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MOSACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma no yuebHomy rnpeamery «Dusnka» (0a30BbIi YPOBEHB)
st oOydarommxces  7-9-x  kimaccoB  CHOMPCKOM MIKOJIBI HOBOTO MOKOJIEHUS
AHIIOO «MAHO» (mamee cootrBeTrcTBeHHO — Pabouas mporpamma, Illkona)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

- ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickon @enepaunmy;

- npukaza MunnpocBemienus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHnn l[lopsnka opraHu3ami W OCYIIECTBJICHHS 00pa30BaTEIbHOU
NEATETPHOCTH 10  OCHOBHBIM  O0IIEOOpa3oBaTeNbHBIM  IporpaMmMaM  —
0o0pa3oBareNbHbIM MPOTpaMMaM HAYaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero o0Iero 0opa3oBaHuUs;

- mpukaza MunnpocBenienust Poccum ot 31.05.2021 Ne 287 «O6
YTBEPKACHUM (PEeIepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHJApTa
OCHOBHOTO 00111eT0 00pazoBanuss» (nanee — PI'OC O00);

- npukaza MunnpocBemienus Poccun ot 18.05.2023 Ne 370 «O6
yTBEpXKJIeHUU (eaepanbHoil 00pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpazoBaHus» C U3MEHEHUSIMH, BHECEHHBIMU TIpHKa3aMu MUHIPOCBEIIECHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CanlluH 1.2.3685-21 «['uruennueckue HOpPMATUBBI W TPEeOOBaHHUS K
obecnieyeHn0 0€30macHOCTU M (WIM) OE3BPEIHOCTH IS 4YesoBeKa (PaKTOpPOB
cpenbl OOWTaHWMS, YTBEPKICHHBIX MTOCTAHOBICHUEM | TABHOTO TOCYIapCTBEHHOTO
canutapHoro Bpaua P® ot 28.01.2021 Ne 2;

- CIT 2.4.2.4283-26 «CaHuTapHO-3MHUIEMHOJIOTHYECKUE TpeOOBaHUs K
OpraHu3alMsIM BOCHHUTAHUS W OOY4YEHHUs, OTIbIXa W O3JOPOBJICHHS JeTed U
MOJIOJIC)KW», YTBEP)KJCHHBIX TMOCTAHOBJIEHUEM [JIaBHOTO TOCYAapCTBEHHOIO
canuTapHoro Bpauda Poccuu ot 02.06.2026 Ne 19;

- Konuenmuu npenogaBanus  ydeOHoro nmnpeamera «®Ddusumka» B
oOpa3oBaTenbHbIX oOpraHuzanusax Poccuiickoit  ®denepanuu, peann3yOMUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHONW pelICHUEM
Komnerun Munnpocsemenusi Poccuu (ipotokosn ot 03.12.2019 Ne ITK-4BH);

- OCHOBHOM  00pa3oBaTelbHOM  MPOTpaMMbl  OCHOBHOTO  OOILEro
obpazoBanwus [1Ikombr;

- y4eOHOTrO IIaHa OCHOBHOTO 0011ero oopazoBanus L1Ikosr;

- paboueii mporpammsel Bocriutanus [11komsr;

- (¢enepanpHOl pabodeil MporpamMmbl OCHOBHOIO 00IIEro oOpa3oBaHUs
«Dusuka» (0a30BbIi ypOBEHb) 151 7-9 KiIaccoB 00pa30BaTENbHBIX OPraHU3alUM.
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[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mIEero o0Opa3oBaHMs
COCTaBJIEHAa Ha OCHOBE IOJIO)KEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTENbHOW NpOTrpamMMmbl, IPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHO paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duzukay.

ConmepxaHue mnporpaMMmbl IO (U3MKE HANpaBiIe€HO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOY4YalOIMXCSl W OPraHU3alMI0 HU3YUYeHUs
(Gu3MKN Ha NEATEIbHOCTHOM OCHOBE. B mporpaMme no (pu3MKe YUUTBIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3yJibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB HAa YPOBHE
OCHOBHOTO 00IIer0 00pa3oBaHusl.

[TporpamMMma no (u3MKe ycTaHAaBIUBAET paclpeaesieHrne yueOHOro Marepraia
1o rojgam oOyueHus (1Mo Kjaccam), MpejuiaraeT NPUMEPHYIO MOCIEA0BaTEIbHOCTh
U3YyYEHHS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yYarommxcsl.

ITporpaMMa no ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIUIHM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEeIMETY.

dusuka SBIIETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, IOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U
SABJICHUN, W3yYaeMbIX XHUMHEH, Ouosiorued, acrpoHomMuend u GU3NIECKON
reorpaueli, BHOCUT BKJAJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MMpa,
IpefoCTaBisieT HauOoyiee sICHble OOpa3lbl NPUMEHEHUsS Hay4yHOro MeEToja
MO3HAHUs, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OzHa M3 IVIaBHBIX 334a4 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType 0OIIero
o0pa3oBaHMsl COCTOMUT B (POPMUPOBAHUM E€CTECTBEHHOHAYyYHOH I'PaMOTHOCTH M
UHTEepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usukm Ha 0a30BOM ypOBHE TMPEAINOJIAraeT OBJAJCHUE
CIEIYIOIMUMHA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICJOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeJIbCTBA JJIs [TOJIy4YE€HUs BBIBOJIOB.

Ilenn wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUsA
onpezaeneHsl B KoHuenuuu mnpenogaBaHus ydeOHoro npeamera «®dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanusx Poccuiickoit  ®Dexepanuu, peamru3yOLUINX
OCHOBHBbIE  00I111€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
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Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (poToKoa oT 3
nekaobpst 2019 r. Ne I1K4BH).
Heau uzyyenus: pusuMKu:

npuoOpeTeHNE WHTEpeca W CTPEMIICHHS OOydYaromuxcsi K HaydYHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTUE HUX HHTEJUIEKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJ/I€ MO3HAaHUA U (OPMUPOBAHUE
MCCIIE0BATEIbCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHEpOBaHWEe HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKHU;
dbopMHpoBaHUE MPEACTABICHUN O Poiu (DU3UKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHANTLHON AESTENBHOCTH, CBSI3aHHOW ¢ (DM3UKOMU, MOATOTOBKA K
JTanbHEHIIeMy 00y4YEHUIO B 9TOM HAIIPABJICHHH.

JlocTikeHne 3TUX Liened mporpamMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 0opa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

NpHOOpeTEeHNe 3HAHUH O JIUCKPETHOM CTPOCHHWM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJICKTPUYCCKMX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpEeTeHNUEe YMEHUH OMMCHIBATh U OOBSACHITh (DU3NYCCKUE SIBICHUS C
UCTIOJIb30BAHUEM TTOJTyYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUIMUX pacyETHBIX 3a7ad ¢
UCIIOJIb30BaHUEM duznIecKux MoJIeTIeH, TBOPUYECKUX u
NPaKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOI0aTh NPUPOIHBIC SBJICHHUS U BBITIOJIHSITH OIBITHI,
1abopartopHble  pabOTBI W IKCIEPUMEHTAJIbHBIC HCCIICJOBAHHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IPHOOPOB;

OCBOCHHE TPUEMOB pabOThI ¢ WHPOpPMAITUEH (PU3NICCKOTO COACPIKAHHMS,
BKJTIOYAsk HMHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHUIX (PU3UKHU, aHAIU3 U
KPUTUYECKOE OlICHUBAHUE NHPOPMALINY;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTBEHON NeATeTbHOCTH, CBI3aHHBIMH
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTH)KEHUSIX (PU3NYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obOpazoBaHusi oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/leN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeZel0).
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[Ipennaraemslii B mporpaMmMe no (usuke nepeueHb J1abopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTENb J1eJaeT BbIOOp MPOBEICHNUS
1a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpeasiaraéMbIX B paMKax
OCHOBHOI'O TOCYZapCTBEHHOT'O 3K3aMeHa 0 (pU3HKe.



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @u3uka u €€ poJib B IO3HAHUU OKPY/KAOIEro MUpa.

®usuka — Hayka O mpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEMIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbl. 3Mepenune Qusnmuecknx BenuuuH. DPU3NYECKUE
npudopsl. [lorpenrHocts u3mepeHunit. MexxayHapoHasi CUCTEMA €IMHMUII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH HW3Yy4alOT MPUPOLY.
EcTecTBEHHOHAYUYHbII METOJ NO3HaHWA: HAOJIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BONPOCA, BBIIBIKEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 0ObICHEHNE
HaOmoaaemMoro siienus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. @uznyeckue mpuOOPHl U MPOLEAYPa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U(PPOBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHve EHBI ASTEHUS Kbl U3MEPUTETHHOTO TPHOOpa.
2. H3mepenue paccTosiHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
4. OrnpeneneHue pa3MepoB MabIX TEN.
5. M3mepenue temmeparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIIOTE3BI: JAIBHOCTH IMOJIETA
HIapuKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM Oo0Jblle, YeM OO0Jbllle BhICOTa
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>keHue yactul BemlectBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBs3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.
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1. HaGmronenne OpOyHOBCKOTO JBUKECHHSL.

2. Hab6monenue nuddyszuu.

3. HaOmionenue  siBneHuid,  OOBACHAIOMIMXCA ~ MPUTSKEHUEM  WIH

OTTAJIKNBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie padomul u onvimol.

