa3bIBaTh WJICH, HAIICJCHHBIC HA peEIICHUE 3a7a4yd W IOJICpKaHue
OJaroxenaTeIbHOCTH OOIICHUS;

COIIOCTAaBJISITh CBOM CYXACHHS C CY)KICHHSIMHU JIPYTMX YYaCTHHKOB JUajora, OOHapyXMBaTh Pa3jIU4He M CXOJCTBO
MO3UILIMH;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TIPEJCTaBIATh PE3yJbTaThl BBITOJIHCHHOTO (DU3UYECKOTO OIbITa (IKCIIEPUMEHTa, WCCIICIOBaHUS,
IPOEKTA);

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAMBUAYAIHLHOM pabOTHI MpPU PEIICHHH KOHKPETHOMN
buzudeckoit mpooIeMbl;

NPUHUMATH 1IeJId COBMECTHOM AESTENHHOCTH, OPTaHU30BbIBATh JEHCTBUS MO €€ JOCTHKEHHUIO: PacClpedesisiTh POJIH,
00CyXIaTh MPOIIECCHI M PE3YJIbTAThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJHATH CBOIO YacTh PabOThI, MOCTUras KaueCTBEHHOT'O PE3yJibTaTa MO CBOEMY HAINPABICHUIO U KOOPAUHUPYS
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHUSM, CAMOCTOSITENHHO CPOPMYIMPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHUS.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMUX IS perieHus GU3HIeCKUX 3HAHHM;
OPUEHTHPOBATHCS B PA3IMUYHBIX MOJXOAAaX MPUHSITHS PelleHUuN (MHAUBUIYaTbHOE, MPUHATUE PEIICHUsl B TPYIIIE,
MIPUHSATHE PEUICHUN TPYIIoi);



CaMOCTOSITEJIbHO COCTaBJSITh AJITOPUTM pelieHuss (U3MYECKOM 3ajaud WIM IJlJaHA HCCIENOBaHUA C Y4ETOM
MMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MIpeajiaraeMble BAPUAHThI pELICHUM;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTYallMH U Tpejiarath rjiaH e€ U3MEeHEHHUS,

OOBSACHATh MPUUYMHBI JTOCTHXKEHUS (HEOCTHXKEHUS) Pe3yJIbTaTOB ACSTENbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTH KOPPEKTUBBI B JICSITEIBHOCTD (B TOM YHCII€ B XOJ BBITIOJHEHHS (PU3NYECKOTO UCCIEAOBAHMS UM MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENHCTB, N3BMEHUBIINXCSA CUTYal[MH, YCTAHOBJICHHBIX OMHUOOK, BOSHUKIINX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ceOsi Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHH Ha HAy4yHYIO TeMY, TOHMMAaTh MOTHUBHI,
HaMEpEeHHs U JIOTUKY JIPYroro;

NpU3HaBaTh CBOE MPaBO HA OMIMOKY MpH pelleHUd (U3MYECKHX 3a7a4 WIM B YTBEPKICHHUSIX Ha HAyYHbIE TEMbI U
TaKoe ke MpaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIty oOyueHust B 7 Kjiacce mpeJMeTHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y
o0Oy4JarommXxcss YMEHUM:

MCIIOJIb30BaTh TOHATHA: (PU3MYECKUE M XMMHUUYECKHE SIBIICHUS, HAOJIOJCHHE, IKCIEPUMEHT, MOJENb, THIIOTE3a,
eAVHUIBI (DU3UYECKUX BEIIMYUH, aTOM, MOJIEKYyJla, arperatHble COCTOSHUSA BemiecTBa (TBEpIOE, JKUIKOE,
ra3oo0pa3Hoe), MeXaHW4YeCKOoe JBHKEHUE (paBHOMEPHOE, HEPAaBHOMEpPHOE, NPSIMOJIWHEHHOE), TPacKTOpPHs,
paBHOJACHUCTBYIOMIAS cuia, Aedopmanus (yrnpyras, IUIacTUIeCcKasi), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

pasznu4arh sBiaeHUs (nuddys3us, TEII0BOE JABIKCHHE YaCTHUIl BEIIECTBAa, PABHOMEPHOE JIBIKEHHE, HEPAaBHOMEPHOE
JNBH)KEHUE, UHEPLIMS, B3AUMOICHUCTBUAE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpaLCHMS, Mepeaaya
JABIICHUSI TBEPABIMHU TEJIAMH, XUIAKOCTAMH M Ta3aMH, aTMoc(epHOE AaBjieHUE, IUIABaHWUE TeJ, MpEeBpallCHUs



MEXaHUYECKOU SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOLIUX JaHHOE
(u3nueckoe sBICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKHUX SIBJICHUN B OKpPYXAIOLIEM MHUpPE, B TOM 4HCie (U3UYECKue
ABJICHUS B PUPOJIE: IPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B dKUBOM U HEKUBOM MpUPOIE, NEUCTBUE CUITBI
TPEHHsI B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEpPHOro JaBJICHUS HA KUBOW OpraHU3M, IUIaBaHUE PbIO, phlYard B
TEJE€ YeJOBEeKa, IPHU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/lauyy B Y4YEOHYIO, BBIICISATH CYUIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

OMKCHIBATh M3YUYCHHBIE CBOMCTBA TeNl U (PU3NYECKHE SBICHUS, UCIIONB3Yys (PU3MYecKue BETUUYHMHBI (Macca, 00bEM,
IUIOTHOCTH BEUIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CHJIa YNPYroCTH, CHJIa TSDKECTH, BEC Tela, CHUiia
TpeHusl, AaBieHue (TBEPIOro Temna, >KUIKOCTH, Tra3a), BBHITAIKUBAIOIIAS CHJIa, MEXaHW4Yeckas paboTa, MOIIHOCTH,
IUIEYO CUJIbI, MOMEHT CHJIbI, KOP(D(PUIMEHT IMOJIE3HOTr0 NEHCTBUS MEXaHU3MOB, KMHETHYECKas M MOTEHIMAIbHAS
SHEPTrHs), IPHU ONMUCAHUU TPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICI MCHOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
eAUHUIIBI (U3UYECKUX BEJIUYMH, HAXOJUTh (OPMYIIbI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYI0 BETUUYMHY C JAPYTUMU
BEJIMYUHAMH, CTPOUTH TpaMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEJTUYUH;

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MYECKUE SIBICHUS M MPOIIECCHI, MCIOIb3Ys MpaBWiIa CIOXKEHUs Cuil (BIOJb
onHOU TIpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHJIO paBHOBeCHs pbidara (0JI0Ka), «30JI0TOE
MPABUJIO» MEXaHUKH, 3aKOH COXPAHECHHS] MEXaHMYECKOW HHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUECKOE BBIPAXKECHUE;

OOBSICHATh (U3NYECKUE SBJICHMS, IPOLECCHl M CBOWCTBA Teld, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISBIATh NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH OOBsACHEHHE U3 1—2
JOTMYECKHUX IIAaroB ¢ omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBa (DU3MUECKUX SIBICHUN, (PU3NUYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemats pacuéTHbIe 3a1a4u B 1—2 neiicTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (DU3UUECKHUE BETUYHUHBI:
HAa OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4M 3alHChIBaTh KPAaTKOE YCIOBUE, OJACTABIATh (PU3HMUECKHE BETUUHUHBI B (POPMYJIbI
U TPOBOJUTH pPacyé€Thl, HAXOAWTH CHPABOYHBIE JAHHbIE, HEOOXOAMMBIE I pELIEHUs 3a7ad, OLIEHHUBATH
PEATUCTUYHOCTD MOJTYYEHHON (PU3UYECKON BEITUUYUHBI,



pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOITU (U3UIECKUX METOJIOB, B ONMMCAHUU HCCIIEA0BaHUS
BBIJICJISTh MPOBEPSAEMOE MPEANONIOKEHNE (TUIOTE3Yy), pa3inuyaTh U HUHTEPIPETUPOBATH IMOJTYUYCHHBIH pE3yJbTarT,
HaXOJIUTh OIIMOKH B XOJI€ OIBITA, ACIAaTh BEIBOJABI [0 €r0 pe3ybTaTam;

MPOBOJIMTh OIBITHI MO HAOMIOJAEHUIO (U3UYECKUX SBICHUM WU (U3UYECKUX CBOWUCTB Tell: (HOPMYIHPOBATH
MpOBEPSIEMbIE TIPEATIONOKEHUS, COOUPATh YCTAHOBKY U3 MPEJJI0KEHHOTO 000PY/I0BaHUS, 3aIIUCHIBATh XOJI OMBITA U
dbopMyITHUpPOBATH BHIBOIBI;

BBITIOJIHSITE TIPSIMbIE W3MEPEHHUS PACCTOSIHUS, BPEMEHH, MaccChl Teja, 00bEéMa, CHJIBI W TEeMIepaTyphl C
UCITOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMKMCHIBATh IMOKa3aHUS MPUOOPOB C YYETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

POBOJIUTH KMCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (DU3WYECKOW BEIMYMHBI OT JAPYrod C HUCIOJIB30BAHHEM MPSMBIX
U3MEPEHUN (3aBUCUMOCTH TYTH PABHOMEPHO JBIDKYIIETOCs Tejla OT BPEMEHHU JBIDKCHMS Tella, CUJIbI TPEHUS
CKOJIbKEHHMsI OT Beca Tejla, KauecTBa 0O0pabOTKU MOBEPXHOCTEW TEd U HE3aBHUCUMOCTH CUJIbI TPEHMS OT ILUIOIIAIU
CONPUKOCHOBEHUS TE€Jl, CUJIBI YIIPYTOCTH OT Y/UTMHEHMS IPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON
YacTH TeJa ¥ OT IJIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT TIyOHHBI, HA KOTOPYIO OTPYKEHO
TEJIO, YCIOBUM ITUTaBaHUS Tell, yCIOBUU pPaBHOBECHUS pblyara W OJIOKOB), y4aCTBOBaTh B IUIAHHUPOBAHUM Y4E€OHOTO
MCCJIeIOBaHUs, COOMpATh YCTAHOBKY M BBITIOJNHATH W3MEPEHHUS, CIeAys MNPEIIoKEHHOMY IUIaHy, (UKCHpPOBAThH
PE3YNbTATHI MOJYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHUJE NMPEITIOKEHHBIX TaOMUIl U TpaduKoOB, JENaTh
BBIBO/JIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC M3MEPEHUS (PHU3NYECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUIKOCTH U TBEPAOTO Tela, CHUiia
TPEHUSI CKOJIBXKEHHUS, JAaBIICHUE BO3/1yXa, BBITAIKMBAIOLIAS CUJIA, IEUCTBYIOIAA HA MOTPYKEHHOE B JKUJIKOCTh TEJO,
KOA((PHUIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON MHCTPYKIIMU: TIPU BHITIOTHEHUN
M3MEPEHUN cOOMpPaTh SIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISITH 3HAUEHHE UICKOMOW BEJIMUUHBI;

coOJTI01aTh TIPaBMIIa TEXHUKH 0€301IaCHOCTH IpH padboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHLMIBI JEUCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWMCTB: BEChl, TEPMOMETP, AHUHAMOMETD,
COOOTIAIOIINECS COCYABI, OapOMETp, phluar, MOJBWKHBIN 1 HETIOJABUKHBIN 0JIOK, HAKJIOHHASI TUIOCKOCTH;



XapaKTepU30BaTh MPUHIIUIIBI JEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPON HA MX OMHCAHUS
(B TOM 4YHuCHE: TOJIIUIHUKH, YCTPOWCTBO BOAOMPOBOJA, THUIPABIMYECKUM TIPECC, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), UCTIOIb3Ys 3HAHUS O CBOMCTBAaX (hU3UYECKUX SIBICHUN M HEOOXOIUMbIe (pU3NUecKue
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH NPUMEPHI (HAXOIUTh UHPOPMAIUIO O MMPUMEPaAx) MPAKTUYECKOT0 UCIOIL30BaHUS (DU3NUECKUX 3HAHUN B
MOBCEIHEBHON KU3HM JJisi oOecredueHus: O0e30MacHOCTH TpH oOOpalleHHuH ¢ NOpudopaMu M TEXHUYECKUMU
yCTPOICTBAMU, COXpAHEHUS 3/I0POBbsI M COOIIOACHUS] HOPM HKOJIOTMYECKOT0 MOBEACHUS B OKPY>KaloIlel Cpejie;
OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaIuu B MIHTEpHETE B COOTBETCTBUU C 33 JaHHBIM MOMCKOBBIM 3aIIPOCOM,
HAa OCHOBE HMMEIOIIMXCS 3HAHUW M MyTEM CPaBHEHUS PA3TMYHBIX MCTOYHUKOB BBIICIATh MH(OpPMAIIUIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUMBOM MITU MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIH30BaTh MPH BBIMOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYJSAPHYIO JIUTEPATYpy (PU3MUECKOTO COACpIKaHMS,
CIIPaBOYHBIE MaTEpUAJIbl, pecypchl ceTu HTepHET, BlIajeTh NpUuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

co3laBaTh COOCTBEHHBIE KpAaTKWE MUCbMEHHBbIE M YCTHBIE COOOIICHUS HAa OCHOBE 2—3 MCTOYHUKOB HH(POpPMAIIUU
(du3nUecKoro coaep)KaHus, B TOM YHUCJE IMyOJWYHO JeNaTh KpaTKHe COOOIIEHHsS O pe3yibTaTax MPOEKTOB WIU
y4eOHBIX MCCIICJOBAaHUN, MPU ITOM TPAMOTHO HCIIOIB30BaTh M3YUYEHHBIH TMOHATUWHBIA ammapar Kypca (QU3HKH,
CONPOBOK/JATh BBICTYILJIEHUE MPE3ECHTALUEH;

MIPU BBIMIOJTHEHUU YYE€OHBIX MPOEKTOB U MCCIEIOBAHUI pacmpeieNsTh 003aHHOCTH B TPYMIE B COOTBETCTBUU C
MTOCTABJIICHHBIMU 3aJla4aMU, CIEAUTh 32 BBITOJIHCHUEM IJIaHa JICWCTBUMA, aJeKBATHO OIICHMBAThH COOCTBEHHBIN BKJIA]
B JIESITEIIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3AUMOJICVICTBUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAKAaTh CPOPMUPOBAHHOCTH Y

00y4JarommXxcss YMEHUM:

WCMOJIB30BATh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMIKEHHME aTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(dHbIC Tella, HACBHIIMICHHBI W HEHACBIIIEHHBIM mNap, BIAXKHOCTb
BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOM JBUraTellb, JJIEMEHTAPHBIA DJJICKTPUUYECKUN 3apsl,
AJEKTPUYECKOE MOJIE, IPOBOJAHUKHU U JUDIICKTPUKH, ITIOCTOSHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;



pa3nuuaTh sBICHUS (TEIJIOBOE pacIIMpeHHe M C)KaThue, TeIulomnepesada, TEIUIOBOE DPAaBHOBECHE, CMadHBaHUE,
KaMWUIIPHBIC SIBJICHHS, WCHApeHHWE, KOHJACHCAIWs, IUIAaBJICHUE, KpUCTauM3anus (OTBEpICBaHUE), KHIICHHE,
TeruIonepeaada (TeIIONMPOBOAHOCTh, KOHBEKIHS, H3JIyYCHHE), JJICKTPHU3alUs TEJ, B3aUMOJCHCTBUE 3apsJiOB,
JEHCTBUS JIEKTPUICCKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBIE MarHUTOB, JICHCTBUE MAarHUTHOTO TIOJIS Ha
MIPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs WHIYKIUS) 10 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE ABJICHUE;

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3MUECKHX SIBIICHUH B OKpPYXAIOIIEM MHUpPE, B TOM 4YHCIC (DU3UYCCKUE
SIBJICHUSI B TIPUPOJIC: TIOBEPXHOCTHOE HATSHKCHUE M KANWJUIAPHBIC SBICHHS B NPUPOJE, KPUCTAILIBI B MPHUPOJC,
m3nyderane CornHIla, 3amMep3aHHe BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE pOCH, TyMmMaHa, WHEs, CHera,
AJICKTPUYCCKHUE SBJICHUS B arMocdepe, DJICKTPUUYECTBO J>KMBBIX OPraHW3MOB, MarHMTHOE ToJie 3eMJd, Apeud
IIOJIFOCOB, POJIb MAarHWTHOTO IO JUIS )KM3HU Ha 3eMJie, TOJSIPHOE CHSHHUE, IIPH 3TOM IEPEBOAMTH MPAKTHYCCKYIO
3ajaqy B y4eOHYIO, BBIICIISTH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3HUECKUX SIBIICHHIA;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SIBICHUS, UCTOIB3Ys (hU3MUECKHE BEIUYMHBI (TeMIeparypa,
BHYTPEHHSSI SHEPTHs, KOJUYECTBO TEIUIOTHI, YJCNbHAs TEIJIOEMKOCTh BEIIEeCTBA, YACNbHAas TEIUIOTa TUIABICHHUS,
yIenbHasl TEIIoTa MapooOpa3oBaHMs, yAeTbHAs TEIJIOTa CTOPAHHS TOIUTMBA, KOA(PQPHUIIMCHT IOJIE3HOTO ICHCTBHS
TETUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTH BO3/yXa, AJICKTPUYCCKHH 3apsj, ChjIa TOKa, JIJICKTPUIECKOE
HaNpsOKEHUE, COINPOTUBJICHWE TPOBOJHUKA, VYIEIHHOE COMNPOTHBIICHHWE BEIIECTBA, padoTa H  MOIIHOCTH
QJIGKTPUYECKOTO TOKA), NMPH ONHCAHWU MPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJIB3YEMBIX BEIWYHH,
o00O3HaueHUsI W €NUHUIBI (U3MYECKUX BEIWYWH, HAXOAUTHh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEITMYHMHY C JPYTHUMH BEJIMYMHAMH, CTPOUTH TPadUKH U3yUYEHHBIX 3aBUCUMOCTEH (U3NMUECKUX BETUUNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYecKne SBICHUS ¢ TMPOIECCHl, HCIOIb3YyS OCHOBHBIC TMOJIOKCHUS
MOJICKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIEeCTBA, MPUHIUI CYNEPHO3UIMU Tojied (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Owma nis ydactka memnd, 3akoH JIkoyns—JIeHIa, 3aKOH COXpaHEHHS
SHEPTUH, TIPH ITOM JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHIECKOE BHIPAKCHUE;
OOBSACHATh (U3MUECKHE TPOIECChl W  CBOWCTBA Tel, B TOM 4YHCI€ ©W B KOHTEKCTE CHUTYyallui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTePa: BBISBIATH NMPUIMHHOCIEACTBEHHBIC CBSI3HM, CTPOUTH OOBICHEHHE M3 1—2



JIOTUYECKUX MIAaroB ¢ Omopod Ha 1-2 W3y4eHHBIX CBONCTBA (DU3WYECKUX SIBICHHH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIC 3aa4u B 2—3 NEUCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (DU3NUECKUE BEIUUUHBI
Ha OCHOBE aHaju3a yCJIOBHUA 33Ja4d 3alMChIBaTh KPATKOE YCIOBHE, BBISBIISATH HEAOCTATOK AHHBIX JUJIA PELICHUS
3a/1auu, BHIOMpaATh 3aKOHBI U (OPMYJBI, HEOOXOAUMBIE aJia €€ pelIeHUs, MPOBOJUTH PacU€Thl M CpPaBHUBATH
MOJTy4YeHHOE 3HaYeHUE (PU3NUYECKONM BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TMOMOIIM (PU3UYECKUX METOJIOB, UCIOJb3Yysl OMHCAHUE
UCCIICIOBaHUs, BBIJCHATh MPOBEPSIEMOE MPEAINOI0KEHHUE, OIEHUBAaTh NPAaBWIBHOCTh TMOPSAKA MPOBEICHUS
UCCIIeIOBaHus, 1€J1aTh BBIBO/IBI;

IIPOBOJIUTH OIBITHI TT0 HAOIIOICHHUIO (PU3UUECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TeJ (KamWJUISIPHBIC SBJICHUSI,
3aBUCHUMOCTH JIABJICHUSI BO3JyXa OT €ro 00bhéMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS U HArpeBaHUs TPHU
U3JIy4YEHUU OT ILBETa M3Iydarouied (MOIIOMIAI0NIei) MOBEPXHOCTH, CKOPOCTh MCHAPEHUsS BOABI OT TEMIIEPATYPHI
KUIOKOCTH M IUIOIIAAW €€ TOBEPXHOCTH, DJIEKTPH3alMs Tel W B3aUMOJCHCTBUE DIIEKTPUUECKUX 3apsiioB,
B3aUMOJICHCTBHE TOCTOSHHBIX MArHUTOB, BU3YyaJu3alMsi MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MarHuTOB, JEHCTBUS
MAarHUTHOTO MOJSI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOMCTBA AJIEKTPOABUIATENS] MOCTOSHHOTO
TOKa): (hOPMYTUPOBATH MPOBEPSEMbIC MPEATONOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYyIOBaHMS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh MPSAMBIE W3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHOW BIAXXHOCTH BO31yXa, CHUJIbl TOKA, HANPSKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U MATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPECHUN C
y4€TOM 3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MPOBOJUTH HMCCIENOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT JIPYTOM C HKCIIOIH30BAHUEM MPSIMBIX
U3MepeHuH (3aBUCUMOCTb CONMPOTUBIICHUS IPOBOJIHUKA OT €T0 JUIMHBI, IUIONIAAN NOMEPEYHOr0 CEYEHUS U YAEIbHOTO
CONIPOTUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA, MAYLIEr0 Yepe3 MPOBOJHMK, OT HAMNPSIKEHHS HA MPOBOJHUKE,
HCCIIEIOBAHUE TIOCJIEIOBATENIBHOTO W MAPAJJIEIBHOTO COEJUHEHHN MPOBOJAHUKOB): IJIAHUPOBATh MCCIEIOBAHUE,
coOupaTh YCTaHOBKY ¥ BBITMIOJHATH HM3MEPEHUsS, CIeAysd TMPEIOKEHHOMY IUIaHy, (UKCHPOBATH PE3YIbTaThI
MOJIy4YE€HHOM 3aBUCUMOCTH B BUJI€ TaOJIUIl U IPpaUKOB, J1€JIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;



