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MNOACHUTEJBHASA 3AIINCKA

PaGouyassi mnporpamma mno mnpeamery «®Pusuka» i 7-9 kiacca -
COCTaBJICHA B COOTBETCTBUU C TpeOoBaHUsMU DenepallbHOro rocyJapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAAapTa OCHOBHOIO OOIEro 0Opa30BaHUSs, YTBEPKIACHHOTO
npukazoM MunoOpHayku Poccum ot 17.12.2010 r. Nel897 (c uaMeHeHUsIMH U
nonoyiHeHus MK ), DenepanbHOl 00pa3oBaTENbHOM MPOrPaMMbl OCHOBHOTO OOIIIETO
obpazoBanus (IIpukaz MunuctepctBa mpocseniennsi Poccutickoit deneparuu ot
18.05.2023 1. Ne 370) m Ha OCHOBE OCHOBHOM 0Opa30BaTEIbHOW IMPOTrPaMMBbI
OCHOBHOTO o011ero oOpa3oBaHUs MyHununansHOro OIOI>)KETHOTO
00111e00pa30BaTEIHLHOTO YUPEKICHUS «ManokanManimHcKas CpeaHsis
o0111e00pa3oBaTeyibHas IIKOJIa.

[IporpaMMa 1o (¢u3MKe Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMUU K Pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMmbl 1O (HU3MKE HaAmpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaromuXcsi M OPraHU3alyi0 H3yYEHHUs
bu3uKN Ha AEATeTPHOCTHOW OcHOBEe. B mporpamme mo (u3HKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METaNpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma o ¢u3nke ycTaHABIMBAET pacmpeereHrue yaeOHOro MaTepuaa
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJECpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUA METOJUYECKON
MOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3yIOIIUM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, Ouosiorued, actpoHoMuerd u (GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
npenocTaBisgeT HauOosiee sICHble OOpas3lbl MPUMEHEHHS HAyyHOro MeEToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa U3 TVIaBHBIX 3a/a4 (PU3WYECKOro 0O0pa3oBaHUSl B CTPYKType OOIIero
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH H
MHTEepeca K HayKe y 00y4aronmxcs.



N3yyenne ¢usnku Ha 0a30BOM YpPOBHE TPEAINOIAraeT OBJIAJCHUE
CICIYIONUMH KOMIETCHTHOCTSMH, XapaKTePU3YIOIMMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTH:

e HAYYHO OOBSICHSITh SIBJICHUS;

e OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e HHTEPIIPETUPOBATH JaHHBIC M WCIIOJIH30BaTh HAYYHBIC JOKA3aTEIhCTBA IS
MIOJTYYCHUS BBIBOJIOB.

[lean wu3yueHus (U3MKKM Ha YypOBHE OCHOBHOro 00I1Iero o00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTEIbHbIE MPOrPaMMbl, YTBEPXKAEHHONW pEHICHUEM
Konnernn Munucrepcrsa npocsemienust Poccutickoii denepanuu (MpoTokos oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenus pusuku:

e MPUOOpETEHNE WHTEpPECa W CTPEMIICHHS OOydJaloImMXCd K HAYIHOMY
W3YUCHUIO TPUPOMABI, Pa3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE MPEJICTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMHUpOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

o popMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e popMUpOBaHUE TPEACTABICHUN O PO (PUBUKU JUIsI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  NPEACTABJICHUA O BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAILHONW  AESTEILHOCTH, CBS3aHHOM C (PU3MKOHM, TMOArOTOBKAa K
JTanbHEHIIIeMy 0OYUIEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTikeHne 3THX Iesied mporpaMmbl MO (U3HKE HAa yYpOBHE OCHOBHOTO
o01miero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1ay:

e IPUOOpETEHNE 3HAHWK O  JAUCKPETHOM  CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKHX, TCTIOBBIX, JJICKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e IPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
WCITOJIb30BAHUEM TIOJTYICHHBIX 3HAHUM;

¢ OCBOGHHE METOJOB pEIIEHUS TMPOCTEUIINX Pacu€THBIX 3aJad ¢
WCITOJIb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKUX U
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHUI HAOJIOMATh MPUPOJHBIC SIBJICHUS U BBHITIOJHATH OIBITHI,
nabopaTopHble pabOThI U IKCIEPUMEHTAIBHBIC WCCIEAOBAHUS C HUCIIOIh30BAHUEM
U3MEPUTEITLHBIX TPUOOPOB;



e OCBOCHHE MPUEMOB PAOOTHI ¢ WH(pOpManuend (HU3NUECKOTO COAEpIKAHMS,
BKIItOYasi WHGOPMALMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HKH, aHalu3 U
KPUTHUECKOE OLIEHWBaHWE NH(POPMAINH;

« 3HAKOMCTBO cO chepamu npodhecCuOHATBHOM AESTENbHOCTH, CBA3aHHBIMU C
GbU3MKON, U COBPEMEHHBIMU TEXHOJOTUSMHU, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
buznyecKoil HayKu.

Ha usydenue ¢usmku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEl0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeno).

[Ipennaraemelii B mporpamMme o (pu3uke nepedeHp J1abopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEINb JIelaeT BIOOP MPOBEACHUS
71a00paTOPHBIX pPabOT U OMNBITOB C Y4E€TOM HMHIUBUAYaJIbHBIX OCOOEHHOCTEN
OoOy4Jarommxcs, CHUCKa AKCIEPUMEHTAIbHBIX 3alaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 110 (PU3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka o mnpupoge. fBneHus npuponapl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenUuuHBL. M3mepeHue ¢usnueckux BenudyuH. Pu3nueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka wu JApyrue ecTeCTBEHHbIE HAyKd H3Y4YalOT MPHUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOmogaeMoro aByieHus. Onucanne (pU3NUECKUX SBICHUN ¢ TIOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

1. MexaHnuueckue, TEIJIOBBIE, JJIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusndeckue MpuOOPsI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimel.

1 OmnpeneneHne 1eHbl IeJICHUS IIKaIbl U3MEPUTEILHOTO TTpUbdopa.

2 N3mepenue pacCTOsIHUN.

3. N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETa.

4 Onpenenenue pa3MepoB MalbIX TEN.

5. N3Mepenue temriieparypsl Py MOMOIIM KUJKOCTHOTO TEPMOMETPA U

JIaT4YUKA TEMIIEPATYPHI.

6. [IpoBeneHune wuccienoBaHUsl 10 NPOBEPKE THUIOTE3BL: HAJIbHOCTD
noji€Ta mapukKa, MymEeHHOr0 FOPU30HTAIBHO, TeM OO0JbIIe, YeM OOJIbIIIE BBICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemiecTBa: aTroMbl W MOJEKYJIbl, HUX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactul] BemiectBa. CBs3b CKOPOCTH JBWXKEHUSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE ra3oB, KUAKOCTENH U TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.



1. Habmtonenue OpoyHOBCKOTO IBUYKEHUSI.

2. Hab6mronenue nuddysun.

3. Habnrogenue  sBIEHUN, OOBICHAIOIIMXCS  MPUTSHKEHUEM  WJIU
OTTaJKMBAaHUEM YACTHUII BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OrneHka auamMeTpa aTroMa METOJOM psIOB (C  HCIOIb30BaHHEM
dboTorpadwuii).

2. OTBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACITUPEHUS T'a30B.

3. OnpITel 1O  OOHapyXEHWIO JEHUCTBUS CHJI  MOJICKYJSPHOTO
HPUTSHKCHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAECTBHE TeJl.

Mexannueckoe nBWKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHIKECHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHHUS.

SBnenne wuHepHMU. 3aKOH MHepuuU. B3anmmonencTBue TeNl Kak INPUYMHA
W3MEHEHHsI CKOPOCTH JBWXEHWsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuila Kak xapakTepuCTHKa B3auMoJercTBUs Ted. Cuia ynpyrocTd M 3aKOH
['yka. M3mMepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepeHne cKkOpOCTH MPSAMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjeHUST MHEPIIUH.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBHIO TEIL.
CnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

1

2

3

4. Hab6nronenune n3MeHeHnust CKOPOCTH MPY B3aUMOJICUCTBUU TEIL.
5

6.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBMXKEHUs (IIapuka B
AKUJKOCTH, MOJIEJIH JIEKTPUIECKOTO0 aBTOMOOWJIS M TaK Janee).

2. Onpenenenue cpeIHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

3. Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. OneIThI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTh pacTsHKEHUs

(medhopmanivn) Npy>KUHBI OT MPUITOKEHHON CHIIBI.



5. OnebITHI, I€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHUS
OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasnen 4. laBinenne TBEPABIX TeJl, JKMIKOCTEH U ra3os.

HMasnenne. CriocoObl yMEHBIIEHUS U yBEIUYEHUS JaBieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHUsA raza oT oObEma, TemmepaTypsl. Ilepenaua naBineHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIyOWHBL. [ 'mapocraTmyeckuid
napajokc. Coobmatrouecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnu u armocepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHMS
BO3qylmHOW o6osouku 3emau. Onbitr Toppuuemnu. M3mepenue arMmocepHOro
JABJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JleficTBrE KUIKOCTU U Tra3a Ha MOTPYKEHHOE B HUX TeJO. BrITamkusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.

1 3aBUCUMOCTbD JAABJIEHU ra3a OT TEMIEPATYPBHI.

2 [lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

3. Coobmiaromuecs cocyabl.

4 ['mapaBauyueckuit mpecc.

5 [IposiBnenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

6. 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHON YaCTH
TeJa U INIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue 1uIaBaHUSA TEN: IUIABAHME WM IOTPY)KEHHE Tel B
3aBUCHMOCTH OT COOTHOILIEHUS IIJIOTHOCTEN TENIA U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanre 3aBUCMMOCTH Beca Tela B BoJAE€ OT 00BbEMa
MOrPYKEHHOMU B )KUIAKOCTh YaCTH TeJa.

2. OnpeneneHne BBITAIKUBAIONICH CHIIBI, JEUCTBYIOLIEH Ha TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. ITpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha
TEJIO B XKUJKOCTH, OT MacChl TeNa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JEUCTBYIOIIEH Ha TEJIO B KUJAKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH
T€Ja U OT INIOTHOCTH JKUJKOCTH.

5. KoncTtpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKU W
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.



[IpocTeie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» Mexanukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanuueckass odHeprud. KuneTnmdeckas W INOTEHUUAIbHAS DHEPTUS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAHUYECKOW SHEPTUU B JIPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. OmnpeneneHue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKCHUH
T€JIa 10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanne ycioBUil paBHOBECHS pblyara.

3. N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

4. N3ydeHne 3aK0Ha COXPAaHECHHSI MEXaHUYECKOW DHEPTUU.

8 KIIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KUHETUUYECKOW TEOPUU CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPAOro, XKHUIAKOTO U Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKECHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Busr TeIUIoNepeAauu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KomnyectBOo TemsoTel. YeiapHas TEIUIOEMKOCTH BEIlECTBA. 1eINIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u koHjaeHcauus. Mcnapenue. Kunenue. YnaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHas TEMI0Ta CrOpaHusl.

[IpuHuunel paboThl TemioBbix ABuratenedt KIIJ TemmoBoro aBurarerns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.



3aKoH COXPaHCHHUA U IPCBPAIICHHNA SHCPIU B TCIJIOBLIX IIPOLCCCAX.

Hemoncmpayuu.

1 HaGnronenrie OpoyHOBCKOTO IBUKEHUS.

2 HaGmonenne nuddysun.

3. HaGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.

4 HaOGnroienue TenioBoro paciuupeHus Ted.

5. V3meHeHue naBlieHUs Ta3a NPH W3MEHEHUH O0BEMA W HarpeBaHUU
WJIU OXJIAXKICHUU.

6. [IpaBuiia U3MepeHUs TEMITEPATYPBL.

7. Buasl Tertonepenaym.

8. OxJtakieHue Ipyu COBEPIIEHUH PabOTHI.

9. HarpeBanue npu coBepiiieHUH pabOoThl BHEIIHUMU CUJIaMHU.

10. CpaBHEHUE TEIUIOEMKOCTEN PAa3IUYHBIX BEIIECTB.

11. Hab6nronenue xurenus.

12. HaOmnronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABJICHUU.

13. Mopenn TEeIIOBEIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OnepiTl 1O  OOHAPYXKEHUIO  JEHUCTBUA CHJI  MOJIEKYJSIPHOTO
MPUTSKECHHUSL.

2. OMnBITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIU UJTK caxapa.

3. OnbITEl IO HAOJIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH
Y TBEPIBIX TEII.

4. Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

5. OMnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. [IpoBepka ruUMOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUUECKOM TPYOKE OT TeMIIepaTyphl.

7. Habnronenne m3MeHEHUs BHYTPEHHEH HSHEPruu Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEITHUX CHJI.

8. HccnenoBanue siBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOHON U
ropsiueu BOJIBI.

9. OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW TIpHU
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

10. Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npoliecca UCIapeHus.

12. OrnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

13. OmnpeneneHue yaenabHOM TEMIOTHI IJIaBIECHUS JIbJIA.

Pasnen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.



Onextpuzaums Tena. [[Ba poja siekTpuyeckux 3apsaoB. B3aumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnoiue. HanpsoxkéHHOCTh 3nekTpudeckoro mnois. [IpuHnunmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocutenu 3meKTpuYecKuX 3apsiioB. DJIEMEHTAPHBIN 3IEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpuyeckass nenb. Cuina  TOKa.  DJEKTPUYECKOE  HANPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BeLIECTBA. 3akoH Oma
I ydactka nenu.  [locienoBarenbHOE M MAapallIebHOE  COCAUHEHUE
IIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jxoyns—Jlenua.
DneKkTpudecKre enu U MOTPEeOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

IlocTossHHBIE ~ MarHATHL.  B3auMonelWcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUJIS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
AJIIEKTPOMArHuTOB B TEXHUKE. [IeCTBME MAarHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel apanest. SIBieHue eKTpOMarHuTHOM MHAyKUMM. [Ipasumno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Hemoncmpayuu.

1. DJIeKTpU3aLus Tell.

2. JIBa poma 3JIEKTpUYECKHUX 3apsiioB M B3aMMOJIEUCTBHE 3apsSKEHHBIX
TeN.

3 YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

4 DNeKTpocTaTH4eCcKast HHAYKIHUS.

5 3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPSI0B.

6. [IpOBOIHUKH U AUBJIECKTPUKH.

7 MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
8 M cTOYHMKY TOCTOSIHHOTO TOKA.

9 JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B KUJIKOCTH.
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11. ["a30BbIi1 pa3psin.

12. N3mepeHue cuiibl TOKa aMIepMETPOM.

13. N3mepeHue 3IeKTpUUeCKOT0 HAMPSHKEHUS! BOJIBTMETPOM.

14. Peocrtar u Mara3uH conmpoTHBIICHUH.

15. B3aumoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICICHUS MOJIOCOB MAarHUTA.

17. MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

18. OnbIT IpcTena.

19. MarsuTHoe 10je ToKa. DJIeKTPOMAarHmT.

20. JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

21. DIIEKTPOJIBUTATENh OCTOSHHOTO TOKA.

22. HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

23. OnbiThl Dapajes.

24, 3aBUCMMOCTh HAIpaBJICHUS WHIYKIIMOHHOIO TOKa OT YCJIIOBHUH €ro
BO3HUKHOBEHUSI.

25. DJIEKTPOTreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITel 1O HAONIOACHUIO JJICKTPU3AIMHU Tel HWHAYKIHEH u TIpHU
COIIPUKOCHOBEHUH.

2. HccnenoBanre AEUCTBUS DJIEKTPUUECKOTO MOJS HA MPOBOAHUKHU M
JIADJICKTPUKH.

3. COopka u mpoBepka pabOThI JIEKTPUICCKON 1T MOCTOSHHOTO TOKA.

4, N3MepeHue u peryaupoBaHue CUIIbl TOKA.

5. N3mepeHune u peryJIupoBaHUe HAIPSKEHUS.

6. HccnenoBanre 3aBUCUMOCTU CUITBI TOKA, UIIYIIETO Yepe3 pe3ucTop, oT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OnpIThl,  JEMOHCTPUPYIOUIHE  3aBUCUMOCTb  3JEKTPUUYECKOTO
COIIPOTHUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, ITJIOMIAAX MONEPEYHOIO0 CEYEHUS U
Marepuara.

8. [IpoBepka mpaBuia CIOXKEHUSI HANPSHKEHUW TIPU TOCIEA0BaTEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBmiia JUIs CHIIBI TOKA TIPH IMapalICIbHOM COCIUHCHUH
PE3UCTOPOB.

10. OnpeneneHue pabOThl  AJIEKTPUUECKOTO TOKa, HUIYIIETOo dYepes
pe3ucTop.

11. OnpenenieHue MOIIHOCTH DJCKTPUUYECKOTO TOKAa, BBIACISIEMOM Ha
pe3ucTope.

12. HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MUAYILETO Yepe3 JIAMIIOUKY,

OT HAIIPsAKCHUA Ha HEH.
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13. Onpenenenue KIIJ[ HarpeBaTesns.

14. HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS ITOCTOSTHHBIX MAarHUTOB.

15. W3ydyeHne MarHUTHOTO IIOJIS TIOCTOSIHHBIX MArHUTOB TMPH KX
O0OBEIMHEHUU U Pa3JICIICHUN.

16. HccnenoBanue JEUCTBHS DJJIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTPEIIKY.

17. OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh CHIIBI B3aHMMOJEHCTBHS
KAaTyLIKH ¢ TOKOM M MarHATa OT CWJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIKE.

18. W3yyeHue neicTBUSA MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nu3yuenue padboTsl JJIEKTPOIBUTATENIS.

20. N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKH.

21. OnBITEl 0 UCCIAEAOBAHUIO SIBJICHUS JJEKTPOMATHUTHOW WHIYKIIVH:

HCCICA0OBAaHNC W3MEHCHUI 3HAUCHUS U HaIIpaBJICHUA HHAYKIIHMOHHOI'O TOKA.
9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe aBwkeHue. MarepuanbHas Touka. Cucrema oOTCUéra.
OTHOCHUTEIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHue. HepaBHOMepHOE mpsiMONIMHENHOE ABHKEeHUE. CpenHsas U MIHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHeHOe nBukeHue. CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEeHHE MO OKpyxkHOcTU. [lepmon m yactora obOparieHwus.
JIunelHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBsii 3axoH Herotona. Bropont 3akon Hetorona. Tpetnit 3akon HproToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuia TPEeHUs CKOJIbXKEHUS, CHUla
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTHU M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOuku. AOComoTHO TBEpAOEe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. 3meHenne umiynbca. MImynbe CHilbl. 3aKOH COXpPaHEHUS
uMITyJabca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabora U MomHOCTh. PaGoTa cun TsDKECTH, YHPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
IIOBEPXHOCTBIO 3eMiM. [loTeHIManbHas s3Heprus c:xatoi npykuHsl. Kunetnaeckas
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sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HabmroieHue MexaHu4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO PAa3HBIX
TE€JI OTCUETa.

2. CpaBHeHHE TIyTe€l U TPACKTOPHHA ABMUKEHHUS OJHOTO M TOTO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

4. HccnenoBanne NPpU3HAKOB PABHOYCKOPEHHOTO IBH)KCHHUS.

5. Habmroienue 1BUKeHUs Tela 10 OKPYKHOCTH.

6. Habnrogenne MexaHWMYeCKUX SIBICHHWH, MPOUCXOIALIMX B CHUCTEME

orcuéra «Tenexka» mnpu €€ PaBHOMEPHOM UM YCKOPEHHOM JBH)KCHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHUS Tella OT MacChl Tejla W JEHCTBYIOLIEH Ha
HETO CHUJIBL.

8. HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

9. M3meHeHnue Beca Teia Mpyu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya uMmIrysabca py B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

12. CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aMMOJICUCTBUH.

13. CoxpaHeHue UMITyJibca NPy a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.

14. HabmtoieHue peakTHBHOTO ABM)KECHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTHU [TPU CBOOOTHOM IMaJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM DSHEPruu MpU JABWKEHUU TeEJla IOA

JNEUCTBUEM TIPYKUHBI.
Jlabopamopuvie pabomul u onvimel.

1. KoncTtpyupoBanue  Tpakta Ui pa3sroOHa MW JaJbHEUIIEro
PABHOMEPHOTO IBUKEHUS [IAPUKA WU TEJICKKHU.

2. OmnpeneneHue CpeIHe CKOPOCTU CKOJBKEHUSI OpycKa WM JBUXKCHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. Onpenenenue yCKOPEHHUs Tela NPU PaBHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOM TUIOCKOCTH.

4. Hccnenosanue 3aBUCHUMOCTH yTH oT BPEMEHU npu
PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

5. [IpoBepka TruMOTE3bl: €CIW MNPU PABHOYCKOPEHHOM JIBUJKEHUU O€3

HavyajbHOU CKOpPOCTH IIYTH OTHOCATCA KaK pPAn HEUYETHBIX qucCcia, TO
COOTBCTCTBYIOHIHUC ITPOMCIKYTKH BPEMCHHU OMHAKOBEI.

6. I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTU CHJIBI TPCHHA CKOJBXCHHA OT CHIIbL
HOPMAJIbHOT'O OAaBJICHUA.
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7. Omnpenenenve KO3pGUIUEHTA TPEHUS CKOIBKESHHUSL.

8. OmnpenenenHne KECTKOCTU IPYKUHBI.

9. Omnpenenenue paOOThl CHUJIBI TPEHUS NPH PABHOMEPHOM JIBH>KEHHH
TeJIa TI0 TOPU30HTAITBFHON TTOBEPXHOCTH.

10. Omnpenenenne pabOThl CWIbI YOPYrOCTHM IpU NHOIBEME TIpy3a C
UCIIOJIb30BaHUEM HETIOABUKHOTO U TIOJBUYKHOTO OJIOKOB.

11. W3ydeHne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHuS M BOJIHBI.

KonebatenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUI: IEpUO,
4acToTa, aMIUIMTy1a. MareMaTu4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamienue
SHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  KojeOaHus.  BbeIHyxzaeHHble — KoneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. MH(ppas3Byk u

YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenne xoneOauuii Tel Mmoa HEWCTBUEM CHIIBI TSHKECTH U CHJIBI
YIOPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3 HabGnronenune BRIHY)IECHHBIX KOJI€OaHM U PE30HAHCA.

4. PacnpoctpaneHre npooJibHbIX U MONEPEYHBIX BOJIH (Ha MOJENH).

5 Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenne YacTOThl M Tepuoja KojeOaHWil MaTeMaTH4eCKOTro
MasiTHUKA.

2. OnpeneneHue 4YacToThl W Nepuofa KoJieOaHUM  MPYKUHHOTO
MasiTHUKA.

3. HccnenoBanre 3aBUCMMOCTH TEpHOJa KOJIEOAHMH MOJBEIIEHHOTO K
HUTHU Tpy3a OT JJIUHBI HUTH.

4. HccnenoBanre 3aBUCMMOCTH Tepuofa KoOJIEOAHWUH TPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH MEPHOJIa KoJIeOaHHM Tpy3a, MOJIBEIICHHOTO
K HUTH, OT Macchl rpys3a.

6. OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb Tepuoaa KoyieOaHHit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.
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Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  OJJEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSA3H.

OnekTpomMarauTHas npupoja csera. CkopocTe cBeTa. BoinHOBBEIE CBOMCTBa
CBETA.

Hemoncmpauyuu.
1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBEBIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. WN3ydeHne CBOWCTB  JJIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOMIBHOTO TeedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  moxmens  cBera.  Mcrounuku — cBera.  IIpsaMmonuHeinHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH NpenoOMIICHHS cBeTa. [lonHoe BHyTpeHHEE
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox nyweit B guH3e. OnTuueckas cucrtema (oroarrapara,
MHUKpPOCKOIa M Teneckona. ['Jla3 kak onTuyeckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekrp. Onbeitel HpetoTona. Croxenue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Hemoncmpauuu.

1. [IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tomyuenue wu300pakeHU! B IUIOCKOM, BOTHYTOM U BBIIYKIOM
3epKajiax.

4. [Ipenomienue cBera.

5 OnTuuecKkuii CBETOBO/I.

6 Xon mydeil B cobuparoiieil JnH3e.

7. XO0J ny4yelr B pacCenBaIOIIEH JINH3E.

8 [TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9 [Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenb riasza.
11. Paznoxxenue 06e0ro cBeTa B CIEeKTp.
12. [Tomy4yenune 6emoro cBeTa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.
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1. HccnenoBanre 3aBUCMMOCTH YIUIa OTPaXXEHUs CBETOBOTO JIyda OT
yria najgeHusl.

2. W3ydyeHne XapakTepUCTHK HU300paXeHHs TMpeAMeTa B IUIOCKOM
3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHHSI CBETOBOTO Jy4a OT
yrja MaJeHus Ha TPAHULIE «BO3LYX—CTEKIION.

4. [Tomyuenue n300pakeHUil ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenne (OKYCHOIO  pacCTOSHUS W ONTHYECKOM  CHJIBI
cOOUparoILEH JINH3BI.

6. OmnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnpITHl IO BOCHPUATHIO LIBETA MIPEAMETOB MPHU UX HAOIIOACHUH Yepes3

LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mnaHerapHas mozaenb atoma. Mojens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, Oeta- 1 ramma-u3iaydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro szxpa. HM3zoromsl. PaanoaxtrBHBIE
npespauieHus. Ilepuon nmonypacnaaa aTOMHBIX SAED.