1. OueHka JuamMerpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dbotorpaduii).
2. OmnbITHI 10 HAOIIOACHUIO TEIIOBOIO PACHIMPEHUSI Ta30B.
3. OnbIThI IO OOHAPYKEHHUIO NEUCTBUS CHIJI MOJICKYJISIPHOTO MPUTSKCHHUSL.
Pa3nen 3. /IBu:keHHe U B3auUMojielicTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh HNPH HEPABHOMEPHOM JABMKEHHH. Pacuér myTu u
BPEMEHU JIBUKEHHUSI.
SBneHue uHepUMH. 3aKOH WHEpUUU. B3anMopneicTBue Ten Kak NpUYMHA
W3MEHEHHsI CKOPOCTM JBWXEHHsA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuna Kak XapakTepHCTHKa B3auMoAeicTBusA Ten. Cuila ynpyroctd U 3aKOH
['yka. M3mepenne cwiibl ¢ MOMOIIBIO IMHAMOMETpPA. SIBIIEHME TATOTEHHS U CHJIA
TskecTd. CHJla TSDKECTH Ha Apyrux mnaHerax. Bec tena. Heecomocts. CrioxkeHune
CWJI, HaMPABJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MeXaHU4eCKOro JBMKESHHS Tea.
2. HM3mepeHune CKOpOCTH NPSMOIMHENHOTO IBHKEHUSI.
3. HaOmionenue siBneHus MHEPIUU.
4. HabmroneHve u3MeHeHus: CKOPOCTH MPHU B3aUMOICUCTBUU TEJL.
5. CpaBHEHHE MacC IO B3aUMOJECUCTBUIO TEN.
6. Cll0)eHue CUJI, HallpaBJIEHHBIX IO OAHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue cpeqHel CKOPOCTH CKOJIBKEHHUS OpycKa WIM MIapHKa IO
HaKJIOHHOU IUIOCKOCTH.
Ornpenenenue MmI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

Jasnenue. CrnocoObl yMEHBIIEHUS! U yBEIUYECHUs JlaBiieHus. J(aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparypsl. llepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBmarudeckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TiayOunbl. ['mapocraTmdeckuit
napaaokc. Coobuaronuecs cocyabl. [ nipaBinyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atrmocdepHoe nasieHue. [IpuuuHbl cyliecTBOBaHUS
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMmochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpeHUs aTMOC(HEPHOTO TABICHHUS.

JlelicTBre KUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJO. BrITankuBaroas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomninaBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JAaBJIEHUSA ra3a OT TeMIEPATYPHI.

[Iepenaua naBneHHs KUIKOCTHIO U Ta30M.

CooO1aroiuecs cocyibl.

['mapaBnuyeckunt mpecc.

[IposiBnenune nercTBrsi aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH

T€Ja U IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCJOBHME IUIaBaHUs TEJ: IJIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIIEHHUS TIJIOTHOCTEN Tesa U KUJKOCTH.

Jlabopamopnsie padomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPyKEHHOH B
KUJKOCTh YaCTH TEJIA.

2. OmpeneneHve  BBITAJKUBAIOLIEH  CHJIBI, JIEWCTBYIOIIEW Ha  Telo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIIEN HA TEIO
B KUJIKOCTH, OT MacChl T€Ja.

4. OmpITBl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOLIECH CHUJIBI,
JCHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa NOrpyXEHHOH B
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KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUIKOCTH.
5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKA U
OIpEeNICJIEHNUE €€ TPY30NIOABEMHOCTH.
Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUsl.
Mexanundeckas pabota. MOIHOCTb.
[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUUAIBHAS JHEPTHS.
[IpeBpalieHrie 0OJTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPHU PABHOMEPHOM ABM)KEHUU Tela

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yueHne 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPTUM.

8 KUIACC

Pa3nea 6. TensioBbIe ABJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BelecTsa. Macca W pa3Mepbl aTOMOB M MOJieKyJd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIAPHO-KUHETUYECKOU TEOpUH.
CMaunBaHMe U KalWUISPHBIE SABJICHHS. TEelI0BOE paCIIMPEHHUE U CKATHE.

Temneparypa. CBsi3zb TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpeHHsass sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Teruronepenaya u COBEpLIEHNE paboTHI. Bunsr TEIUIONEPENAYHN:
TEILUIONPOBOIHOCTb, KOHBEKIIUS, U3IyUYCHHE.

KonudecTBo TemmoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. 1eTIO0OOMEH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKMX BELIECTB. YJEJbHas TEIUIOTA IUIABICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(EpPHOTro
JABJICHHUSI.

BnaxxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TennoBble ABUTATENMN U 3aINATA OKPYKAOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPALLCHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.
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Hab6monenne 6poyHOBCKOTO ABUKECHHUSI.

HabGmonenne nuddysuu.

Habmtoienue siBleHni CMaYMBaHUSI U KalWJUIAPHBIX SIBJICHHIA.
Hab6mronenue TemioBoro pacmmpeHust Tedl.

V3MeHeHre AaBJIeHUs Ta3a NpH W3MEHEHHH 00BbEMa M HArpeBaHUM KU
OXJIKICHUH.

[TpaBuiia u3MepeHus TEMITEPaTyPhI.

Bune! Teronepenaym.

OxJaxieHue TIPY COBEPIICHUH PaOOTHI.

HarpeBanune npu coBepuieHUH paOdOThI BHSITHUMHE CHJIAMH.

. CpaBHEHHE TEILUTOEMKOCTEH Pa3IMYHbBIX BEIIIECTB.

. HaOmroienue KuIeHus.

. Habnrogenue moctosiHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIA caxapa.
OnbITel IO HAOTIOACHUIO TEIUIOBOTO PACIIMPEHMS T'a30B, >KUIKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBiIeHUS BO3AyXa B OaJIOHE IITIPHUIIA.

OnbITel, AEMOHCTPUPYIOLIIME 3aBHCUMOCTH NABJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBaHUS WM OXJIAXKICHHUS.

[IpoBepka runmoTe3sl JIMHEWHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIEpaTyphI.

HaGniogenne wu3MeHeHUsI BHYTpPEHHEH OJHEpruM Tejla B pe3yJibTare
TerIonepesayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJOJHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpHU
TEMJI000MEHE C HArPEThIM METATTUYECKUM UITUHAPOM.

Ornpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca MCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIIOTHI IIJIaBJIEHUS JIb/IA.

Paznen 7. DjaekTpruyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. [Ba poja sneKkTpudecKux 3apsaaoB. BzaummopelicTBue
3apsbKeHHBIX  Tenl. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMu).
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Onextpuyeckoe mnoisie. Hanpssk€HHOCTh anekTpuueckoro mnoiid. [IpuHimn
CYNEPIO3UIINH SJEKTPUUYECKUX MoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsanoB. DJIEMEHTAPHBIA AJEKTPUUECKUAN 3apsl.
Crpoenune aroma. IIpoBOJHUKM W JUABJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W cToYHMKN TOCTOSIHHOTO TOKa. JleMCTBUS 3JEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KMJIKOCTSX U T'a3ax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HaNpsHKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MAPAIIIENBHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u MoOmHOCTh 3nekTpudyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DReKTpUYEeCcKre ey U OTPEOUTENH ICKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 1oje 3eMIId U €ro 3Ha4eHue I KU3HU Ha 3eMiie.
OnbiT  Opcrena. MaruuTHoe 1moje  3JEKTpUYecKoro Toka. IlpuMenenue
AJEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MATHUTHOIO MOJISI HA MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. Vcronp30BaHWE S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.

OnbiTel @apajes. SIBneHne dIeKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DneKTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX NCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIEKTpU3aLHMS TEN.
JIBa pos1a 3JIEKTPUUYECKUX 3apsSA0B U B3AaUMOJCHUCTBUAE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaThuecKas UHIYKIUS.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJIKOCTH.
. ["'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs. BOJIbTMETPOM.
. Peocrar 1 MarazuH COpOTUBIICHUHN.

L 0 N kA W E
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
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B3aunMoaelicTBHE TIOCTOSHHBIX MarHUTOB.

MoenrpoBaHre€ HEBO3MOXKHOCTH Pa3/ICICHUS MTOJI0COB MAarHUTA.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JleiicTBME€ MarHUTHOTO MOJIs HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS SJICKTPOMAarHUTHON MHIYKIIWH.

OmneiTel @apases.

3aBUCHUMOCTh HAMNpPABJICHUS HWHAYKIUOHHOIO TOKAa OT YCJIOBUH €ro
BO3HMKHOBEHHS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO SJEKTPU3ANMK TEI WHIAYKIUEeH W Tpu
COIIPUKOCHOBEHUHU.

WccnenoBanue AEMCTBUSL SJIEKTPUYECKOTO IO HA TMPOBOJHHUKU U
JUDJIEKTPUKH.

COopka u mpoBepKa pabOThI IEKTPUICCKOM TSN MOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HaNps>KEeHUs.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
COMNPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD IIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJUHBI, IUIOIIAAX MONEPEYHOTO
CEUYEeHMS U MaTepuarna.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuWiia [Jii CWIbl TOKa MPU MNapaJJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJEKTPUYECKOTO TOKa, BBIACISIEMONW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTUA CHJIBI TOKA, WAYIIETO 4epe3 JaMIIO4Ky, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
00BbEeTMHEHNH U PA3JICIICHHM.

HccnenoBanue nedcTBUS 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY .
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17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KATYIIKM C TOKOM M MarHata OT CWJIbl TOKA M HANpaBJIEHUS TOKa B
KaTyIIKE.

18. MI3yueHue nerlCcTBUSI MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u uzyueHue padoThl 3J1€KTPOABUTATETIS.

20. 3mepenue KII/I anekTpoaBuraTresibHOM yCTaHOBKH.

21. OnBITBI 1O HMCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICOBAHUE W3MEHEHHUM 3HAYEHUS W HAIPaBICHUS HWHIYKIMOHHOTO

TOKA.
9 KVIACC

Pa3znen 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe aABwkeHHE. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUS. PaBHOMEpHOE MNpPAMOIMHENHOE
nBrkeHue. HepaBHomepHOe NpsiMonuHEHOE nBMKeHHE. CpelHssl 1 MIHOBEHHAas
CKOPOCTH T€Jla IIPU HEPABHOMEPHOM JIBUYKEHHUU.

VYckopenue. PaBHOyckopeHHOe mpsMonuHenHOe aBkeHue. CBoOonHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMKEeHHE MO OKpyxHOcTH. llepuon u yactora obOparieHus.
JIuneinHas u yriaoBas CKOpOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3ak0oH HbptoToHa. BTropoit 3akon HeroTtoHa. Tperuit 3akoH HeroToHa.
[TpyuHIMD Cyneprno3uLuU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS! CKOJIbXEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHMPHOTO TITOTEHMs. Y CKOpPEHHE CBOOOJHOIO
nageHus. JlBwxenue ruianer Bokpyr Comnma. IlepBas kocMuueckass CKOpOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETUUIIEHHOM OChIO BpaleHusi. MoMmeHT culibl. LIeHTp TskecTu.