MIPOBOJINTh KOCBEHHBIC H3MEpeHUs (U3NYECKUX BEIWYUH (yIeiabHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
MIPOBOJHUKA, pad0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUSI, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEys IPEAJIOAKEHHON HHCTPYKIIMH, U BRIYUCIIATH 3HAUEHUE BEJIMUYUHBI,

coOJII01aTh MPaBUIJIa TEXHUKH 0€30MIaCHOCTH IpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

XapaKTEepU30BaTh MPUHIIUIIBI JEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUS
(B TOM umMcne: CHUCTEMa OTOIUIEHUS JIOMOB, THIPOMETp, MapoBas TypOWHa, amMIepMETp, BOJBTMETP, CUETUHK
AIEKTPUUECKOW DHEPruH, DSIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTelIbHBIE 3JIEKTPONPUOOPHl (IIPUMEPHI),
ANEKTPUUECKHE MPEIOXPAHUTENH, SJIEKTPOMATHUT, AJIEKTPOABUTATENb MOCTOSHHOTO TOKA), HUCIMOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUN M HEOOX0quMBbIe (hU3NUYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIC TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI MO CXeMaM W CXEMaTUYHBIM
pUCyHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC, TCUXPOMETpP, TUTPOMETP, JBHUrarellb BHYTPEHHErO0 CrOpaHWs,
ANEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMbl OJJIEKTPUUYECKUX IENEeHd C IMOCIEA0BATEIbHBIM M MapajuleIbHbIM
COEJIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAYEHUS DJIIEMEHTOB AJIEKTPUUECKHUX 1IETICH;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O IPUMEPaX) MPAKTUUECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B
MMOBCETHCBHON KW3HM I oOecrnedeHuss O0e30MacHOCTH NpH OOpalieHHH ¢ TpudopaMH M TEXHUYCCKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI M COOTIOACHHUS HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpelie;
OCYIIECTBIISITh MOUCK HHpOpManuu (HU3MIECKOro coiepkaHus B VHTepHETe, Ha OCHOBE MMEIOIIMXCA 3HAHUNA U
MyTEM CpaBHEHUS JOMOJHHUTEIbHBIX UCTOYHUKOB BBIJEISITh MH(POPMAIUIO, KOTOpasl SABISAETCS MPOTUBOPEUHUBOUN MITU
MOKET ObITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh TPU BHITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONMYJSPHYIO JUTEPATYPYy (HU3UUECKOTO COMEp KaHMS,
CIIPaBOYHBIE MaTEPHUAIIbI, pecypchl ceTu HTepHET, BIaieTh MpuéMaMi KOHCTIEKTUPOBAHUS TEKCTA, MPEeoOpa30OBaHM
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBbIC NMHCHMEHHBICE M KPATKUE YCTHBIC COOOIIEeHHs, 0000mas WHGOPMAIMI0 W3 HECKOJIBKUX
HMCTOYHUKOB (PU3UUYECKOr0 coJep:KaHus, B TOM YHCJE MMYyOJUYHO TMPEACTABIATh Pe3yJdbTaThl MPOEKTHOW WU
HCCIIEIOBATEIBbCKOM AEATEIBHOCTH, IPU 3TOM IPaMOTHO MCIIOJIb30BaTh W3YYEHHBIM IMOHSITUHHBIA ammapar Kypca
(bU3UKH, CONTPOBOXKAATH BHICTYIUICHUE MTPE3CHTAIUEH;



IpPU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHMNA (PU3MUYECKUX MPOIECCOB pacHpelessiTh OOS3aHHOCTH B
IPYIIIE B COOTBETCTBUM C ITOCTABICHHBIMU 3a/1a4aMH, CIEIUTH 32 BBIIIOJHEHHUEM IIJIaHA IEUCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYMIbl, BBICTpAaUBaTh KOMMYHHUKATHBHOE
B3aMMOJIEUCTBHE, MPOSIBIASA TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

K xoHIly o0yueHust B 9 kjacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTD Y
o0Oy4arommxcs yMEHUM:

UCIIOJIB30BaTh TMOHSATHS: CUCTEMa OTCYETa, MaTepHalbHash TOYKA, TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOIO
nBWKeHMs, nedopmanus (ymnpyras, IJlacTHYECKas), TPEHHE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
NEPErPy3KH, MEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO, IICHTP TSAKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE
KoJeOaHus U BOJIHBI, 3BYK, MH(PPA3BYK U yIbTPa3BYK, FJIEKTPOMArHUTHBIEC BOJIHBI, IIIKaJIa JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTaIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U TIOTJIOIIEHU, alb(da, OeTa- U ramMmma-u3IydeHus,
W30TOIIbI, SiZIEpHAst SHEPreTHKA,;

paznuyath  SBIIEHUs (paBHOMEpPHOE M  HEPaBHOMEpPHOE IMPSMOJIMHEMHOE JIBIJKEHHE, PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE JIBU)KEHUE, CBOOOJHOE MaJieHUE TeJl, pABHOMEPHOE JBIKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBIKEHUE, KoJeOaTelbHOE IBMKEHHUE (3aTyXalollMe W BBIHYXICHHBIC KoJieOaHUs), pE30HAaHC,
BOJIHOBOE JIBIDKEHHE, OTPAXCHUE 3BYKa, MPSIMOJIWHEHHOE pacipoCTpaHEHHE, OTPaKeHHE W TPEJOMIIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JOKEHHUE OENOro CBETa B CIEKTP U CIOKEHHE CIEKTPAJIbHBIX IBETOB,
JTUCTIEpCHs] CBETa, ECTECTBEHHAs pPaJAMOAKTHBHOCTh, BO3HUKHOBEHHME JIMHEWYATOTO CIEKTpa M3IY4YECHUS) II0
OTMHMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PHU3NYECKOE SABIICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SBICHUN B OKPYXKAIOIMIeM MHpe (B TOM 4ucie (puandeckue
SABJICHUSI B IPUPOJIC: MPUIIUBBI U OTJIUBBI, ABUKEHUE MUIaHeT COTHEYHON CHUCTEMBI, pEaKTUBHOE JIBHXKEHUE JKUBBIX
OpraHW3MOB, BOCHPHSITHE 3BYKOB KMBOTHBIMH, 3€MIIETPACEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTHYECKOE NEWCTBUE BHIMMOTO, YIBTPA(UOIECTOBOTO W PEHTTCHOBCKOTO
W3ITYy9eHUN, €CTECTBEHHBINM PpaJUOAKTUBHBIN (OH, KOCMHYECKHE Iy4d, PaTUO0AKTHBHOE H3IyUYE€HHUE MPHUPOIHBIX
MUHEPAJIOB, IEUCTBUE PaJMOAKTUBHBIX W3JIyYEHUU Ha OpPraHu3M 4YesIOBeKa), IPU 3TOM IMEPEBOJUTh MPAKTUYECKYIO
3a/1a4y B yueOHYI0, BBIACIISThH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUI;



OMHUCHIBATh HM3YYEHHBIC CBOMCTBA Tell M (PU3MUECKUE SIBICHUSA, HCIOJIB3YS (PU3MUECKUE BETUYUHBI (CpPeAHSS U
MTHOBEHHAsI CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JABMIKEHUU, YCKOPEHHE, MEepEMEICHHE, MyTh, YII0Bas CKOPOCTh,
CUJIa TPEHMs], CUJIa YIIPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO Ma/IeHMsl, BEC Tela, UMITYJIbC TeJa, UMITYJIbC
CUJIBI, ME€XaHHWYecKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPIrUsl Teja, MOJHATOrO0 HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAIbHAST DHEPTUs CXKATOW MPYKUHBI, KUHETUYECKAss SHEPrus, MOJIHAS MEXaHWYeCKas SHEprus, NMepuoja u
yacToTa KoJieOaHWi, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH CBETAa, MOKa3aTelb MPEJIOMIICHUS
cpenabl), IPU OMUCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCHOJIb3yeMbIX BEIWYWH, OOO3HAYCHUS U
eIUHUIIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH Ipad)Ku U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (pU3WUECKue SBJICHUS U MPOIECCHI, UCIOIb3Yys 3aKOH COXPAHCHHS dHEPIUH, 3aKOH
BCEMHUPHOT'O TATOTEHHUSI, MPUHIIMI CYMEPIO3UIMN CUJI, MPUHIIMI OTHOcUTeNbHOCTH [anmumnes, 3akoHsl HeroTOHAa,
3aKOH COXPaHEHUs HUMITYJbCa, 3aKOHbl OTPAKECHHS M MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps0BOrO U
MacCOBOT'O YHCEN MPU AAEPHBIX PEaAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTE€MaTHYECKOE BbIPAKEHUE;

OOBSACHATh (U3MUECKHE TPOLIECChl U CBOMCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyallui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH MPUUMHHO-CIIECICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIAaroB C OMOpOM Ha 2—3 H3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUM, (U3MUECKHX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemiath pacu€THBIC 3a7a4yd (OMUPAIONIUECSs HA CUCTeMYy M3 2—3 ypaBHEHHWM), WCIOJIb3yS 3aKOHBI U (POPMYIIBI,
CBsI3BIBAIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS 3aJaddl 3aliChiBaTh KpPAaTKOE YCIOBHE,
BBISIBIISITh HEIOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIC JJI PEIICHUS,
MIPOBOJUTH PACUETHI M OLIEHUBATH PEATUCTUIHOCTD MOJTYICHHOTO 3HAYCHHS (PU3NUECKON BETUINHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (U3MUYECKUX METOJOB, HCIOJB3Ys ONMUCAHUE
HCCIIEIOBAHUSI, BBIACISATh MPOBEPSAEMOE MPEANOJI0KEHUE, OIEHMBATh MPAaBWIBHOCTh TMOpAJIKA MPOBEICHUS
MCCJIeIOBAHMUS, JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIHTATH HAOIIOICHUI U OTIBITOB;



MIPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUNA WU (PU3UUECKUX CBOMCTB TeN (M3yUyE€HUE BTOPOro 3aKOHA
HproTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTb NEPHOJa KoJieOaHUN NMPYyKUHHOTO MasiTHUKA OT MacChl rpy3a
U KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYJbl MalbIX KoJieOaHUM, MPAMOJUHENHOE paclpOCTpaHEHUE
CBETa, pa3jo)KeHue OeJoro CBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300paK€HHUS B IUIOCKOM 3€pKalie U CBOMCTB
M300pakeHUs TpeaMeTa B coOuparoleil JHMH3e, HaOJI0/IeHUe CIUIOLIHBIX M JIMHEHYaTbIX CIEKTPOB M3TyYEHHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOro Habopa 00OpYyIOBaHHUsS, OINUCHIBATH XOJ OMNbITA U €ro
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOJAMMOCTH CEPHIO MPSMbBIX U3MEPEHUH, OTIpeIeIisAsl CpeiHee 3HAaUeHUE U3MEPSEeMON BEJIMUMHBI
(bokycHoe paccrosiHue coOuparoliel JUH3bI), OOOCHOBBIBATH BBIOOP crocoba u3MepeHUs (M3MEPUTETBHOTO
npubdopa);

OPOBOAUTH HCCJENOBAHHE 3aBUCHUMOCTEM (U3MUECKUX BEJIMYMH C UCIOJb30BAaHUEM TMPSMBIX H3MEpPEHUM
(3aBUCUMOCTBH TIyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauaJbHOW CKOPOCTH, Mepuoja KoyieOaHun
MaTEMaTUYECKOTO MasTHHKA OT JJIMHbl HHUTH, 3aBUCHMOCTH YyIJla OTPaKEHHUS CBETa OT yIJjla MajJeHus U yria
NPEIOMJICHHSI OT yrJja MaJieHus): MIaHUPOBAaTh UCCIEOBaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH
pE3yNbTaThl TOMYYEHHONW 3aBHCHUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TAONMUI[ M TpaduKOB, AeNaTh BHIBOJBI IO
pe3yNbTaTaM HCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE W3MEPEHHs (PU3NYECKUX BEJIMYMH (CpeaHsis CKOpPOCTh W YCKOpPEHHE Tela Ipu
PaBHOYCKOPEHHOM JBUKCHUHU, YCKOpEHHE CBOOOJHOIO TMAaJIeHUs, >XECTKOCTh MPYKUHBI, KOIPPUIUEHT TpEeHHS
CKOJIbXKCHUSI, MEXaHUUecKas paboTa U MOIIHOCTb, YaCTOTa U MEPUOA KoJeOaHUN MaTeMAaTUYECKOT0 U MPYKUHHOIO
MasiTHUKOB, ONTHYECKas Cuiia coOuparolied JIMH3bI, paJHOaKTUBHBIM (DOH): IUIAHUPOBATH W3MEPEHUs, COOMpaTh
HKCIEPUMEHTANbHYIO YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CleAys NpPeUIOKEHHOW HHCTPYKIUH, BBIYUCIATH
3HAa4YeHHE BEJTMYMHBI U aHAJU3UPOBATH NOJyUYEHHBIEC PE3YIbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;
coOJTI01aTh TIPaBMIIa TEXHUKH 0€301IaCHOCTH IpH padoTe ¢ 1abopaTopHBIM 000PYyA0BaAHUEM;

pa3innyaTh OCHOBHBIE MPU3HAKM U3YUYEHHBIX (PU3MUECKUX MOJEINEH: MaTepuanbHas TOUKa, aOCOIIOTHO TBEPAOE TEIO,
TOYEYHBII HICTOUHUK CBETA, JIy4, TOHKAs JINH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHAas MOJIENTb aTOMHOTO S]1pa;



XapaKTepu30BaTh MPUHIUIIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMUCTB C ONMOPOM HAa UX OMUCAHUS
(B TOM 4ucle: CHOUAOMETP, NATYUKU IOJIOKEHUS, PACCTOSAHMS M YCKOPEHHS, PaKeTa, 3XO0JIOT, OYKH, MEPUCKOII,
¢doToanmnapar, ONTUYECKUE CBETOBO/IbI, CIEKTPOCKOI, T03UMETp, Kamepa BuiibcoHa), UCTIOIb3ys 3HaHUS O CBOMCTBAX
(¢u3nUecKuX BJIECHUN U HE0OX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMAaTHUUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX PUOOPOB U
TEXHOJOTUYECKUX MPOLECCOB MPU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a7ay, ONTHUYECKHE CXEMBl JJIsi MOCTPOCHUS
M300paKEHUH B IJIOCKOM 3€pKajie U coOUparoleH JI1H3E;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MIPUMEPaX) MPAKTHUYECKOTO MCIOJIb30BaHUs (PU3HMUECKUX 3HAHUN B
MOBCEJIHEBHOM JKM3HU i oOecriedeHusl O€30MacHOCTH TpH OOpallleHHH ¢ MNpudopaMu U TEXHHUUECKHUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbs U COOIIOACHUS HOPM IKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOILIEH Cpelie;
OCYHIECTBIISITh TOMCK HWHGpOpMauu (¢Gu3ndeckoro cojepxanuss B HHTepHETe, CaMOCTOSTENBHO (QOpMYyIUpYs
IIOWMCKOBBIM 3ampoc, HAXOAWTh IIYTH ONPEAENICHUs JOCTOBEPHOCTH MOJIYYEHHOH HHQOpPMAlMM Ha OCHOBE
MUMEIOIIMXCS 3HAHNUI U JOTIOJHUTENIBHBIX HCTOYHUKOB;

UCMOJIb30BaTh NMPHU BBIOJHEHUU YUYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISAPHYIO JUTEPaTypy (PU3HMUECKOro cojepikaHus,
CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BIaieTh NpuéMaMy KOHCIIEKTUPOBAaHUsI TEKCTa, MPeo0pa3oBaHus
nH(pOpMaIMK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLIECHHUS HAa OCHOBE MH(POPMALMU U3 HECKOJIBKUX MCTOYHHUKOB
¢usnyeckoro coaepkaHus, MNyOJIMYHO NPEACTABIATh PpPE3yNbTaThl MPOEKTHOM WJIM  HCCIEA0BaTENbCKOU
JesITeIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yUYEHHBIN MOHATUHHBIN anmapar u3y4yaeMoro pasjena GU3uKu u
COIPOBOK/J1aTh BBICTYIUICHHE MTPE3EHTALUEN ¢ YUETOM OCOOEHHOCTEN ayAMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue A bp
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 SABnenus npupoasl. dusnyeckue 1 https://m.edso0.ru/3c9c9366
SIBJICHUS
MexaHn4decKkue, TeIUIOBBIE,
2 JNEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df1f6fb8
CBETOBHIC, 3BYKOBBIC SIBIICHUSI
duU3NYECKUE BEIMYUHBI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEpEHHE
Ypok-uccnenoanue "N3mepenne
TeMIepaTypbl PU MOMOIIN
4 PaTypRL P B 1 1 https://m.edso0.ru/2312c9d7
YKUJIKOCTHOTO TEPMOMETPA U TaTUUKA
TemnepaTrypsr"”
Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayK{ U3y4aroT PUPOY.
5 EcTtecTBeHHOHAYYHBIN METOT 1 https://m.edso0.ru/3842f3a4
no3HaHusa. Onucanue GU3NICCKUX
SIBJIEHUH C IIOMOIIILIO MOZEIEH
VYpok-uccnenosanue "[Iposepka
THUIIOTE3bI: JATBHOCTH MOJIETa
6 A 1 1 https://m.edsoo.ru/145e7ble

IapuKa, MymeHHOT0 TOPU30HTAIIBHO,
TeM 00JIbIIIEe, YeM OOJIBIIE BBICOTA



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

mycka"

Crpoenue BemectBa. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KeHHE YacTull BEeCTBa

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «ONbITHI 1O
HaOJIIOACHUIO TEIJIOBOTO
pacIIUPEeHHS Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHbI€ COCTOSIHHS BEILIECTBA

https://m.edsoo.ru/93dd87d7

11

B3anmMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
COCTOSAHHUAX U UX
ATOMHOMOJICKYJIAPHBIM CTPOCHHUEM.
OCco0EHHOCTH arperaTHbIX COCTOSTHUM
BO/IBI

https://m.edsoo.ru/bb22e4a5

12

Mexannueckoe OBUKEHHUE.
PaBHOMEpPHOE M HEpaBHOMEPHOE
NIBIDKEHUE

https://m.edsoo.ru/43ceabl19

13

Ckopoctb. Equnuiibl ckopocT

https://m.edsoo.ru/fdd6c394

14

Pacuer IIYTH U BPEMCHU IBUXKCHUSA

https://m.edsoo.ru/f1164e28

15

Wueprys. 3akoH HHEPITUH.
B3anmMoelicTBre Ten Kak IpUYrMHa
HM3MEHEHHUS CKOPOCTH JIBIDKCHHS Tl

https://m.edsoo.ru/7b9b482e

16

IInoTHOCTE BemiecTBa. Pacuet Macchl
1 00beMa Tella IO ero MIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JIaGoparopHas paboTa
«OmnpezeneHue MmIOTHOCTH TBEPIOTO
TeJa

https://m.edsoo.ru/766f1f89



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
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Pemenue 3agag mo reme "ImoTHOCTE

18 " https.//m.edso0.ru/3f769a5a
BEIIIECTBA
Cuna xak xapakTepucTuKa

19 B3anmoaeicTBus Ten. Cuna https://m.edso0.ru/2546928c
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «3yuenue

20 SABHCHMOCTH PaCTiDRCHIA https://m.edsoo.ru/afbd9bdd
(medopmanyiv) Ipy>KMHBI OT
MIPUJIOKEHHON CHIIBI»

21 SIBnenune TaroreHusa. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXKTY CUIION TSKECTH U

22 Maccoit Tena. Bec Tema. Pemmenue https://m.edsoo.ru/511ca9df
3agay o reMme "Cuna tsoxectn”

23 CHiIa TOKECTH Ha APYTHX LIAHETaX. https://m.edso0.ru/384f287b
dusndecKre XapakTepUCTUKH TUIAHET

24 N3mepenue cun. lunamometp https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocTh https://m.edsoo.ru/594bb9cd
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX

26 10 OJTHOM TIPSIMOIA. https://m.edsoo.ru/62elae35
PaBHofielicTBYIOIIAS CHIT

27 Pemerne f At To TeMe https://m.edsoo0.ru/78755da8
"PaBHogeiicTByrOImas cuin”

28 Tpettite CKOMBAKEHIS H TPEHIE OKOA. https://m.edsoo.ru/8481b4hd
TpeHue B IpUpoJIe U TEXHUKE
JIaGopatopHas pabora «/3yuenue

29 SABMCHMOCTH CHII! TPEHHA https://m.edsoo.ru/99ea5ef7

CKOJIBXKCHHA OT CHUJIbI JaBJICHUA U
XapaKTepa CONMPHUKACAOINNXCA
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IMOBEPXHOCTEIN

30

Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI

https://m.edso0.ru/38b267hb8

31

Pemenne 3amaa mo Temam: «Bec
Tenay, «I'padudeckoe n300paxeHue
cuy, «Cunbly, «PaBHOAEHCTBYIOMIA
CHLII»

https://m.edsoo.ru/f2fbfbaa

32

KontponsHas paboTta no temam:
«Mexanndueckoe IBIKEHIEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['paduueckoe nzobpaxkeHue cui,
«Cubl»

https://m.edsoo.ru/33fe531c

33

JlaBnenue. CriocoObl yMEHbIIEHUS U
YBETTMUYCHUS 1aBICHUS

https://m.edsoo.ru/e56bd875

34

JlaBieHnne raza. 3aBUCUMOCTD
JaBJICHHMS ra3a oT 00bEMa,
TEeMITepaTyphl

https://m.edsoo.ru/41e7cach

35

[Tepenada naBneHus TBEPABIMU
TeJIaMH, JKUIKOCTSAMH U Ta3aMHM.
3akoH ITackansa

https://m.edsoo.ru/cfb73461

36

[[aBJ'IeHI/Ie B X KMJKOCTH H ra3c,
BBI3BAHHOC I[CﬁCTBPICM CHJIBI TSOKCCTHU

https://m.edso0.ru/8e8367h5

37

Pemenue 3agau no teMe ((I[aBJ'IeHI/Ie B
KHUJIKOCTH U rasec. 3axoH Ilackamsay»

https://m.edsoo.ru/3c9f6fad

38

Coobmarormumecs: cocybl

https://m.edso0.ru/384621hb8

39

I'mpopaBnuueckuit mpece

https://m.edsoo.ru/f6417ca4

40

Manomertpel. [lopiiHeBoi
’KUJKOCTHBIN HAacoc

https://m.edso0.ru/1f58766b
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41