SnepHbie peakuuu. 3aKOHBl COXPAHEHUS 3apsIOBOTO M MAacCOBOIO YHCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3p Macchl M SHEpruu. Peakuun cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepretuka. JIeWCTBUS pPAaAUMOAKTUBHBIX HW3JIy4YEHUW HA JKUBBIC
OpTraHU3MBlI.

Jlemoncmpayuu.

1 CrekTpbl U3Ty4YEHHUS U TTOTJIOIICHMUS.

2 CnekTpbl pa3InyHbIX Ta30B.

3 CnekTp Bogopo/a.

4. Hab6mronenue tpekoB B kamepe Bunbcona.

5 PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

6. Peructpanus uzinydyeHus: IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HabmoieHue CrTomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE IHEPTHH YACTHUIIBI [0 TOPMO3ZHOMY
nytu (1o ¢potorpadusim).

3. N3mepeHne paanoakTHBHOTO (oOHa.

IHoBTOPUTEIBLHO-0000IHAKOIIMIT MOAYTb.

[ToBTOPUTEINEHO--0000IIAIONINI MOIYb MPEAHA3HAYCH JIJIsl CHCTEMAaTH3AIHN
u  0000ImEeHWS TPEIMETHOTO  COACPKAHWA W OMNbITa  JICSITEIBHOCTH,
NprOOPETEHHOTO TMPU M3YYECHUHU BCEro Kypca (DU3MKH, a TaKXKe JJIsl MOJATOTOBKH K
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OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu u3ydeHUn JaHHOTO MOAYJS PEANH3YIOTCS W CHCTEMATH3UPYIOTCS BHJIBI
JIESITEIIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIeYMBACTCS JOCTH)KCHUE MPEAMETHBIX H
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICIOBAHHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SIBIICHUS, TIPUMEHsISI TIONyYeHHBIC 3HAHUWS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIMIIHATBHO AESITETFHOCTHBIN XapaKTep NaHHOTO pas3feiia pPeau3yeTcs
32 CY€T TOro, 9YTO OOyYalOIIHECs BBIMOJIHSIIOT 33JaHus, B KOTOPHIX UM
npeIaraeTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHUU pACIO3HABaTh MU HAYYHO OOBSCHATH
dbu3ndeckue SBICHUS B OKPYKAOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

WCITOJIB30BaTh HAYYHBIC METOIBI UCCIICIOBAHUS (PH3NICCKUX SIBJICHUH, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HayYHBIC OCHOBBI HamOOJIee BAKHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTHI, HApUMEpP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HPHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHECHMS] BCEX M3BECTHBIX BHUIOB
DHEPTHUH.

Pabouaa npocpamma pazpabomana ¢ yuemom padoueil  nPOPAMMbI
60CNUMAHUAA.

BocnutarenpHbli MOTEHIMAN MPEIMETa PEaTu3yeTcs Yepe3 CICAYIoUIue
dbopMEbI yaeTa pabodeid mporpaMMbl BOCITTUTAHUS:

— MaKCHMaJIbHO€  WCIIOJIb30BAaHUE  BOCHUTATEIBHBIX  BO3MOXKHOCTEH
colepkaHusi ydyeOHOro mpenMera il (GOpPMHpPOBAHUA Y  OOyYaronIuxcs
POCCHIMCKUX  TPAJUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M  COLUOKYJIBTYPHBIX
LEHHOCTEH, POCCHUICKOT0 HMCTOPUYECKOTO CO3HAHMS HA OCHOBE HMCTOPHUYECKOTO
MPOCBEIICHUSI; TOAOOP COOTBETCTBYIOIIETO COJIEPKAHHUS YpPOKOB, 3aJaHUM,
BCIIOMOTATENIbHBIX MaTePUAJIOB, MPOOJIEMHBIX CUTYAIUi JJI1 00CYXKICHUM;

— BKJIIOUYEHUE B YPOK IIEJIEBBIX OPHEHTHPOB PE3yJbTaTOB BOCIMUTAHUSA, UX
y4€T B ONPEICIICHUH BOCITUTATEIBHBIX 33/1a4 YPOKOB, 3aHSITHIA;,

— BKJIIOYCHHE B YPOK TEMAaTHKH B COOTBETCTBHH C KaJICHIAPHBIM ILJIAHOM
BOCITUTATEIHLHOU PaOOTHI;

— BBIOOP METOJIOB, METOJMK, TEXHOJIOTHI, OKa3bIBAIOIIUX BOCIUTATEIHLHOEC
BO3JICHCTBHE HA JTUYHOCTHh B COOTBETCTBUU C BOCIIUTATEILHBIM UJI€ATIOM, IIEJIbIO U
3aJja4yaMi BOCTIMTAHUSA, IIEJIEBBIMH OpPUEHTHUPAMU PE3yIbTaTOB BOCIUTAHUS;
peaM3anuio MPUOPUTETA BOCTUTAHMS B YIEOHOM IEATENHHOCTH;

— MPUBJICUCHHWE BHUMaHUS OOYYAIOIIUXCS K IIEHHOCTHOMY AaCIEKTY
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U3ydaeMbIX Ha ypOKax TMPEAMETOB, SBICHUH H COOBITHI, WHUIIMHPOBAHHE
OOCY)KJICHH, BBICKa3bIBAHUH CBOETO MHEHHs, BBIPAOOTKHM CBOETO JIMYHOCTHOTO
OTHOIIICHUS K U3Y9aeMbIM COOBITHSIM, SIBJICHHSIM, JIUIIaM;

— NMPUMEHEHWE  WHTCPAaKTUBHBIX  (opM  y4eOHOH  paboOTl  —
WHTEIJICKTYallbHBIX, CTUMYJIUPYIOMIUX TO3HABATEIFHYI0 MOTHBAIIMIO, WUTPOBBIX
METOAMK, TUCKYCCHH, IarolUX BO3MOXXHOCTH TPHOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JIMAJIOTa; TPYMNIOBOW pabOThl, KOTOpas YYUT CTPOHTH
OTHOIICHHUS U JCHCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECCKOTO
MBIIICHHS,

— nmoOyXx/aeHne oO0ydJarommxcsi coOM0JaTh HOPMBI TOBEICHUS, IpaBHIIa
OOIIEHUST CO CBEPCTHUKAMHW M TEJaroraMu, COOTBETCTBYIOIIUE YKJIaIy
o011eo0pazoBaTeIbHON OpTaHu3aIH, YCTaHOBJICHHE U MOJITICPIKKY
no0poskenarenbHoil atmMmochepsl;

— opraHuzanyio  medcTBa  MOTHBHPOBAHHBIX W JPYIUPOBAHHBIX
oOyJaromuxcs Ha/ HEYCIEBAIOIMMHU OJHOKIACCHUKAMH, B TOM YHCJIE C 0COOBIMU
o0pa3oBaTEIbHBIMU  MOTPEOHOCTSIMH, JAIOMIETO0  OOYyYalomUMCSl  COIMATIBHO
3HAYUMBIH OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIIH;

— WHUIMHPOBAHWUE W TOMJEPKKY HCCIEIOBATEIBCKONH  ESTEIbHOCTH
oOyJaronmxcs, TIAHUPOBAHUE W BBHITIOJHCHUE WHIMBUAYAIBHBIX M TPYIIIOBBIX
MIPOEKTOB BOCIIUTATEIHFHON HAIIPaBICHHOCTH.

— moOyxaeHne oOydJaroumxcsi coONIoaTh Ha YPOKE OOIICTPUHSATHIC
HOPMBI TIOBEJICHWSI, IpaBWIa OOIIEHUS CO CTapmuMu (IeIaroruaeCKuMU
pabOTHHKaMH) U CBEpCTHUKAMHU (OOy4arOmUMHCS), TPUHIUIB Y4eOHOU
JVCIUTUTMHBI U CAMOOPTaHU3AIHH.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (puU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs HAIPABIECHO
Ha JOCTMKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbTate nzydenus (U3MKU Ha ypOBHE OCHOBHOT'O O0IIET0 0Opa3oBaHus
y oOyuarorierocst 6yayT copMupoBaHbl CIEAYIOIINE TUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCTIMTAHHUS:

e— TMpPOSBICHHE WHTEpPECa K HCTOPUHM M COBPEMEHHOMY COCTOSHHUIO
poccuiickoit (U3nYecKor HayKH;

e — [IEGHHOCTHOE OTHOIIEHUE K JOCTHKCHHUSAM POCCUNCKUX YIEHBIX--(DU3UKOB,;

¢2) rpaskIaHCKOI0 U TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:
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°«— TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CyXIeHUU
OOIIIECTBEHHO3HAYMMBIXH 3TUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

e — OCO3HAHHUE BAXHOCTH MOPAIBHO--3THYECKUX NPUHLUIIOB B IESATEIBHOCTH
Y4EHOrO;

¢3) 3¢CTeTHYECKOr0 BOCIIUTAHUS

e — BOCIIPUSITHE 3CTETUUYECKHUX KauecTB (PU3MUECKOI HAyKH: €€ TapMOHUYHOTO
ITIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

*4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e— OCO3HaHHME IIEHHOCTH (U3NYECKOM HAYKH KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI PAa3BUTUSI TEXHOJIOTUH, Ba)KHEWILEW COCTaBIISIIOLIECH
KYJIBTYPBHI;

e — pa3BUTHE HAYYHOH JIF0OOO3HATEIBHOCTH, MHTEpECa K MCCIEI0BATEIbCKON
NEATEIbHOCTH;

e5) d¢opmupoBaHus KYJbTYPbl 3A0POBbS M 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

e— OCO3HaHME LEHHOCTU Oe30macHoro obpas3a >XU3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, Ba)XXKHOCTH IIpaBUJ OE30MACHOTO IOBEJEHUS Ha
TpaHCIIOPTE, HA JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIIHUX YCIIOBUSX;

e — c(OPMHPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPHU3HAHHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

«6) TPY10BOI0 BOCIIUTAHMS:

e — AKTMBHOE y4YacTHE B PEUICHUU MNPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HaIpaBJICHHOCTU, TPEOYIOMIUX B TOM YUCIE U PU3NUECKUX 3HAHHM;

e — HHTEPEC K MPAKTUYECKOMY U3YUEHHIO TpOodeccHil, CBI3aHHbBIX C (PUNKOM;

¢7) 3KOJIOTUYECKOT0 BOCIIUTAHMS:

e — OpUEHTAllUA Ha MpUMEHEHUE (PU3NUYECKUX 3HAHMM JJI peuieHus 3a1ad B
o0nacTh OKpy’Kallled cpeabl, IUIaHUPOBAHHUS IMOCTYIKOB M OLIGHKH UX
BO3MOKHBIX MTOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHHE TJI00AJIBHOIO XapaKTepa SKOJIOTHUECKUX MpoOJeM U MmyTel ux
pelLIeHus;

«8) ajanTanum K U3MEHAIIUMCH YCJI0BUAM COLUAJIBHOM U MPHUPOIHOH
cpeabl:

e— MOTPEOHOCTh BO B3aMMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUN U
IPOEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;
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e— TIOBBILIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NeSATEeITLHOCTD;

e— TIOTPEOHOCTh B (OPMHUPOBAHWHM HOBBIX 3HAHWA, B TOM YHCIE
bopMyIMpoBaTh UJIEU, TOHSITHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SBJICHUSX;

e— OCO3HaHUE Je(UIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHWH HOBBIX (DU3UIECKUX
3HAHUI;

e— CTPEMJICHHE AaHAJIU3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOJIBI,
oOIIIECTBa U PKOHOMHKH, B TOM YHCIIE C UCTIOJIB30BaHUEM (PU3MUECKUX 3HAHUM;

e— OIIEHKA CBOUX JCUCTBUI C Yy4ETOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpey,
BO3MOYKHBIX TJIOOQTBHBIX TIOCICICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OCBOGHHs MpOorpaMMbl 1O (HU3MKE HA YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC ICHCTBH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aAecTBu:

eBBISIBIIITh W XapaKTePU30BaTh CYIICCTBEHHBIC TMPU3HAKA OOBEKTOB
(s1BNIEHUI);

e YCTAHABIIMBATh CYIIIECTBCHHBIA MPU3HAK KIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

¢ BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYMS B pacCMaTpPHBAeMbIX (aKTax,
JAHHBIX U HAOJIFOICHHUSX, OTHOCSIINUXCS K (DU3NYCCKUM SIBIICHHSIM;