HNmnynsc tena. M3smMeHenne umnyinbca. VIMITynbsC cHiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TSKeCTd, yHpyrocTH,
TpeHust. CB3b d3HEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiM. [loTeHIIManpHast SHEPrUs CKaToM NpyKuHbl. KuHeTnueckas
sHeprud. TeopeMa 0O KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JIBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEll

OTCYETA.
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9.

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

15

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre cKkopoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBHYKCHUS.
HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO JBUKCHHUSI.

HalGmonenue nBukeHuUs Tena 1Mo OKPYKHOCTH.

HaOmronenne MexaHn4ecKux sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWI)KCHHUH
OTHOCHUTEIHLHO KaOWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHUS Tela OT MAcChl Tella U JCUCTBYIONICH Ha HETO
CHUIBI.

HaOmronenue paBeHcTBa CUII PU B3aMMOICCTBUM TEIL.

M3meHeHne Beca Tefia pu YCKOPEHHOM JBUXKCHUH.

[Iepenaua uMiryJsibca npu B3aUMOJAECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBUMU.

CoxpaHeHue uMMyJibca Mpu adOCOTIOTHO YIIPYTOM B3aUMO/ICHCTBUMU.
Halmronenune peakTUBHOTO JBUXKECHHUS.

CoxpaHeHre MEXaHUIECKON YHEPTUU TIPH CBOOOTHOM TaJICHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUHU MPHU ABUKEHUU Teja MO JCHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJIbHEUILIEro paBHOMEPHOI'O
JBIDKEHUS MAPUKA WA TEIIEKKH.

Omnpenenenne cpemHel CKOPOCTH CKOJBXEHUS OpycKa WM JBUKCHUS
HIapyKa o HaKJIOHHOM MJIOCKOCTH.

OnpeneneHrue yCKOpPEHHUs Tejla MNpPU PABHOYCKOPEHHOM JIBJKEHUM I10
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBIKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka TrUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIJKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYTH OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhuiieHTa TPEHUS CKOJIbKEHUSI.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBI)KCHHUH TeJa
110 TOPU30HTAIEHON TTOBEPXHOCTH.
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10. Onpenenenne pabOThl CHJIBI  YIIPYTOCTH TIPU  TMOABEME Tpy3a ¢
HCIIOJIb30BAaHUEM HENOABHIKHOI'O Y MOBMKHOI'O OJIOKOB.

11. MI3y4deHue 3akOHa COXpAHEHUS YIHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI ¥ BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIUTy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIUM MPH KOJIeOATEIHLHOM JABUKESHUH.

3aryxaronme — kojeOaHus.  BbIHyXKAeHHbIe — KojieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
nonepeyHbie BOJIHBL. JIIMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbICOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koyieO0aHW T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHJIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HalGmronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCca.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIETIN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHne dYacTOTBl M Tepuoaa KoOJeOaHW MaTeMaTHU4eCcKOro
MasITHHKA.

2. OnpeneneHue 4acTOThl U Meproa KojaebaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TEPUOIa KOJIEOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJa KoJeOaHUW I'py3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TepuoAa  KojeOaHwmid
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOHOTO TaICHHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. Illkana siexkTpoMarHuTHBIX BOJH. HMcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

o v bk~ w N
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OnexkTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO

tenedoHa.

Pa3pen 11. CBeToBbI€ IBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsAmosmHenHOe
pacnpoctpanenue csera. 3atmeHuss Connna u JIynel. Otpaxenue csera. 1lnockoe
3epKaJio. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesomiieHHs cBera. [lomHOoe BHYyTpeHHeEe
OTpakeHue cBeTa. lMcrnonb30BaHWE MOJHOTO BHYTPEHHErO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox unywed B JmH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M TeJecKoma. [71a3 Kak omnTudeckas CHCTeMa. bIM30pyKocTb U
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Ombitel HptoTona. CroxeHue
CIIEKTpaJIbHBIX LBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpsiMosIMHEHOE PACIPOCTPAHEHHE CBETA.

OTpakeHue cBera.

[Tonydenue n300pakeHUi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyeckuil CBETOBOA.

Xop mydeit B coOuparoreit JInase.

XO0J Iy4Yer B pacCEenBaIOIIEN JINH3E.

[Tommydenune n300pakeHnuii ¢ TOMOIIBIO JINH3.

[Tpunuun aeiicTBus Goroanmnapata, MUKpPOCKOINA U TEJIECKOIA.

10. Mojenb rinasa.

11. PaznosxeHnue 6em10ro cBeTa B CIEKTP.

12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomel u onvimol.

1. MccnepoBanue 3aBUCUMOCTHM yTila OTPAKEHHS CBETOBOTO Jiyda OT yIUIA
HaJCHUS.

2. M3yudeHune xapakTEpUCTHK U300paKEHUs MIPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHMOCTH yIija MPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJia
NIAJICHUS HA TPAHULE «BO3LYX—CTEKIION.

L 0 N ok wN e
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4. Iomydyenue n3o0paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIbI coOMpatrouei
JIVH3BI.

6. OTMBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBLbIe ABJI€HHUS.

OmneiTel Pe3epdopna u mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue v noromenne ceera aroMoM. KBaHTel. JInHe4aTsIie CIIEKTPHI.

PannoaxktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. M3ortonsl. PaanoaxTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOIO M MAaCCOBOIO YHCEIL.
DOHeprus cBsi3M aTOMHBIX snep. CBs3b mMacchl U 3Hepruu. Peakiuu cuHTe3a U
nenenus siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnasa sHeprervka. JleMCTBHUS PAAMOAKTUBHBIX M3JIYYCHUW Ha KUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTTIOIMICHUSI.

2. CHexTpsl pa3INYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIINX U3TYUCHHI.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CruloNIHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccrnenoBaHne TPEKOB: MU3MEPEHHE SHEPrUM YaCTHIBI MO0 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001IIAKO I MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMKA MOAYJIb MIPEAHA3HAYEH JJIi CUCTEMATU3AINU
u  0000ImeHNs TPEIMETHOTO  COACp)KAaHWSA W OMNbITa  JICSITEIBHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PM3HMKH, a TAKXKE IS MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHY 1O (u3uke g Oo0y4aronmxcs,
BBIOPABIIUX ITOT YUCOHBIN MPEIMET.

[Ipy “3ydeHUN JAHHOTO MOIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NESATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, GOpMHUPYETCS
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHMS
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SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUE YMCHUSIMH OOBACHITH (pu3mdeckue
ABJICHUS, TPUMEHSS IOJy4YEHHBbIE 3HAHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapakTep JaHHOTO pas3jielia Peaan3yeTcs
32 Cu€T TOro, 4YTo OOydYarouIMecs BBINOJHAIOT 3aJlaHusl, B KOTOPBIX UM
npeaaraercs:
HAa OCHOBE TIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBACHATH
dbu3nyeckue BJICHUS B OKPY KaIoIIel MPUPOJIE U MOBCETHEBHON KU3HM;
WCITIOJI30BaTh HAYYHBIC METOJIBI UCCIICOBAHUS (PM3UUECKUX SIBJICHUH, B TOM
YHUCJIE I MPOBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJOB;
OOBSACHITH HAy4YHbIE OCHOBBI HauOoOJee Ba)XXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUUECKOTO UCIOJIb30BAHUS PA3IUYHBIX HICTOYUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

Nzyuenne (pu3uKu Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs HAMpPaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y obyyatorerocss OyayT copMUpOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTATHl B
YJaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
¢bu3znueckoil HayKu;

- IICHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaxJaaHCKOr0 1 JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUI
buzukwy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIUIOB B JESITEIHLHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCHPUATHE ACTETHUYECKUX KayecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPyMEHTa
ITO3HAHUS MHUPA, OCHOBBI PA3BUTHUs TEXHOJOTWM, BAXKHEUIIEH COCTABJISIOLICH
KYJIbTYPBI;

- pa3BUTHE HAYYHOW JIFOOO3HATEIBHOCTH, WHTEpPEca K HCCIEN0BATEIHCKON
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbS H  3MOLMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro oOpa3a JKHU3HHM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHUPE, BAXKHOCTH TIPAaBWJI OE30MAaCHOTO TIIOBEICHUS Ha
TpaHCIOpPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAaHHUEM B
JOMAlIHUX YCIIOBHSIX;

- chOpMHUPOBAHHOCTh, HaBBbIKAa pedIICKCHU, TPU3HAHKE CBOETO IpaBa Ha
OIIMOKY M TaKOI'0 K€ MpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTH€ B pEUICHUWU NPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIKUX B TOM 4YHCIE M (PUIUUECKHUX
3HaHUM;

e - MHTEpEC K NPAKTUYECKOMY U3YyUEHHUIO Npodeccuil, CBA3aHHbIX C (PUZNKOM;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHEHTAllUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHMW JUIS pElIeHUs 3aaad B
o0JacTh OKpy’Karolled Cpelbl, [UIAHUPOBAaHUS IIOCTYNIKOB M OLEHKH MX
BO3MOYHBIX ITOCJIEICTBUMN JUIsl OKPY KaIOLIEN CpeJibl;

e - OCO3HaHME TJI00AJIBHOIO XapaKTepa HKOJOTUYECKUX NpoOJieM M IyTed MX
peleHns;

e 8) azmanTanuM K HM3MEHAIOIIUMCH YCJIOBHMAM COLUMAJTBHON U NPUPOIHOMU
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TMpPU BBIMOJHEHUU HCCIEAOBAHUN U
MPOEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHHSIM
IPYTHX;

e - TIOBBIICHUE YPOBHSA CBOEW KOMIETEHTHOCTH 4YEpe3 MPAKTHUYECKYIO
NS TENbHOCTD;

e - NOTPeOHOCTH B OPMHUPOBAHUU HOBBIX 3HAHMM, B TOM YHCIIEe (POPMYIHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE JePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH
(busukwy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (U3MUECKUX
3HaHUM;

e - CTPEMJICHHE aHAM3UPOBATH U BBISBIATH B3AUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUI;

e - OLIGHKa CBOMX JEHUCTBUU C Yy4€TOM BIMSHHMS Ha OKpYXAlOUIyI Cperdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOGHHS TpOTrpaMMbl MO (PHU3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y obyudaromerocs OyayT copMupoBaHbl MeTanpeIMeTHbIE
pe3yJIbTaThl, BKIIOUYAIOIINE TO3HABATEIbHBIC YHIUBEPCAJIbHbIC yueOHbIE ICHCTBUS,
KOMMYHUKAaTHBHbIC  yYHUBEpCAIbHBIE  Yy4eOHbIE  JCWCTBUS,  PETYJISATUBHBIC
YHHUBEpCAJIbHBIC YICOHBIC ICHCTBUSL.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornueckue 1eicTBHA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUN);
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yCTaHaBIMBATh CYUIECTBEHHBIN NMPU3HAK KIACCU(PUKALMU, OCHOBAHUS JJIsI
000011IeHUs U CpaBHEHUS,;