Atmocdepa 3emuu. [Tpuanab!
CYyILECTBOBAHUS BO3yILHON
000J109KH 3eMJTH. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBJICHUS OT BHICOTHI
HaJl YPOBHEM MOPS

https://m.edso0.ru/9249b692

42

Bec Bozmyxa. ATmMmocdepHoe
JIaBIICHUE

https://m.edsoo.ru/ccd4dad5

43

W3mepeHne aTMoCc(epHOro 1aBIeHHUS.
OnsiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTb aTMOC(hEpHOTO
JAaBJICHUA OT BBICOTHI HAl YPOBHEM
Mopst

https://m.edsoo.ru/6c48c524

45

Bbapomertp-anepoun. AtmochepHoe
TaBJICHNE Ha PA3IMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

Pemrenue 3agay mo reme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/c12835a8

47

JleiicTBUE JKUAKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumMmenioBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaGopaTtopHnas pabota
«OmnpezeneHre BITATKUBAIOIICH
CWJIBL, JEMCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B KUIKOCTH)»

https://m.edso0.ru/3749d5cc

49

JlaGopaTopHas paboTa 1o Teme
«HMccnenoBanne 3aBUCUMOCTH Beca
TeNa B BOJE OT 00bEMa MOTPYKEHHOM
B JKUJIKOCTb YacTH TeJIa»

https://m.edso0.ru/3c11398¢

50

I[InaBanue Texn

https://m.edsoo.ru/celf25ac
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51

JlaboparopHas paboTa
"KonctpyupoBanue apeomerpa win
KOHCTPYUPOBaHUE JTOIKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3nyxomnaBanuey, «JlaBnenue
TBEPJIBIX TEJ, )KUJKOCTEH U Ta30B»

https://m.edso0.ru/3373694e

53

Mexanuveckasi pabora

https://m.edsoo.ru/8a8cac47

54

MomntHocThs. EAWHAITEI MOIITHOCTH

https://m.edsoo.ru/4395592e

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
norbEMe 1o JIeCTHHUIE"

https://m.edsoo.ru/8e9f821a

56

[Ipoctbie MexaHnu3mbl. Poiyar.
PaBHOBecue cuil Ha peryare

https://m.edsoo.ru/1283aa34

57

KonTtponsHas paboTa o teme
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 razoB» / Becepoccuiickas
poBepouHasi paboTa

https://m.edso0.ru/3c391d99

58

PaGora ¢ TekcTamu 1o Teme
«/laBnenue TBEPABIX TEIN, KUIKOCTEH
u ra3oBy» / Beepoccuiickas
mpoBepouHasi paboTa

https://m.edso0.ru/76988618

59

Prryaru B Texnuke, ObITY B IPUpPOJIE.
JlaGoparopHas paboTa
«HccnenoBanue ycaoBHi paBHOBECHS
pbI4aray

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenue 3amau o reme «Y ciI0BUSI

https://m.edsoo.ru/6dlcdc72
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PAaBHOBCCHA pblyara»

KoaddurmenT noneznoro neidcTBus
61 Mexanu3Mma. Jlaboparopras padora
«M3mepenue KIIJI HakiOHHOU

IIJIOCKOCTH»

0.5

https://m.edsoo.ru/8a91d11d

Pemenne 3amag o teme "Pabora,

62
MomHocTh, KIT/["

https://m.edsoo.ru/ab3c7eaf

Mexanundeckast SHEpTHsl.
63 Kunernueckas v nmoTeHMaIbHASA 1
SHEPIHs

https://m.edsoo.ru/2delcc24

64 3aK0oH COXpaHEHUs MEXaHUYECKOU

SHEpPruun

https://m.edsoo.ru/92e9efac

YPOK-3KCIIEPUMEHT 10 TEME
"JKCEepUMEHTAIBHOE OTIPEICIICHUE
65 W3MEHEHUS KHHETUYECKOU U 1
MOTEHIMATLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM

IJIOCKOCTH"

https://m.edsoo.ru/fbb989ba

66 KonTtponpHas padoTa o treme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

https://m.edsoo.ru/1a4d3478

67 Pabora ¢ TekcTamu 1Mo TeMe 1
"MexaHu4eckoe IBUKeHUe"

https://m.edsoo.ru/355411fe

68 Pabota ¢ Tekcramu o teme "Pabora. 1
MoiHocTh. DHeprus"

https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI' PAMME:
68, 13 HUX YPOKOB, OTBEIEHHBIX HAa KOHTPOJIbHBIE Pa0OThI
(B Tom uncne Beepoccuiickue npoBepounbie paboThl) - 4

12
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

OcCHOBHBIE TIOJIOKECHUS

1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUU 1 https://m.edso0.ru/4b6b1523
Y WX OTIBITHBIC TTOITBEPIKICHUS

2 Macca u pazMep aTOMOB M MOJIEKYJI 1 https://m.eds00.ru/51284758
Mogenn TBEPIOTO, KUIKOTO U

3 A pA A . 1 https://m.edsoo.ru/7236c9f9
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
OObscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMH BEIIECTBA HAa OCHOBE 1 https://m.eds00.ru/94849842
MOJIO)KEHUW MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU

5 Kpucrannmaeckue u amopdabie Tena 1 https://m.edsoo.ru/5d25b3dd
C e .

6 VABAHHD 1 RAILLGIPEOCTS 1 https://m.edsoo.ru/8bb5494b
[ToBepxHOCTHOE HATSHKEHUE

7 TennoBoe pacIIMpeHne U CKATUE 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TeMIIepaTyphl

8 CO CKOPOCTBIO TEIJIOBOTO JIBMXKEHUS 1 https://m.edso0.ru/767b611b
YaCTHII
Buytpennss saeprusi. Crioco0bl

9 . 1 https://m.edsoo.ru/7a161b6d
W3MEHEHHUs BHYTPEHHEH SHepTUn

10 Buas! Tennonepenaun https://m.edsoo.ru/e5c7ce2c

11 Ypok-koHpepennus "[IpakTudeckoe 1 https://m.edso0.ru/47298c48
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HCII0JIB30BaHUE TCIJIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIIX
sHeprocoOepexeHus"

12

KonmuectBo TeIIOTHI. Y IenbHAs
TCIINIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHeHHE TEIUIOBOTO OajiaHca.
TennmooOMeH u TETIIOBOE paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

JlabopaTtopHnast pabota
"UccnenoBanue siBICHUS
TEII000MEHa IPU CMEIINBaHUH
XOJIOJIHOW U TOpsiYeil BOABI"

https://m.edsoo.ru/b1634a45

15

Pacuer xommdecTBa TEILIOTHI,
HEOOXOMMOTO JJIS HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnas pabota
"Onpenenenune yaeabHON
TEIJIOEMKOCTH BerlecTna"

https://m.edsoo.ru/aabf9721

17

DHeprus ToruBa. Y ieabHas
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/2cf8923b

18

IInaBnenue u OTBECPACBAHHUC
KPpUCTAJNIMICCKUX TCJI. Y nennHas
TCILIOTA IIJ1aBJICHUA

https://m.edsoo.ru/5c93abab

19

JlaGopaTtopHas pabota
"OnpeneneHue yaeabHOU TEIIOThI
IIaBJIEHNA Jpaa"

https://m.edsoo.ru/9cb89b68

20

[TapooGpazoBaHue U KOHIEHCAIUS.
Hcnapenue

https://m.edso0.ru/943361ac

21

Kunenne. VY aenpHas TemioTa

https://m.edsoo.ru/e4c6ce3f
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napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Omnpenencane
OTHOCHUTEJILHOH BJIaKHOCTH BO31yXxa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

https://m.edsoo.ru/9f97285d

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

https://m.edsoo.ru/al4fldbc

25

KII/I TermoBoro aBuratens.
TennoBbie IBUTATENH U 3aIUTA
OKpYKarolle cpeibl

https://m.edsoo.ru/c1c67641

26

3aK0oH COXpaHEeHHs U MpeBpaleHUs
SHEPrUM B TEIUIOBBIX MPOIIECCaX

https://m.edso0.ru/89535ae3

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

https://m.edsoo.ru/dfea43fc

28

KonTtponbHas padoTa o teme
"TermnoBble sBIeHU. 3MeHeHne
arperaTHbIX COCTOSIHHMI BellecTa'

https://m.edsoo.ru/64eb961f

29

DnexTpuzainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccienosanue "OnexkTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"

https://m.edsoo.ru/l1de2a6dc
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31

B3anmMoenicTBre 3apsyKeHHBIX TElL.
3akon Kynona

https://m.edso0.ru/9753c836

32

DIEKTPUYECKOE TTOJIE.
HanpsiskeHHOCTB JIEKTPUYECKOro
nosist. [lpuHumn cynepno3unuu
BIEKTPUYECKUX TOJIEN

https://m.edso00.ru/46777f42

33

Hocurenu snexTpudeckux 3apsaoB.
OnemeHTapHbIi 3apsaa. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[IpoBOTHUKH U TUANIEKTPUKU. 3aKOH
COXPAHEHHUS MIEKTPUYECKOTO 3apsAa

https://m.edsoo.ru/f2d4al134

35

Pemenue 3ana4 Ha npuMeHEHUE
CBOWCTB 2JIEKTPUUIECKUX 3aPSTI0B

https://m.edsoo.ru/5e7ea9cc

36

DIIEKTPUYECKHI TOK, YCIIOBUS €0
cyuiecTBoBaHus. MIcTouHUKI
ANEKTPUYECKOTO TOKa

https://m.edsoo.ru/67367ddc

37

JlelicTBUA 3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenoanue "JlelictBue
ANEKTPUYECKOTO TOJIsI Ha
MPOBOJIHUKHU U JTUAIEKTPUKHU"

https://m.edsoo.ru/1b724c3e

39

DJIEKTPUYECKUI TOK B MeTaslIax,
JKUIKOCTSX U ra3ax

https://m.edso0.ru/23935322

40

9J'IeKTpI/I‘ICCKa$I Lenb U €€ COCTaBHbIC
qaCTu

https://m.edsoo.ru/el9acc53

41

Cuna Toka. JIabopatopHas paboTa
"M3MepeHune 1 peryaupoBaHUe CHIIbI
ToKa"

0.5

https://m.edsoo0.ru/d67176h6

42

QHGKTpI/ILIeCKOG HaITpsI’KCHUC.

0.5

https://m.edsoo.ru/6a219ef8
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BonwsTmeTp. JIabopaTtopHas paboTa
"N3mepenue U peryinpoBaHue
HanpspkeHus"

43

ConpoTuBieHne MPOBOJHUKA.
VY ienpHOE CONPOTUBIICHHUE BEIIECTBA

https://m.edso0.ru/98c1f226

44

JlaboparopHas paboTa "3aBHCHMOCTh
AIIEKTPUYECKOTO COTIPOTUBIICHUS

MPOBOJIHUKA OT €T0 JUTUHBI, IJIOIIA TH
MONEPEYHOro CeYeHUs U MaTepuana”

https://m.edsoo.ru/8852b3cf

45

3aBHUCHUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
y4acTKa 1enu

https://m.edsoo.ru/224862ac

46

JlabopaTtopnasi pabota
"HccneqoBanue 3aBUCUMOCTH CHIIEI
TOKa, UIYILEro Yepe3 pe3nucTop, oT
COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

https://m.edsoo.ru/8fbc7cba

47

HOCJ’ICI[OB&TCJ'IBHOG " MapaJljiICJIbHOC
COCAMHCHUA IMTPOBOIHHUKOB

https://m.edsoo.ru/73f4d541

48

JlabopaTtopHnas pabora "IIpoBepka
MIpaBUJIa CIOKEHHS HAMPSKEHUH MTPU
MOCJIEIOBATEILHOM COCIMHEHUU
JBYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopHnas pabora "IIpoBepka
TIpaBUJIa JUIS CUJIBI TOKA MPU
napayiebHOM COSAMHEHUU
pe3uctopos"

https://m.edsoo.ru/6b9fd546

50

Pemienue 3amaq Ha MMPUMCHCHUC

https://m.edso0.ru/24e36972
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3akoHa OMa AJ1s1 pa3IuyHOro
COEJIMHEHUS IIPOBOHUKOB

51

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/821f4c5b

52

Jlaboparopuas padoTa
"Onpenenenne padboOTHI U MOITHOCTH
AIEKTPUIECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66

53

DnexTpuyecKue 1enu U NoTpeOuTenu
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanne

https://m.edsoo.ru/f4fle71a

54

ITocTosTHHBIE MAarHUTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/6e766c29

55

VYpok-uccnenoanue "N3yueHne
OJIEU MMOCTOSIHHBIX MarHuToB"

https://m.edsoo.ru/3ab2bd56

56

MarnutHoe noie. MargauTHoe 1ose
3eMJIM 1 €ro 3HaueHue I )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
3apsiKeHHBIE Tella U UX
B3auMoaeiictBud. [locTosTHHBIN
3JIEKTPUYECKUN TOK"

https://m.edsoo.ru/325ebb45

58

KonTtponsHas pabora no teme
"DyeKTpUUECcKHe 3apsiabl.
3apsKEHHBIE TEJIa U UX
B3auMoaeucTBUs. [loCTOSHHBIN
ANIeKTpUUYECKHi TOK" /
Bceepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/18b3ac5f
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59

Pabota ¢ Tekcramu 1o Teme
"ITocTOSTHHBIH MEKTpUUYECKH TOK" /
Bcepoccuiickas mpoBepoyHas padoTa

https://m.edsoo.ru/713efeab

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH1 C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlaboparopHas pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
SHGKTPOHBHFaTeHeﬁB TEXHUYCCKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI AeKTpoABUTaTES "

https://m.edsoo.ru/9c99a4b7

63

OnbiTel @apajes. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

https://m.edsoo.ru/2981eldb

64

DnekrporeHeparop. CrocoOsr
MOJIy4€HUS DIIEKTPUIECKOM SHEPTUU.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPruun

https://m.edsoo.ru/d926dc7f

65

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUYECKUE U
MAariuTHbIE IBIEHUS"

https://m.edsoo.ru/e35e6336

66

KonTtposnpHas paboTa o teme

https://m.edsoo.ru/fc544d96
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"DJeKTpUUECKrEe U MarHUTHbBIE
siBJIeHHS "

67

Pabora ¢ TekcTamu 1o TeMe
"TernoBble sBiIcHUSA"

https://m.edsoo.ru/7d3485¢el

68

Pabora ¢ TekcTamu 1o TeMe
"MaruuTtHsle sBiaeHusd"

1

https://m.edsoo.ru/46a7afab

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOTPAMME:
68, U3 HUX YPOKOB, OTBEJICHHBIX HAa KOHTPOJIbHBIE PaOOTHI

(B TOM uncne Beepoccuiickue npoBepodHbie padoTh) - 4

145



https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

Mexanndueckoe OBIDKEHUE.

1 a 1 https://m.edsoo0.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTEIHLHOCTD

2 1 https://m.edso0.ru/5¢869dc5
MEXAHUYECKOT'0 ABWKEHUSI
PasHoMepHoOEe IpsIMOJIMHENHOE

3 P P 1 https://m.edsoo.ru/bc342e86
NIBIDKEHUE
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpssMoamHEHOE paBHOYCKOPEHHOE

5 P P yexop 1 https://m.edsoo.ru/cbhb4116b
JIBH)KEHUE. Y CKOpEHUE
CKOpOCTh NPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

CKOPEHUS Tea IIPU

7 yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JBMXKEHUHU TIO
HaAKJOHHOH miIocKocTH"
CBobOoauoe magenne tei. OnbITh

8 . a 1 https://m.edso00.ru/163cf472
T'annnes
PaBHOMEpHOE ABHIKEHHE IO

9 p & 1 https://m.edsoo.ru/7a978b7a

OKPYXHOCTH. HepI/IOI[ " 4acToTa



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
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oOpamienus. JIuneiHas u yriaosas

CKOPOCTH

10 LlenTpOCTpEMUTENBHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
I1 i H .B

11 CPBBIH 3AKOH HILIOTOHA. BEKTOP https://m.edso00.ru/8776289d
CHUJIBI
Bropoit 3akon HeroTona.

12 . https://m.eds00.ru/6b639d94
PaBHOelicTBYIOIIAs CHIla
T i H .

13 PETHIT 3aKOH HpIOTOHA https://m.eds00.ru/6155617¢
Cynepno3unus cui
P

14 CUHICHIE 3a/1a1 Ha MPUMCHCHIE https://m.edsoo.ru/52e8393d
3aK0HOB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CUICHHE SAIAT MO TeMe «uia https://m.edsoo.ru/3bf34e6¢
YIPYTOCTHY

17 Jlaboparopras pabota «Onpezencrine https://m.edsoo.ru/aaée6bc3
YKECTKOCTHU TIPYKHUHBI

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P C

19 CHICHHE SAIAT MO TeMe «Hua https://m.edso0.ru/97c¢5c938
TPEHUS»

20 Jlabopatopnas pabora "Onpenenenne https://m.edsoo.ru/78ff698c
ko3 duimenTa TpeHUS CKOIbLKCHUS"
Pemenne 3agau no teMe "3aKOHEBI

21 Herorona. Cuna ynpyrocru. Cuia https://m.edsoo.ru/885c63el
TpeHus"
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
aJICHUS

23 Ypok-koHpepenmus "JIBuKeHne Tl https://m.edsoo.ru/6a48e5c3
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https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3

BOKPYT I'PaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"

24

Pemtenue 3amau no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/8b4d9f83

25

[IepBas kocmMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecue MaTepuaNbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENa C
3aKpEIUIEHHON OChIO BPAILICHHUSL.
MowmeHT cunsl. LleHTp TsKEeCTH

https://m.edsoo.ru/a351cela

27

PaBHOBecHe MaTepuanbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTn

https://m.edsoo.ru/6872abf4

28

Pemrenue 3agay mo reme "MoMeHT
cunbl. Llentp Tsoxectn"

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "MexaHnuecKoe IBUKEHHUE.
Bsaumoneiictue Tea"

https://m.edsoo.ru/2bafb487

30

KonTtponbHas padoTa o teme
"MexaHn4eCcKO€e IBUKECHUE.
BsaumoneiictBue ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tena. Ummynsc cuisl. 3akoH
COXpaHEHUs UMILYJIbCa. YIIPYroe U
HEYIPYroe B3aUMOJICHCTBUE

https://m.edsoo.ru/251e6f13



https://m.edsoo.ru/8b4d9f83
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Pemrenue 3ama4q mo reme "3akoH

32 " https://m.edsoo.ru/c3cceebl
COXpaHCHI/ISI I/IMHy.]Ibca
VYpok-koH(DpEpE "Pea oe

33 POK-KOH(pepeHLI KBt " https://m.edsoo.ru/8b5e27f1
IBUXXCHHUC B Hpnpone U TCXHUKC

34 Mexanunueckasi paboTa U MOITHOCTb https://m.edso0.ru/848ba637
Pab

35 abOTa CHIBT TAAECTH, CHIIL https://m.edsoo.ru/d7a7c555
yr[perCTI/I " CUJIbI TpeHI/ISI
JlabopaTtopHas pabora «OnpeneneHue

aboTEI C e

36 DADOTRL CHIBI TPEHIA TPH https://m.eds00.ru/667c837¢e
paBHOMepHOM ABUXCHHUU TEJIa 110
TOPU30HTATEHOM MOBEPXHOCTH)
CBs3b DHE a0OTEL.