¢ BBISIBJISITh TNPUIUHHO--CJICACTBEHHBIC CBS3U TPU HU3YYCHUH (DHU3NICCKUX
SBJICHMA M TIPOIIECCOB, JIENIaTh BBIBOJBI C HCIOJIH30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUYCHHH, BBIIBUTAaTh THUIOTE3Bl O  B3aMMOCBSI3SX
(bU3UYECKUX BEJIMYHH;

e CAMOCTOSITEILHO BBIOMpATh CIOCOO pelieHus] yueOHOM (PU3nyeckon 3amauu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUS, BHIOOP HambOoJee MOIXOSIIETO C
y4E€TOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

e ICTIOJI30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
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* IPOBOJUTH MO CAMOCTOSITEIHO COCTABJICHHOMY IUIAHY OTBIT, HECJIOKHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NIECKOTO SBIICHUS;

e OIICHMBAaTh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYIHPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUUECKUX
MPOLIECCOB, a TaKKe BBIIBUTATH TMPEIIOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

o IPUMEHSITh PA3JMYHBIE METOJbI, HHCTPYMEHTHI W 3amlpOChl TPU TOUCKE U
oTOOpe MH(POPMALIUY WU JAHHBIX C YYETOM IPEIJIOKEHHON yueOHOM (U3HUecKoi
3aJlaui;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CAMOCTOSITEJILHO ~ BBIOMpaTh ONTUMaJbHYIO  (OpMy  MpeACTaBICHUS
uH(pOpMAIMM U WUIIOCTPUPOBATH pEIIAEMble 337a4d HECJIOXHBIMH CXEMaMH,
JUarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

eB X0JI¢ OOCYXJEeHHUsI y4eOHOTrO Marepualia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT M TPOEKTOB 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXKIAa€MOMl TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha pEIICHHE 3aJaydl U  MOJJepKaHUE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

e COTIOCTABJISITH CBOU CYXICHUS C CY>KJIECHUSMU JAPYTUX YIACTHUKOB JIMAJIOTA,
OOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3ULUH;

e BBIpAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BBHIMOJHEHHOTO (M3HUYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIEI0BaHUs, IPOEKTA);

e IOHUMATh W HMCIIOJL30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WMHIWBUIYaTbHOM
paboThI IPU PEIIEHUH KOHKPETHOU PU3NYECKON TPOOIEeMBbI;

o IPUHUMATH IIEJIN COBMECTHON JEATEIHHOCTH, OPTaHU30BbIBAThH ACHCTBHS TI0
e€ MOCTIKEHHUIO: paclpeleNiaTh pOJU, OOCYXJaTh MPOLECChl M Pe3yNbTaThl
COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOIbKHX JIFOJICH;

e BBITOJIHATh CBOIO YacTh PabOThl, JOCTUTas Ka4yeCTBEHHOTO pe3yJibTara Io
CBOEMY HAINpaBJICHUI0O W KOOPAMHUPYS CBOMU JIEHCTBUS C JPYTHUMH HWICHAMH
KOMaH/IbI;

e OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYTHPOBAHHBIM YUaCTHUKAMHU B3aUMOCHCTBHSL.
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PerynsiTuBHbBIE YHHBepcaJbHble Y4eOHbIe 1eHCTBUS

Camoopranusanus:

* BBISIBJISITH IIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIMIMX AJIs
perieHust GU3NIECKUX 3HAHUM;

e ODUEHTUPOBATHCS B PA3IMYHbIX  MOAXOAAX  NPHUHATHUS  pELICHUM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPyIIoN);

¢ CAMOCTOATEIBHO COCTABJIATh AJTOPUTM pPELICHUS (PU3NYECKON 3aJauM WU
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS pEecypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI pEICHUM;

e ICNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallMH U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSCHATh  NPUYUHBI  JOCTHKEHUS  (HEAOCTUKEHUS)  pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JEATEIBLHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(GU3NYECKOTO HCCIEIOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTh c€0s HA MECTO JIPYroro YeJoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY MPH pelieHNH GU3NYECKUX 3a7a4 U B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydenust B 7 Kjacce npeIMETHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* ICTI0JIb30BATh MOHATHUS: (PU3NYECKUE U XUMHUUECKHE SIBJICHUSI, HAOIIOACHHE,
OKCMEPUMEHT, MOJEeNb, THUNOTe3a, €IUHULBl (U3UUECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeEIIecTBa (TBEPAOE, JKUJIKOE, Ta3000pa3Hoe),
MEXaHUYeCKOe JABWXKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHsi, PaBHOACHCTBYIOIIas cuia, nedopmarus (ympyras, IiacTUYecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;

e paznuuaTh siBieHUS (AUQQy3usi, TEIUIOBOE BUXKEHHWE YaCTHIl BEIIECTBa,
paBHOMEpHOE ABM)XCHHE, HEPAaBHOMEPHOE JBIIKCHUE, WHEPIIHS, B3aUMOJCHCTBHE
TEJI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBhIO BpAIICHHUS, Iepeaaya
JaBJCHUS TBEPABIMHU TEJIaMH, KHIKOCTIMU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUTABAaHUE TEJd, MPEBPALICHUS] MEXaHMYECKOW OJHEpPruH) IO OMNHCAHUIO HX
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XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
buznyeckoe sBICHNUE;

epacrmo3HaBaTh MPOSBICHHE  M3YYCHHBIX  (PU3NYECKUX  SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHclie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBH>KCHUSI C PA3IMYHBIMU CKOPOCTSIMHM B KWBOW W HEKUBOW MPUPOJE, ACHCTBHE
CHJIbI TPEHUS B MPUPOJIEC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IUIaBaHWE pPbIO, pblYard B TeEJI€ YEJIOBEKa, INPH 3TOM IEPEBOAMTH
MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHUM;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIIOJb3YS
¢u3nueckue BenuUHMHBI (Macca, OOBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIIHSASI CKOpPOCThb, CHJIa YNPYTrOCTH, CHJIa TSDKECTH, BEC Teja, Chja
TpeHUsl, JaBieHHe (TBEPAOrO Teia, JKUAKOCTH, rasa), BBITAJKUBAIOIIAs CUJIA,
MexaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PUIHMEeHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M IOTEHLUUAJIbHAS SHEPTHSl), IPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uX OOO3HAUEHHUS U €IUHULBI (UIUYECKUX BEIMYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIOILIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (PU3HYECKUE SBIEHUS U IPOLECCHI,
UCIIONIb3Ysl TPAaBWJIA CIIOKEHUsSI CU (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (010kKa), «30J0TOe
IIPaBUJIO» MEXAHWKHM, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruH, IMpPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3allUChIBaTh €r0 MAaTEMaTHYeCKOe
BBIPAKEHHUE;

¢ O0BACHATH (PU3MUYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTYyallMii MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOTUYECKUX I1aroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBJICHUN, (PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pelIaTh pacuy€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3allMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYIIBI U
MPOBOJUTH PACUETHI, HAXOAUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIC JIs1 pELICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTh MOJIY4YEHHON (HU3NUECKON BETMUYNHBI,

e pacmo3HaBaThb MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU MOMOIIU
bu3nyecKux METOAOB, B OIUCAaHUU HCCIEAOBAHUSA BBIJCIATH IPOBEPSIEMOE
NpEeAnosaokeHne (rumnoresy), pasinyaTb W HUHTEPHPETUPOBATh MOJYyYEHHBIN
pe3ynbTaT, HAXOJAUTh OUTMOKHU B XO/JI€ OIbITA, IeJIaTh BHIBOBI IO €r0 pe3yJbTaTaM;
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¢ IPOBOJUTH OTBITHI 110 HAOIIOEHUIO (PU3NUECKHUX SABJICHUN WIH (PU3NIECKUX
CBOMCTB Tenm: (OpMyIHpOBaTh NpPOBEpsieMble MPEANOJIOKEHUA, COOUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO0 O0OpYyIOBaHUS, 3alUChIBATh XOJ OMNbITa U
(bopMyIMpOBaTH BHIBO/IBI,

e BBITIOJIHSATH MIPSIMbIE U3MEPEHHS PacCTOSHUS, BPEMEHHU, MAcChl Tela, 00bEMa,
CHJIBI M TEMIIepaTyphl C HCIOJb30BAaHHEM aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB,
3aIlMChIBaTh MOKa3aHUsl MPUOOPOB C yUETOM 3aJaHHON a0COIIOTHOM MOTPEITHOCTH
W3MEPEHNM;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (hM3MUECKOW BETUYMHBI OT
JPYTOoM ¢ MCTOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTU IyTH PAaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHU ABWKCHUS TeJa, CUIBI TPEHHS CKOJIBXKEHHUS OT
Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN TeNl M HE3aBUCUMOCTHU CHITBI TPEHUS
OT IUIOIIAJIM CONPUKOCHOBEHUS TeJl, CHJIbl YIPYTOCTH OT YAJIMHEHUS MNPY>KUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpyKEHHOM YacTH TeJda U OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TJIyOHHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v OJIOKOB),
y4acTBOBaTh B TUIAHMPOBAHHM Y4€OHOTO HCCIEAOBaHHWSA, COOMPATh YCTAaHOBKY U
BBIMIOJIHATh  WU3MEPEHUs, CIeAys MpEeAJO)KEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJIE
OPEIJIOKEHHBIX TaONMWIl ©W TpapuKoB, JAeNaTh BBIBOJABI IO pe3yibTaTam
UCCJICIOBAHMS,

* IPOBOJUTh KOCBEHHBIE M3MEpPEeHUs (U3NYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOIO Tejla, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACHCTBYIOLIas Ha MOTPYKEHHOE B KHUJIKOCTh
T€I0, KOA(PPUIMEHT TMOJE3HOro JEWCTBHUS MNPOCTBIX MEXaHU3MOB), Cleays
NPEIJIOKEHHOW  MHCTPYKIMU: TPU  BBHIMOJHEHHH  HW3MEPEHHH  coOmpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOMN BEJIMYUHBI;

e COONTIONIATH TIpaBUJIa TEXHUKHU O€30MacCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e YKa3bIBaTh TPHUHIUIBI JCHCTBHUS TPUOOPOB M TEXHUYECKUX YCTPONCTB:
BEChI, TEPMOMETp, TUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMeTp, pbIvar,
MOJIBUYKHBIA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS  HM3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPOH Ha WX OMUCAHMs (B TOM YHWCIIE: MOAMINITHUKY,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUNA TIPEeCC, MaHOMETp, BBICOTOMED,
NOPIIHEBOM HACcOC, apeoMETp), MCIOJb3ysd 3HAHUS O CBOMCTBAX (HU3MUECKUX
SBJICHUH 1 HEOOX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI (HAXOAUTh UH(DOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU A1 OOecredeHus

24



0e30macHOCTH TpU OOpalleHuu ¢ TpubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpPAHEHHSI 37I0pPOBbSI M COOJIOJCHUS HOPM SKOJOTMYECKOrO TIOBEJICHUS B
OKPYKaIoIIEH CpeJIe;

¢ OCYIIECTBJIATH OTOOp HMCTOYHHUKOB HHPopMauuu B HWHTepHeTre B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CPaBHEHHS PA3IUYHBIX MCTOYHHUKOB BBIJACIATH WH(OpPMAINIO, KOTOpas
ABJISIETCSA MPOTUBOPEUMBOM MUITU MOXKET OBITh HEOCTOBEPHOM;

e ICTIOJI30BATh NPU BBHIMOJHEHUU Y4YEOHBIX 3aJlaHUi HAyYHO--TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOro coAeprKaHus, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE M YCTHBIE COOOILCHHS Ha
OCHOBE 2—3 HCTOYHHMKOB MHGMOpMAIUU (U3HUUECKOTO COJEp>KaHUs, B TOM YHUCIE
nyOJMYHO JieNlaTh KpaTKUe COOOIIECHHsSI O pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh HW3YYCHHBIN TOHSITUWHBIN
anmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYILJICHUE NMPE3EHTALIUEH;

eTPU BBHITIOJTHEHUU YUYEOHBIX MPOEKTOB W KCCIECAOBAaHUN pacCIpeeaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C IMOCTABJICHHBIMU 3aJladyaMu, CJICJAUTH 32
BBLIIIOJIHEHUEM ILIaHA NEHCTBUM, aAeKBAaTHO OI€HMBATh COOCTBEHHBIM BKJIAJg B
JESITEIbHOCTh TPYIIbl, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICVICTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIHX.