BBISIBIISATH 3aKOHOMEPHOCTH U MIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTaXx,
JaHHBIX U HAOJIOIEHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH ITPUYMHHO-CJIEICTBEHHBIE CBS3M NPU H3YyUYECHUU (PUIUUECKHUX
SIBJICHUI U TPOLIECCOB, JI€JaTh BBIBOJbI C UCIOIb30BAaHUEM JETyKTHBHBIX
¥ MHAYKTUBHBIX YMO3AKIIOUEHHH, BBIABUIaTh TUIIOTE3bI O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus ydeOHOW Qu3ndyeckon
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Haumbosee
HOJXO/SAIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejabcKkue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH IO CAMOCTOSITEIHHO COCTABIIEHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
¢uznyecKuil SKCIEPUMEHT, HEOOJBIIOE UCCIEJOBaHUE (DU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa TPHUMEHHMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENTEHO (hOPMYTHPOBaTh 000OIIEHHS U BBIBOJBI TIO PE3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIECCOB, a TAK)KE BBIIBUTATh MPENOI0KEHUS 00 UX PA3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHSATH pa3iInyHble METO/bl, UHCTPYMEHTBI U 3alPOChl IPU MOUCKE U
orbope MH(pOpMAIMK WM JAHHBIX C Y4E€TOM MpPEIJIOKEHHON y4eOHOMH
bu3ndecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPECTaBICHHUS,

CaMOCTOSITEJILHO ~ BBIOMpATh ONTUMAIbHYIO (OpMYy TpEACTaBICHUS
UHpOpMaLlMM ¥ WJUIIOCTPUPOBATH pEUIaeMble 3aJauyd  HECIOKHBIMU
CXeMaMH, AUarpaMMaMy, HHOU rpaduKoi U MX KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeiCTBHA:

B XOJ¢ OOCYXKICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaTOB JIa0OPaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHWE 3aJladyd W TOJJIepKaHue
OJ1aro’Ke1IaTeIbHOCTH OOIEHHS;

COTIOCTABIIATh CBOM CYXXIEHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
Jauajora, OOHapyKHUBATh Pa3IMIUe M CXOACTBO ITO3HIIHIH;
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BBIPAXKaTh CBOXO TOUYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIOIHEHHOTO (PU3MUECKOTrO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAThb W MCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM W
UHAMBUAYAIbHON pabOThl MPU pPEIICHUH KOHKPETHOW (QU3ndYecKon
po0JIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOW AESTEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ J[OCTHKEHHUIO: paclpeAesiaTh poiH, OoOCYXIaTh IPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITMIOJHATH CBOIO 4acTh pabOThI, JOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAWHUPYS CBOM JACUCTBUSA C JPYTHMH
YJICHAMH KOMAaHJIbI;

OLICHMBATh KAa4eCTBO CBOErO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIe 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYaIHsSX, TPEOYIOIIHX
TUTsl petiieHust (GPU3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  PEHICHUIN
(MHIMBUAYyaTbHOE, TIPUHSATHE PEIICHUS B TPYIIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh AITOPUTM pelieHusT (PU3NIeCcKOr 3a1auul WiIn
IJIaHa WCCIEAOBAHUS C YYETOM HMMEIONIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATH IIPEIIaraéMbie BAPUAHTHI PEIICHUN;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlIeHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipeyiararh IjaH €€ U3MEHEHHUS],
OOBSCHATHP NPUYUHBI  JOCTWKEHHUS  (HEIOCTHXKEHHUS) Ppe3yJbTaToB
JeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  MCCIEAOBAHHUS WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENECTB, M3MEHUBIINXCA CUTYyallMid, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIIOBUIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroOro;
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npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEP)KICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenust B 7 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIONB30BaTh  MOHATHS:  (PU3MUECKHMe ¥ XUMHYECKHE  SIBICHMS,
HaOJIIOJIEHUE, HKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHMLBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXAaHWYECKOe JBWKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna,  jgedopmauus  (yopyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOILAOLINECS COCYIbI;

pasznuuathk sBiIeHUS (aud@y3us, TEIIOBOE IBUKEHHE YaCTHIl BEILIECTBA,
PaBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOE  JIBIDKCHHME,  WHEpLMS,
B3aMMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOH OCHIO
BpallcHUs, Iepelada JIaBJICHHUs TBEPABIMU TEJIAMM, JKUIAKOCTAMHU H
rasamy, arMocepHoe JaBi€HHME, IUIABaHWE TeJll, [PEBpallCHUs
MEXaHUYECKON PHEPruu) MO ONUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITIBITOB, JJEMOHCTPUPYIOIIMX TaHHOE (PU3NUECKOE SBICHUE;
pacrmo3HaBaTh MPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpYXaroIleM MHpE, B TOM 4ucie (U3MYECKHE SIBJICHUS B MPUPOJE:
IIPUMEPBI JIBHXKCHUS C Pa3iIU4YHBIMM CKOPOCTSMH B JKMBOW M HEXKHMBOU
OpUpPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMoc(epHOro JaBJIeHHUsS Ha >KMBOW OpraHH3M, IUIaBaHHUE PBIO, pblyard B
TeJe 4eJIOBEKA, IPU ITOM IEPEBOAUTH MIPAKTUUECKYIO 3a7auy B yU4E€OHYIO,
BBIJIETISTh CYLIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBICHUN;
ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeJl U (PU3NYECKUE SIBICHUS, UCIIOJIb3Ys
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWila TPeHMs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKas pabdoTa, MOILIHOCTb, IIEYO CHJIBL,
MOMEHT CWJbl, KO3()()HUIMEHT TOJE3HOTO JEWCTBUS MEXaHHU3MOB,
KMHETHYECKas: U TNOTEHLUHAJIbHAs HSHEPrus), NMpU ONHUCAHUHU NPABUIBHO
TPAKTOBAaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYeHNUs U €IUHUILBl (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYI0 BEJIUYMHY C APYTMMH BEIUYMHAMM,
CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
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XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBuiIO paBHOBecHs pbluara (0yoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYeCKOH
SHEPruH, NpPU O3TOM [aBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, ITPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MNPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHU, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B 1—2 JeHCTBHS, HCHOJIb3Ys 3aKOHbI U
dbopMybl, CBS3BIBAIONINE (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIIOBUS 33J1a4y 3alHUCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (hHU3HUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /Ui PElIeHUs 3a/lay, OLIEHUBATh PEATUCTHUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETMYNHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
($u3NYECKUX METOAOB, B ONMCAHUN UCCIIEIOBAHUS BBIIETSAThH MPOBEPSIEMOE
npeanojoxenue  (Tumoresy),  pa3iuyaTbh W UHTEPIPETUPOBATH
NOJIyYeHHBIH pe3yJIbTaT, HAaXOJAUTh OIMUOKHM B XOJE ONbITA, JeJaTh
BBIBOJIBI IO €T0 pe3yJibTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
buznyeckux CBOICTB TEN: dbopMynupoBaTh MIPOBEPSIEMbIE
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMUChIBaTh X0/ OMbITa U POPMYIHPOBATH BHIBOIbL;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0béma, CHJIBI M TEMIIEpaTypbl C UCHOJb30BAaHMEM aHAJNOTOBBIX U
upoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA MPHOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMUYUHBI OT
JIPYrol C HCIOJB30BAHMEM TMPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH
pPaBHOMEPHO [BIDKYILETOCA Tela OT BPEMEHU [BIKEHUS Tela, CUJIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOLIAAN COPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHbI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMaA
NOTPYXEHHON YacTH Tella M OT IIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHusl TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATH B
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IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUsI, Cenys NpPelIo)KEeHHOMY IJIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIWYMH B BHUJE
NpEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEJIOBAHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3NUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEja, CHUJIA TPEHHUS CKOIBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKUBAIOUIAs  CWUJla, JIEHCTBYyIOIlAs  Ha
HNOTPYXEHHOE B JKHUIKOCTh Te€J0, KOA()(PUIMEHT TMONe3HOro IeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEIJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJIHEHUHU H3MEPEHHUM COOMpATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATh 3HAUEHHE UCKOMOW BEJIMYUHBI,

co0roAaTh npaBuia TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECbI, TEPMOMETp, JIMHAMOMETpP, COOOIIAIIIHUECS COCYAbl, OapoMerp,
phluar, MoJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTh;
XapaKTepu30BaTh MNPUHIUMNBl JACUCTBUA U3YYEHHBIX NTPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OmucaHus (B TOM YHUCIE:
MNOJIIUITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIWYECKUNA IIpecc,
MaHOMETP, BBICOTOMED, MOPIITHEBOI HACOC, ApEOMETP), UCIOJIb3YSI 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUI U HEOOXoauMble (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HU Il obecniedeHrs 0€30MacHOCTH MPpU 0OpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIIEH Cpee;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wHH(opmanuu B HHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M MyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpMaIIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPHU BBIOJIHEHUH Yy4e€OHBIX 3aJaHUil HAy4YHO-MOMYJISIPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJEpKaHMs, CIPABOYHBIE MaTEpHabl,
pecypcbl cetu HTEpHEeT, BiiaieTh NMpUEMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUU (PU3NYECKOTO COAECpPKAHUS, B TOM
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qHclie MyOJWYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yJjbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIENOBAaHUM, IpPU 3TOM TIPAaMOTHO HCIOJIb30BATh
U3YYCHHbI NOHATUHHBIM anmapat Kypca (DU3HMKH, COIPOBOXAAThH
BBICTYIUJIEHUE ITPE3EHTALlAEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHHUI pachpeneniTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMHM 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JEMCTBMI, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATENbHOCTb  IPYyINIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIIHX.