37 BA3H SHEPTUH H pabOTEI https://m.eds00.ru/84817179
[TorenumansHas 3HEPTUS
Kunernueckas sue . Teopema o

38 HHCETITCCK i[ Heprit peM https://m.edsoo.ru/24d61ab5
KHHETHYECKOUN YHEPTUHU
3aKkoH coxpaHe SHE

39 KOH COXPAHCHHA SHEPTUH B https://m.edso0.ru/24661f29
MeEXaHHKe
JIa0 3] N3yuyenue

40 abopatopHas pabota «IsyieHH https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUS YHEPTUM»
Koneobare e €HHE U €

41 OJICDATEILHOC JIBIDREHHC 1 €ro https://m.edsoo.ru/7b9859af
XapaKTEPUCTHKU
3 o .

42 ATYXQIOTIIE KOOI https://m.edsoo.ru/ad17f942
Broinyxaennsie konebanus. Pesonanc
M - -

43 ATCMATITICCIIH H NPy AHHHABIH https://m.edsoo.ru/4a6aa385
MAasgTHUKHU
Ypok-ucciaenoBanue «3aBUCUMOCTb

44 neproja KoJeOaHuii OT KECTKOCTH https://m.edsoo.ru/b1c7271b

MIPYKUHBI U MacChl Tpy3a»
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https://m.edsoo.ru/84817179
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45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

https://m.edsoo0.ru/8544337¢

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEPUOJIa KOJIeOaHMt
MPYKUHHOTO MasTHHKA

https://m.edsoo.ru/bald1d48

47

JlaboparopHas pabota «IIpoBepka
HE3aBUCUMOCTH TEepH0/1a KoJIeOaHMi
Tpy3a, IOJIBEIIEHHOTO K HUTH, OT
MAacchl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJIHBI

https://m.edsoo.ru/8ed367e7

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyecke BOJHEI"

https://m.edsoo.ru/ebd8d7h6

50

3ByK. PacnipocTtpaneHnue u oTpakeHue
3ByKa

https://m.edsoo.ru/8a594969

o1

Ypoxk-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

https://m.edsoo.ru/2b95f238

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

https://m.edso0.ru/699e3612

53

Ypok-koHpepenmus "YnbpTpazByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroToBka K KOHTPOJBHOI paboTe
10 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Kojie0aHus U BOJIHEI"

https://m.edsoo.ru/b347159

55

KonTtposneHas paboTa o teme

https://m.edsoo.ru/e9924b5e
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"3akoHbI coXpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJHBI"

56

DNEeKTPOMarHuTHOE TOJIE.
3JICKTpOMaFHI/ITHI)IC BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

58

VYpoxk-koudepennus "llkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHme 37IEKTPOMArHUTHBIX
BOJIH JJIST COTOBO# cBs31"

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenoBanue "N3yueHne
CBOMCTB QJICKTPOMArHuTHEIX BOJIH C
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3aga4 Ha onpeneneHue
YaCTOTHI ¥ JUIMHBI JIEKTPOMAarHUTHOMN
BOJIHEI

https://m.edsoo.ru/ebe362a6

61

DneKTpoMarHuTHasl MPUpPOJa CBETA.
CkopocTth cBeTa. BoHOBBIE CBOMCTBA
cBeTa

https://m.edsoo.ru/ech99257

62

Hctounuku ceta. [Ipsamonnneitnoe
pacnpocTpaHeHue cBeTa. 3aTMEHUS
Connua u Jlynsl

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaKEHUs CBETA. 3epKaia.
Pemenue 3a1ay Ha IpUMEHEHHE
3aKOHA OTPaKCHHSI CBETA

https://m.edsoo.ru/45e9f872

64

HpeHOMJIeHI/Ie cBeTa. 3aKOH
MpEIOMIICHUSA CBETAa

https://m.edsoo.ru/3c5ffof5

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBera. Mcrnonp30BaHHE OJIHOTO

https://m.edsoo.ru/4e43afa2
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BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJAX

66

Jlaboparopuas padoTa
"UccnenoBanue 3aBUCUMOCTH yIiia
MIPEIIOMJICHUSI CBETOBOTO JIy4a OT yTJia
MaJIeHUs Ha TpaHuIle "BO3IyX-

crexiao""

https://m.edsoo.ru/835faed9

67

VYpoxk-koupepennus "HcnonpzoBanue
IIOJIHOT'O BHYTPCHHET'O OTPAKCHUA:
CBC€TOBObI, OITTUKOBOJIOKOHHAA
CBSI3b"

https://m.edsoo.ru/2ce88641

68

JInnzelr. OnTHyeckas CHiia JIMH3BI

https://m.edsoo.ru/c6451cf4

69

[TocTpoenue n3o0paxeHuil B INH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHnas paborta "Onpenenenue
(OKYCHOTO PACCTOSIHUS M OTITUYECKOM
CHUJIBI COOMPAIOIIEH JTUH3HI"

https://m.edsoo.ru/911a47cb

71

Ypoxk-koupepenius "OnTuyueckue
JINH30BBIC TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'ma3 kak ontuyeckas cucreMa.
3peHue

https://m.edsoo.ru/d7aa88af

73

Ypok-koupepenus "ledexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/4dc7b213

74

Paznoxenue Genoro ceeTa B CEKTP.
Omngpitel HetoToHa. Ciioxkenue
CHEKTpalbHBIX LIBETOB. [(ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGopatopHas padota "OnbITh IO
Pa3loKEeHUIo OEJI0ro CBeTa B CHEKTP U

https://m.edso0.ru/b4867994
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BOCIIPUSTHIO [[BETA MIPEJAMETOB IPU UX
HaOJI0IEHUH Yepe3 IBETOBHIE
¢bmtbTpe"

VYpok-npaktukym "BosHoBbIE

76 CBOMCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTephepeHys u audpaxus”
O P

77 meiTh! Pesephopaa u nuaneTapas https://m.edsoo.ru/c36effb5
MOJIEJ]Ib aTOMa
I1 Bopa. M

78 OCTYJIATHE bopa. VIOAeh aToMa https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u MoTJIONeHHE CBETa

79 atoMoM. KBanTrl. JIuHelyatrie https://m.edsoo.ru/9fh5689b
CIIEKTPBHI
Ypok- "Hab.

80 POICHIpAICTIIOM a"moneHHe https://m.edso0.ru/83b9a577
CIIEKTPOB UCITYCKAHUS

81 PagmoakTBHOCTE U €€ BUIIBI https://m.eds00.ru/8e724769

82 CTpOCHHE aTOMHOTO A1pa. https://m.edsoo.ru/2d85bef3
Hyxknonnas monens
P .

83 MOAKTHBHBIC PEBPAIIICHIA https://m.edsoo.ru/8b56a71d
3oTonbl
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE pEeBpaIICHUS

85 [Tepuon nomypacnana https://m.edso0.ru/523a9317
Ypok-koHpepeHnnus "PagnoakTuBHbIE

86 W3JIy4eHHS B IPUPOJE, MEIUIMHE, https://m.edsoo.ru/4ea4f6e4
TeXHuke"
s .3

87 /ICPHRIC PEAKIITH. SAKOHDT https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHUA 3apAJ0BOTO U MAaCCOBOTO
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https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/8e724769
https://m.edsoo.ru/2d85bef3
https://m.edsoo.ru/8b56a71d
https://m.edsoo.ru/f241bbdc
https://m.edsoo.ru/523a9317
https://m.edsoo.ru/4ea4f6e4
https://m.edsoo.ru/c4cbe7ee

YHUCCJI

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

https://m.edsoo.ru/734f11cl

89

Pemenue 3agau no reme "Anepueie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakimu cuHTEe3a M ICTICHUS SIIIED.
Ucrounuku sueprun CoJiHIA U 3BE3NT

https://m.edsoo.ru/2d7262c2

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaaOaKTUBHBIX U31y4€HUHN Ha
JKVBBIE€ OpPTraHU3MbI"

https://m.edsoo.ru/bd4b6e5e

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPOMArHUTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBbIE siBEHUA"

https://m.edsoo.ru/d9f1261a

93

KonTtponsHas padoTa o tTeme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanToBbIe siBIeHUS"

https://m.edsoo.ru/7231a58d

94

[ToBTOpEHUE, 060OIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"Bzaumonaeiictsue tea"

https://m.edsoo.ru/8b45d684

95

[ToBTOpeHue, o6obmenue. Pemenue
pacyeTHBIX U KAYECTBEHHBIX 3aJ1a4 110
teme "TernnoBele npouecchr”

https://m.edsoo.ru/d3248943

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUTaTenen"

https://m.edsoo.ru/28f67bc4



https://m.edsoo.ru/734f11c1
https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/d9f1261a
https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/d3248943
https://m.edsoo.ru/28f67bc4

97

[ToBTOpenue, o6o0menue. Pemenne
PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoyctaHOBOK"

https://m.edso00.ru/399f4911

98

[ToBTOpenue, oboOIICHNE.
JIabopatopHbIe pabOTHI IO KypCy
"CBeToBbIe siBNIECHUSA"

https://m.edsoo.ru/1cd92c22

99

[ToBTOpenue, 0606menue. Pabora c
TEKCTaMU 10 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHHKe"

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, o606menue. Pabora ¢
tekcraMmu 110 TeMe "Konebauusa u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, o606menue. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE
saBJjeHus"

https://m.edsoo.ru/5986dca7

102

[ToBTOpenue, o6o6menue. Paborta ¢
TekctaMu 1o TeMe "KBanToBas u
sepHas puzuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME:
102, U3 HUX YPOKOB, OTBEJCHHBIX HA KOHTPOJIbHbIE

padoTsl - 3

27



https://m.edsoo.ru/399f4911
https://m.edsoo.ru/1cd92c22
https://m.edsoo.ru/f7e3f69d
https://m.edsoo.ru/497cc1c6
https://m.edsoo.ru/5986dca7
https://m.edsoo.ru/6d32ee4f

MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

7 KIIACC
Kon N o
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
NMpoBePsSIEMOro
00111ero 00pa3oBaHus
pe3yJabTara
11 HCMOJIb30BATh U3YUEHHBIE TOHATHS
12 pa3nuyaTh SBJICHHUS 1O ONMCAHWIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB, JIEMOHCTPHPYIONIUX JTaHHOE
(buzmveckoe sSBICHUE
pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DM3MUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B TOM 4HCIE (PU3NUECKHE
1.3 SBJICHUSI B TIPUPOJIE, TP STOM IMEPEBOIUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO, BBIJICISTh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKu) GU3NYECKHUX SIBJIICHUM
OTHCHIBATh M3y4YCHHBIE CBOICTBA Teld U (DU3MUECKUE SIBJICHHS, UCHOJB3Ys (PU3NYECKUE BEIUYUHBI, NMPU OMUCAHUU
14 MPaBUWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJB3YEMbIX BEIUYMH, UX O0O3HAUEHHS U €IUHMIBI (PU3UYECKHUX
BEITUYMH, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYHH
15 XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKUE SBJICHUSI U MPOIIECCHI, HCIOb3Yyd U3yYCHHBIE 3aKOHBI, IIPU STOM J1aBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3alMCHIBATh [0 MaTEMaTHUYECKOE BhIPAKECHHE
O0OBSACHATH (PU3MYECKUEe SIBICHHUSA, MPOLIECCHI M CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTYaIlMil MPaKTHKO-
1.6 OPUEHTHUPOBAHHOTO XapakTepa: BBISABIATh MNPUIHMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTh OOBsScHeHWe U3 1 — 2

JJOTHYCCKHUX IIaroB ¢ OHOpOfI HAa 1 — 2 N3YYCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-IGCKI/IX 3aKOHa HJIH




3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIe 3a1a4u B 1 — 2 NeCTBUS, UCTIONB3YS 3aKOHBI B (POPMYJIBI, CBA3BIBAIOIINE (PH3HUECKUE BETUMIUHBI:
Ha OCHOBE aHaJM3a YCIOBUS 33Jauyl 3alUCHIBATh KPATKOE YCIOBHE, OJACTABIATh (PU3UIECKUE BEIUIUHBI B (DOPMYIIBI
U TPOBOJUTH pacu€rbl, HAXOAUThb CIPABOYHBIE JaHHbIE, HEOOXOIUMBbIE Uil pELIeHWs 3a]ad, OILIEHUBATH

PEATUCTUYHOCTD MOTYYCHHOUN (PU3UUECKON BEITMUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIMTh IPU NOMOIIM (PU3NYECKHX METOJOB, B ONKUCAHUHU UCCIIEI0BaHUS
BBIJICNISATH MPOBEPSEMOE MPEAINoJIOKEeHHE (THUIOTEe3y), pa3indaTb UM WHTEPIPETHPOBATH IMOJIYYEHHBINH pe3yibTar,

HaXoaIuThb OILIINOKHU B X0/JZI€ Oo1bITa, A€JaThb BBIBOJbI ITO €T0 PE3yjbTaTaM

1.9

MPOBOJIUTH OMNBITHl MO HAOMIOAEHUIO (PU3NYECKUX SBICHWN WIH (PU3WYECKUX CBONCTB Tel: (OPMYIHPOBATH
MIpOBepsieMble MPEANOI0KEHHs, cCOOUpPaTh YCTAHOBKY U3 MPEUI0KEHHOTO 000pyIOBaHUs, 3allUChIBATh XOJI OMbITa U

(hopMynTupOBaTh BHIBOIbBI

1.10

BBINIOJIHATE MPAMBIC U3MEPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX U HI/I(i)pOBBIX HpI/I60pOB, 3allUChIBATh ITOKa3aHHUA

MPUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHIA

1.11

MIPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3MUECKONW BEMUYMHBI OT JPYrodl € HCHOJIb30BAaHUEM MPSIMBIX
W3MEpEeHul, y4acTBOBaTh B INIAHUPOBAHUHU YU4€OHOTO MCCIIEAOBAHUS, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEpPEHUS,
clenys MpeaygoKeHHOMY IUIaHy, (PUKCHPOBATh PE3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE

IPCAIIOKCHHBIX Ta6J'II/II_[ u Fpaq)I/IKOB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM HCCICAOBAHUA

1.12

IIpOBOAUTb KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘leCKI/IX BCJIIMYHH, CICAYS Hpe,[[HO)KCHHOﬁ HHCTPYKIUU: TIPU BBINIOJIHCHUU

I/ISMepeHI/Iﬁ CO6I/Ip8.TB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOM BEJIMYHUHBI

1.13

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyJOBAHUEM

1.14

YKa3bIBaATh IMPUHIUIIBL JIeNCTBUSA HpI/I60pOB n TEXHUYCCKUX YCTpOﬁCTB, XapaKTCpru30BaTb MPUHIHUIIBL JIeNCTBUSA
HU3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB C NOMOIIBKO HX OIHCAHUA, HUCIHOJIB3YsA 3HaHUA O CBOMCTBax

(1)I/I3I/ILICCKI/IX SIBIICHUI U HCO6XOI[I/IMBIG (I)I/ISI/I‘-IGCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTU




MPUBOANTH TPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEpax) MPAKTHUECKOTO UCTIOIB30BaHus (pU3MYeCKnX 3HAHUN B

1.15 [IOBCEJIHEBHOM KHU3HU JuId oOecrieyeHus O€30MacHOCTH Mpu oOpallleHuu ¢ npudopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHHUS 3/10pPOBbs U COOIIOIEHUS HOPM AKOJIOTMYECKOTO MTOBEJCHUS B OKpYXalolleil cpeze
OCYILIECTBIISATH OTOOp HMCTOYHUKOB HHpoOpManuu B ceTH VHTEpHET B COOTBETCTBUU C 3aJaHHBIM MOHCKOBBIM
1.16 3alpocoM, Ha OCHOBE MMEIOIIMXCS 3HAHMWA M MyTEM CpPaBHEHMs Pa3iMYHBIX MCTOYHMKOB BBIAEIATH MH(OpMaINIO,
KOTOpas BJSETCS MPOTUBOPEUHUBOM MM MOKET ObITh HETOCTOBEPHOM
WCIOJIb30BaTh MPU BBHIMOJIHEHWH Y4YE€OHBIX 33/JaHUM HAayYHONOMYJSPHYIO JIUTEPATYpy (U3NYECKOTO COIEepiKaHMS,
1.17 CIpaBOYHBIE MaTepHalIbl, pecypchl ceTh VHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpazoBaHus
WH(POpPMAIIUK U3 OJTHON 3HAKOBOU CUCTEMBI B PYTYIO
CO3/1aBaTh COOCTBEHHbIE KpaTKHe MUCBMEHHbIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaLUU
118 (GU3NYECKOro COAEp)KaHUs, B TOM 4HCIE IMYOJUYHO JeNaTh KPAaTKUE COOOIIEHUS O pe3yiabTaTax IMPOEKTOB WM
' y4eOHBIX HCCIEIOBAHHUM, MPU STOM TPAMOTHO HCIIOJB30BaTh M3YUYCHHBIM TMOHATHUWHBIN ammapar Kypca (U3UKH,
CONPOBOXKIATh BBICTYIUICHHE MTPE3CHTALIUECH
IIPU BBIIOJHEHUU Y4EOHBIX MPOEKTOB M MCCIEIOBAHUI pacHpenensaTb 00S3aHHOCTH B IPYIIE B COOTBETCTBUM C
1.19 [IOCTaBJICHHBIMHU 3aJ]a4yaMH, CJIEIUTh 3a BBIIIOJIHEHUEM IIaHa JeHCTBUM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIal B
JESITEIIbHOCTD IPYIIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJACHCTBUE, YUIUTHIBAasE MHEHUE OKPYKAIOLIUX
8 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHBbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMBbl OCHOBHOI'O 0011ero
TIPOBEPSIEMOTO o0pa3oBaHusi
pe3yJbTara
11 WCIIOJIb30BATh MMOHATHUSA




1.2

pasiindaTtb ABJICHHA II0 OIMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIBITOB, ACMOHCTPHUPYIOIIUX HJAaHHOC

¢bu3nveckoe siBICHHUE

1.3

pacrio3HaBaTh MPOSIBICHUE U3YYCHHBIX (PM3NUYECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YUCIe (PU3UIECKUE SIBICHUS
B IIPUPOJIE, IPH ITOM NEPEBOAUTH MPAKTUUYECKYIO 33/a4y B Y4eOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKK)

(bU3UYEeCKUX SIBICHUIN

14

ONMCHIBAaTh M3YYECHHBIE CBOMCTBA TeNl M (PM3MUYECKUE SIBJICHUS, MCNONb3ysd (U3NYECKUE BEIUYHMHBI, MPU OMHUCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI MCIIOJIb3YEMbIX BEIMYHH, 0003HAUYEHUS U €AUHULbI (PU3NYECKUX BEJIUYUH,
HaxoJUTh (OpMYJbl, CBA3BIBAIOIINE IAHHYI (DU3MYECKYI0 BEIMYMHY C JIPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku

HU3YUCHHBIX 3aBHCHUMOCTEN (1)I/ISI/IIIeCKI/IX BCIINYUH

1.5

XapaKTepH30BaTh CBOWMCTBA Tel, (PM3UUYECKUE SIBJICHUS U MPOLECCHI, UCIOIb3ys U3YUECHHbIE 3aKOHBI, IIPU 3TOM JaBaTh

CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BhIPAXKEHUE

1.6

OOBSACHATH (U3MYECKHEe TPOLECcCChl M CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE CHUTyalMil MpaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1 — 2 JOru4ecKux

mraroB € IOMOIIIBIO 1-2 N3Yy4YCHHBIX CBOMCTBaA (bI/I?»I/I‘ICCKI/IX HBHGHHﬁ, (1)I/ISI/ILIGCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pematb pacyéTHbIe 3aa4u B 2 — 3 IEHCTBUS, UCIIOJIB3Ys 3aKOHBI M (POPMYIIBI, CBSI3bIBatOIINE (DPU3UYECKUE BETUUHHBDI:
Ha OCHOBE aHajM3a YCJIOBHUS 3aJjaud 3alUCBhIBATH KPATKOE YCIOBHE, BBISBIATH HEJIOCTATOK JAHHBIX ISl PEIICHUS
3aauM, BbIOMpaTh 3aKOHBI U (QOpPMYJbl, HEOOXOAWMBbIE yis €€ pelleHus, MPOBOIUTH pacuéThl U CpPaBHUBATH

MOJIYYCHHOC 3HAYCHUC q)H3quCKOﬁ BCINYHHBI C U3BCCTHBIMH JaHHBIMHU

1.8

paciio3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXHO pPCHIMTL IIPH IIOMOIIOHU (l)I/I3I/I‘leCKI/IX MCTONOB, HUCIOJIb3YysA OIIMCAaHUC
HUCCIICAOBAaHU, BBIACIATH IMMPOBEPACMOC TMPCAINOJOKCHUEC, OLOCHUBATH MPABUIBHOCTL TOPAAKa MPOBCACHUA

HNCCICIOBaHMsA, ACJIaTh BBIBO/JIbI

1.9

IPpOBOAUTL OIIBITBI IIO Ha6J'IIOI[eHI/II-O (I)I/I3I/I‘IGCKI/IX SIBICHUNW WJIH (I)I/I3I/I"ICCKI/IX CBOICTB Te€II: (I)OpMYJ'II/IpOBaTL

MPOBEPACMBIC ITPECATIOJIOKCHUA, CO6I/IpaTB YCTAHOBKY U3 IPCAIIOKCHHOI'O 060py,[[0BaHI/I$I, OIMMChIBATh XOJ OIIbITa U




(hopMyITUpOBaTh BHIBOJIBI

BBIIIOJIHATE HOPAMBIC H3MCPCHUA C HCIOJIb30BAHUCM aAHAJIOTOBBIX HpI/I60pOB U JaT4uKoOB (1)I/I3I/III6CKI/IX BCJINYHMH,

110 CpaBHHMBATh PE3YJbTaThl U3MEPEHUH C YUETOM 3aJaHHOHN aOCOFOTHOHN MOTPENTHOCTH
MPOBOJMTH HCCIICOBAHNE 3aBUCUMOCTH OJHON (PU3WYECKOW BEITUYHMHBI OT APYrodl C HCIOJIE30BAHUEM TPSIMBIX
111 W3MEpEHUH: TJIAaHUPOBATh HCCIICIOBAHKUE, COOMpATh YCTAHOBKY W BBITIONHSATH M3MEPEHUS, CIEIys TPEUIOKCHHOMY
' IIaHy, (UKCHPOBATH Pe3yIbTaThl TOJY4EHHOW 3aBUCUMOCTH B BHJE TaONMHMIl W TpadUKOB, JENaTh BBIBOJBI IO
pe3yJibTaTaM UCCIICIOBAHMS
112 MIPOBOJINTh KOCBEHHBIC M3MEpPEHUS (U3NUCCKUX BEIMYMH: TUTAHUPOBATH M3MEPEHUsS, COOMPATh 3KCIIEPUMEHTAIBHYIO
' YCTaHOBKY, CJICys MMPEII0KEHHON HHCTPYKIIUU, M BEIYUCIIATH 3HAYCHUE BEITNIMHBI
1.13 coOroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTHU MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM
114 XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS M3yYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI HA WX OTHCAHUS,
' WCTIOJIb3Ys 3HAHKSI O CBOMCTBAaX (PM3MUECKUX SIBJICHUN M HEOOXOAUMBIC (PU3NIECKHE 3aKOHOMEPHOCTH
pacro3HaBaTh MPOCThIC TEXHHUYECKUE YCTPOUCTBA M U3MEPUTEIIbHBIC MPUOOPHI TI0 CXeMaM M CXEMATUYHBIM PHCYHKaM,
1.15 COCTaBJIATh CXEMBI AIEKTPUUYCCKHX IIeTIel C MOCIICA0BATEIIHBIM | ITapauUIeIbHBIM COCIMHEHUEM 3JICMEHTOB, pa3jinyas
YCJIOBHBIE 0003HAYCHUS SJIEMEHTOB AJICKTPUUYCCKHX IICTICH
MPUBOAMUTH MPUMEPHI (HAXOAUTh WH(MOPMAIMIO O TPUMEpax) MPAKTHUYECKOTO HMCIIOJIb30BaHMs (U3NUCCKUX 3HAHHHA B
1.16 MOBCEIHEBHOM KHU3HU 17151 o0ecrieueHus: 6e30MacHOCTH MPU OOpaIeHUH ¢ IPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMU,
COXPaHECHHUS 3JI0POBbsSI U COOIIOICHUSI HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIICH cpe/ie
OCYIIECTBIISAITh MOMCK WHPOpPMANUU (PU3UYECKOTO COJIep)KaHMs B ceTH VIHTEpHET, Ha OCHOBE MMCIOLIUXCS 3HAHUU U
1.17 MyTéM CpaBHEHMs JOTOJIHUTEIbHBIX MCTOYHHUKOB BBIACIATH MHPOPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM WITH
MOKET OBITh HEJOCTOBEPHOM
1.18 WCIOJIb30BaTh TMPHU BBHIMOJTHEHUHU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JTUTEpaTypy (U3NYECKOTO COACpKaHUS,




CIpaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHer; BianeTs npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs

nH(OPMALIUN U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO

CO3JaBaThb COOCTBEHHBIE ITMCbMEHHBIE H KpaTKHUC YCTHBIC COO6HIGHI/I$I, 06061112171 I/IH(l)OpMaIII/IIO N3 HCECKOJIBKUX

UCTOYHHUKOB (1)I/I3I/I‘-I€CKOFO COACpKaHusd, B TOM HYHCIIC HY6J'II/I‘~IHO MNpEACTAaBIATE PE3YJILTATHL HpOGKTHOI\/'I N

L19 HCCIEA0BATENBCKON JIEATEIIBHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BATh W3Y4YEHHBIM NOHATHUHHBIM ammapar Kypca
(U3HKH, COPOBOXK/IaTh BBICTYIIJIEHUE MPE3eHTaluei
IIPH BBIMIOJIHEHUHN Y4EOHBIX TPOEKTOB U UCCIIEIOBAaHUM (PU3NUECKHUX MPOLIECCOB pAaCHpEaeATh 00513aHHOCTHU B TPYIIIIE B
1.90 COOTBETCTBUU C IOCTaBJICHHBIMU 3a/ladyaMM, CIEIWTh 3a BBHIMOJIHEHHWEM IIlaHa JAEWCTBUM M KOPPEKTHPOBAThH €ro,
' aJIeKBaTHO OIIGHMBAaTh COOCTBEHHBIM BKJIaJ] B JESATENIbHOCTh TPYMINbl, BBICTpaBaTh KOMMYHHUKAaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISASL TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI
9 KUIIACC
Kon N .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOH 00pa30BaTe/IbHOM IPOrpaMMBbl OCHOBHOI'O
NPOBEPHEMOTO 0011ero oopazoBaHus
pe3yJibTara
11 HCII0JIb30BATh N3YYEHHBIE TOHATHUS
T pasnuyath SBJIEHUS 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
' ¢bu3nyeckoe siBIeHUE
pacrio3HaBaTh NMPOSBIECHHE M3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpYyXarolleM MHUpe, B TOM uucie (uU3ndecKue
1.3 SIBIICHUS B IPUPOJIE, IPH ITOM NEPEBOIUTH MPAKTUUECKYIO 3a7auy B y4eOHYI0, BBIJICNISATh CYLIECTBEHHbIE CBOICTBA
(mpu3Hakyn) pU3MUYECKUX SBICHUN
1.4 OIMCHIBATh M3YYCHHbIE CBOMCTBA Teld M (PU3UUECKUE SBJICHUS, UCTONB3Ys (PU3NUECKUE BEIUYHHBI, IIPU OMUCAHUU




MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJB3YEMbIX BEIWYHMH, OOO3HAYCHUS M EIUHUIBI (PU3MUYECKHX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BEMYMHY C APYTUMH BEIMYUHAMH, CTPOUTH

rpaduKy H3y4CHHBIX 3aBUCUMOCTEH (PU3HUSCKUX BEITMINH

1.5

XapaKTCpU30BaThb CBOMCTBaA TCII, (1)I/ISI/I‘~I€CKI/I€ ABJICHUA W MPOUECCChI, UCIOJIB3YSA M3YYCHHBLIC 3aKOHBI, IIPHU 3TOM

JaBaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA U 3aITUCHIBATh €r0 MaTEMAaTUYECKOE BIPAXKEHUE

1.6

OOBSACHATh (pU3MUECKHUE TMPOIECCHl U CBOMCTBA TeJl, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyallUd MPaKTHUKO-
OpUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHWE W3 2 — 3
JIOTUYECKUX IIIaroB C MOMOMIbIO 2 — 3 W3YYEHHBIX CBOWCTBA (DM3WYECKHUX SIBICHHUH, (QU3NYECKUX 3aKOHA HIIH

3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3aJa4yl (OMUpAOIIMEcs Ha cHUCTeMYy M3 2 — 3 ypaBHEHHMI), MCHOJIb3YS 3aKOHBI U (OPMYJIbI,
CBs3bIBaIOIIME (DM3MUECKHUE BEIMYHMHBI: HAa OCHOBE aHaM3a YCIOBUS 3a/ayl 3alUChIBaTh KPaTKOE YCJIOBHE,
BBISIBJISITh HEAOCTAIONIME UM M30BITOUHBIE TaHHBIE, BEIOWpATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JUISI pElIeHMUS,

MIPOBOJUTH PACUEThI U OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHOTO 3HaYeHHs PU3NUECKON BETMYHHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO pPCHIWTH IIPU ITOMOIIU (l)I/I3I/I‘ICCKI/IX MCTOZ0B, HCIIOJIB3ys OIIMCAHUC
HUCCIICAOBAaHMs, BBIACIATE IIPOBEPIACMOC MPCAIOJIOKCEHNUE, OLCHHUBATH IIPAaBUWIBHOCTH IIOpAAKa IIPOBECACHUA

HCCIIEA0BaHM, A€JIaTh BBIBO/JAbI, HHTCPIIPETUPOBATH PE3YIbTAThI Ha6J'IIo,I[eHPII>i H OIIBITOB

1.9

IIPpOBOAUTL OIIBITBI IO Ha6J'II-O,I[eHI/II-O Q)HSH‘IGCKI/IX SIBJICHUN WIIH (1)H3I/I‘16CKI/IX CBOMCTB TEJI. CaMOCTOSTEILHO
CO6I/IpaTI> YCTaHOBKY U3 HU30BITOYHOIO Ha60pa O60py,[[OBaHI/IH, ONMUCBIBATh XOZ OIlblITa W €ro pe3ylbTaThl,

(hopMynUpOBaTh BHIBOIBI

1.10

MIPOBOJUTH MPU HEOOXOJUMOCTHU CEPUIO MPSMBIX U3MEPEHUI, ONIPEIeNiss CpeHee 3HaUeHNEe U3MepsieMON BETUYHHBI
(dpoxycHoe paccTosiHuE coOuparolieil JUH3BI), 00OCHOBBIBATH BBHIOOP crmocoba H3MeEpeHus (M3MEPUTETHHOTO

npubopa)

1.11

IpOBOAUTHL HCCJICAOBAHUC 3aBHCHUMOCTEM (1)I/I3I/I‘-IGCKI/IX BCJIMYUH C MUCIIOJIB30BAHUCM IMIPAMBIX HSMCPGHHﬁZ




IUTAHUPOBATh HCCIEJOBAHUE, CAaMOCTOSTEIFHO COOHMpaTh YCTAHOBKY, (HKCHPOBATh pPE3yIbTAThl IOJTYYEHHOM

3aBUCHUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJINYHNH B BUC Ta6JII/IIII/I Fpa(bHKOB, ACJIaTh BBIBOJABI 110 PE3yIbTaTaM HCCICI0BaHNA

1.12

IIpOBOAUTH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYHH: IJIaHUPOBATDh HU3MCPCHUA, CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIIIOJHATL HU3MCPCHUA, CIICAYA npezmomeHHoﬁ HHCTPYKIOWH, BBIYHUCIIATH

3HAYCHHUEC BCIIMYUHBI U aHAJIM3UPOBATH MMOJTYYCHHBIC PE3YJIBTATHI C y‘IéTOM SaI[aHHOI\/i MOrpCIIHOCTHU I/ISMCpCHI/II\/JI

1.13

coOroAaTh MpaBuila TEXHUKHU 0€30M1aCHOCTH IpHU paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKK U3YYEHHBIX (PU3MUECKUX MOJIeJel: MaTepralibHas TOUKa, abCOIIOTHO TBEPIOE TENO,

TOYCYHBIM UCTOYHHK CBCTa, JIY4, TOHKasd JIMH3a, INIaHCTapHasA MOJCJIb aTOMa, HYKJIIOHHAA MOJICJIb aTOMHOTIO gApa

1.15

XapaKTepU30BaTh MPHUHLIMIBI JEMCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOM Ha HX

OTIMCAaHUs, UCTIOJIB3YsI 3HAHUS O CBOMCTBaX (U3NYECKUX SBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMBl U CXEMAaTUYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPHUTEIbHBIX IPHUOOPOB 1
TEXHOJIOTMYECKUX MPOLECCOB MPHU PEHIeHUH Y4eOHO-NPAKTUYECKUX 3a]ay, ONTUYECKUE CXEMBI Ui MOCTPOCHUS

M300pakeHuil B IJIOCKOM 3epKalie U coOuparomieit JmH3e

1.17

MIPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(POPMALIHIO O TPUMEPax) MPAKTUUECKOTO UCIIOIb30BaHMs (PU3NUECKUX 3HAHUU B
MOBCEJIHEBHOM JKM3HM M obOecriedyeHusi O€30MacHOCTH Mpu OOpamieHuu ¢ NpubopaMu M TEXHUYECKHUMHU

YCTpOfICTBaMI/I, COXpaHCHU 300POBbs U CO6J'IIOI[CHI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEACHNS B Opr>1<anmeI71 cpeac

1.18

OCYIICCTBJIATH IMOUCK I/IHq)OpMaI_II/II/I (1)I/ISI/I‘ICCK01"O COACPIKaHUA B CCTH I/IHTepHeT, CaMOCTOATCIIbHO (I)OpMy.]'II/Ip}IH
TTOUCKOBBIHM 3aMpocC, HaXO0AUTb IIYTH ONPCACIICHUA OOCTOBCPHOCTU HOHy‘IGHHOﬁ I/IH(l)OpMaI_II/II/I Ha OCHOBC

HMEIONIUXCS 3HAHUM 1 JOINIOJIHUTCIBHBIX HCTOYHUKOB

1.19

UCIOJb30BaTh MPU BHINOJIHEHUH y4eOHBIX 3aJaHUN HAYYHO-TOMYJSPHYIO JUTEPATypy (pu3nueckoro copepkaHus,
CIpaBOYHBIE MaTepHallbl, pecypcel ceTu MHTepHeT; BiIafeTb NpUEMaMH KOHCIIEKTHMPOBAHMS  TEKCTa,

npeoOpa3oBaHus HH(POPMALIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO




CO3JaBaThb COOCTBEHHBIE MMCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBC I/IH(l)OpMaIII/II/I 13 HCCKOJBbKHUX HCTOYHHKOB

(GU3NYECKOTO  CO/AEp)KaHUS, MYONUYHO TMPEJICTABIATh PE3YIbTaThl MPOCKTHOM WM  HCCIEI0BATEIbCKON

120 JEeSATETBHOCTH, TIPH 3TOM I'PaMOTHO HMCIIOJIb30BaTh N3yYCHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena Gu3uKu
U COTIPOBOXIATh BBICTYIUICHHE MTpEe3eHTAMEeN ¢ yUETOM 0COOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB
IIPY BBINIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIENOBAaHUM (PU3MUECKUX IPOIIECCOB pPACIpPEAENsaTh O0S3aHHOCTH B
191 rpynne B COOTBETCTBHM C IIOCTaBJICHHBIMM 33Ja4aMHM, CIEOUTh 3a BBIIOJHEHWEM IUIaHA JCUCTBUHA U

KOPPEKTHPOBATh €r0, aJCKBATHO OLCHHWBATH CcOOCTBEHHBIN BKJIad B ACATCIBHOCTbL TIPYIIIbI, BBICTPAWBATDH

KOMMYHHKATHBHOC B3aI/IMO}IeI>'ICTBHe, MIPOABJIAA TOTOBHOCTH paspeilaThb KOH(l)J'II/IKTI)I




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kona
Kopx siemenrta IIpoBepsiemble 3J1eMEHThI COIEPKAHUSA
pasaena
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXKAIOIIIEI'O MUPA
11 ®dusnka — Hayka o mpupoze. fBieHus npupoapl. DU3MYECKHE SIBICHHS: MEXaHUYECKHE, TEIUIOBHIE,
' JNEKTPUYECKUE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC
19 Ousndeckue BenuduHBL. M3mepenue ¢usndecknx BenuuuH. Dusmdeckue mpubopsl. [lorpemHocTsh
' U3MepeHuil. MexayHapoiHasi CUCTeMa €IMHUIL
13 EcTecTBeHHOHAyUHBIN METOJl MO3HAHWS: HAOIIOJCHHE, MOCTAHOBKA HAYYHOTO BOIIPOCA, BBHIJABMKCHHUE
1 ' TUTIOTE3, SIKCIIEPUMEHT 110 MPOBEPKE TUIOTE3, 00BICHEHNE HAOIIOAaeMOTO SBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH
[IpakTrueckue paboOTHI:
H3mMepenne pacCTosTHUM.
1.5 N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TeJa.
Onpenenenue pa3sMepoB MaJIbIX TE.
N3mepenue Temneparypsl pU MOMOILIM KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATyphI
IIEPBOHAYAJIBHBIE CBEJIEHIM S O CTPOEHMU BELIECTBA
5 21 CrpoeHnue BelecTBa: aToMbl M MOJIEKYIIbI, UX pa3Mepbl. OMNbIThL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
. BCIIESCTBA
2.2 JIBxenune dactuil BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUSI 4YacTHI[ C TeMmmeparypoid. bpoyHoBckoe




IBIOKeHue, T Qy3us

2.3 B3aumonelicTBue yacTull BeIIECTBA: MPUTSKEHUE U OTTAIKUBAHHUE

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE ra3oB, KUAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEJl.
24 B3aumocBs3b MeX/1y CBOMCTBAMU BEILECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOECHHEM
25 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTueckue pabOTHI:
26 OreHka 1uaMeTpa aToMa METOJI0OM PSIOB (C UCTob30BaHueM (poTorpadmii).
' OnpIThI 10 HAOTIOACHUIO TETJIOBOTO PACIIMPEHMSI Fa30B.
OmnbIThl IO OOHAPYXKEHUIO JEWCTBUSA CHII MOJIEKYJIIPHOTO IPUTSHKEHUS
JIBDKEHUE U B3AMMOJIEUCTBUE TEJI
3.1 Mexannyeckoe n1BrKeHue. PaBHOMEpHOE U HEPABHOMEPHOE IBHKEHUE
3.2 Ckopocts. CpenHss CKOpOCTb IPY HEPABHOMEPHOM JBIDKCHUM. Pacd€r 1yt u BpeMEeHU JBUKCHUS
33 SIBnenne uHepuuu. 3aKOH UHEpLUU. B3auMoIeNCTBUE TN KaK IPUYMHA U3MEHEHUSI CKOPOCTH JIBHKEHUS
' Tenn. Macca kak Mepa HHEPTHOCTH Tella

3.4 [TnotHOCTH BeniecTBa. CBsA3b IVIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHUIE 00bEMa BelllecTBa
3.5 Cuna xak XxapakTepUCTHKA B3aUMOIECHCTBUS TEIl
3.6 Cuna ynpyroctu u 3akoH ['yka. Mi3mepenue cuiibl ¢ IOMOLIBbIO JUHAMOMETPA
3.7 SIBnenue TAroreHus U cuia Tspkectu. Cuita TSHKECTH Ha ApYyrux Iutanerax. Bec tema. HeBecomocTs
3.8 Cuna tpenus. TpeHue cKobXEHMsI U TPEHUE TIOKOsA. TpeHne B IpUpOIe U TEXHUKE
3.9 CnosxeHune cuil, HalpaBJIEHHBIX 110 OJHOU MpsiMoii. PaBHOAEHCTBYIOIIAS CHTT
3.10 [IpakTuyeckue paboOTHI:




Omnpenenenre CKOPOCTH PaBHOMEPHOIO JBWKEHHS (LIapUKa B KUAKOCTH, MOJIENH 3JIEKTPUYECKOTO
aBTOMOOWIA M Tak pganee). OmpeneneHHe CpelHed CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa I10
HAKJIOHHOM IuiockocTd. OrmpeneneHnue IIOTHOCTH TBEpAOro Ttena. OnbIThl, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTD pacTsKeHus (aedopmannn) Opy>KUHbI OT MPHIOKEHHOHN CHIIbl. OMBITHI, IEMOHCTPUPYIOLIUE

3aBHUCHMOCTDB CUJIbI TPCHHA CKOJIBXKCHUS OT BE€CA TCJIA U XapaKTCpa CONIPHUKACAIOIINXCA HOBCpXHOCTefI

3.11

dusnyeckne SBICHUA B mpupoac: NpuMEPbl IBMXKCHHSA C PA3JIMYHBIMHU CKOPOCTAMU B JKUBOU M HEKUBOH

MIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue ycTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

TABJIEHME TBEP/BIX TEJL, )KUKOCTEI 1 TA30B

4.1 Jasnenune TBEpaoro Tena. CriocoObl yMEHBIIICHUS M YBETUUCHUS JTaBIICHUS

4.2 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a 0T 00bEéMa, TeMItepaTyphl

43 Ilepenaua naBieHuMs TBEPIABIMHU TeJlaMH, KUIKOCTSIMU W Trazamu. 3akoH [lackansa. [lneBMarnueckue
' MalIuHbI

a4 3aBUCHUMOCTD JIaBJICHHUS )KUAKOCTU OT TITyOuHbI. ['uapoctaruueckuit napagokc. CooOmiaromuecs cocy/abl.
' lMunpaBnnueckrue MeXaHU3Mbl

45 Atmocdepa 3emnu u atmochepHoe naBienue. [IpuuuHbl cyiecTBOBaHUS BO3AYIIHON 000JIOUKH 3EMIIH.
' OmnsitT Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO IaBIECHUS OT BBICOTHI HaJl YPOBHEM MOPS

4.6 N3mepenue atmochepnoro gasnenus. [Ipubopsl 11t u3mepenus aTMocQepHOTro TaBICHUS

47 JleiicTBHE KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BelTankuBaromas (apxuMenoBa) cuiia. 3akoH
. Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue

4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YacTH Tela.
OrmpezenieHre BBITAIKUBAIONICH CUJIBI, JEHCTBYIOIIEH Ha TeO, MOTPYXEHHOE B KUIAKOCTh. [IpoBepka
HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHUJIBI, JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTHU, OT Macchl Tena. ONbITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIbI, IEUCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT 00bEMaA
MOTPYKEHHON B KUJKOCTh YACTH Tejla M OT INIOTHOCTH KUJAKOCTH. KOHCTpyMpOBaHHE apeoMeTpa WA

KOHCTPYHMPOBAHHE JIOAKH U OTIPENECTICHUE €€ TPY30TIOABEMHOCTH

4.10

®duznyeckue sIBJICHUS B IPUPOJIE: BIUSHUE aTMOCPEPHOTO AABJICHUS Ha )KUBOM OPraHU3M, IIJIaBaHUE PbIO

4.11

TexHudeckne ycTpoNCTBA: COOOIIAOIINECS COCYIbl, YCTPOHMCTBO BOJIOTIPOBOJIA, THIPABINIECKUIN TIpecC,

MaHOMETp, OapoMeTp, BHICOTOMEP, TIOPITHEBOI HACOC, aPEOMETP

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanuveckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
5.3 [IpocThie MEXaHU3MBI: phIvar, OJI0K, HAKIIOHHAS TIOCKOCTh. [IpaBHiio paBHOBECHS phIyara
5.4 [IpuMeHeHne nmpaBuiia paBHOBECHS pbluara K 0JIOKy
- «30710T0€ TIpaBUIIO» MexaHUKH. KoadduumeHT none3Horo aeicTBrst MeXaHU3MOB. [IpocThie MEXaHU3MBI
' B OBITY M TEXHUKE
5.6 [ToTeHnmanpHas 3HEPTUU TeNa, MOIHATOTO HaJ 3eMIEH
5.7 Kunerndeckast sHeprus
5.8 [Tonnas MexaHuyeckasi JHEPrusl. 3aKOH U3MEHEHUSI U COXPAHEHUSI MEXaHUYECKOU SHEPTUU
[IpakTdeckue pabOTHI:
5.9 Omnpenenenve pabOTHl CUTBI TPEHUS TMPU PABHOMEPHOM JIBIKEHHH Tela 10 TOPH30HTaIbHOU

noBepxHoctu. MccnenoBanue ycnoBuii paBHOBecust poiuara. M3mepenne KIIJ| HaKIOHHOW TIIOCKOCTH.




N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

du3ndeckue SBJICHUSI B MMpUpOJC: pblvyarv B TCJIC YCIOBCKaA

5.11

TexHudeckre ycTporcTBa: phlyar, IMOABMKHBIN U HEMOABHKHBIM OJTOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC
Koxa
Kopx siemenrta IIpoBepsiemble 3J1eMeHThbI COIEPKAHUSA
pasnena
TEITJIOBBIE SIBJIEHU I
61 OCHOBHBIE TIOJIOKEHHUS MOJICKYJIAPHO-KHHETHYECKOW TEOPUU CTPOCHMs BemiecTBa. Macca W pa3Mephl
' MoJieKyJl. OTBITHI, IOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHOKMHETUICCKON TEOPUHU
6.2 Mogenu TBEPIOTO, )KUAKOTO M ra3000pa3HOr0 COCTOSIHUMN BemecTBa. Kpuctammnueckue u aMopgHbIe Tea
6.3 OObsicHEHHe  CBOWCTB  Ta30B, JKHAKOCTEM W TBEPABIX TEI  HA  OCHOBE  IOJIOKCHHI
' MOJIEKYJIIPHOKHHETHYECKON TEOPUH
° 6.4 CmaunBaHue U KalWJUISPHBIC SBJICHUS
6.5 TennoBoe pacIMpEeHHE U CKATHE
6.6 Temnepatypa. CBsi3b TEMIEPATYpPhl CO CKOPOCTHIO TEIJIOBOTO ABUKEHHUS YaCTHI]
6.7 Buytpennss sueprusi. CriocoObl U3BMEHEHHUsI BHYTPEHHEH SHEepruu: TeIuonepeaada U CoBepIIeHne padoThl
6.8 Buapl Tennonepenaun: TemIONPOBOIHOCTh, KOHBEKIINS, U3TyYEHUE
6.9 KonudecTBo Tennotsl. Y AeabHAS TEIIOEMKOCTh BEIIIECTBA




6.10

TerooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OanaHca

6.11 [InaBnenue 1 oTBepACBaHUE KPUCTATUNIMUECKUX BEUIECTB. Y IeIbHAs TEIUIOTA TIaBICHUS
6.12 [MapooOpazoBanne u kounmeHcanus. Mcmapenwe. Kurenue. VYaenbHas TerioTa mapooOpa3oBaHUs.
' 3aBUCHMOCTB TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO JTaBIICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
615 [Mpunnumer paboter TeruoBbix npurareneit KIIJ[ temmoBoro aBurarens. TemnsoBbie IBUTAaTeId W 3allydTa
. OKpYKarollen cpeibl
6.16 3aK0oH COXpaHEHUs U TIPEBPAIICHHS YPHEPTHHU B TEIUIOBBIX MPOIIeccax
[IpakTuueckue paboOTHI:
OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKECHHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIA WUJIU caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE MITPHILIA.
6.17 OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHUS BO3AyXa OT ero oO0béMa M HarpeBaHUs WU

OXJTTaXICHUA.