K xonity oOydenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

* UCIIOJIb30BATh TOHSATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTALUINYECKUE U
amopdHbIe TeNla, HACBHIIMICHHBI W HEHACBHIIICHHBIM TMap, BJIAXKHOCTH BO3AYXa,
TeMIepaTypa, BHYTPEHHSII DJHEPTUsi, TEIJIOBOM JBHUraTellb, 3JIEMEHTAPHBIM
JIEKTPUYECKUN 3apsii, DJEKTPUYECKOE TI10JIe, IPOBOJHUKA W JAUBJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e pa3MyYaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaThe, Teriolepeaya,
TEIUJIOBOE PpPABHOBECHE, CMAuYMBaHHWE, KalWUISIPHBIE SBJICHUS, HCIApPEHHUE,
KOHJICHCAIusl, IUIaBJIEHHE, KpUcCTauM3auus  (OTBEpAEBaHUE),  KHUIIEHUE,
Teronepeaaya (TerionpoOBOJHOCTh, KOHBEKIIUS, U3IYYEHHUE), FIEKTPpU3ALUS Tel,
B3aUMOJICHCTBUE 3aPsIIOB, NCHUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE MAarHWTOB, JCHCTBUE MAarHUTHOTO TOJIs HA MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIAYKIMUS) MO ONUCAHWI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHUE;

e PACIlO3HABATh  MPOSBJICHHE  W3YYCHHBIX  (DU3WYECKUX  SBJICHUA B
OKpYXalollleM MHUpe, B TOM uucle (QU3NYECKHe SBJICHHUS B MPUPOJIE:
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MOBEPXHOCTHOE HATSHKEHUE W KalWJUIPHBIE SBJICHHUS B MPUPOJE, KPUCTAILIBI B
npupose, wusznydyenue CoHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHME POCHI, TYMaHa, UHEs, CHETra, dJIEKTPUUECKHEe sIBJICHUS B aTMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJU, JOpeid MOIIOCOB,
pOJIb MarHUTHOTO TOJISI JJI KWU3HU Ha 3eMile, MOJSPHOE CHUSHUE, TIPU 3TOM
NEPEeBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYIO, BBIACNATH CYIICCTBECHHbBIC
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA Tell U (PU3MUECKHUE SIBJICHUS, UCIOIb3Ys
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIUIOThI, YJAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IJIABJICHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOILIUBA,
KO3((PUIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOM  MAalllMHBI, OTHOCHUTEIbHAs
BJIQXHOCTh BO31YyXa, DJIEKTPUYECKHMM 3apsi, CHJIAa TOKA, JJIEKTPUYECKOE
HaIIPSDKEHUE, CONPOTUBIICHUE MPOBOJHUKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa M MOILIHOCTh 3JEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TPaKkTOBaTh (PU3NYECKUIA CMBICT MCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUA U
EAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIME JaHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIMYWHAMHU, CTPOUTH T'pauKU HU3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIb3YysI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHU CTPOEHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIMHN TOJeil (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
COoXpaHeHus 3apsaa, 3akoH Oma [ yyacTka Lenu, 3akoH Jxoyisa—JIeHna, 3akoH
COXPAaHEHHUSl HHEPTUH, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

¢ O0BACHATh (PU3MYECKHE MpOlLlecCChl M CBOMCTBA TE€JI, B TOM 4YHUCIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIaroB
c onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

e pelIaTh pacu€THbIC 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7aud
3aMKMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUJIS pPELICHUS
3a/1aud, BBIOMPATH 3aKOHBI W (QOPMYJIbI, HEOOXOAUMBIE I €€ pelIeHus,
MPOBOJUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYECHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JaHHBIMU;

e pacmo3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PELIUTh MpPH MOMOIIH
du3nyecKux  METOAOB, HCIOJb3YsS ONHCAHME HCCIENOBAaHUS, BBIIETAThH
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IIPOBEPSAEMOE NPEAINOIOKEHNE, OLIEHUBATh MPABHIBHOCTh MOPSAIKA MPOBEACHUS
WCCJIEI0BAHMSI, I€TATh BBIBOJIBI;

¢ IPOBOJIUTH OTBITHI 110 HAOIIOEHUIO (PU3NUECKHX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KanmWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0BéMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HArpeBaHus NIpH
U3IIy4EHUH OT LBETa H3JIydarouledl (IOIJIOMAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPAaTypbl JKUIKOCTH M IUIOIIAAM €€ IMOBEPXHOCTH,
ANEKTPU3AIUS TEJT U B3aUMOJICHCTBUE DIICKTPUUECKUX 3apsI0B, B3aUMOCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyallM3allksl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JENUCTBUS. MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (POpMYIMpOBaTh MPOBEPSEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOro 000pyaoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

e BBIIIOJIHATD MPSIMBIE U3MEPEHHSI TEMIIEPATYPhbl, OTHOCUTEIBHON BIIAKHOCTHU
BO3J/lyXa, CHJIbI TOKA, HAINPSIKEHUS C MCIIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Y4ETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

* IPOBOJUTH MUCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HU3MEPEHHH (3aBUCHMOCTH COIPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYECHHS M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWsT Ha MPOBOAHHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUH TMPOBOJHUKOB): IUIAHUPOBATh  HCCIEOBaHUE,
coOMpaTh YCTaHOBKY M BBINOJHATh U3MEPEHUs, CIENysl NMPEAJIOKEHHOMY IUIaHy,
(buUKCHpOBaTh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIUI] U rpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

 IPOBOJUTH KOCBEHHBbIE U3MEpeHHs] (U3MUECKUX BeIW4YMH (yAesibHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAyd NpPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE
BEJIUNYMHBIL;

e COONTIONIATH TIpaBUJIa TEXHUKU O€30MaCHOCTH Mpu padoTe ¢ 1abopaTOPHBIM
000pyI0OBaHUEM;

e XapaKTepU30BaThb MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha WX ONucaHus (B TOM YHCIE: CHUCTEMa
OTOIUIEHUS JIOMOB, THUTPOMETp, MapoBas TypOMHa, amIepMeTp, BOJIBTMETP,
CUETYMK  JJIEKTPUYECKOM  DHEPruM,  DBJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbBIE ANEKTPONPUOOPHI (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAHUTENH,
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AJIEKTPOMArHUT, 3JIEKTPOJBUTATENh MOCTOSHHOTO TOKAa), HCHOJb3ys 3HAHUSA O
CBOMCTBAaX (PU3NYECKUX SABJICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETpP, TUTPOMETpP, JIBUTaTelb BHYTPEHHEr0  CropaHus,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKHX Lemed ¢
MOCNIEIOBATEIbHBIM M TMapaUICbHBIM COCIWHEHHUEM JJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

e IPUBOJUTH MPUMEPHI (HAXOUTh UH(GOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU i1 OOecriedeHus
0e30MacHOCTH MpHU OOpallleHnHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMICTBaMH,
COXpaHEHHUSI 370POBbSI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY>KAIOIIEH CPELE;

¢ OCYLIECTBIISITh  MOUCK HMHpOpMauu  (PU3NYECKOTO  COAEPKAHUA B
WuTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUHN U MyTEM CPaBHEHUS TOTIOTHUTEIBHBIX
MUCTOYHUKOB BBIJICIATh MH(DOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEUMBON WU
MOKET OBITh HEIOCTOBEPHOM;

* ICII0JIB30BAaTh MPU BBINOJHEHUN Y4YEOHBIX 3aJaHU HAY4YHO--TIOMYJIIPHYIO
auTepaTypy (pU3MUECKOro cojaep)kaHus, CIpaBOYHBbIE MaTepHajbl, PECYpChl CETH
WuTepHer, BnameTe npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBbIE U KpaTKUE YCTHBIE COOOIICHHUS,
00001mast nHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COACpKaHUs, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  NPOEKTHOM  Win
UCCIIEIOBATENLCKOM IeATEeILHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BAaTh N3YYCHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHHE
MPE3CHTAILNEN;

elIPM BBHINIOJHEHUH YYEOHBIX NPOEKTOB U UCCIEJOBAHUNA (PU3NYECKUX
MPOIIECCOB  pacHpeneNsaTh OO0s3aHHOCTH B TPyNNe B COOTBETCTBHU C
MOCTAaBJICHHBIMU 3a/ladyaMH, CIEAWTh 3a BBIMOJTHCHWEM IUIaHa JEHCTBUH U
KOPPEKTUPOBATh €ro, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHHOCTh
IpyMIbl, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, IPOSIBIISS TOTOBHOCTD
paspemiaTh KOH(QIUKTHI.

K xoniy oOydeHus B 9 kjacce mpeMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCS YMEHHIA:

¢ ICTIOJIB30BAaTh  MOHSATHS: CHCTEMa OTCu€Ta, MaTepuanbHas TOUKa,
TPAEKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS, nedopmanus (yrnpyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, A0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
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TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOoJeOaHWs M BOJHBI, 3BYK, HH(Pa3ByK H
yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh U JAIBbHO30PKOCTb, CIIEKTPBI HCITYCKaHUS M TOTJIOMICHUS, albda-,
OeTa- 1 raMMa-U3J1y4eHHUs, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

e paznuyaTh SIBICHHUA (PAaBHOMEPHOE U HEPABHOMEPHOE NPSAMOJIMHEWHOE
JIBUKCHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJCHHE
TEJ, pABHOMEPHOE JBUKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, peaKTHUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBH)KEHUE (3aTyXaroIe U BEIHYXACHHbBIE KOJICOaH!s),
pE30HaHC, BOJHOBOE  JBMUXKECHHE, OTpPa)K€HHE  3ByKa, MPSIMOJIMHENUHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKeHHE CBETA, Pa3JI0KEHNE OEJIOT0 CBETAa B CIIEKTP U CIOKEHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHWKHOBEHHE
JMHEHYaTOro CHEKTpa M3IY4YEHHMsI) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

epacrmo3HaBaTh MPOSBICHHE  M3YYCHHBIX  (PU3NYECKUX  SIBICHUUA B
OKpy’KaromeM Mupe (B TOM 4uciie (pu3ndeckue SBICHHUS B MPUPOJC: MPUITUBBI U
OTJIUBBI, JBMKEeHHE TUIaHeT CONMHEYHOW CHCTEMBI, PEaKTUBHOE JBIDKEHUE KUBBIX
OpPraHMU3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SABJICHUS B IPUPOJE, OMOIOrHUECcKOoe
JEHCTBHE BUIAMUMOTO, YIbTPApUOIIETOBOTO M PEHTTEHOBCKOTO —M3IYYCHHH,
€CTECTBCHHBII pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTHBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBUE pPaJMOAKTUBHBIX H3IYyYEHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) (U3HUECKUX SIBICHHM;

* ONTUCHIBATh M3YYCHHBIC CBOMCTBA TeNl W (DU3MUECKHE SIBICHUS, WCIOIB3YS
busnyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tena IpH
HEPaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE, MepeMeIlleHue, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHUs, CUJla YNPYroCTH, CHUJIAa TSKECTH, YCKOPEHHE CBOOOAHOIO MaJleHus,
BEC Tella, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHW4eckas padoTa W MOIIHOCTH,
NOTCHIIMATbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMATIbHAST JHEPTUsl CHKATOM MPYKWHBI, KHUHETUYECKAash JHEPIHs, MOJHAs
MEXaHUYEeCKasl PHEPIHsi, MEPUOJ U YacTOTa KoJeOaHW, AJTMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTeb IMPEIOMIICHUS CpeAbl), MpU
ONKMCAaHWU TIPABUIBLHO TPAKTOBATh (PHU3UUYECKHI CMBICI HCIOJIB3YEMBIX BEJIHYMH,
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIbl,
CBSI3BIBAIOLIUE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH, CTPOUTH
rpauky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUYECKHUE SBICHUS U MPOLECCHI,
UCIOJIb3YSl 3AKOH COXPAHEHUS! SHEPTuH, 3aKOH BCEMHUPHOTO TIATOTEHMsI, PUHLUI
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CYNEPHO3UIMKA CHJI, TPUHLIMI OTHOCUTENbHOCTH ['amumnes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXpPaHEHHs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SICPHBIX PEAKIHSIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIlUCBIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

¢ 00BSCHATH (DU3MUECKHE TMPOLECChl W CBOMCTBA TeJd, B TOM YHCJIE U B
KOHTEKCTE CHUTyalldii MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I1arOB
C omopoil Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUN, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIC 3a7a4M (OMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI),
MCTIONB3YS 3aKOHBI U OPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETNIHHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3ajjaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJOCTAIOIINE
WIN W30BITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelleHusi, MPOBOAUTH pPACU€Thl M OICHWBATH PEATUCTHYHOCTH TOIYYEHHOTO
3Ha4YeHUs PU3NIECKON BEIMUMHBI,

e pacrmo3HaBaTh MPOOJIIEMBbI, KOTOpPHIE MOXHO pEIIUTh TPU TOMOIIU
(Gu3NYECKUX  METOAOB, HCIIOJIb3YS  OINMCAaHUE MCCIEAOBAHUSA, BBLACIATH
IPOBEPSIEMOE TPEINOI0KEHNE, OLEHUBATh MPAaBUJIBHOCTH IMOPSIKA MPOBEACHUS
WCCIICIOBAHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH PE3yNbTaThl HAONIOACHUN U
OTIBITOB;

e IPOBOJIUTH OTIBITHI IO HAOIIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HploTOHa, 3aKOHA COXpaHEHMs SHEPTUH,
3aBHCHUMOCTh MepHoa KojeOaHUN MpYKXUHHOTO MasiTHUKAa OT MAacchl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
NPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3IOKEeHHE OeIoro CBeTa B CIEKTD,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300paKeHUs
npeaMera B coOuparolied JHuH3e, HAOMI0ACHHE CIUIOUIHBIX M JIMHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CAMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO
Habopa 000pyI0BaHMsI, OMMUCHIBATH X0/l OMBITA M €T0 Pe3yIbTaThl, GOPMYyIUPOBATH
BBIBO/IHI,

* IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUMH, ONpeaensis
CpelHee 3HaueHUE M3MepseMoil BeanuuHbl ((POKYCHOE paccTosiHuEe cobuparouieit
JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEepUTEIbLHOr0 Npuodopa);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NIYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBIKEHHM 0€3 HadaJbHOM CKOPOCTH, NEepHuoAa KoJeOaHuii
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yIJla TajeHHd MW YyIja MpPeIOMIIEHUS OT yrIja MaJeHus): IJIaHUPOBaTh
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UCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUS (PU3MUECKUX BEIUYUH (CpeaHss
CKOPOCTb U YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM JIB)KEHHUM, YCKOPEHHE
CBOOOHOTO MaJeHUs, KECTKOCTh MPYXUHBI, KOA()(DUIUEHT TPEHHs CKOJIbXKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa MW TMepHoj  KojeOaHui
MaTEMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparoien
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  [MIAHUpOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, CIIEAYsI MPEJIOKEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYCHUE BEIWYUHBI W AHAIM3MPOBATH IOTYYCHHBIE
PE3yIBTAThI C YUETOM 3aJaHHOM ITOTPEIIHOCTA H3MEPEHN;

* COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, JTyd,
TOHKAs JINH34, TUTaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIApa;

e XapaKTepU30BaTh IMPUHIUMBl  JIEHCTBUS  HU3YYEHHBIX HpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOIl Ha UX ONHUCAHUS (B TOM 4YHCIE: CHHIOMETP,
JATYMKH TIOJIOKEHUSI, PACCTOSTHUSI U YCKOPEHHUSI, paKeTa, 9X0JO0T, OYKH, IEPUCKOTI,
doToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (UMYECKUX SBJICHUA U
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TpHU
pelieHny y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEeMBbI IJisi TOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

e IPUBOJIUTH NMIPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEPaAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWN B TMOBCETHEBHOW JKM3HM ISl OOECTICUCHUs
0e30MacHOCTH MPU OOpalllEHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEN CpeJie;

¢ OCYNIIECTBJIATH MOUCK HWHGOpMAIMK  (U3UYECKOTO  COJEPKAHHUS B
HuTepHeTe, caMOCTOSATENBHO (OPMYITUPYST TMOUCKOBBIM 3ampoc, HaXOAWUTh MYTH
OTIpe/ieTICHUs] JOCTOBEPHOCTH TOMYyYeHHOUW MHQOpPMAIMH HAa OCHOBE MMEIOIIUXCS
3HaHUU U TOTIOJHUTENbHBIX UICTOYHHUKOB,

¢ ICTIOJIB30BAaTh MPHU BBIMIOJHEHUH Y4YEOHBIX 3aJaHU HAYYHO--TIOMYJIAPHYIO
auTepaTypy (pU3MUEecKOro coaep)kaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
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WuTepuer, BnameTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIPeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NUCBMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
MH(POpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COJEpKaHUs, ITyOJINIHO
IIPEACTABIATh PE3YJBTATHl IPOEKTHOM WM HCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM I'PaMOTHO MCIOJIB30BAaTh NU3YYEHHBIA NOHATUMHBIN anmapaTr U3y4acMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpPE3EHTAle ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHHUKOB.

Pabouaa npocpamma paspabomana ¢ yuemom padoueil  nPOZPAMMbI
60CNUMAaHUA.

BocnuTaTtenpHplii MOTEHOMAI IPEAMETa PEan3yeTcsl 4Yepe3 CIEAYoIIne
(dbopMbI yuera paboueid MporpaMMbl BOCIIUTAHUS:

— MakCHMaJIbHO€  MCIOJIb30BAaHUE  BOCHUTATENBHBIX  BO3MOXHOCTEU
colepkaHusl ydyeOHoro mnpenmera sl (GOpPMHpPOBaHHA Yy OOydarouIuxcs
POCCHMCKMX TpPaJULUMOHHBIX JyXOBHO-HPABCTBEHHBIX M COLUOKYJIBTYPHBIX
LIEHHOCTEM, POCCUHCKOIO0 HMCTOPUYECKOTO CO3HAHHS HA OCHOBE HCTOPUYECKOIO
IPOCBEUICHMSI; TOJ00pP COOTBETCTBYIOLIEIO COAEPKAHUS YPOKOB, 3a/laHui,
BCIIOMOTaTeNIbHBIX MaTepUajIoB, MPOOIEMHBIX CUTYallUi AJIsl 00CYKICHUI;

— BKJIFOYEHHE B YPOK LIEJEBBIX OPHUEHTHPOB PE3YJITaTOB BOCIUTAHUS, UX
YYET B ONPENEIICHUN BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHITUM;

— BKJIIOYEHUE B YPOK TEMATUKH B COOTBETCTBHM C KAJICHAAPHBIM IJIAHOM
BOCIIUTATEIBHOU PabOThI;

— BBIOOP METO/IOB, METOJUK, TEXHOJIOTHI, OKa3bIBAIOIIUX BOCIUTATEIBHOE
BO3JICHICTBHE HA JIMYHOCTHh B COOTBETCTBUU C BOCIUTATEIbHBIM UICAIIOM, LIEJIBIO U
3ajlayaMy  BOCIIMTAaHUS, LEJIEBBIMA OpPUEHTHPAMHU PpE3yJbTaTOB BOCIHUTAHUS;
peayin3aluio NPUOPUTETa BOCHUTAHUS B yU€OHOM NesATENbHOCTH;

— MpUBJCUEHUE BHUMAHUS OOYYaIOIIMXCS K LIEHHOCTHOMY AaCIEKTY
U3y4aeMbIX Ha YypOKax TMpEeIMETOB, SIBIEHUHW W COOBITUH, WHULMUHUPOBAHUE
00CYXXJIeHU, BBICKAa3bIBAHUI CBOETO MHEHMSI, BHIPAOOTKH CBOEr0 JIMYHOCTHOTO
OTHOUIEHUS K U3YyYaeMbIM COOBITHSIM, SIBJICHUSM, JIUILIAM;

— NPUMEHEHHE  MHTEPAaKTHBHBIX  (GopM  y4yeOHOW  paboOThl  —
WHTEJUIEKTYaJIbHbIX, CTUMYJHMPYIOIIUX MO3HABATEIbHYI0O MOTHBALMIO, HMIPOBBIX
METOJUK, IUCKYCCHW, MarolIMX BO3MOXKHOCTh HPUOOPECTH OMNBIT BEJICHUS
KOHCTPYKTUBHOTO JHaJiora; TpYINOBOW paboThl, KOTOpas y4YUT CTPOUTH
OTHOILIEHUSI U JEHCTBOBATh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHUIO KPUTHYECKOTO
MBIIILJICHUS;

— noOyxaeHue oOydarommxcss COoONIoaTh HOPMBI TOBEACHUS, MpaBuia
OOIIEHUsT CO CBEpPCTHUKAMU M [EJaroramM, COOTBETCTBYIOLIUE  YKIATy
0011e00pa3oBaTenbHON OpraHM3allH, YCTaHOBJICHHE U HOJIEPHKKY
n00poXxenaTeabHON aTMoc(hepsr;
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— opraHuzauuio  medcTBa  MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
oOyJaronuxcs Ha/l HEYCIEBAIOIUMHU OJHOKIACCHUKAMH, B TOM YHCJIE C OCOOBIMH
00pa30BaTeNbHBIMA  MMOTPEOHOCTSAMH, JAIOMIETO OOYYalomUMCS  COITHAIBHO
3HAYUMBIN OTIBIT COTPYAHIUYECTBA U B3aHMHOU ITOMOIIIH;

— WHULMUPOBAHHWE W TOJJICPKKY HCCICIOBATEIBCKONW ACSITEIbHOCTU
oOyJaromuxcs, MIAHUPOBAHUE W BBHIMOJHEHHE WHIAMBUAYAIbHBIX M TPYIIOBBIX
IIPOEKTOB BOCIIUTATEIHHON HAPaBICHHOCTH.

- moOy>kJieHne 00yJarommxcsi co0JIt01aTh Ha YPOKE OOIEIPUHATHIE HOPMBI

MOBE/ICHUs, MpaBMiia OOIIECHUS CO CTapIIUMU (TIeIarornYecKUMU pabOTHUKAMHU )
U CBepCTHUKaMHU (0OydYaromMMUCS), TPUHLIMUMBI Y4eOHON JAUCHUILIMHBI U

CcaMOOpraHnu3aluu.

33



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
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bubmuorexa [JOK

3.2 Huepuits, Macea, ILIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt i 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4./laBnenne TBEPABIX TeJI, AKUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flaprertue xitxoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
>1 Pabora # MompocTS 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
>3 Mexaireckast SHepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TenioBuie ABJIeHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHCTBIE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue KojJe0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3.2/1eKTpPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJTHbBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4.CBeToBbI€ IBJICHUSA
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4.1 3aKOHBI pacIpOCTPaHECHHS CBETA 6 2 bubmorexa OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen S.KBanToBbBI€E SIBJICHHS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nesn 6.I1oBTOpUTEILHO-0000 IHAI0IM I MOYJIDb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

N KoumnuecTBo yacos DJIEeKTPOHHbIE
°
/i Tema ypoka B Kontposbubie IIpakruueckue uu@ppoBbIe
r
cero paboTnI padoThI oOpasoBaTe/bHbIE
pecypcsl
1 BBoausbiii uncrpykrax no Th. @uszuka — 1
HayKa 0 npupoae. SABiaeHuss npupoasl
5 Nuctpykrax no Th Ha pabouem mecre. 1
du3nyecKue sIBICHUS
3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1
4 JIaboparopHas padota "OmnpezeneHue 1eHbl 1 1
JIeNIeHUs] U3MEPUTENLHOTO pudopa”
5 MeTtop1 HayuyHOro no3Hanud. Onucanue 1 bubnuoreka [IOK
(U3HYECKUX SIBJICHUN C IIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
Crpoenue Bemectsa. ONbITHI,
6 JIOKa3bIBaIOIINE JUCKPETHOE CTPOECHUE 1 Bubmmorexa LIOK
AUCEP P https://m.edsoo.ru/ff09fe0a
BelIeCTBa
7 JIBr>keHne YacTHIl BEIISCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
8 B3aumHOe NpUTSIKEHUE U OTTAIKUBAHHE 1
MOJIEKYII
9 JlabopaTtopHas pabota "M3mepenue 1 1
pa3MepoB MajbIx Ten"
10 ArperaTHble COCTOSIHHS BEIIECTBA 1
OCoOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.
bu6mmoreka [IOK
11 O6o06menue no pazneny «lleppoHayanbHble 1

CBCACHUA O CTPOCHUU BCIICCTBA»

https://m.edsoo.ru/ff0a0378
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12 Mexanuueckoe aABuxeHue. PaBHoMmepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CiopocTs. EXMHHIE CKOpoCTH https://m.edsogru/ff0a079c
14 Pacuer nmyt 1 BpeMeHH IBH)KCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
bubnmoreka [JOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.e dsogru /£020¢10
16 [ImoTHOCTH BewiecTBa. Pacuer maccol 1 bubnuorexa [JOK
oObeMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IUIOTHOCTH TBEPIOTO TEJIa
18 Pemenne 3agay mo teme "I1m0THOCTD bubmuorexa [JOK
BelgecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepuCTHKA B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
Jlaboparopunast pabota «13yuenue
20 3aBHCUMOCTH pacTsoKeHHs (edopMarivm)
MPYXKUHBI OT IPHIOKCHHOHN CHITBI»
21 SABnenue Tarorenus. Cuna TSHKECTH
CBs13bp MEX]ly CUJION TSAKECTU U Maccoi
22 tena. Bec Tena. Pemenne 3aia4 mo teme bubmmorexa [OK
"Cna TsecTi" https://m.edso0.ru/ff0al778
93 Cuia TsDKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
DU3NYECKUE XapaAKTEPUCTUKU TIAHET https://m.edsoo.ru/ff0a1502
bubnmoreka [JOK
24 Hsmepertne cit. JiHaMoMETp https://m.edsogru/ff0a18cc
25 Bec tena. HeBecoMocTh bubmunoreka [JOK
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CnoxeHnue ABYX CHJI, HAIIPABJICHHLIX 110

https://m.edsoo.ru/ff0al778
bubmuoreka [JOK

26 OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByromas cui"
28 Cuna tpeHus u €€ Buabl. TpeHue B Ipupojie bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnuorexa [JOK
CHUJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anay no temam: «Bec Tenay,
31 «['paduueckoe n3odpaxxkenue cuin», «Cuiby, bubmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe qBUKeHUE», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue crn, «CHIbh»
33 JlaBnenue. CriocoObl yMEHbBILICHUS U bubnuoteka [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBIICHUS Ta3a bu6mmorexa [IOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
[lepenaua naBneHust TBEPIBIMU TEIAMH, bubnmnoreka [JOK
35
JKUJIKOCTSIMH ¥ razamMu. 3akoH [lackams https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B AKUIKOCTH U T'a3e, BBI3BAHHOE bubmuotexa [JOK