K xonIy o0ydenus B 8 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB U MOJICKYJI, arpEeTaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIUTUIECKUC U
amop(HBIC TeNa, HACHIIICHHBI W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEMIeparypa, BHYTPCHHSSI DHEPTUs, TEIUIOBOM JBUTATEINb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, SIEKTPUUECKOE T0JIe, TPOBOIHUKH
U UDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pasnuyaTh SBJICHHS (TETUIOBOE PACHIMPEHHE W CKaThe, Teruiomnepenaya,
TEIJIOBOEC PaBHOBECHE, CMAUYMBAHUE, KAMWUISPHBIC SBICHUS, UCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpUCTajuiu3auus (OTBEpAEBaHKE), KHUIICHUE,
TerJionepeaaya (TermIonpoBOHOCT, KOHBEKIHS, U3ITy4YEeHHE),
AIIEKTpU3aLUs Tell, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM, DJICKTPOMArHUTHAST WHIYKITHS)
0 ONHCAHUID HX XapaKTEpPHbIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUN B
OKPY’)KalIIeM MHpEe, B TOM 4YHCIe (U3NYECKUE SBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE W KAMWUIIPHBIE SIBICHUS B TPHUPOJE,
KpUCTalbl B mpupoze, usnydenue ConHIila, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUUYECKUE
SBJICHHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMitH, Jpeid TOJIOCOB, POJIb MarHUTHOTO TOJIS JUIsl JKM3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUUECKYIO 33/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBJICHUU;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3MUCCKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPTHUS, KOJTUIECTBO
TEIJIOThI, YJeNbHAs TEIJIOEMKOCTh BEIECTBA, VyJAENbHAas TeruioTa
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IUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yHelbHAas TEIIoTa
CrOpaHHsl TOIUIMBA, KOY(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MAaIlIMHbI, OTHOCHUTEIbHAS BIAKHOCTh BO3/yXa, AJICKTPUUYCCKUU 3apsij,
cuja TOKa, DJIEKTPUYECKOE HAMPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAETbHOE  COMpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
DIIGKTPUYECKOTO  TOKa), TIpM OMHCAHWHM TPABUIBHO  TPAKTOBATH
(GU3MYECKUN CMBICT WCIOJB3YEMBIX BEITUYHMH, 0003HAYCHUS U CIMHHIIBI
GU3MYECKUX BEIUYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3NYECKYI0 BEIWYWHY C JAPYTMMH BEITUYMHAMH, CTPOWUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITNYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHe SBICHHUS W IPOIECCHI,
UCTIONIB3YSl OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpHUU
CTPOCHHUS BENIECTBA, MPUHIIAI CYIEPIO3UIIMU TOJIeH (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma JijIsl yyacTka 1elH, 3aKOH
Jlxoynsi—Jlennia, 3akoH COXpaHEHHUS DSHEPrUH, TMPU OTOM JIaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYEeCKOe
BBIp2KEHHUE;

OOBACHITH (PU3MUECKHE TPOIECCHl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIluid MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCTICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 MOTHYeCKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBONCTBA (U3MUECKUX SIBICHHIA,
(bU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyl B 2-3 JCHCTBUSA, HCIOJL3YyS 3aKOHBI U
dbopMyIbI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIIM3a
yCIIOBHUSI 3a/1addl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX JJIS  pelIeHWsl 3aJadd, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HEoOXoauMbIe JUTsi €€ perieHus, MPOBOAUTh Pacu€Thl W CPaBHUBATH
MOJIyYeHHOE 3HaUYCHNE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TTOMOIIH
(GU3HYECKUX METOMOB, HCIIONB3Yysl OMHUCAHHWE HWCCIECIOBAHUS, BBIICIATH
pOBEPSIEMOE  TIPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
MIPOBEICHUSI HCCIICOBAHUS, I€JIaTh BEIBOJIBL;

MPOBOJUTH OMBITHI 1O HAOMIONCHWIO (U3WYECKUX SBJICHUA WITU
(bU3HYECKUX CBOWCTB TN (KAMMJUISIPHBIC SIBIICHUS, 3aBUCUMOCTD JTaBIICHUS
BO3/yXa OT ero 00b&éMa, TeMIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAHUS U
HarpeBaHusl MpPH M3IYYCHUU OT IIBETa H3Iydaromiei (MOTJIOoNaroIiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTU U
mwiomaan e€ TOBEPXHOCTH, OJJICKTpHU3aIUs Tel MW B3aUMOJCUCTBHE
DIIEKTPUYECKUX 3apsoB, B3aWMOJCWCTBHE TIOCTOSHHBIX MAarHUTOB,
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BU3yaJIM3alsl MAarHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpPOMArHuTa,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (OpMYJIUpOBATh
poBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH X0/ OMBITA U (POPMYJIUPOBATH BHIBOJIHI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTrypbl, OTHOCUTEIbHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbBI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH
pEe3ynbTaThl U3MEPEHUN C YIETOM 33JTaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOI BETHMUUHBI OT
JpYrol C UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpEeHUM  (3aBUCUMOCTh
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM TOMEPEYHOro
CEUEHHUSA U YIEJIBHOTO COMPOTHUBIICHUS BEIIECTBA IPOBOJAHMUKA, CHIIBI TOKA,
UAYUIEr0 4epe3 MPOBOAHMK, OT HAaNpsKEHUS Ha  MPOBOJHUKE,
UCCIIEJIOBAaHUE TOCJIEIOBATEIbHOTO U  MapauIeTbHOTO  COSAMHEHHN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAaHOBKY H
BBITNIOJIHATh M3MEPEHHUs], CIeNys NpPeIO)KeHHOMY IUJIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TpaduKos,
JIeNIaTh BBIBOJIBI 10 pe3ybTaTaM UCCIIEIOBAHMS,

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUs (PU3NYECKUX BeNUYUH (yIeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
AKCMEPUMEHTAIbHYIO YCTaHOBKY, CIEeAysl MPEASIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHHUE BEINUNHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MAaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh TPHUHIIUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX ONuUcaHud (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETP, CUETYUK DIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECCKUE
IPEIOXPAHUTEH, YIEKTPOMArHHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBaxX (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENIbHbIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUIKOCTHBIM
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETpP, ABHUraTEb BHYTPEHHETO
CrOpaHus, B3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMBI AIIEKTPUUYECKUX
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Heneil ¢ mocnea0BaTeIbHbBIM U MapalljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB JICKTPUUYECKUX LIeTIeH;
OPUBOAUTh  MpHUMEpHl  (HAXOAWUTh  WHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 oOecrieyeHus: 0€30MacHOCTH MPHU OOpaIleHUH ¢ MpUdopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIoLIeH cpee;

OCYILECTBJIATh TOUCK HMHPOpMaUUU (U3NYECKOTO COACPKAaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpPaBHEHUS
JIOTIONIHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH MHGOPMAILMIO, KOTOpas
SIBIISIETCSA IPOTHUBOPEYUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BaTh MPU BBINIOJHEHUN yUEOHBIX 3aJaHUi HAay4HO-IIOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOrOo COACpX aHHs, CIPaBOYHbIE MaTepHAalbl,
pecypcbl ceti IHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE U KpaTKHWE YCTHBIE COOOIICHUS,
0000mmass uHOpMAIUMI0O U3 HECKOJIbKUX MCTOYHUKOB (U3HUECKOTO
CONlep)KaHusl, B TOM UHKCJIE€ MYyOJUYHO TPEICTABISATh PE3yJIbTaThl
MPOEKTHOM WJIM KCCIEeN0BATENbCKON AEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCMOJIb30BaTh HM3Y4YCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOXKJATh BBICTYIJICHHE MTPE3CHTAINEIH;