HpOBepKa THIIOTE3bI JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTHU B TepMOMeTqueCKOﬁ TPY6KC
OT TCMIICPATYPHI.

Ha6J'IIO,Z[eHI/Ie HU3MCHCHUA BHYTpeHHCﬁ OHEPTIUH TCJia B PE3YyJIbTATC TCIUIOIICPEAAUIN U pa60TBI BHCIIHUX
CHII.

HccnenoBanue sIBICHUS TeII00OMeHa Ipu CMCHIMBAHUU XOJOJHOM U FOpr‘-ICfI BOJbI.




OnpeneneHne KOJMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM [TUITUHAPOM.

Omnpenenenre yaenbHONW TEINIOEMKOCTH BEILLIECTBA.

HccnenoBanue npoiiecca ncnapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/IyXa.

Omnpenenenue yaeapHON TEIUIOTHI MIIABJICHUS JIbJA.

dusnyeckue sABICHUST B npupoac: MOBEPXHOCTHOC HATSIKCHUC W KAIIWIAPHBIC SBJIICHHUA B IIPUPOAC,
6.18 KpUCTAJUTBI B TIpHpoe, nanydenue CoiHIla, 3aMep3aHne BOJOEMOB, MOPCKHE OpH3bl; 00pa30BaHKE POCHI,

TyMaHa, UHesl, CHera.

TexHHUeCKHE yCTPONUCTBA: KAMMIUISAPBI, IPUMEPBI HCIIOJIb30BAHMS KPUCTAILIOB, JKUAKOCTHBIN TEPMOMETD,
6.19 JATYNK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOTUICHHSI JJOMOB, TUTPOMETPHI, ICHXPOMETP, TTapoBasi TypOuHa,

JIBUTATENb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHNMSA

7.1 Onexrpu3anys Ten. J{Ba poaa IEKTPUYECKHUX 3apsiI0B

- Bzaumopeiicteue 3apsbkeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTb CHIIBI B3aUMOJICUCTBUS 3aPSDKEHHBIX TEIT OT
. BEJTMYMHBI 3aPSJIOB M PACCTOSHHS MEXTy TEJIaMH )

23 Dnektpuueckoe nosie. Hanpsok€HHOCTh AnekTpuyeckoro noist. [IpuHIun cyneprno3uiuu 3IeKTPUIeCKUX
. noJiel (Ha KaueCTBEHHOM YPOBHE)

- Hocutenun »snexkTpuyeckux 3apsaaoB. OIEMEHTApHBIA diekTpudyeckuil 3apsn. CrTpoeHue aToma.

HpOBO,Z[HI/IKI/I " JUSJICKTPUKHA

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia




7.6

DIEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHHKHM MOCTOSIHHOTO TOKa

JlefcTBHS AJIEKTPUUECKOTO TOKA (TEIJI0BOE, XUMUUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B KHUAKOCTAX

7.7
U razax
7.8 Onexrpuueckas nenb. Cuia Toka. JNeKTPUYECKOe HaIPSKEHHE
7.9 ConpoTuBieHHe IPOBOJHUKA. Y IEIbHOE COITPOTUBIIEHHE BEIIECTBA
7.10 3akon OMma 1t y9acTka 1enu
7.11 [TocnenoBarenbHOE M ApAIIETHHOE COSAMHEHNE MIPOBOTHUKOB
7.12 PaboTa u MOIIHOCTH ANIeKTpUUEcKOro Toka. 3akoH [[xoymst — Jlenna
7.13 DIIEKTPUYECKUE LIETIH B MOTPEOUTEINN AIEKTPUIECKOM SHEpruu B ObITy. KOopoTKO€ 3amMbIkaHue
7.14 ITocTostuHble MarHuTel. B3anMoeicTBHE HOCTOSHHBIX MAarHUTOB
7.15 MaruunTtHoe nosie. MarauTHoOE 110oJie 3eMJIM U €ro 3HaYeHUeE UIS )KU3HU Ha 3eMile
7.16 OmnsiT Dpcrena. MarHuTHOE 1oJie AIIEKTPUUEeCcKOoro Toka. IlpuMenenune 31eKTpOMarHuToB B TEXHUKE
717 JleiicTBe MAarHUTHOTO TIOJIE HA TMPOBOJHUK C TOKOM. OJEKTPOIBUIaTeidb IOCTOSHHOTO TOKA.
' Hcnonb3oBanue 35eKTpoABUraTeNel B TEXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE
7.18 Omnsitel @apanes. SBinenue >nekTpoMarHuTHON HHAYKIMH. [IpaBuo Jlenmna
219 OnektporeHepatop.  CrnocoObl  MOMy4eHUs  DICKTPUUECKONW  HHEPruu.  DJNEKTPOCTAHIIMU  Ha
' BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTueckue pabOTHI:
7.20 OnbITHI MO HAOTIOACHUIO STICKTPU3AIUH TeNl MHAYKIIMEH U TPU CONPUKOCHOBEHUHU.

HccnegoBanue neicTBUs QJICKTPUYICCKOTO MMOJIA Ha ITPOBOAHUKH U JUBJICKTPHUKHU.




COopka 1 IpoBepKa padOoTHI IEKTPHUECKOH IIETTH ITOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbI TOKA.

H3mMepenne u perynmpoBaHUe HANIPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 PE3UCTOp, OT COMPOTUBIICHUSI pe3UcTopa M
HaIpsDKEHUS Ha PE3UCTOPE.

OHI)ITBI, I[GMOHCTpI/IPYIOIHI/IC 3aBUCUMOCTH BHGKTPI/I‘IGCKOFO COHpOTI/IBJ'ICHI/ISI HpOBO}IHI/IKa OT €0 AJINHBI,
TIJTOTIATN TTIOTIEPEYHOTO CEYCHUS M MaTepHara.

[IpoBepka mpaBuia CIOXKEHHS HAMPSHKEHUW TPU TOCIEIOBATEILHOM COSAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia JIsi CUJIBI TOKA TIPH MapaJIeIbHOM COCIWHEHUU pe3nucTopoB. OmnpeneneHue padboTh
ANEKTPUYECKOTO TOKa, WAYIIEro depe3 pe3uctop. OmnpeneneHre MOUTHOCTH SJIEKTPUYECKOTO TOKa,
BBIZIEISIEMON Ha pesuctope. MccrmenoBanue 3aBUCUMOCTH CHJIBI TOKA, HMIYIIETO 4Yepe3 JIAMIOUYKY, OT
HanpspkeHusst Ha Held. Onpenenenue KIIJ[ narpeBarens. MccnenoBaHne MarHMTHOTO B3aUMOJEHCTBUS
MOCTOSIHHBIX MarHuTOB. M3ydeHHWe MarHUTHOTO TOJISA TOCTOSHHBIX MAarHUTOB MPH WX OOBEIUHEHUU U
paznenenuun. lccnemoBanwe JEHCTBHUS DJICKTPUYECKOTO TOKAa HA MArHUTHYIO CTpenky. OTBITHI,
JEMOHCTPHUPYIOITUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHUS KATYIIIKA C TOKOM M MarHWTa OT CHUJIbI TOKa U
HanpaBlieHUs] TOKa B Karymike. V3ydyeHue AEHCTBUS MarHUTHOTO TOJiE HA TMPOBOJHUK C TOKOM.
KoucrpynpoBanue u wuzydenune paboTsl snexTpoasuratens. Miamepenue KIIJ[ snekrpoaBuratenbHOM
ycTaHOBKH. OTNBITBI 1O MCCIEAOBAHUIO SIBICHHS AJIIEKTPOMArHUTHOW HMHIYKIMH: HCCIETOBAaHUE

W3MEHEHMI 3HAaYCHUS U HallpaBJICHUS UHAYKIUOHHOI'O TOKa

7.21

®dusznyeckue SBICHUSA B npupoac: OSJICKTPUYCCKUC SBJIICHHUA B aTMocq)epe, QJICKTPUYICCTBO JKUBBIX
OpraHnu3MOB, MAarHuTHOC IIOJIC 3eMJ'II/I, I[pel\/'l(l) IMOJIFOCOB, POJIb MArHUTHOI'O IIOJIA UIA KU3HU Ha 3eMne,

MOJIAPHOC CUAHHNC




7.22

TexHuyeckrue yCTpPOMCTBA: AJEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUMK DICKTPUYECKOU
SHEPrUH,  OJCKTPOOCBETHTEIbHBIC  NPHOOPHI, HArpeBaTENbHBIE  JJICKTPONPHUOOPHI  (NIPUMEPHI),
AJIEKTPUYECKUE MPEAOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA, T'€HEPATOp

IIOCTOSAHHOTI'O TOKa

9 KJIACC
Kon
Kop smemenTa [IpoBepsieMbIe 3JIEMEHTHI COICPKAHMS
pasznerna
MEXAHUYECKUE SIBJIEHUS
8.1 Mexanudeckoe ABrmxkeHne. MatepuanbHas Touka. Cucrema oTcuyéra
8.2 OTHOCHUTEIHLHOCTh MEXAaHUYECKOTO ABIDKEHUS
8.3 PaBHOMEpPHOE TPAMOJIMHEHOE TBHYKEHUE
8.4 HepaBHoMepHOe mpsMonuHelHOe JnBvkeHHe. CpenHss W MIHOBEHHAas CKOPOCTh Tejla IIpH
o ' HEPAaBHOMEPHOM JIBUKCHHH
8.5 Yckopenue. PaBHOyCKOpeHHOE TIPSIMOIMHEWHOE JIBUYKEHUE
8.6 CBobOoauoe nagenne. OnblTel [ anuies
8.7 PaBHOMepHOE aBIKEHHE MO OKpYXHOCTH. Ilepmonm m dvactora oOparuenus. JluHeiHas u yriosas
. ckopocTH. LleHTpocTpeMHuTenbHOE YCKOPEHHE
8.8 IlepseIii 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa




8.10

Tperunii 3akoH HeroToHA

8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHusi: cujia TPEHUsSI CKOJIbXKEHUSI, CUJIa TPEHUS TTOKOS, IPYTUe BUIABI TPEHUS
8.14 Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHe CBOOOHOTO Ma/ieHus
8.15 JBwxenue mnanet Bokpyr Comnina. [lepas kocMudeckas ckopocts. HeBecoMOCTh U nieperpy3ku
8.16 PaBHOBecne maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEJIO
8.17 PaBHOBecue TBEPIOTO Tena ¢ 3aKpEIIEHHON OChIO BpalieHusa. MomeHT cuibl. L{eHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmirynbea. IMIynsce cuisl
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeaxktuBHOE nBMKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTH
8.22 Pabota cun TspxectH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOTHI
8.23 [ToTeHnmanpHas 3HEprus Teja, MOJAHATOrO HaJl TOBEPXHOCTHIO 3eMIIn
8.24 [ToreHumanpHast SHEPTUS CKATON TPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KUHETUYECKOM SHEPTUU
8.26 3aKOH COXpaHEHUsl MEXaHUYECKOM SHEPrun
[IpakTueckue pabOTHI:
8.97 Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHsI OpyCcKa WM BHIKEHHS IIapHKa M0 HAKJIOHHOM MIIOCKOCTH.

Onpez[eneHI/Ie YCKOPCHUA TCJIa ITPU paBHOYCKOPCHHOM ABHKCHUH I10 HaAKJIOHHOH INIOCKOCTH.

HccnegoBanue 3aBHCHMOCTH IyTh OT BPEMCHHU IIPpU PAaBHOYCKOPCHHOM IBHXXCHUU 0e3 HaYaIbHOM




CKOpOCTH.

[IpoBepka THIIOTE3BI: €CIIU MPH PABHOYCKOPEHHOM JIBMKEHUH 0€3 HAa4aIbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI HOpMAJIBHOTO JaBieHus. OnpeneneHue
ko3¢ dumeHTa TpeHus ckoJibxkeHus. OnpeneneHue KECTKOCTU NPy HUHbL. OmnpenenaeHre padoThl CHIIbI
TPEHMsI TIPU PAaBHOMEPHOM JIBKEHUM Tejla MO TOPU30HTAIbHOM moBepxHOCTH. OmnpeneneHue paboTbl

CWJIBI YIPYTOCTH IIPU NMOABEME TPy3a C UCHOJIB30BAaHUEM HETIOABMXKHOTO U MOBM)KHOTO OJIOKOB

8.28

dusnueckre SBICHUS B npupoaec: MNpUJIMBBI KW OTJIMWBBI, ABHXCHUC ILIIAHCT Coneynon CHCTEMBI,

PEAKTUBHOC JIBUKCHHUC JKUBBIX OPIraHN3MOB

8.29

Texandeckue YCTpOI\/’ICTBaZ CIIMAOMETP, AaTYUKHU ITOJIOKCHHUA, paCCTOSIHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIELAHWA 1 BOJIHBI

9.1 KonebatenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKHN KOJIEOAHMI: IEPUOJ], YaCTOTa, aMILIATY/1a
9.2 MaremaTtuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KoiedaTeIbHOM JABUKEHUU
9.3 3aryxaromue Kojiebanus. BeinyxaeHHbie kosiebanus. Pesonanc
0.4 Mexanndeckue BOJHBI. CBOMCTBAa MeXaHWYECKMX BOJH. [IpomonpHble W momepedHble BOJIHBL. JlinHa
' BOJIHBI I CKOPOCTH €€ pacipocTpaHeHus. MexaHndeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI
9.5 3Byk. [')poMKOCTh 1 BbIcOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Nudpas3Byk u yapTpa3Byk
[IpakTueckue pabOTHI:
9.7 Omnpenenenre 4acTOThI U Meproia KojaeOaHuit MaTeMaTHIeCKOro MasTHHUKA.

Onpez[eneHI/Ie YaCTOTHI U IIEpHUoaa KoJIeOaHMit MPYXXUHHOT'O MasdTHUKA

HccnegoBanne 3aBUCHUMOCTH nepuoaa KOJIeOaHMI IMNOABCHICHHOI'O K HHUTHU TIpy3a OT JIMHBI HHUTH.




HccnenoBanue 3aBHCUMOCTH TEepHoja KoJieOaHUI MPYKMHHOTO MasiTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH TIepHoja KOJIeOaHWH Tpy3a, MOJBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHsl. I3MepeHne ycKopeHust CBOOOIHOTO TaICHHS
95 Owusnueckue SBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB JKHBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
' BOJIHBI, I[yHAMH, 9XO
9.9 TexHuueckue ycTpoHCTBa: 3X0JIOT, UCIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHHUKE
SJIEKTPOMATHUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DIIEKTPOMAarHUTHOE M0JIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 37eKTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOWICTBA CBETA
10 104 [IpakTuueckue paboOTHI:
' N3yueHne cBOMCTB 2IEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tese(oHa
105 dusnueckue sBIEHUS B MpuUpoJe: OHOJOruyeckoe MAEHCTBUE BUIMMOIO, YIbTPadHOJIETOBOIO U
' PEHTI€HOBCKOTO U3JTy4eHUIN
10.6 TexHuueckue ycTpoicTBa: UCIOJIb30BaHUE IEKTPOMArHUTHBIX BOJIH JUIsSl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlygeBas mojzienb cBeta. MIcTOUHMKHU cBETa
11.2 [IpsiMonmHEHHOE pacTIPOCTPAHEHHUE CBETA
11 11.3 Otpaxenue csera. [1n0ckoe 3epkano. 3aKkoH OTpaKeHUs CBETa
114 [Ipenomnenue ceera. 3aKoH mpejgoMieHus ceera. [loaHoe BHyTpeHHee OTpakeHUe CBeTa
115 JInnza. Xop y4yel B IMH3€E
11.6 Ontuueckas cuctema ¢oroanmapara, MUKpOCKOIa U TeJIECKOIa




11.7 I'ma3 kak ontuyeckas cucreMa. ban30pykoCTh U 1adbHO30PKOCTh
118 Paznoxxenne Oenoro cBera B criekTp. OmbiTel HetoToHa. Cll0KeHHE CIIEKTPAIBHBIX IBETOB. Jlucmepceus
' CBETa
[IpakTueckue pabOThI:
HccnenoBanue 3aBHCUMOCTH YTiIa OTPa)XEHUS CBETOBOTO JIyda OT yIJia TaIeHHs.
N3ydeHne xapakTepuUCTHK N300paKCHHSI ITPEIMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBHCHMOCTH yIia TIPEJIOMIICHHSI CBETOBOTO Jyda OT yrja TNaJeHUs Ha TPaHUIe
11.9 «BO3IyX — CTEKIIO».
[Tony4yenue n300pakeHUI C MOMOIIBI0 COOMPAOIICH JTUH3HI.
Omnpenenenne (GOKYCHOTO PaCCTOSHUS M ONTHYECKON CHITBI COOMPATOIICH JTUH3BI.
OMNBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OMnBITH IO BOCTIPHUSITHIO I[BETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PUIBTPHI
11.10 Owusuueckue sBieHUs B mpupoje: 3armenus ConHma u JIyHBI, 1[BeTa TeJ, ONTHYECKUE SIBJICHUS B
' atMocdepe (11BeT Heba, pedpakius, paayra, MUPaK)
11.11 TexHudeckre ycTporcTBa: OYKH, IEPUCKOT, (hoToamapar, ONTUYECKUE CBETOBOIbI
KBAHTOBUGIE SBJIEHUA
12.1 OmnsiTel Pezepdopaa u mimanerapuast Moaens atomMa. Monens aroma bopa
12.2 Hcnyckanue u noruomeHue cBera aroMoM. KBaHTel. JInHeiuaThie CrieKTpbl
12 12.3 PagnoakTuBHOCTE. Anb(a, 6eTa- U raMMa-u3aydeHUs
12.4 Crtpoenue aToMHOTO siipa. HykioHHas MoAens aTOMHOTO siipa. M30Tormsl
12.5 PannoaxTuBHbIe peBparieHus. [lepro momypacmaaa aTOMHBIX sifep
12.6 SnepHble peakiyu. 3aKOHBI COXpaHEHUs 3apSAI0BOTO U MACCOBOTO YHCET




12.7

SHeprm{ CBsA3H aTOMHBIX AJCP. CBsi3b MaccChl SHCPrun

12.8 Peaxiuu cunrtesa u nenenus siaep. Mcrounmku sneprun CoJiHIa U 3BE3]

12.9 SnepHas sHepreTtuka. JleicTBHE paAMOAKTUBHBIX U3JIy4EHUM Ha )KUBBIE OPTaHU3MBI
[IpakTueckue pabOTHI:

12.10 Habmtoienne CriomHbIX U JIMHEWYaThIX CIIEKTPOB U3ITy4EHUS.

' HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUU YAaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).

N3mepenue pagnoakTuBHOro poHa
Odusnyeckue SBIEHUS B TMPUPOJAE: ECTECTBEHHbIM pAJAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4H,

12.11 PaZAMoaKTUBHOE U3ITy4YE€HUE MPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX U3JIy4EeHUI HAa OpraHu3M
YeJI0BEKa

12.12 TexHuueckre ycTpoicTBa: CIIEKTPOCKOI, MHANBUIYaIbHBIN T03UMETp, Kamepa Bunbcona




MMPOBEPAEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUA

Kon
NMpoBePsSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHHUsI K NMPEAMETHBIM Pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKKM B HAydHOW KapTUHE MHPa; CPOPMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNH O
3aKOHOMEpPHOM CBSI3M M [O3HABA€MOCTU SBJICHMM MPHUPOJABI, O POJM OKCIEpUMEHTa B (QHU3UKE, O
cucteMooOpasyromeid poi GU3NKKA B Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHHKH W TEXHOJIOTHH, 00 S3BOJIOIHH
(U3UYECKUX 3HAHUM M UX POJHM B IEJOCTHOW €CTECTBEHHOHAYYHOM KapTHHE MHpPA, O BKJIAJC POCCUUCKUX H
3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYXKAIOLIETO MUPA, Pa3BUTUE TEXHUKU

U TEXHOJIOTUI

3HaHUSA O BUJAX MaTepuu (BEIIECTBO W TIOJIE), O JABMKEHUHU KakK CIoco0e CyIIeCTBOBaHHUS MaTepuu, 00 aTOMHO-
MOJICKYJISIPHOM TEOpPHHM CTPOCHUS BeUIecTBa, O (DU3MYECKOW CYIIHOCTH SIBICHHN TPUPOJABI (MEXaHUYECKHX,
TETUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE pa3IMyaTh SBJICHHS 10 ONMHCAHUIO UX XapaKTEPHBIX CBOHCTB
U Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIMX JaHHOE (U3UYECKOE SBJICHUE; YMEHHE pACIIO3HABAThH IPOSBICHUE

HU3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUH B OKpYKaromeM MHUPE, BbLACIAA UX CYLICCTBCHHLBIC CBOMCTBaA (HpI/ISHaKI/I)

Bnagenue ocHoBamu MMOHATHIHHOTO alapara 1 CUMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I H UCIIOJb30BaHUC UX IJIA PCIICHUA
y‘le6HLIX 3aa4; YMCHHUC XapaKTCPU30BATb CBOMiCTBa TCII, (1)H3H‘{CCKI/IC SABJICHUSA W NPOUCCChI, HCIOJIb3Ys

(I)YHI[aMeHTaJ'ILHHe 1 OMIINPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HN3YUYCHHBLIC CBOICTBA T€I U (I)I/ISI/ILIGCKI/IC SIBJICHUS, UCIIOJIb3Y:1 (1)I/I3I/I‘IeCKI/IC BCIIMYHHBI

Bnangenne ocHOBaMH METOJOB HAYYHOI'O TIIO3HAHHUA C y‘léTOM COGJ’IIOI[CHI/IH IMpaBUJI 0e30I1acHOro Tpyada:

HaOmoIeHNe PU3NIESCKUX SIBIICHUN:




YMEHHUE CaMOCTOSITEIbHO COOMpPAaTh S3KCIEPUMEHTAIbHYI0 YCTAaHOBKY H3 JAaHHOrO Habopa 000pynoBaHUS IO
WHCTPYKIIWH, OMMCHIBATH X0/ OIBITA M 3aIIMCHIBATh €T0 PE3YNIbTAThl, (POPMYIUPOBATH BHIBOIBI;