JIEICTBUEM CHUJIIBI TSXKECTH

https://m.edsoo.ru/ff0a2718
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37 Pemenue 3amad mo teme «J/laBienue B bubmunorexa [JOK
XKUJKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmatomecs cocy s https://m.eds00.1u/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHEeBOM KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiH U IPUYKHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec posayxa. Ammocheproe nasnenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro aasineHus. OnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubnuorexa [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepousa. AtmocdepHoe naBieHue bubnnorexa [JOK
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocepHoe
naBieHue"
47 JlelicTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE bubnuotexa [JOK
B HUX T€J0. ApXUMEN0BaA CUIIa https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITaEKHBEmm:ﬁ CHIIHI, neffciay}omeﬁ Ha bubmotexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKUIKOCTbH)
JlaGopatopHast paboTa 1o Teme
bu6nmoreka [JOK
49 «HccnenoBanue 3aBUCUMOCTH Beca Tella B

BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTH

https://m.edsoo.ru/ff0a3514
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qacTu TCJia»

50 [TnaBaHue Ten bubmorexa LHOK
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
o1 apeoMeTpa WIX KOHCTPYHUPOBAHUE JIOAKH U
omnpeJiereHue e€ rpy30mno bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEU U Ta30B»
53 KonTponbhas pabota no Teme «/laBnenue
TBEPABIX TN, )KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexareckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
= MomroCTs. EAMHHIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMOM P NObEME 1O JiecTHHULIE"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 JlaboparopHnast pabota «};/ICCJ'IpeJll?)BaHI/IG bubmmorexa [TOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cloBus bu6mmorexa [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumnment nonesnoro necTpust
60 Mexanu3ma. Jlaboparopras padota
«H3mepenne KI1/] HakIOHHOM MIIOCKOCTH»
61 Pemenune 3amaa mo teme "Pabora, bu6mmoreka [IOK
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mMottHoctb, KIT/"

https://m.edsoo.ru/ff0a4c48

Mexanundeckas sHeprus. Kunernueckas u bubnnoreka [HOK
62 1
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUs MEXaHUYECKON IHEPTUr 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICTICHUE
64 U3MEHEHUS KHHETUYECKOU M OTEHIMAIbHON 1 1
SHEPTHUU MMPU CKATHIBAHUH TEJIA T10
HaKJIOHHOM TUIOCKOCTH"
65 KonTponbnas pabota no teme «Pabora u 1 1
MOIIHOCTb. DHEPTHsI»
66 [ToBTOpEeHME M 00600IIIEHNE MaTepralia Kypca 1 bubnuorexa [JOK
7 Kyacca https://m.edsoo.ru/ff0a4ee6
bu6mmoreka [IOK
67 HrtoroBasi KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/ff0asffe
68 AHanmm3 pe3ynbTaToB KOHTPOJIBHON paOdOTHI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
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8 KVIACC

N KounyecTBO 4acoB DJIeKTPOHHbBbIE
°
/i Tema ypoka B Kourpoabnbie IIpakTuyeck undposbie
cero
paboTnI ue padoThl oOpasoBaTe/bHbIE
pecypcsl
BBoausbiit uncrpykrax no Th
1 OCHOBHBIE NOJI0KEHUS MOJIEKYIISIPHO- 1 bubnuoreka [JOK
KUHETUYECKON TEOPUH U UX OINBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Nuctpykrax no Th Ha pabouem mecte 1
Macca u pazmep aTOMOB U MOJICKYJI
3 Mopenu TBEPOTO, JKUIKOTO M ra3000pa3HOTO 1 bubmuoreka [IOK
COCTOSIHM BEIIECTBA. https://m.edsoo.ru/ff0a540e
4 Kpucranmnmaeckue u amopdHsbie Tena 1
5 CmauuBaHue ¥ KanmWuIsIpHOCTh. [loBepxHOCTHOE 1 bubnnorexa [JOK
HAaTSKEHHE https://m.edsoo.ru/ff0a5800
6 TemmoBoe pacmmpeHne U cXaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5530
7 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1 bubmuoteka [IOK
CKOPOCTBIO TEIJIOBOTO JIBU)KEHUS YaCTHI] https://m.edsoo.ru/ff0a5a26
3 Buytpennss sueprusi. CiocoObl U3BMEHEHUs 1
BHYTPEHHEH SHEpruun
9 Buasl Tenonepenaun 1 brbmmorexa LTOK
A pel https://m.edsoo.ru/ff0a5c60
Ypoxk-koHpepennus "[Ipaktruueckoe
10 HfHOHBSOlilHII)/Ie TGHJ‘IOBII))IX CBOWCTB BEIIECTB U 1 bubmorexa [TOK
| https://m.edsoo.ru/ff0a6412
MaTepUasoB B LETSAX SHEProcOepekeHus
11 KonnuecTBo TEIIOTHL. Y AeNbHAS TEINIOEMKOCTh 1 1 bubmmorekxa [IOK
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YpaBHeHHE TeII0BOTO Oananca. TemmooOMeH u

https://m.edsoo.ru/ff0a65c0
bubnunoreka LIOK

12
TEIJIOBOE paBHOBECHE https://m.edso00.ru/ff0a6976
Jlaboparopuas padota "VccienoBanue siBICHUS
13 TEINUI0O0OMEHA IIPU CMEIUBAHUU XOJIOHON U bubnnorexa LHOK
ovena ip 8 https://m.eds00.ru/ff0a7088
ropsiaeid BOIBI
Pacuer xonuyecTBa TEMIOTEI, HEOOXOIUMOTO
14 JIs1 HarpeBaHus Tella U BBIAEIIIEMOrO UM IIPH Bubmaorexa ITOK
a p a p https://m.edsoo.ru/ff0a6a98
OXJIQXKIEHUN
15 Jlaboparopnas pabota "Onpenenenue yaenbHON
TEIJIOEMKOCTH BelecTna"
16 DHeprus TOILINBA. Y IelIbHAS TEIIOTa CLOPAHUS buGnuorexa [IOK
P e P https://m.edsoo.ru/ff0asbh0
bubnunoreka LIOK
17 Pemenue 3ana
HHICHHE sanat https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpIEBAHNE KPUCTAIUINYECKUX bubmmnoreka HOK
Tell. Y aenbHas TeIUIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON bubmuoreka [IOK
TEIUIOTHI IUIaBJIEHU Jbaa" https://m.edsoo.ru/ffO0a72fe
bu6nmorexa LIOK
20 ITapooOpa3oBanue u KoHneHcanums. Mcrapenue
pOOOP A & P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus
21 U KOHJEHCAIIMHA. 3aBUCUMOCTb TEMIIEPATYPEI bubnuorexa [JOK
. T patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenre OTHOCUTEIHLHON BIIAXKHOCTH bubnnorexa [JOK
pedt | https://m.edso0.ru/ff0a7628
BO3/IyXa
23 Pemenue 3ana4 Ha onpeseieHre BIaKHOCTH
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BO3/yXa

[TpuHIUIIBI paOOTHI TEMJIOBBIX JIBUTATEIICH.

24 [TapoBast TypOuHa. /|BUrarens BHyTPEHHETO
CrOpaHus

o5 KII/I TermoBoro npurarens. TemaoBbie bubnnorexa [JOK
JIBUTATEJIM U 3alMATA OKPYKAIOIICH Cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHsI U TIPEBPAIICHIS SHEPTUHU B
TEIUIOBBIX Ipolieccax
[TonroroBka K KOHTPOJIBHOW pabOTE MO TeMe

27 "TenoBsie sBieHUs. MI3MeHeHNE arperaTHbIxX bubmmorexa [JOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BEIECTBA
Kontponbnas padota nmo teme "TermnoBbie
. bubmuoreka [{OK
28 sBlieHUs. lI3MeHeHune arperaTHbIX COCTOSIHHIMA
" https://m.edsoo.ru/ff0a86ae
BELIECTBa

29 DnexTpusanus Ten. /[Ba poga 31eKTpUUECKUX
3apsI0B

30 VYpok-uccnenoBanue "IneKTpU3aIus TENI
MHIYKIMEHW U IPU CONPUKOCHOBEHUH"

31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe moie. HampsskeHHOCTD

32 anekTpudeckoro nosst. [IpuHIun cyneprno3uun brbmmorexa LTOK

p N p yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIEeH
33 Hocurenu snekTpudeckux 3apsiaoB.
DnemMeHTapHbId 3apsia. CTpoeHrue atoMa
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK

COXPAHCHUS DJICKTPUUICCKOr'O 3apaaa

https://m.edsoo.ru/ff0a8ef6
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Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubnunorexa LIOK

35 AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 CyliecTBOBaHUA. ICTOUHUKH 3IIEKTPUYECKOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJIEKTPHYECKOTO OIS Ha TIPOBOJHHUKH U 1
JTUBJIEKTPUKN"
39 DNEeKTpUUECKUN TOK B METaJUIax, KUIKOCTIX U bubnnorexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas erb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabota "M3mepenue 05 bubnnorexa [JOK
U PETYJIMPOBAHUE CUITBI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexkTpuyeckoe HanpshkeHue. BoiabTMerp.
42 Ha6opzT0pHaﬂ pa6OIT)a "N3mepenue u ’ 0.5 brbmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
pEryIupOBaHKe HAMPSHKCHUS
43 CornpoTuBIIeHHE POBOAHKUKA. Y ACIIBHOE bubnuoreka [IOK
CONIPOTUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTta "3aBUCHMOCTH
44 AIEKTPUYECKOTO COMPOTUBIIEHHUS TPOBOTHUKA 1 bubnnorexa [JOK
OT €r0 JJIMHBI, TUIOIIA/INA MONEPEYHOr0 CEUCHUS https://m.edsoo.ru/ff0aa738
n Marepuana"
45 3aBUCHUMOCTh CHJIBI TOKA OT HAaIPsHKEHUS. 3aKOH bubmuoreka [IOK
Oma i1 yyacTka 1enu https://m.edsoo.ru/ff0aad44a
46 JlaGopatopHnas pabora "HccnenoBanue 1 bu6muoreka [JOK

3aBUCUMOCTH CUJIbI TOKA, UAYHICTO YCPE3

https://m.edsoo.ru/ff0aa04e
48



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope’

IlocnenoBaTenbpHOE U napajjiCJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
JlabopaTopHas padora "l[IpoBepka mpaBuiia
48 CJIOKEHHUSI HAIIPSHKEHUN TTPU MOCIIeI0BATEILHOM bubmmorexa [TOK
P P " https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB
Jlaboparopnas pabota "[IpoBepka mpaBuia ass
49 CHJIBI TOKA MIPH MapajljIeIbHOM COSAMHEHUN bubmorexa LIOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa Oma Bbu6moteka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOIITHOCTH ANEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akon Jxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas pabota "Onpenenenue paboTsl U bubmmoreka [JOK
MOIIHOCTH 3JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DnexTpuyecKre Henu U NoTpeOuTenn
53 AIIEKTPUUECKO YHEepTruu B ObITy. KopoTkoe brbmmorexa LIOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJBHOU paboTe MO TEMe
54 "JrekTpuuecKue 3apsbl. 3apsHKEHHbBIC Tena U bubnmnorexa [JOK
UX B3auMOJIeHCTBHA. I10CTOSHHEBIN https://m.edsoo.ru/ff0abd2c
BJIEKTPUYECKUAN TOK"
KonrtponbHas pabora no Teme "DiaeKTpudeckue
55 3apsibl. 3apsHKEHHBIC Tella U UX bubnmnoreka [JOK
B3auMOAEUCTBUSA. [IOCTOSTHHBIN 3IEKTPUIECKUI https://m.edsoo.ru/ff0abea8
TOK"
56 IlocTosiHHBIE MArHUTHI, UX B3aUMOJAECHUCTBHE
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57 VYpok-uccnenosanue "M3yuenue nonei 1 bubmmoreka [JOK
MOCTOSSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOe nojie. MarHuTHOE 10Jie 3eMJId U bubmuorexa [IOK
€ro 3Ha4yeHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe nose
59 DIIEKTPUUECKOTO TOKa MarHuTHOE 110JI€ bubnnorexa LHOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 JlaboparopHas pabora "U3yyeHue neiicTBUs 0.5 buGnuorexa [IOK
PaTOPHAA p i | ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TT0JISI Ha MPOBOJIHHUK C TOKOM
DJICKTPOABHUTaTEIh TIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 31eKTpoABHTATEICH B
. bubnuorexa [JOK
61 TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.
. https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydyeHue paboThl AJIeKTpoBUraTens"
62 OneiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasumno Jlenna
Dnektporeneparop. CrocoObl MoTy4eHUs
63 ANEKTPUUYECKON SHEPTHH. DJISKTPOCTAHIINH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH
64 [ToaroroBka Kk KOHTPOIBHOU paboTe MO Teme
"DneKTpu4ecKre U MarHUTHBIE ABJICHUA"
65 KontponbHas padoTa mo teme "IneKTpudecKre bubnuotexa [JOK
1 MarHUTHEIE IBJIEHUA" https://m.edsoo.ru/ff0acb14
but6mmorexa [IOK
66 IToBTOpeHune u 0000IIIeHNE MaTepHaia 8 Kiacca
P P https://m.edsoo.ru/ff0accse
bubmunoreka IHOK
67 WroroBas koHTpoJsibHAs paboTa 1

https://m.edsoo.ru/ff0acdc6
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AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI
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9 KVIACC