IOpY BBHINOJHEHUH Y4YEOHBIX MPOEKTOB W HCCIENOBaHUNA (HU3NYECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TPYyMNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJIECIUTh 32 BBINOJIHEHUEM IUTaHA ACHCTBUIA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JesITeIbHOCTD TPYIIIbI, BHICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCIOJB30BaTh IOHATHSA: CHUCTEMa OTCYE€Ta, MaTepUalbHas TOYKa,
TPAEKTOPHs, OTHOCUTEJIBHOCTh MEXaHUYECKOrO ABMXKEHHUs, Aedopmanus
(ympyras, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPLOE TEIO,
LEHTP TSKECTU TBEPIOIO Tella, paBHOBECUE, MEXAHUUECKHE KOJeOaHus 1
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTb,
CHEKTpPHI UCITyCKAaHUS W MOTJIONIEHUS, anb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbL, SIAEPHAS SJHEPIETUKA;
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pa3nuuaTh SIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJl, pABHOMEPHOE JIBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPaKCHHE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JoKeHUe OeJoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX IIBETOB, JHUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3Ty4YEeHHs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUA B MPHUPOJE:
MPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3X0, LIBETa TeJ,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTHYECKOE ACUCTBUE BUAMMOTIO,
yJIbTPapUOIETOBOTO U PEHTICHOBCKOTO HM3Iy4YeHHH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOAKTUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE pPAJUOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), NMPU STOM IMEPEBOAUTH TMPAKTHUECKYIO 3a/Jauy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TN U (PU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyecknue BeNWYUHBI (CpeHssE W MTHOBEHHAs CKOPOCTh Tella TMpH
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MEepeMeIlleHue, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUjla YIPYTOCTH, CHJIA TKECTH, YCKOpEHHE
CBOOOMHOTO TMajeHHs, BEC Tella, HUMITyJIbC Tela, WMIIYJIbC CHIIBI,
MEeXaHW4yecKass paboTa M MOIIHOCTb, MOTEHIUANbHAs JHEPrusl Tena,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS DHEPTUSl CXKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOoJHAs MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUA W €JUHMIIBI (U3UUECKUX BEIUYMH, HAXOIUTb (HOPMYJIbI,
CBSA3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYUHAMU,
CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
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OPUHIUI CYNEPHO3ULIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT0O YHUCEN
OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLIECCHl W CBOMCTBAa TeJ, B TOM YMKCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HU3MUYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3ajaud (omMparolmuecss Ha cucreMy u3 23
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJauyM 3alUChIBaThb KpPATKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJISl PELICHHs], TPOBOAUTH PACUETHI U
OIICHMBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YeHHUs (U3UUECKOU
BEJIUYUHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HWCCIEIOBAHUS, BBLACIATH
IpOBEpPSIEMOE MPEANOJOKEHUE, OLICHUBATh MPABWIBHOCTh MOpsIKa
NPOBEICHUS]  UCCIEIOBAaHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOJEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh NEpHOJa KOJeOaHWM NPy KUHHOTO
MasiTHUKA OT Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTb OT
aAMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHOE PAaCIIPOCTPaHEHUE CBETA,
pa3ioxeHre Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300paKeHHSI MpeaMeTa B COOMpArOIICH
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3ITyUECHHS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY M3 H30bITOYHOro Habopa
o0Opy/ZOBaHUs, OMUCBHIBATH XOJ  OMNbITAa M €ro  pe3yJbTarhl,
(GbOopMyIpPOBATH BHIBO/IHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUI0 MPSMBIX U3MEPEHUM, ONpeaesiss
cpenHee 3HayeHUE u3MepsieMoil BeauuMHbl ((POKyCHOE paccTosiHHe
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpEeHUs
(M3MepuUTENHHOTO MPUOOpPA);

OPOBOAUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
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IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHoja
KoJIe0aHUI MaTeMaTU4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIIEHHs OT yIia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (pUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
(¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKoB, JeiaTh BBIBOJBI 11O
pe3ysbTaTaM MCCIEA0BaHNUS;

IPOBOANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella NpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, KECTKOCTb MPYKUHBI, KOIPPUIUESHT
TPEHUsI CKOJIBKEHMs, MEXaHHueckas paboTa M MOLIHOCTb, 4acTOTa H
nepuos KojaeOaHMH MAaTeMaTU4eCKOro U MPY>KUHHOTO MAasTHHUKOB,
OTNTHYECKass Cuia coOuparomieil JHMH3bI, PATUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUM;

co0roAaTh npaBuia TEXHUKK O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopymoBaHuEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyUEHHBIX (QPU3NYECKUX MOJENEH:
MaTepuaibHas TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETApHas MOJENIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIpa;

XapaKTepu30BaTh MNPUHIUIBI JACWCTBUA U3YYCHHBIX TPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIE:
CHOUIOMETP, NaTYMKH IIOJIOKEHHUS, PACCTOSHUSA M YCKOPEHMs, pAKETa,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABJICHHUM W  HeoOXonumble (hU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUYECKUX IPOIECCOB
OpU pPELICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ay, ONTHYECKHE CXEMBbI IJif
IOCTPOEHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U coOuparoiien JuH3e;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MH(POPMALKIO O  I[pUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MYECKMX 3HAHUH B IOBCEIHEBHOU
XKU3HU 1)1 oOecrieyeHus: 6€30MacHOCTH MPHU OOpaIleHUH C MpUdopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS U COOIOACHUSA
HOPM KOJIOTUYECKOTO MOBEJEHMSI B OKPYIKaIOLLEH CpEIE;
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OCYIIECTBIISATh MOUCK WHPOpManmuu (U3UYECKOTO COJIEpKAaHUS B
HuTtepHeTe, caMoCTOATENBHO (HOPMYIIHUPYSI MOUCKOBBINA 3alpOC, HAXOIUTh
NyTH ONpPEAENICHUs IOCTOBEPHOCTH MOJYYeHHOU MH(OpMAIMK HA OCHOBE
UMEIOUINXCS 3HAHUN U TOTIOJTHUTENIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0  COJEpPKaHMs, CIOPABOYHBIE MaTEpHalbl,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJMYHO MPENICTABIATh PE3yJIbTaThl MPOESKTHOW HIIA MCCIIEIOBATEIBCKON
NEeSATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIONb30BaTh  M3yYECHHBIN
NOHSATUWHBIN ammapar Hu3y4dyaeMoro pasaena (U3MKH U COMpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0COOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3e/ioB U TeM (uudgposbIe)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
bub6nunoreka [IOK
1.1 ) - 2
MK = HayKa O PHpoae https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
1.2 ) 2 1
HBIHCCIHIE BEIAHIbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBINM METO, TTO3HAHMS 2 1 bubmorexa HOK
) Y g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3znea 2. IlepBoHayasibHbIE CBeJ€HUS 0 CTPOCHUU BellleCTBA
bub6nunoreka [IOK
2.1 CtpoeHue BelecTBa 1
TPOCHIE Bellects https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOICCTBUE YaCTHI] ) 1 bubmuorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
2.3 A 2
TPEraTHBIC COCTOARMA BetlecTha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHHe U B3auMo/ielicTBUE Tel
bubnunoreka [IOK
3.1 M 3
CXAHITHECKOC ABIDKEIHC https://m.edsoo.ru/7f416194
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but6mmoreka [IOK
2 41 4 1
3 HEPIHL, Macea, TAOTHOCTR https://m.edsoo.ru/7f416194
bubnunoreka [IOK
. .B 14 2
33 Cuna. Bupt cun https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 asnenue. llepenaua naBneHust TBEpABIMU 3 bu6muoreka [JOK
' TeJlaMH, XXUAKOCTIMHU U Tra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBIICHAE KHAKOCTH > https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
4, A
3 TMOC(epHOE AaBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 3 but6mmoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus
but6mmoreka [IOK
1 P 1
> a6oTa 1 MOMHOCTE 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 II 1
> POCTRIC MeXamsMet > https://m.edsoo.ru/7f416194
bub6nunoreka [IOK
. M 4 1
33 CRAMUHCCRAT SHEpTH https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12
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8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TEM nmudpoBbIe
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TenioBble iBJIEHNS
1.1 CTpoeHHne U CBOMCTBA BEIIECTBA 7 bubmorexa TIOK
’ p m https://m.edsoo.ru/7f4181ce
bubnunoreka [IOK
. 1
1.2 Tenosbie mporieccy! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. DiiekTpryeckre U MArHUTHbIE SIBJICHUSA
DNIEKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella bu6muoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. i i 2 2
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
but6mmoreka [IOK
. 1 1.
2.3 MaruutHIe ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bubnunoreka [IOK
. 4
24 DTIEKTPOMATHHUTHAS ML KL https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 14.5
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9 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM uudgpoBbie
Ne ni/m P Kontpouabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4ecKoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoteka [JOK
’ OIMCaHHUS https://m.edsoo.ru/7f41a4a6
1.2 B3aumonelicTsue Ten 20 1 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUSI 10 3 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHACCKHE KOTCOaHHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIEe U 6 5 bu6muoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIIPOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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https://m.edsoo.ru/7f41ada6

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.cdsoo.ru/7f4 1ada6
bubnunoreka [IOK
4.3 Paznoxxenue 6emoro cBera B CIEKTP 3 2 https://m.odsoo.r/7¢4 1adat
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bubnunoreka [IOK
5.1 Hcnyckanne v morionieHue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubnunoreka [IOK
52 C 6 1
TPOCHHE aTOMHOTO fipa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 A 7 1
FIEPHEIC peatind https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepIKAHMS 9 ) bubnmoreka [JOK
) Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC
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Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThbI

Jlara
U3yYeHHS

DJIEKTPOHHbBIE
uugposeie
o0pa3oBaTejibHbIE

pecypchbl

®dusuka — HayKa O IPUPOJE.
SBnenus npupoabl. Puzndeckre
SIBIICHUS

MexaHu4decKkue, TEIIOBEIE,
AJIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnuecKkue BEITMUYUHBI U UX
U3MepeHue

Ypoxk-uccienoanue "N3mepenue
TEeMIIEpaTyphl MPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTuuKa
TeMIeparypbl”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH U3y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIA METOT
no3Hanus. Onrcanue GU3HIeCKuX
SIBJICHUM C TTOMOIIILIO MOJIEIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienosanue "l[IpoBepka
TUIOTE3bI: NaJbHOCTh MOJETA IapHKa,
MyIIEHHOTO TOPU30HTAIIBHO, TEM
OoJpIlie, YeM OOJIbIIe BBICOTA ITycKa"
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Crpoenue BemectBa. ONbITHI,

but6mmoreka [IOK

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE hitps//m.cdsoo.ru/ff09fe0a
BEIIeCTBA
8 JIBU>KeHMEe 4yacTUIl BEIIECTBA bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMNbITHI IO
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHn4deckoe ABUKEHUE.
12 PaBHOMEpHOE M HEPaBHOMEPHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a05¢6
JIBUKCHHUE
bubnunoreka [IOK
13 Cropocts. EAuHHUBI CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer myTu 1 BpeMeHM IBUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ac4
Hnepuus. 3aKoH UHEPIUH.
15 BsapII)Moz[eﬁCTBHe TeJ'IpKaK MpUYUHA bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHUS TEJ
16 ILnotHOCTH BemiecTBa. Pacuer macchl bubnuorexa [JOK
1 00beMa Tejia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopartopHnast pabora «OnpeaeneHnue