MPOBEACHUE TMPSIMBIX M KOCBEHHBIX HW3MEpPEHWH (U3NYECKUX BEIMYHMH: YMCHHE IUIAHHPOBATH W3MEPEHU,
CaMOCTOSITENIBHO COOMPAaTh AKCHEPUMEHTATIbHYI0 YCTAaHOBKY IO MHCTPYKLHUH, BBIUUCISATH 3HAUEHUE BEIUYUHBI U
aHAJIM3UPOBATH MOJIYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJJaHHON MOTPELUIHOCTH PE3YJIbTaTOB U3MEPEHMUIA;

MIPOBEJIEHUE HECJOKHBIX AKCIEPUMEHTAIbHBIX HCCIEI0BAHUN; CAMOCTOSITEIbHO COOMpATh 3KCHEPUMEHTAIbHYIO
YCTAaHOBKY U IPOBOJUTH UCCIIEJOBAHUE 10 WHCTPYKIUH, MPEJCTABIATH MOJTYYEHHbIE 3aBUCHUMOCTH (PU3NYECKUX

BCJIIMYHH B BHUJIC Ta6J'[I/II_[ n Fpa(bI/IKOB, YYUTBIBATH NOTPCITHOCTH, JA€JI1aTh BBIBOABI 11O PE3yjIbTaTaM HCCICO0OBaHUA

[Tonumanue xapakTepHbIX CBOMCTB (PU3NUECKUX MOJIeel (MaTepuaabHasi ToUKa, a0COJIIOTHO TBEPJOE TENI0, MOJENN
CTpOEHUS Ta30B, JKUJIKOCTEW M TBEPIBIX Tell, IJAHETapHasi MOJIENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO f1pa) U

YMEHHE MPUMEHSATH UX JJI51 O0BSICHEHHS] (PU3UUECKHUX TPOIIECCOB

YMmenue oOBACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM 4YHCIIE U B KOHTEKCTE CHUTyalllil MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBISATh NIPUYMHHO-CJIEJICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C

OHOpOfI Ha U3Y4YCHHBIC CBOMCTBA (1)I/ISI/IIICCKI/IX HBHGHHﬁ, (bI/ISI/I‘ICCKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemiats pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHEHUI), UCHOJb3ysd 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
(u3nueckue BENWYHHBI, B YACTHOCTH, 3aIUCHIBATH KPATKOE YCIOBUE 3aJaud, BBISBISATH HEAOCTAIOIIME JIaHHBIE,
BBIOMpATH 3aKOHBI U (POPMYIBI, HEOOXOAUMBIE Ui €€ PEIleHUs, UCIOJIb30BaTh CIIPABOYHBIC JaHHBIE, IPOBOAUTH
pacuéTel M OLIEHUBATh PEATMCTUYHOCTH IMOJIYUEHHOTO 3HAa4YeHHS (PU3MUECKON BEIMYMHBI, YMEHHE OIpPEACsaTh

PasMEPHOCTDb (bH3H‘ICCKOI>i BCIINYHNHBI, HOHy‘lGHHOﬁ IIpyu pCIICHUHA 3aaa4r

YMmenue XapaKTeprU30BaTh IMPUHIHUIIBL JIEUCTBUS TEXHUUYECKHX YCTpOﬁCTB, B TOM YHCII€ OBITOBBIX HpI/I60pOB, n
MPOMBIIIJICHHBIX TCXHOJOIMYCCKUX MPOHCCCOB IO HX OIMMCAHUIO, UCIIOJIB3yd 3HAHUA O CBOMCTBaxX (I)I/ISI/I‘leCKI/IX

SIBIICHUH U HCO6XOI[I/IMBIe (I)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTHU

10

YMeHue HUCI0JIb30BaTh 3HAHUS O (I)I/ISI/I‘-IGCKI/IX SIBIICHUSX B MOBCEIHEBHOM >KHU3HM IS obecrieueHus: OE30ITaCHOCTH




npu oOpalieHny ¢ OBITOBBIMH MPUOOpPAMH U TEXHUYECKHMHU YCTPONCTBAMHU, COXPAHEHUS 3/10POBBS U COOIIOJCHUS
HOPM 3KOJIOTMYECKOI'0 MOBEIEHUS B OKpYXKalollel cpeze; MoHUMaHue HEOOXOAUMOCTH IMPUMEHEHHS TOCTHXKEHUN

(1)I/ISI/IKI/I U TEXHOJIOTHI AJI paliMOHaJIbHOI'O IIPpHUPOAOIIO0JIb30BaAHUA

11

OneIT noucka, npeoOpa3zoBaHUs W NpeEACTaBlIeHUs MHPOpMAMU (U3UYECKOTO COJAEPKAHUS C UCIOJIb30BaHHEM
MH(OPMaLlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN; YMEHHE OLIEHUBATh JIOCTOBEPHOCTh IMOJIY4YE€HHON HH(pOpManuu
Ha OCHOBE MMEIOLIUXCA 3HAHUN M JIONOJHUTEIbHBIX HCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPHU BBIIOJIHEHUU
y4eOHBIX 3aJJaHUI HAy4HO-TIOMYJIIPHYIO JINTEPATYPY GU3NUYECKOTO COJEPKaHus, CIPABOYHbIE MaTepUAIIbI, PECYPCHI
cetu MHTepHeT; BnajeHue 0a30BbIMU HaBbIKAaMH NpeoOpa3oBaHMsl MH(OPMALUK U3 OJHOM 3HAKOBOW CHCTEMBI B
JIpYrylo; yMEHHE CO3/aBaTb COOCTBEHHbIE NUCbMEHHBbIE U YCTHBIE COOOLIEHHS Ha OCHOBE HHGOpMaluu U3

HECKOJBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHMWYECKUE ABJIEHUSA
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JBUKEHUS
1 PaBHOMEpHOE 1 HepaBHOMEpHOE JBUXkeHHE. CpeHss CKopocTh. DopMysia /Ui BEIUKUCICHHUS CPEIHEH CKOpOCTH: V = S/t
PaBHOMEpHOE TPSAMOJIMHENHOE JBWKEHHE. 3aBHUCUMOCTh KOOPAMHATHI Tela OT BPEMEHHM B CIIy4ya€ pPaBHOMEPHOIO
MPSMOJTMHEHHOTO JIBYKCHHUS:
1.3 —
xX(r)=x,+vt
I'padyiky 3aBUCUMOCTH OT BPEMEHH VISl TIPOEKIIMH CKOPOCTH, MPOCKIINU TIEPEMEIICHHS], TTyTH, KOOPIWHATHI MPU PAaBHOMEPHOM
MPSAMOJIMHEHHOM JIBU>KECHUHU
3aBUCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOIO MPSIMOJIMHEHHOTO IBUKCHUS:
2
Sl =V, s F+aty * —
1.4 (O =Vo * 1=+ 5

(DOpMy.]'ILI UL IPOCKI U MEPEMCIICHUS, ITPOCKIMHA CKOPOCTHU U MMPOCKIHNU YCKOPCHUA IIPU PABHOYCKOPECHHOM HpHMOHHHCﬁHOM

JABUXKCHUM




2
{
.sx(a‘)=v‘]x-a‘+ax-3.

U_\'(f) =Up, +a, £,

a.(r)=caonst,

UIIL - le~ =2£1_T.S'x
I'padmky 3aBUCUMOCTH OT BPEMEHH JUTS IPOCKIIUU YCKOPEHHSI, TPOCKIUK CKOPOCTH, TIPOSKITHH TIEPEMEIICHUS, KOOPIMHATHI TPH

PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBHKEHUU

1.5

CBoOosHoe maneHue. GopMysbl, OMUCHIBAIONIME CBOOOJHOE TaJieHUE Tejla MO BepTHKaIM (IBM)KEHHE Tella BHM3 WM BBEPX
OTHOCHUTENIbHO MOBepXHOCTH 3emin). ['paduku 3aBUCMMOCTH OT BPEMEHHU I MPOEKIHUU YCKOPEHHMsI, MPOEKIMH CKOPOCTH U

KOOpPAWHATHI ITPHU CBO6OI[HOM naacHuu Teja 1o BEPTHUKAIIN

1.6

CKOpOCTh PaBHOMEPHOTO ABMKEHHUS Teja M0 OKPYKHOCTH. HampaBiieHre CKOpoCTH.
dopmyra ISl BEIYUCICHHUS] CKOPOCTH Yepe3 painyC OKPYKHOCTH U TIEPUOJT 0OpaIeHHUS:
L= iR
T

LenTtpocTpemurensHoe yckopeHue. HarmpasieHue e HTpOCTPEMUTENIBHOTO YCKOpeHus. Popmysia Jiuisl BBIUUCICHUS YCKOPEHUS:

2

(DOpMy.]'Ia, CBA3bIBAIOIAA MEPHUOA U YACTOTY O6paH_[eHI/I$IZ

V= ?




Macca. IInotHocts Bemectsa. @opmyra sl BBIYUCICHUS TUIOTHOCTH

_m

17 P=7
1.8 Cuna — BektopHas pusnueckas BenuyuHa. CloxeHue Cui
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:
1.10 F=m-da

CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS T€JIa M BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

1.11 Fy y=-Fi

TpeHI/Ie IIOKOs U TPEHUEC CKOJIbXKCHHUS. (DOPMYJ'Ia JJI1 BBIYUCIICHUA MOAYJI CHJIBI TPEHUS CKOJIBXKCHUS .

F_=u-N
1.12 w =H

Hedopmarnus Tena. Yapyrue u Heynpyrue aegopmannu. 3aKoH ynpyroi nedopmanuu (3akoH I'yka):
1.13
F=k-Al




BCGMI/IpHOG TATOTECHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My - M,
F=g. .1 2

1.14 R
Cuna TspKecTd. Y CKOpeHHE CBOOOTHOTO MaIeHHUS.

®opmyna JUisl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOCTH 3emun: F = mg.

JBmxenue manet Bokpyr CousHna. [lepBas kocMuueckas ckopocTs. HeBeCOMOCTh U meperpy3ku

Nmmnynbc Tena — BekTopHas pu3myeckasi BeTHUHHA.
1.15 pP=mo

Nmnynec cuctemsl Ten. 3MeHnenue umnynbsca. MMmynbe cumbl

3aKOH COXpaHEHUsI UMITyJIbCa JJIsl 3aMKHYTOW CUCTEMBI TEJ:
1.16 P=mU +im, U, =const

PeakxtuBHOEC JABHIXCHHC

Mexanunyeckas pabora. @opmyra JiIsl BBIYUCICHUS PaOOThI CUIIBL:

A=Fscoso

MexaHuueckasi MOIIIHOCTb:
1.17

nN=4
r




Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA KUHETHYCCKOM OHCPruu:

HE)E
Br=
Teopema o kuHeTHUECKOU dHEeprun. Popmyrna s BBIYUCICHUS OTCHIMAIBHON SHEPTUH Tena, IMTOJHATOrO
1.18
Haj 3eMIEi:
E,=m gh
Mexanudeckast SHEPTHUsL:
E=E;+E p
1.19 3aKOH COXpaHEHUs MexaHu4yeckoul sHeprun. opmMyrna A 3aK0OHA COXPAHEHUSI MEXAaHUYECKOU SHEPTUU B OTCYTCTBUE CUJIT
Tpenus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPrUU PU HAJTUUUK CHIIbI TPEHHUSL.
[IpocThie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cuiibl: M - FI.
VYcnoBue paBHOBECHUS pbluara:
M +M, +..=0
1.20

[ToaBwxHbIHM 1 HenoABWKHBINA 0oku. KIT/I mpocThIx MeXxaHHU3MOB,

n= Anonesnas

Aaarpaqecam "




JlaBiienue TBEpIOTO TEIA.

@opmyiia Ui BBIYMCIICHUS JABJICHHS TBEPIOTO Tena:

p= F
5
191 JaBnenue raza. AtmMocdepHoe TaBiacHuUE.
IunpocraTtudeckoe qaBJIeHUE BHYTPH JKUTKOCTH.
dopmyra TSl BEIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=pgh+Dxp,
1.22 3axoHn [lackans. ['mnpaBauyeckuii mpecc
3akoH Apxumena. @opmyna AJisi ONPEIETCHUS BBITAIKUBAIOIIECH CHUJIbI, IEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTh HIIH
ras:
1.23
F A T pgV
VYcnosue miaBanus tena. [InaBanue cynoB U Bo3ayXoIUIaBaHKe
Mexannyeckue KosiebaHus. AMIUIMTYAA, NEpUOA U dacTora KoseOaHuil. DopMmyna, CBA3BIBAIOLIAS YacTOTY M IEPUOJ
KOJIeOaHUH:
1.24
v = 1
T
1.25 Matematuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpariieHre sHepruu npu Koie0aTeIbHOM JBHKEHUU
1.26 3aryxaromue kKoysebanus. BeinyxeHHble konebanus. Pesonanc
1.27 Mexannyeckue BoJIHBL. [Ipo/IoNbHBIE U TIOTIEpEYHbIE BOTHBIL. J[JTMHA BOJIHBI U CKOPOCTH PACIIPOCTPAHEHUS BOJHBI:




L=v-T

1.28

3Byk. ['poMKOCTh ¥ BbIcOTa 3ByKa. OTpakeHue 3ByKOBOM BOJIHBI Ha IPaHULe ABYX cpel. MHPpa3ByK U ylbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenue cpenHell MIOTHOCTH BELIECTBA; apXUMEIOBON CHIIBL;, )KECTKOCTHU MPYKHUHBL; KOA(P(UIINEHTA TPEHUS CKOJIbKEHUS;
paboThl CUIIBI TPEHUSI, CUJIbl YIPYTOCTH; CPEIHEN CKOPOCTH JBUXKEHUSI Opycka MO HAaKJIIOHHOMW IJIOCKOCTH; YCKOpPEHHs Opycka
MIpHU ABIKEHUHU IO HAKJIOHHOW IMJIOCKOCTH; YacTOTHI U MEpHoJa KoJeOaHHM MaTeMaTHYecKoro MasiTHHKA; 4acTOThl U MepHoja
KoJieO0aHui MPYKUHHOTO MasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIErO Ha pblyar; padoThl CUJIbl YIPYTOCTH MPH MOABEME Ipy3a C
MTOMOIIBIO0 HEMOIBUYKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH MPU MOIBEME Ipy3a ¢ IOMOMIIbIO TOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT OOBEMa MOTPYXKEHHOW YacTH Tela W OT IUIOTHOCTH IKHIAKOCTH;
HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBKEHMSI OT CHJIbl HOPMAIBHOTO JAaBJIEHUS U OT poJia
MOBEPXHOCTHU; CUJIBI YIPYTOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU Je(pOpMaLUU MPYKUHBI; YCKOPEHHsI Opycka OT yria
HaKJIOHA HaIpaBJAIONIEeH; Mepuoja (4acToThl) KoJeOaHMM HUTSIHOIO MasTHUKA OT JUIMHBI HUTH; Hepuoja KojeOaHHH
IPYKHUHHOTO MasATHUKA OT MacChl I'py3a U KECTKOCTU MPYKUHBI; UCCIIEJOBAHNE HE3aBUCUMOCTH MepHoaa KojaeOaHUi HUTSHOTO

MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBust paBHOBecus pblyara

1.30

Dusuveckue s61eHus 8 npupode: IIPUMEPBI IBUKCHUA C PA3JIMYHBIMH CKOPOCTSAMHU B JKUBOH M HEKHBOM IIpupoJac, I[CﬁCTBHG
CWJIbl TPCHHA B IIPUPOAC W TCXHUKEC, IIPUIIMBBI U OTJIMUBBI, IBHUKCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC JIBHIKCHHC
JKUBBIX OPraHu3MOB, pbldark B TCJIC YCJIOBCKA, BJIMSHUC aTMOC(i)epHOFO JaBJICHUS Ha >XHUBOU OpraHusM, IIJIaBaHUC pBI6,

BOCIIPUATUC 3BYKOB JKUBOTHBIMH, 3EMJICTPSICCHUC, celicMUYecKue BOJIHBI, IYHAMH, X0
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Texuuueckue ycmpodcmea.‘ CIIMAOMCETP, AATYHUKU ITOJIOKCHUSA, pACCTOAHUA U YCKOPCHHUA, ATUHAMOMETD, NOAIINWIIHUKHU, PAKCTHI,
pbruar, MOJBIDKHBINM U HEMNOABWKHBIN 6J'IOKI/I, HaKJIOHHAad IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MEI B 6LITy, COO6H_[aIOH_II/ICCH COCYbI,

YCTpOﬁCTBO BOAOIIPOBO/JA, FI/II[paBJ'II/I‘leCKI/Iﬁ npecc, MaHOMETP, 6ap0MeTp, BBICOTOMCD, HOpH.IHGBOfI HaCcoC, apCoOMETpP, 3XO0JIOT,




MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SBJIEHUA
21 OCHOBHBIC TOJIOKCHHSI MOJICKYJISIPHO-KMHETHUECKONH TEOpUM CTPOCHHUs BemecTBa. Mojaenu TBEPAOTO, KHAKOTO |
razoo0pa3Horo cocrosiHuii Bemecta. Kpucramnmueckue n amopdHbie Tena
2.2 JIBmkenHue gacTuil BeniecTBa. CBsA3b CKOPOCTH JIBIKECHUS YaCTHIL C TeMIteparypoii. bBpoyHoBckoe nBuxkeHue, T y3us
2.3 CMaumnBaHue U KalnWUISIPHbIE SIBICHUS
2.4 TerutoBoe pacimpeHue U CxKaTHe
2.5 TennoBoe paBHOBecHE
2.6 Bryrpennss sHeprus. PaboTa u Tersionepeada Kak criocoObl H3MEHEHHS BHYTPEHHEH SHEPTHH
2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, H3TYyICHUE
HarpeBanue un oxnaxaenue teia. KoanuecTBo TemIoThl. Y AenbHas TEII0EMKOCTD:
2.8 —cm(t,~1,)
QO=cmlt, -1,
3aK0H COXpaHEHUs YHEPTHUU B TEIUIOBBIX IIpoIleccax. Y paBHEHHUE TEIIOBOTO OajlaHca:
2.9 Ql +Q2 +..=0
Hcnapenue u konaeHcauus. M3mMeHeHue BHYTpEeHHEH SHEPruu B MpoIleccCe MCHApeHus M KoHAeHcanuu. KureHue >KUIKOCTH.
2.10 VY nenbHas TemoTta napoodpasosanus: L = Q/m
2.11 Bnaxxnocts Bo31yxa




IInaBnenue u KpucCTallIn3anus. HN3meneHue BHYTpeHHeﬁ OHCPIMU NpH IUIABJICHUU W KPUCTAJUIU3ALIUU. YIICJIBHaSI TCIJI0Ta

IUIaBIICHUS:
2.12 5 0
m
213 BHyTpeHHsIs SHEprusl CropaHusi TOIUIMBA. Y IelibHAas TeIJI0Ta Cropanus Tomuea: g = Q/m
2.14 [Ipunnuns! padots! TermnoBbix naurateneil. KI1/1 rerioBoro apurarens
Ipakmuueckue pabomol
W3MepeHne ynenpbHOW TEIUIOEMKOCTH METaJTIMYECKOr0 LMIMHJPA; KOJMYECTBA TEMJIOTHI, HMOJIYYEHHOIO BOAOH KOMHATHOM
215 TemIreparypbl (GUKCUPOBAHHON Macchl, B KOTOPYIO OIYIEH HarpeThlil IMIMHADP; KOJINYECTBA TEIUIOTHI, OTJAHHOIO HAarpeThiM
' LWIAHAPOM, MOCIIE OIYCKAHUS €r0 B BOJY KOMHATHOW TeMIEpaTypbl; OTHOCUTENBHOM BIaXKHOCTH BO3/yXa; YAEIbHOM TEIIOTHI
IU1aBjaeHus JpAa. VcciienoBaHue M3MEHEHUs TEMIIEpaTypbl BOJbI IPU PA3JIMYHBIX YCIOBMSX; SIBJICHUS TEIUIOOOMEHA IpU
CMELIMBAaHUU XOJIOJAHOM U ropsyeil Boibl; IpoLecca UCIIapeHus
216 Qusuueckue s61eHUsA 6 npupooe: MOBEPXHOCTHOE HATSDKEHHE U KallWJUISPHBIE SABJICHHUSA B MPHUPOJE, KPUCTAIUIBI B MPUPOJE,
' nznydyenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHue pOChl, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoiicmeéa: KalWJUIAPbl, TPUMEPbl HCIOJIb30BaHUSI KPUCTAIIOB, KHJIKOCTHBIM TEpMOMETp, MAaTYMK
2.17 TeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUIEHHUS IOMOB, THTPOMETPHI, IICUXPOMETp, MapoBasi TypOWHA, JABUraTellb BHYTPEHHEIO
CrOpaHus
3 OJIEKTPOMATI'HUTHBLIE SABJIEHUA
3.1 Onexrpusanus Teil. J[Ba BUIa JIEKTPUUECKUX 3apsiioB




3.2

B3aumopneiictBue 3apspkeHHbIX Teil. 3akoH Kynona

3.3 3aK0H COXpaHCHHMSI JICKTPUUECKOTO 3apsiia
3.4 Onexktpuueckoe mnosie. HanpsxEHHOCTh anekTpuyeckoro moJid. I[IpuHIUO Cynepno3uiuu AIEeKTPUYECKUX Mojed (Ha
KaueCTBEHHOM YPOBHE)
3.5 Hocwutenu snextpuueckux 3apsiioB. JlelicTBHE JIEKTPUUECKOT0 MOJIs Ha dJIeKTpUUecKue 3apsabl. [IpoBOIHUKY U TUAIEKTPUKU
[TocTosHHBIM nekTpuyeckuil Tok. [eiicTBus anexkTpuyeckoro Toka. Cuna roka. Hanpsbkenue.
I =qg/t,U=Alq
3.6
DNEKTPUYECKOE COITPOTUBIIEHUE. Y ACIBHOE dJIEKTPUYECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
35 3akon Oma s yaacTka saekTpudeckoi memu: | = U/R
IlocnenoBarenpHOE COEMHEHNE IPOBOIHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9 [TapannensHoe coeqMHEHHE TPOBOAHUKOB PABHOTO CONPOTUBIICHHUS:

U=U;I=1+I;R=2.