KoaudecTBO 9acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Bsoanslii nHCTpYKTaX 10 Th.
1 MexaHnueckoe ABHKeHHE. MaTeprasbHas 1
TOYKa
, HéICprKTam no Th (H)a pabouem mecre. . Bu6uorexa 1JOK
ncrema orcuera. OTHOCUTEILHOCTD https://m.edsoo.ru/ff0ad474
MEXAHUYECKOTO IBHKEHUS
3 PaBHOMEpHOE IIPSIMOJIMHEITHOE BUKEHUE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE NpsSMOTUHEHHOE IBIKCHHE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1 bubmmnoreka HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopOoCTh IPSIMOJIMHEMHOTO PABHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlaboparopHas padora "OnpeneneHue
7 CKO peHI/I}II) Ten; pu aBHopcxo €HHOM 1 1 bubnmorexa [JOK
YOROp PP . yErop " https://m.edsoo.ru/ff0adb18
IBIKEHUH 110 HAKJIIOHHOW IMIOCKOCTH
8 Cso0Ooanoe nagenue teir. OneITel INanunes 1
PaBHOMEpHOE ABHIKEHHUE TI0 OK HOCTH.
9 Ilepuo E gacToTa oopa eHmpJ};);I(HeﬁHaz 51 1 bubmorexa LHOK
pHox pail ) https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LleHTpoCcTpeMUTENBHOE YCKOPEHHE 1
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bubnunoreka LIOK

11 [TepBrlii 3ak0H HproTOHA. BEKTOP CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. PaBHOAEHCTBYIOIIIAS Bu6muotexa [JOK
cuiia https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tpertnii 3akon Hetotona. Cymnepno3uiust Cuit https://m.e dSO(I)l.ru /026982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3AKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon Iyka ]r?g;?s?;[rz?:(;{;grou/ﬁfmecaz
16 Pemenue 3anay mo teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpenencHue bubmmoreka [JOK
KECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cra Tperis https://m.edso:)_.I ru/ff0af738
bubmuoreka [IOK
19 Pemenwue 3anay mo Teme «Cumna TpeHUs» https://m.e dso:)_.[ru /#0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
Kod(duUlIeHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHAa. bubnuoreka [IOK
Cuna ynpyroctu. Cuna tpeaus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUSI. bubnuotexa [JOK
YckopeHnue cBOOOAHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBuTarmoHHoro neHTpa (ConHednas

cucrema). ['anaktuku"
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24 Pemenue 3agad mo teme "Cuna TsHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocmuyeckas ckopoctb. HeBecoMocTh bubnmnoreka HOK
U MIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaibHON TOUYKH. AOCOIOTHO
26 épnoe teno. P . Becue TBEPJIOro Tena ¢ buomorexa LIOK
TBEpAO T HO;, aBHo P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAlLlEHUs
27 MowmenT cuinsl. LlenTp TspKECTH
28 Pemenue 3agad nmo reme "MomeHT cuibl. LleHTp bubnuoreka [{OK
TsKecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM pabOTe MO TeMe
29 "hiu CKOE gﬁmeHHe é;aHMO efcTBHE bromiorexa LIOK
erappreeKoe A ' 8 https://m.eds00.ru/ff0b0408
Ten
30 KonTponbhas padora no teme "MexaHnyeckoe bubnuoreka [IOK
nBIOKeHne. Bsanmoneiicteue ten" https://m.edsoo.ru/ffOb06ec
Nmnynse Tena. UMnynbe cuibl. 3aKoH
31 . LZa VYupyroe u He oe buomrorexa LIOK
coxp aHeHI:M HMITYIIbEa. STpYT yHpyr https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBUE
32 Pemrenue 3amnau no reme "3akoH coxpaHeHUs bubmuoteka [{OK
nMIyisca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHuus "PeakTBHOE IBHKEHUE B
MIPUPOJIE U TEXHUKE"
bubnunoteka [IOK
M
34 CXaHMeCKas padoTa i MOIIHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnnoreka [JOK

TpeHus

https://m.edsoo.ru/ffO0b0db8
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Jlaboparopnas padota «Onpenenenue padboTh

36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KEHUHU
T€Ja 110 TOPU30HTAIBHON TIOBEPXHOCTH
37 Cas3b sHepruu U padotsl. [loTeHmanpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnnorexa [JOK
COXpAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHXKEHHE U €TO bubnunoreka LIOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOanus. BeIHYXIeHHBIC bubnnoreka [JOK
kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKkuii ¥ NPY>KUHHBIA MassTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh EpUO/Ia
44 KoJ1e0aHui OT )KECTKOCTHU MPYKUHBI U MacCChI bubmorexa LHOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenre YHEPTUN TP MEXAHHMYECKIX
KoJe0aHusAX
46 JlaGopatopHnas pabota «OnpeneneHne 4acTOThl bubmmnoreka HOK
U Mieprojia KojeOaHui Mpy>KUHHOTO MassTHUKA https://m.edsoo.ru/ffOblaec
JlaGoparopHas padota «IIpoBepka
47 He3aBII)/ICI/II\I/:OCTI/IpHepI/IO,£[a Iljoneé)aHHﬁ rpys3a, Bubmmorexa [IOK
https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MaCChl TPy3a»
48 Mexannyeckue BoaHbI. CBOMCTBA bubnuotexa [JOK
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MEXaHHMYCCKHUX BOJIH. HpO[[OJIBHBIG u
IOMNCPCUYHBIC BOJITHBI

Ypok-koH(pepeHius "MexaHn4eCKue BOJHbBI B

https://m.edsoo.ru/ffOb21fe

49 R . "
TBEpAOM Tere. CelicMuuecKe BOJTHBI
50 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"
59 I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKYyCTUUYECKHI1 pe30HAHC
53 Ypok-koHpepeHus "YIbTpa3ByK U HHPpPa3BYK bubmmoreka [JOK
B IIPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TemMe
o4 "3akoHbl coxpaHeHus. Mexanndeckue bubmmorexa [JOK
. https://m.edso0.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTtponbHast pabota 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHndyeckue KoneOaHus u
BOJIHBI"
56 DNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE bubmuoreka [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
bubnmnoreka [JOK
58 ANEKTPOMArHUTHBIX BOJH. Mcmonp3oBaHue 1
. " https://m.edsoo.ru/ff0b2fe6
ANEKTPOMATrHUTHBIX BOJH JJIsi COTOBOU CBSI3U
VYpok-uccnenosanue "M3ydeHnne cBoiicTB
p y4
but6mmoreka [IOK
59 ANEKTPOMATrHUTHBIX BOJIH C TTOMOIIIBIO

MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c
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Pemenue 3aga4d Ha OIpCaACIICHUC YaCTOThI U

60 JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DJleKTpoMarHuTHas npupoja ceeta. CKOpocTh bubnmnoreka HOK
cBeta. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. IIpsmonuneitHoe
62 pacnpoctpanenue csera. 3armenus CoiHIa u bubmmorexa [JOK
https://m.edsoo.ru/ff0b3658
Jlynbl
63 3akoH oTpakeHus cBeTa. 3epkana. Pemenne bubmmoreka [JOK
3a7a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHUS bubnnorexa [JOK
cBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOJAX
Jlaboparopnast pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crekso""
VYpok-koupepenius "Mcnonbp3oBaHue MOJIHOTO
67 BHYTPEHHETO OTPaKCHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"
but6mmoreka [IOK
68 JIua3el. OnTHYECKAs CHJIa JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bubnuoteka [JOK
69 [TocTpoeHre N300paKeHHI B TMH3AX httos://m.edsoo.ru/ffob4d4a
70 JlabopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
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(hOKYCHOTO PacCTOSIHUS M ONITHYECKOMN CHITBI
coOuparomien THH3bI"

https://m.edsoo.ru/ff0b4206

71 Ypok-koudepenus "ONTUYECKUE JTUH30BBIC bubnmnoreka HOK
npuoopsI" https://m.edsoo.ru/ffOcOa7e
bubnunoreka LIOK
72 I'1a3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/fObA684
73 Ypok-koudepennus "Jlepextsl 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenne 6enoro ceera B crieKTp. ONBITHI
74 Herotona. CioxeHue cueKTpajbHbIX [[BETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeTa
Jlaboparopuas padota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOro CBETa B CIEKTP U bubnnorexa [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
Ha0JII0/IEHUH Yepe3 1[BETOBbIE PUIBTPHI"
76 VYpok-npakTukyM "BolHOBBIE CBOMCTBA CBETA:
nucnepcusi, uHTepdepeHnns u Auppaxuus"
77 OmnsiTel Pe3epdopaa u mianerapHas Moieb bubmuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM. bubmuoreka [IOK
KBanTsl. JInHe4aTbie crieKTpel https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktuky™m "HabnrogeHue criekTpoB bubnuotexa [JOK
UCIyCKaHus" https://m.edso0.ru/ff0c1550
81 PannoakTBHOCTB U €€ BB bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

58



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

bubnunoreka LIOK

82 Crtpoenue aToMHOTO siipa. HykioHHas Mojienb https://m.edsoo.ru/ffocL8ac

83 PanuoakTtuBHbIe peBparnienus. 30Tombl bubmorexa LIOK

https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bubnuorexa [JOK
npeppaiieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmnanga

86 VYpok-koHpepenuus "PagroakTuBHbIe bubmmoreka [JOK
W3JIy4€HUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXPAHEHUS Bu6mmoteka [JOK
3apsi0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DHeprus CBA3M aTOMHBIX sijiep. CBs3b MacChl U bubnnorexa [JOK

88
SHEPrun https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "Snepueie peakuuu'

90 Peaxiuu cunTesa u nenenus saep. Ucrounuku bu6nmorexa LIOK
sHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koH(pepeHuus "SnepHas sHepreTUkKa.

91 JlercTBUS paJguOAKTUBHBIX U3Iy4YE€HUN Ha
KUBBIE OpraHU3MbI"

IToaroroBka K KOHTPOJIBHON pabOTE IO TEME
92 "QJIeKTpOMarHHTHOE ToJIe. SIJ)ICKTpOMaFHI/ITHHe bubmorexa LOK
https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIC siBeHUS"
KonTponbHas pabora no teme

93 "DIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC
BOJIHBL. KBaHTOBBIC siBeHUS"

94 CocraB u crpoenne COIHEUHON CHCTEMBI bubnuotexa [JOK
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https://m.edsoo.ru/ff0c245a

. bubnuorexa [JOK
95 Bonbmine nnanersr COHEYHON CUCTEMBI 1 https://m.edsoo.ru/f0C2572
. bubnuorexa [{OK
96 Maible nmnanetsl COTHEYHON CHCTEMBL 1 https://m.edsoo.ru/ff0c2a22
97 Crtpoenue, U3ay4eHUE, U DBOJIOLHS 3BE3 1 bubmorexa LIOK
p IV ’ 1 A https://m.edsoo.ru/ff0c2b30
. bubnuoreka [{OK
98 Crtpoenue u 3Botonus Beenennoit 1 https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1 1 bubnnorexa [JOK
o teme "Ctpoenue u sBotonus Beenennoi" https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpeHme, 0600MmEeHne MaTepuaia Kypca 9 1 bubmmoreka [JOK
Kjacca https://m.edsoo.ru/ff0c2e82
bubnunoreka LIOK
101 HrtoroBasi KOHTpOJIbHAS PaboTa 1 https://m.edsoo.ru/ff0c3044
102 AHanus pe3ynbTaToB KOHTPOJIBHON pabOThI 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 26
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O61iecTBo ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «JPODAY; AkinonepHoe
obmectBo «M3natenbctBo «IIpocBenienne»
» ®usuka, 8 kinacc/ [lepoimkun A.B., O61iecTBO ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkiinoHepHoe
obmectBo «M3narensctBo «IIpocBemienue
» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytHuk E.M., O0111ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO «J[PODAY;

AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemienne»
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