42

INIOTHOCTHU TBép)IOFO TCIIa»

Permtennie 3agau mo reme "ImoTHOCTE

bubnuoreka [IOK

18
BemiecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuia Kak XapakTepucTuka
19 B3aumoiecTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
Jlabopartopnast pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(nedopmanun) NpyUHBI OT
IIPUIIOKEHHOM CUJIIBD»
21 SBnenue TaroreHud. Cuna TSXKECTH
CBsi3b MEX]ly CHIION TSKECTH U
. bubmuorexa [JOK
22 Maccol tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 mo treMme "Cria TshKecT
3 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bu6muoreka [JOK
du3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 Hszmepenue cui. J[uHamMmomer
P A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HalPaBJIEHHBIX
26 110 OJHOM MPsIMOK bubmorexa OK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAst CUII
7 Pemrenue 3agad mo reme
"PaBHonelicTBYIOMIAs CHIT"
)3 TpeHue CKoNbXEeHUS U TPEHUE MTOKOSI. bubmmoreka [JOK
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yuenue bubmuoreka [IOK
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3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIICHUS U
XapaxkTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEMN

https://m.edsoo.ru/ff0alcc8

Pemenwue 3aa4 Ha onpeeiieHne

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agaud mo reMam: «Bec

31 tena», «['paduueckoe n3obpaxxkeHue bubnmoreka [JOK
cun», «Cunbl», «PaBHogecTByOIIAs https://m.edsoo.ru/ff0alde0
CHID»

Konrponbnas padora no remam:
«MexaHndecKkoe ABMKEHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CUITY,
«Cumb»

3 Jasnenne. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
YBEJIWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 IaBJIIEHH Ta3a OT 00bEMa, buommorexa HOK

https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
[lepenaua naBieHUs TBEPIBIMU
35 TGJ‘II;MI/I, JKUOKOCTSIMU U Irja3aMI/1. 3akoH bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans

16 JlaBneHue B )KMAKOCTH U Tase, bubnunoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau mo Teme «JlaBienue B bub6nunoreka [IOK
JKUIKOCTH U rase. 3akoH Ilackamnsa» https://m.edsoo.ru/ff0a2826

38 Coobmaromuecst cocy bl but6mmoreka [IOK
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https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

39 I'mapa ECKHI Ipecc
HAPABITHHACCIIH P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuraeBon
SKUJKOCTHBIN HacoC
Atmocdepa 3emuu. [IpudnHb
CYIIIECTBOBAHUS BO3IYIIHON
41 0}6]OJIO‘-IKI/I 3emin 33.]3};/ICI/IMOCTB bubmmorexa TIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBICHUS OT BHICOTHI
HaJ YPOBHEM MOps
but6mmoreka [IOK
42 Bec Bo3nyxa. ATmMocdepHoe aBiieHHE
BOSAYX T™OChEpHOC AaBicHn https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHUS. bu6muoreka [JOK
Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHHA OT BBICOTHI Ha, OBHEM bubmorexa LOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoua. AtmocdepHoe bu6muorteka [IOK
JABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemtenue 3agad mo reme
"ATtmocdepHoe naBneHue"”
JleiicTBHE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEIIO bubmmorexa TIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHUJIBI, bubnunoreka [IOK

JNEHUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc
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49

JlabopartopHnast pabota 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00BbEMaA MOTPyKEHHOM
B KHMJIKOCTb 4aCTHU TEJIa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IIlnaBanue Tea

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopartopHnast pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOJAKHU U
onpeeneHue e€ rpy30no bEMHOCTH"

52

Pemrenne 3agaud mo temam: «IlmaBanue
cyn0B. Bo3nyxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEI, JKUIKOCTEN
Y Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MorHocTs. EqUHUIBI MOIITHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3 {82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOH IIPH
noabEMe 1o jgecTHuie"

56

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha peiuare

57

KontponbHas paboTa mo teme
«JlaBineHue TBEpAbIX TEN, )KUIAKOCTEH
1 ra3oBy» / Beepoccwuiickas
nmpoBepoyHas pabora

58

PesepBHbIit ypok. Pabora ¢ Tekctamu

bubnunoreka [IOK
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o Teme «JlaBineHue TBEPABIX Tel,
JKUAKOCTEH U Ta3oBy / Beepoccwuiickas
poBepouHas pabota

https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U IPUPO/IE.
Jlabopartopnast pabota
«HccnenoBanue yciIOBHI paBHOBECHS
phIyara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CIOBUSI
PaBHOBECHUS pbIUaray

bubnunoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT monesnoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknonHOM
TUTOCKOCTHY

0.5

62

Pemtenne 3agay mo teme "Pabora,
MorntHoctb, KIT/"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHu4deckasi HEpTrusl.
Kunernueckas 1 moTeHIagbHas
SHEPTUst

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUHn

bubnunoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEepUMEHTAIbHOE OIIPEEICHHE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLIUAJIbHON SHEPTHH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

66

KonrtponsHas pabora no teme
«PaboTra 1 MOIITHOCTb. DHEPTHUs»
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67 PesepBubIii ypok. PaboTa ¢ TekcTamu | bu6muoreka [JOK
o Teme "MexaHudeckoe IBrkeHue" https://m.edsoo.ru/ff0adee6
PesepBubIii ypok. PaboTa ¢ TekcTamu
68 o teMe "Padorta. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

[TPOTPAMME
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8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTeJibHbIE
padoThI padoThl
pecypcsbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpIOTO, )KUIKOTO U 1 bubnunoreka [IOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEIIECTBA HAa OCHOBE ITOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTD. 1 bubmuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TertoBoe paclIMpeHne U CoKaTUe 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTHIL
9 Baytpennss sneprusi. CriocoObl 1 bu6muoreka [JOK
W3MEHECHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunae! Tenonepenaun 1 but6mmoreka [IOK
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https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[Ipaktrueckoe
HUCIOJIL30BaHNE TEIUIOBBIX CBOUCTB

but6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbpHast bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEII0OBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccneaoBaHue IBIEHUS bubnunoreka [IOK
TEII000MEHa NPU CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y ropsideit BOJbI"
Pacyer konmdecTBa TETIOTHI,

15 HE00XOAUMOTO JJIsl HAarpeBaHus TeJa
Y BBIICISIEMOTO UM TIPU OXJIQKICHUN

16 Jlabopartopnast pabota "Onpezenenne bu6muoreka [JOK
YIEIbHOW TETNIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IebHAas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBiienue u oTBEpACBAHUE

18 KPHUCTAIINYECKUX IT)eJI VYnenpHas bubmmorexa TIOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTa TUTABIICHUS

19 Jlaboparopnast pabota "Onpezenenue bu6muoreka [JOK
YAEIbHOU TEIJIOTHI TIaBJICHHS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bubnunoreka [IOK
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napooOpa3oBaHuUs U KOHJICHCALIUH.
3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOT0 JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEIBLHOMN BJIIAJKHOCTH BO3TyXxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwe 3a1a4 Ha onpesieieHue
BJIQ)KHOCTH BO3JTyXa

24

[TpuHIUIBI pabOTHI TETIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aABurares.
T€HHOBBIG JABUTATCIIN U 3allliuTa
OKpYKarolle cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHsI U MTPEBPALICHUS
SHEPTUH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka Kk KOHTPOJILHOMU paboTe
o TeMme "TennoBble ABICHUS.
H3MeHeHue arperaTHbIX COCTOSIHUI
BenrecTna"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHas pabora no teme
"TemoBble ABiIeHUsA. M3Menenne
arperaTHbIX COCTOSIHUI BemecTna'

bubnunoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apSI0B

30

VYpoxk-uccienoBanue "DieKTpuzanus
TeJl UHAYKIUEH U IPU
CONPUKOCHOBEHUH"
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B3anmopeiicTBre 3apsyKEHHBIX TEIL.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DJIEKTPUYECKOE TOJIE.
1 HarmnpsikeHHOCTB 3JIEKTPUYECKOTO bubnmoreka [JOK
nosst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOJIEH
Hocurenu snexkrpuyeckux 3apsaos.
33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bu6muorteka [IOK
COXPaHEHUs JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npruMeHEeHNE bu6muoreka [JOK
CBOWCTB AJIEKTPUUYECKUX 3aPsJIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €r0
36 cyuiectBoBaHus. IcTOUHMKH bubnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSA AIEKTPUYECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere
38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U TADIICKTPUKH"
39 DNEeKTPpUYECKHU TOK B METaJLIaX, bubnmoreka [JOK
JKMIIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyeckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlaboparopHas pabota
bubnunoreka [IOK
41 "N3mepenue u peryanpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUYECKOE HAMPSIKEHHUE.
BoasTmerp. JIabopaTtopHast pabota

but6mmoreka [IOK

42 "U3mepeHue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%¢14
HarnpsokeHus"

43 ConpoTuBieHne MPOBOJHUKA. bu6muoreka [JOK
VY ienbHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopartopHnast pabota "3aBUCUMOCTh

44 ANEKTPUYECKOTO CONPOTUBIEHUS 1 bubnmoreka [JOK
MMPOBOJHUKA OT €r0 JUIUHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTeprana"
3aBUCHUMOCTD CUJIbI TOKA OT

45 HanpsbkeHus. 3akoH OMa J1sl ydacTka bubmorexa [TOK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopnas pabota
"HccneagoBaHue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHHMS IPOBOJHUKOB
Jlabopartopnast pabora "IIpoBepka

43 MpaBuUia CIOKEHUS HAMIPSKEHUN TPU 1 bu6muoreka [JOK
IOCJIEAOBATEIIbHOM COEIUHEHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos”
Jlabopartopnast pabota "IIpoBepka