2

CMmenranHbIe COCAUHCHUS ITPOBOJHNUKOB




PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Ixxoyns — Jlenma:
3.11 0= I*.R-t
3.12 OmnbIT OpcTeaa. MarHuTHoOE MoJe TPSIMOTO MPOBOAHUKA ¢ TOKOM. JIMHUM MarHUTHOW WHYKITUU
3.13 MarsuTHO€ T0JIe TIOCTOSTHHOTO MarHuTa. B3anmMoieiicTBue MOCTOSTHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne >5mekTpoMarauTHoM nHaykuuu. [Ipasumo Jlenna
Ipaxmuueckue pabomoi
N3mepenue 31eKTprUuecKoro COMpOTUBIEHUS! PE3UCTOPA; MOIIIHOCTH IEKTPUUYECKOTO TOKA; pa0OTHI DJIEKTPHUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JTAMIIOYKa), OT HAMPSIKEHUS Ha KOHLAX
3.16 MIPOBOJIHMKA; 3aBUCHMOCTH COIPOTHUBIICHUS OT JUIMHBI MPOBOJHHUKA, IUIOIIAJX €ro IOMNEPEYHOr0 CEYEHUs U YAEIbHOIO
COIIPOTHUBIICHHUSL.
[IpoBepka mpaBuia Ajs ANMEKTPUUECKOTO HAMPSIKEHUS IIPU MOCIEA0BATEIbHOM COCAMHEHUU ITPOBOAHUKOB; IPABUIIA JUISI CHIIbI
ANEKTPUYECKOT0 TOKA MPH MapayljIeIbHOM COSAMHEHUU TPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)
317 Qu3suueckue s61eHUs 8 npupode. SNEKTPUUYECKUE SABIEHUS B aTMOc(epe, SEKTPHUIECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T0JIE
' 3emiu, apeiid MOI0COB, POJIb MArHUTHOTO TOJIS IS )KU3HU Ha 3emiie, OJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT, CYETUYMK AJIEKTPUYECKON  HSHEPruu,
3.18 ANIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE JIEKTPONPUOOPHI  (MPUMEpHI), AJIEKTPUYECKHE MPEIOXPAHHUTENH,

QJICKTPOMATrHUT, JJICKTPOABUTATCIIb MIOCTOAHHOTO TOKA, I'CHEPATOP MOCTOSIHHOI'O TOKA




3.19

BHCKTpOMaFHI/ITHBIC BoJubl. IIkana SJICKTPOMArHUTHBIX BOJIH

3.20 JlygeBast mozienb cBeta. [IpsiMonMHEIHOE pacipoCTpaHEeHUE CBETA
3.21 3akoH oTpaxeHus ceta. [1nockoe 3epkaio
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xon nydeii B un3e. DokycHoe paccTostHue TuH3bl. OnTryeckas cua jguasel: D = 1/F
3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKHE TPHOOPHI
Ipaxmuuecxue pabomoi
N3mepeHune onTHUYeCcKO# CUIIBI COOMPArOIIeH JIMH3BI, (POKYCHOTO PACCTOSIHHS coOuparomieid JUH3bI (10 CBOMCTBY paBEHCTBA
3.26 | pa3mMepoB mpenMeTa U N300pakeHHsI, KOTJa IpeIMEeT PacroJIoKeH B ABOMHOM (poKyce), ToKa3aTels MPeIoOMIICHHUsT CTEKIIa.
HccnenoBanue cBOWCTBA N300paKEHUS, TIOIYYCHHOTO C TIOMOIIBIO COOMPAIONICH JIMH3BI; H3MEHEHUs (DOKYCHOTO PACCTOSHHS
JIBYX CJIOKEHHBIX JINH3; 3aBUCUMOCTH YIJIa IPEJIOMIICHHUSI CBETOBOTO JIyda OT yIJia MaJeHHUs Ha TPAHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3armenus Connma u JIyHBI, 1[BETa TeJ, ONTHYECKUE sBICHHUS B arMocdepe (uBer HeOa,
' pedpakums, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04KH, IEPUCKOII, (oTOANIapaT, ONTUICCKUE CBETOBOIBI
4 KBAHTOBUGIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3inydenus. Peakuuu anbda-u Oeta-pacnana
4.2 OmnbiThl Pesepdopna no paccesnuto anbha-vactuil. [InanerapHas Moiesb aToMa
4.3 CocraB aroMHoTO sigpa. M30TO0MBI
4.4 [epuon monypacnaia aTOMHBIX sIep
4.5 SInepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsAI0BOTO M MACCOBOTO YHUCEI




4.6

Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIH PAIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PAJAUOAKTUBHOE H3IIydEeHUE

MIpUPOAHBIX MUHEPAJIOB, IleICTBHG PaaOaKTUBHBIX PI3JIy‘-I€HHﬁ Ha OpraHn3m 4C€JIOBCKa

4.7

Texnuueckue ycmpoﬁcmea.‘ CIICKTPOCKOII, I/IHZ[I/IBI/IZIyaJH)HHﬁ J03UMCETP, KaMeEpa BI/IJIBCOHa, AACpHad SOHCPreTUuKa




[TpunoxxeHue k pabodeii mporpamme Mo (HU3HKE

7-9-e knaccel

Kpurtepuu u HOpMBbI OLleHMBaHM S 3HAHUI 00y4YarOIuXcs Mo pu3nke

1. O01mue moJ1oKeHus

1.

OnennBanue 1Mo gusmke B 7—9-X KJIaccax OCYIMIECTBISET YUUTEIb-TIPEIMETHHK, KOTOPBIY B HaYalle y4eOHOTO T0/1a 3HAKOMHT
06y11a10m1/1xcs{ C OCHOBHBIMH ITOJIOKCHHUAMU, KPUTCPUAMU U HOpMaMU OLICHUBAHUA I10 IMTPEAMETY.

Poaurenu (3akoHHBIE MPECTABUTENN) BIIPAaBE NOJYYUTh HHPOPMAIMIO O KPUTEPUAX U HOPMAaX OLIEHUBAHUS y YUUTEN-TIPEIMETHHKA,
KJIACCHOTO PYKOBOJUTEIISA, & TAK)KE 03HAKOMHUTHCS ¢ HIMH B YCTAaHOBJICHHOM ITOPSIJIKE.

[Tpu olleHUBaHUH YIUTHIBAIOTCS: CII0XKHOCTh MaTepHalla; CAMOCTOSTEILHOCTh M TBOPUYECKUN XapaKTep MPUMEHEHUS 3HAHUH; TIOJTHOTA U
MPaBHILHOCTH OTBETA; CTETICHb IOHUMAaHUS SIBJICHH;, KOPPEKTHOCTH PEUYEBOTO 0(OPMIICHUS; aKKYPATHOCTh MMCHbMEHHBIX palboT;
WHJIMBHUIYyAJIbHBIE 0COOCHHOCTH Pa3BUTHS 00yUJarOIIETOCS.

Cucrema orieHUBaHHS 00yJarOIINXCS SBISETCS KPUTEPHAIBHON M BKITIOYaeT (popMHpyroliee (TeKyliee) OlleHUBaHUE, OIICHUBAHUE
pe3yIbTaTOB OOYUEHHS M HTOTOBOE OIICHUBAHUE 32 OTYETHBIM MIEPUO/I.

[Tpu olleHMBaHUK MOTYT HCITOJIb30BaThCSI KPUTCPUH BBITIOTHEHUS 3a/IaHUH, TPEyCMOTPEHHBIC ACHCTBYIOIIMMHA HOPMATUBHBIMH U
METOIMYECKUMH MaTepUaIlaMy JUTsl TOCYJApCTBEHHON HTOTOBOM aTTECTAlNU 110 PHU3HUKE, C YIETOM BO3pacTa u 00pa3oBaTeIbHOM
IPOTrPaMMBI.

2. OuennBanmne 00y4aromuxcs (YCTHBIN OTBET)

‘OTMETK&H KpuTtepun BbiCTaBJICHUS OTMETOK

FJ'IY6OKOG H MTOJIHOC 3HAaHUEC TPOT'PAMMHOI'0 MaTepurajia, TOYHOC IIOHUMAHUEC HOHHTI/II\/’I, 3aKOHOB U SaKOHOMepHOCTCﬁ; HOFHQHbIﬁ,
CaMOCTOSTEIbHBIA 1 apFYMeHTI/IpOBaHHHﬁ OTBCT, YMCHHC IIPUMCHSATDH 3HAHUA B HOBOH CUTyaluu, ACjIaTb BBIBOAbI, OTBCUATh HA

5
JIOTIOTHUTEIbHBIE BOTPOCHI, pabOTaTh CO cxeMaMH, rpadukamu u mpubopamu. Jlomyckaercs He 60jee OAHOTO JIETKO HCTIPAaBUMOTO
HeIOoYETa.

4 H3HaHne BCET0 M3YUYEHHOTO MaTepHuaa; MOJHbIN U MPaBHILHBIN OTBET C OJHOM HErpyOO OMMOKOM UK He OoJiee YeM ABYMS




‘OTMeTKaH KpnTepml BBICTABJICHUA OTMETOK

HEeZ04YETaMH, KOTOPBIC 00YYaIOIIUHCS MOYKET UCTIPABUTh CAMOCTOSTEIBHO JINOO ¢ HEOOJIBIIION IIOMOIIBIO YIUTEIIS; YMCHHUE BBIICIISATh
IJ1aBHOE, JIEJaTh BHIBOJIbI M PUMEHSTh 3HAHUSI B U3BMEHEHHOW CUTYallUH.

Y CBOEGHO OCHOBHOE COJIepKaHNE MaTepraia, HO IMEIOTCS IIPOOeITbl; OTBET (hparMEHTAPHBIN WM HEJOCTATOYHO MOCIEI0BATEIbHBIN;
3aTPYAHECHUS TIPU apTyMEHTAINH, O0BSICHEHUH SBJICHUN U IPUMEHEHUN 3HAHUI; IOMYCKAETCsl OJHA-IBE TPYyObIe OIIHOKH.

He ycBoeHo ocHOBHOE cojiepkaHue MaTepualla; 3HaYuTellbHas 4acTh MPOrPAaMMHBIX 3HAHUN HE pacKpbITa; OTCYTCTBYIOT BBIBOJIBI U
0000111eHNS; 3HaHUS HE IPUMEHSIOTCS IPU PEIIEHUH BOIIPOCOB U 3aj1ay; 6oJjiee IBYyX IpyObIX OINOOK, HEe UCTIPAaBIEHHBIX JIAXKe C
MTOMOIIBIO YUUTES.

OO0yuaromuiicst He MOKET OTBETUTH HU Ha OJIMH MOCTaBJICHHBIM BOMPOC MO0 oTBeuaeT MeHee 4yeM Ha 50% BompocoB 6a30BOTO

MHUHUMYMA.

3. Kputepun oueHMBAHUS MHCHbMEHHBIX Pa00T (KOHTPOJIbHBIX, CAMOCTOSATEJIbHBIX)

‘OTMeTKaH Kpurepuu BbICTABJIEHHS] 0TMETOK

‘5 HPa60Ta BBITIOJTHEHA 0€3 OMMOOK M HEIOYETOB JTMOO TOTYIIEH He 00Jiee YeM OJIMH HEJ0UET.

‘4 HPa60Ta BBITIOJTHEHA [TOJIHOCTHIO; AOMYIIeHa He 0oJiee ueM OJIHa HerpyoOast omuoka u OAUH HeA0UET 100 He OoJiee IBYX HEIOUETOB.

3 [IpaBuiIbHO BBHIMOJIHEHO HE MEHEE MOJOBUHBI PA0OTHI; IMOO JOMYIEHBl OMIMOKY U HEJTOYETHI B MpefiesiaX, yKa3aHHbIX B paboueit
MIpOrpaMMe Uil OTMETKH «3.

‘2 HKoaneCTBo OLIMOOK U HEAOYETOB MPEBBILIACT HOPMY ISl OTMETKH «3» 100 MPaBUIBHO BBHIIOJHEHA HEJAOCTATOYHAS YaCTh PaOOTHI. ‘

‘1 HO6yqa}0mHI71c;1 OTKa3aJcsl BBIMIOJIHATH PadOTy MO0 MpaBUIIbHO BhINOIHEHO MeHee 30% paboThl.

4. Kputepuu onleHUBAHUS KAYeCTBEHHBIX 32124

‘OTMeTKaH KpuTepuu BbICTABJIEHHS] 0TMETOK

5

HHpaBI/mLHHﬁ OTBET M JJOCTATOYHOE Oe30111M00uHOe 000CHOBAHHUE.




‘OTMeTKaH KpnTeplm BBICTABJICHUA OTMETOK ‘

4 [IpaBunbHBII OTBET, HO 000CHOBAHNE HETIOJIHOE WM COACPIKUT HETOUHOCTH; YKa3aHbl OTHOCSIINECS K BOTIPOCY (hM3NYECKHE SBICHUS
WJIW 3aKOHBI.

‘3 HKOppeKTHHe paccyxJIeH!s! IPUBOJIAT K IPAaBUILHOMY OTBETY, HO CaM OTBET SIBHO HE COPMYIUPOBaH. ‘

‘2 HPaccymneHm HE OTHOCATCSI K BOIIPOCY JIOO OTBET HEBEPEH, HE3ABUCHMO OT HAJIMUUS PacCyKICHUH. ‘

‘1 HOTBCT U PacCyKIEHUs OTCYTCTBYIOT. ‘

5. Kpurepuu onieHUBaHUA PACYETHBIX 32124

‘OTMeTKaH Kpurtepun BbiCTaBJICHUS OTMETOK
5 ITonnoe Hp'étBI/IJ'II)HOG puemeHHe: KpaTKoe yCcIoBUEe, HE0OX0AMMbIe (POPMYIIBI i YpaBHEHHUS, KOPPEKTHBIC TPEOOPa30BAHMS U PACUETHI,
MPaBWIBLHBIN YHCIIOBOM OTBET C €AWHUIIAMHA U3MEPECHHS.
4 Heo6xomumble hopMyItbl 3amucaHbl, BEIYUCICHHS BBIHOJ'IHCHPI, HO JIOTYIIIEHA OITMOKA B KPATKOM YCIIOBHH WUJTH TIEPEBOJIC STUHUIL
CH; mubo pemreHre 1aHO B 00IIEM BUE 0€3 YMCIOBBIX Pacu€ToB; JIHMOO AOMYIIEHA BRIYNCIUTEIbHAS OMNOKA.
‘3 HI/IcnonL3OBaHH HE BCE UCXOHBIE (OPMYITBI TUO0 B OHOM U3 (GOPMYIT TOTyIIEHA OIITHOKA. ‘
‘2 HPemeHI/Ie HE COOTBETCTBYET KPUTEPHUSAM ISl OTMETOK «5», «4» Win «3». ‘
‘1 H3az[aqa HE BBITIOJTHEHA JIN0O pelIeHNuEe HEe COOTBETCTBYET KPUTEPHSAM TSI OTMETOK «5», «4», «3» 1 «2». ‘
6. TectupoBanue
‘OTMeTKaH Kpurepun BbICTaBJIEHHSI 0TMETOK ‘
‘5 H80—100% OT 00I111ero yrcia 0aaIoB. ‘
‘4 H60—79% oT 00IIero yrcia 0aIoB. ‘
‘3 H35—59% oT 00I1Iero yucia 0aioB. ‘




‘OTMeTKa‘

‘ KpuTeplm BBICTABJICHUA OTMETOK ‘

2 |

‘MGHGG 35% ot obmero yrcna 6a/uUI0B, paboTa HE HAYaTa WU HE MPEACTaBlIcHA Ha HpOBepKy.‘

‘1 HO6yqa10m1/H71cs1 HE NPUCTYNHI K padore. ‘
/. Kpurepum oneHuUBaHus1 J1a00OPATOPHBIX padoT
‘OTMETKaH Kpurtepuu BbIcTaB/IeHUSI OTMETOK
Lenb ombITa OnpeneneHa MpaBWIIbHO; pad0Ta BHIMIOJHEHA MOJHOCTHIO M TIOCIIEI0BATEIBHO; 000pyIOBaHHE BEIOPAHO W ITOATOTOBIICHO
5 CaMOCTOSITEIPHO; U3MEPEHHUS TIPOBEICHBI PAIIMOHATHHO W 0€3011aCHO; HAOIIOICHUSI OTMCAHbl TPAMOTHO; OTYET 0(OpMIIEH aKKypaTHO;
pacu€Thl, TAOMUIBI, TPa(UKK U BHIBOJIBI BBITIOTHEHBI IPABUITBHO.
BrImonHeHs TpeOOBaHUS K OTMETKE «5», HO YCIIOBUS OIBITAa HE 00ECTICYNBAIN JJOCTATOYHYIO TOYHOCTh, SKCIIEPUMEHT BHITIOJTHEH HE
4 MOJIHOCTBI0, UMEIOTCSI HETOUYHOCTH B HAOJIIOAEHUSAX WIN HETOJIHbIE BBIBO/IbI; JOIYIIEHO JBa-TpU HeJouéTa 1100 Oosee ofHOU rpy0oit
OILIMOKA U OQWH HEOYET.
3 Ienb onpeneneHa NpaBUIIbHO; BBITIOJIHEHO HE MEHEE MOJIOBUHBI paOOThI, TOCTATOYHOMN /17151 OCHOBHBIX PE3Y/IbTaTOB M BBHIBOJIOB;
OTJIEJIbHBIE IEHCTBHS BBIMOIHEHBI C TIOMOLIBIO YUUTEIS; UMEIOTCS UCIPAaBUMbIE OLIMOKU B OIBITE MJIN OTYETE.
Lesnb camoCTOATENIBHO HE OIpe/iesieHa; paboTa BhIIOJHEHA HEIOCTATOYHO JJIs BBIBOJIOB; 000PYI0BaHUE HE MOATOTOBIIEHO;
2 W3MEpEHNUs, HAOIIOJeHNUS WIIM PACUEThI BBINOJIHEHB! HETIPaBUIIBHO; AOMYIIEHBI IBE U 00Jiee HEeHCIIPaBICHHbIE IPpyOble OIIUOKH, B TOM
qucIe 110 TEXHUKE 0€30MaCHOCTH.
‘1 HHa6opaTopHa;1 paloTa MOJTHOCTHIO HE BBIIIOJHEHA.
8. Kpurtepum onennBanus 3a4éra
‘OTMeTKaH Kpurepun BbICTaBJICHUS] 0TMETOK
BepHoe nonnmanue GU3NUECKON CYIIHOCTH SBJICHUN U 3aKOHOB; TOUHBIE OIpEJICJIEHNs; 3HAHNUE BEJIMUMH, €IUMHHI] U CIOCOO0B
5

HU3MEPCHHUA,; [TPABUJIBHBIC CXEMbI U l"pa(I)I/IKI/I; IIPUMCHCHUC 3HaHUM B HOBOH CUTyalluu U YCTAHOBJICHHUC CBsI3€M C paHee N3Yy4YCHHBIM
MaTepruajioM.




OTMeTKaH

KpnTepml BbICTABJICHUA O0TMETOK

OTBGT B OCHOBHOM COOTBCTCTByeT TpC6OBaHI/I$IM K OTMCTKEC ((5)), HO OTCYTCTBYIOT CaMOCTO?[TeJ’IBHBIfI IIJ1aH, HOBBIC HpI/IMCpBI HNIN
4 MIPUMEHEHNE 3HAHUN B HOBOM CUTYyalluH; IOIYIIeHa O/JHa OIIMOKa UK He 0oJiee IByX HEJ0YETOB, UCIIPABIISEMBIX CAMOCTOSTEIBHO
WY ¢ HEOOJIBIION HOMOIIBIO.

3 ®duznyeckas CyIIHOCTh SIBJIECHUM MMOHATAa; UMEIOTCS OT/AEIbHbIE IPOOEIBI; MPOCTHIE 33/1a4H PELIAOTCs 110 TOTOBBIM opMysiaM, HO
peoOpa30BaHMsl BHI3BIBAIOT 3aTPYAHEHNUS; JOMYIIEHbI OIIMOKN U HEJOUETHI B IIpeieax HOPMBI ISl OTMETKH «3».

‘2 HOCHOBHHC 3HaHUS U YMEHUsSI HE OCBOCHBI; JIOMYIIEHO OO0JIbIIE OMMOOK U HETOUETOB, YEM JIOMTYCKACTCS SISl OTMETKH «3».

‘1 H06yqa}0mm71csi OTKa3aJICsl BBIMIOJIHATH paloTy.

9. TumoJsorust OMIMOOK

‘TI/III OLIMOKH H

Conep:xanue oMOKH

He3nanne oCHOBHBIX HOHHTHP'I, 3aKOHOB, ITpaBUJI, (bOpMy.]'I, CHUMBOIJIOB U €ANHUIL]; HCYMCHHE BBIACIIATH T'NIABHOC, HECBO3MOXHOCTD

I'pyobie MIPUMEHHUTD 3HAHUS JUIsI pEllIeHUs 3a]1a4 Wil 0ObSICHEHUS SBJICHUI; HEBEpHOE MOHUMAaHKE YCIOBUS 3a7jaui; HEyMEHUE YUTATh U

OIIUOKHU CTPOUTH IpaUKU U CXEMbI; HEyMEHHE MOATOTOBUTH 000pYI0BaHHE, TPOBECTHU OTIBIT, BHIIOJHUTh PACUETHI MU ONPEIEIUTD
MoKa3zaHus npuoopa.

Herpy6bie ||Hetounoctu B hopMynupoBKax U ONpPEesICHUSX; HETIOIHBINA OTBET; MPOITYCK OCHOBHBIX MPU3HAKOB MOHITHS; OITMOKH B

OIIHOKHU 0003HaYeHUSIX, UePTEKax, rpadukax U eIMHULIAX; HeCOOIIOeHUE YCIOBUHN OIbITa; HEPAIIMOHATIbHBIN X0/ PEIICHHUS.

Henouérst HepaunoHnanbHble 3a1IUCH U BBIYUCICHUS; OTJCNbHBIE apupMeTHIeCKHe OMHNOKY, HE HCKAXKAIOILIUE Pe3yNIbTaT; HOTPEIIHOCTH B

(hopMyIUpOBKE OTBETa; HEOPEIKHOCTH B 3aMUCAX, cXeMax U rpadukax; opdorpaduyeckue 1 MyHKTyallMOHHBIE OIIHUOKH.
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