49 MpaBuia Jis CHIIbl TOKA NP 1 bubnuorexa [JOK

napajuieIbHOM COEAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle




53

Pemenue 3aga4 Ha npruMeHEeHNE

50 3akoHa Oma g pa3aIndHoro bubmuorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOITHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u Il\)/IOIHPII)OCTI/I 3neKTp HYECKOTO Bubmiorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUECKUE TN U TOTPEOUTETN
53 DIIEKTPUUECKOI DHEPTUU B OBIT Brbmuorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTosTHHEIC MATHUTEI, UX
B3aHMOJCUCTBUEC
55 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK
MOJIEH IIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarHuTHoe I10J1e
bubnunoreka [IOK
56 3eMiId U €ro 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUIECKHUE 3aps/Ibl.
57 3apsoKeHHBIE TENA U UX Brbmuorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. [10CTOSIHHBII
AJIEKTPUYECKUMA TOK"
KonrtponsHas pabora no teme
"DIEeKTPUUECKHE 3aPSIbL.
P P but6mmoreka [IOK
58 3apspKeHHBIE Tena U UX

B3aumoercTBus. [locTostHHBIN
anekTpudeckuii Tok" / Beepocceuniickas

https://m.edsoo.ru/ff0abeal
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mpoBepoyHas padbora

59

PesepBHbIit ypok. Pabora ¢ Tekctamu
o teme "[locTosTHHBII
anekTpudeckuii Tok" / Beepocceuniickas
poBepoyHas pabora

bubnunoreka [IOK
https://m.edsoo.ru/ff0acdc6d

60

OmnsIT OpcTena. MarauTHoe nosue
JIEKTPUUYECKOr0 TOka MarHuTHoe
0JI€ KaTyIIKHU C TOKOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[TpuMmeHeHne IeKTPOMArHUTOB B
texHuke. JJaboparopuas pabota
"N3yueHue qeicTBUS MarHUTHOTO
TOJIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubnunoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

QHCKTpOI[BI/IFaTeJIB IIOCTOAHHOI'O
ToKa. Mcnonp3oBanue
QJICKTPOABUT aTelle B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
Jlabopartopnast pabota
"KoHcTpyupoBaHue v U3y4eHue
paboTHI ANIEKTpOoABUTATENS "

bubnunoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apanest. 3akoH
3JIEKTPOMATHUTHON UHIYKLIHMH.
[TpaBuio Jlenma

64

Onextporeneparop. CriocoObl
MOJTyYCHUS JIEKTPUUECKOW IHEPTUH.
DNEeKTpPOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
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1o TeMe "DNEeKTpUYECKue u
MAarHUTHBIE sIBJIeHUS"

KontponbHas paboTa mo teme

bubnunoreka [IOK

66 ;i;ee;;zfmecxne 1 MarHITHbIC ! https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. PaboTta ¢ Tekctamu | bu6muorteka [IOK
1o teme "TertoBbie ABIeHUA" https://m.edsoo.ru/ff0accSe
68 PesepBHblil ypok. PaboTta ¢ Tekctamu 1
o teme "MarauTHeIC ABICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 14.5

[TPOTPAMME
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9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Koutpoabubie IIpakTuyeckue f:;;:ennﬂ ngl;l;l;zz:;eenbﬂme
padoThI padoThI pecypesI

| MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO ABUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE psIMOSIMHEWHOE 1 bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsAMOIMHENHOE

4 neukeHue. CpeaHsis U MTHOBEHHas 1
CKOPOCTH

5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSAMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctr
Jlaboparopnast pabota "Onpezenenue

7 YCKOpEHUS Teja Npu 1 | bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHW>KEHHUH IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBobOogHoe nagenue Tei. OnbIThI |
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuoreka [IOK
oKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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oOpamienus. JInaeitHas u yrioBast

CKOpOCTH
10 LlenTpocTpeMUTETLHOE YCKOPEHHE
1 IlepBeiit 3akoH HproTona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 BTopoii 3akon HeroToHa. bubanorexa [HOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3agau Ha npuMeHeHnE bubnnorexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbc
bubmuorexa [JOK
15 Cuia ynpyrocru. 3akon T'yka https://m.edSO(I;.Iru/faneca2
16 Pemrenue 3agad mo teme «Curia
YOPYTOCTHY
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH TPYKUHBD) https://m.edsoo.ru/ff0ace28
bubmuoreka [JOK
18 Chita TpeHHs httDs://m.edSO(I)_.[ru/fanﬂ 38
19 Pemenue 3amgad nmo reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpexnenenue bubnuoreka [IOK
Kod(duUIMeHTa TPEHUS CKOJbKCHHS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo reMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa HOK
N https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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majeHust

Ypok-koHpepeHnus " [IBrkeHne Tel

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenne 3aga4g no teme "Cuna
24 TSOKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
" p https://m.edsoo.ru/ff0af5{8
TSATOTEHHUS
25 IIepBas kocMHu4eCKasi CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruanbHOM TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C bubmorexa LOK
.. " https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecHEe MaTepruanbHOM TOUKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHONW OCBIO BPALLCHHUS.
MowmeHnT cuinsl. LlenTp TsKecTn
)3 Pemenue 3amau mo teme "MoMeHT bubmuoreka [JOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTeE MO
29 TeMe "MexaHnuecKoe IBUKEHUE buGnnorexa LIOK
. | ) https://m.edsoo.ru/ff0b0408
BsaunMonelicTBue Ten
KonrponsHas pabora no teme
30 "MexaHn4YeCcKO€e IBIKEHUE 1 bubmorexa LOK
. | ' https://m.edsoo.ru/ff0b06ec
B3anmonelicTBue Ten
31 Nmnynse Tena. Ummynsce cuibl. 3aKoH bubmuorexa [JOK
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COXPAHEHHUS UMITYJIbCA. YTIPYToe U
HEyIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agad mo reMe "3akoH

bubmuoreka [JOK

32 COXpaHEHUS UMITYJibca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koH(pepenuus "PeakTuBHOE
IBUKEHHE B IPUPOJE U TEXHUKE"
bubnnorexa [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTh hitps:/ /m.edsogru JE0b0ag4
35 PaboTa cHIIBI TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabora «Onpenenenue
16 paboOTHI CHITBI TPEHHS TIPH
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAIILHON TOBEPXHOCTH
17 CBs13b HEPTUH U paOOTHI.
[ToreHimanpHas >HEPTUst
18 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU SHEPrUun https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHMS YHEPTHUH B
MEXaHUKe
40 Jlaboparopnas padota «3yueHnue bubmmoreka [JOK
3aKOHA COXPaHEHUS SHEPT UM https://m.edsoo.ru/ff0b12fe
A1 KonebaTenbHOE IBMIKEHUE U €T0 bubmuoreka [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnnorexa [HOK
BreinyxneHnsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuyecKuii U NpyKUHHBINA

MasiTHUKH
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44

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KolebaHu 0T KECTKOCTU
MPY>XKUHBI X MACCHIL ITPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpatienue sHEepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI U TIEPHO/Ia KoJIeOaHn i
NPY>KUHHOTO MasTHHKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIcOaHH
rpys3a, IOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHBL. CBOMCTBa
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koupepenus "MexaHU4IeCKHe
BOJIHBI B TBEPIOM TEIIE.
CeiicMuueckue BOJIHBI"

50

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

VYpok-koHpepenus "YnpTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

bubmuoreka [JOK
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Teme "3aKOHbI COXpPaHEHMUSI.
MexaHnueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b2510

KontponbHas paboTa mo teme

55 "3aKoHBI cOXpaHeHHs. MexaHnyeckue
KoJieOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb30BaHmne 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
. bubmmoreka [JOK
59 CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemrenue 3amau Ha onpeeneHue
60 4acTOTHI U AJIMHBI AIEKTPOMarHuTHOU
BOJIHBI
DneKkTpoMarHuTHasi IpUpoIa CBETa.
61 CxopocTtb cBeTa. BonHoBbIE cBOCTBa bubmmorexa [OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsimMonuueitHoe
bu6mmoreka [IOK
62 pacrnpoCcTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHs CBETA. 3epKajia.
bubmuoreka [JOK
63 Pemenue 3aga4 Ha npruMeHEeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKCHHsI CBETa
64 [Ipenomnenue cBera. 3aKoH bubnmoreka [JOK
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IMpECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

ITonHOE BHYTpEHHEE OTpaKEHUE CBETA.

bubmmoreka [JOK
65 Hcnonbs30BaHue MOTHOTO BHYTPEHHETO httos://m.ed i J——
ps://m.edsoo.ru c5c
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX
JlaGopatopnas pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa TPETOMIICHUS
CBETOBOTO JIy4a OT yIJia aJIeHus Ha
rpanuue "Bo3gyx-crekino""
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaAXKCHHUSI:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBA3L"
bu6mmoreka [IOK
68 JIunzel. OnTuyeckas Cuiia JTUH3bI
https://m.edsoo.ru/ff0b3f2¢c
bubmuoreka [JOK
69 [TocTpoenue n300paxeHu B THH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabota "Onpexnenenue
. bubmuoreka [JOK
70 (OKYCHOTO PACCTOSIHUS U ONTHYECKOM 1
CHTE cobHparomeii aH3H" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTudeckue bubnnorexa [HOK
JMH30BbIe TPUOOPH" https://m.edsoo.ru/ff0c0a7e
bubnnorexa [HOK
72 I'na3 kak ontuyeckas cucteMa. 3peHue &
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6emoro cBera B CIEKT.
74 Omnertel HetoTona. Crnoxenue bubnmoreka [JOK

CHEeKTpaJibHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c
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JlabopaTtopHnast pabota "OMBITHI 11O
pas3NoKeHuIo O6eJI0ro cBeTa B CIEeKTp U

75 BOCIIPHUSITHIO 1[BETA MPEAMETOB TIPU UX bubmorexa HOK
p H pes p https://m.edsoo.ru/ff0cO0e2a
HaOJIIOICHNH Yepe3 [IBETOBbIC
¢buabTpHI"
VYpoxk-npaktukym "BonHoBBIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHys u audpaxaus”
77 OmnsiTel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanue v morioneHne cBera
79 aromoM. KBaHTbl. JInneiuareie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTB U €€ BUBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHOro spa. Hykinonnas bubmmoreka [JOK
MOJieJIb https://m.edsoo.ru/ff0c18ac
23 PanpnoaktuBHbIE TPEBpALLCHHUS. bubnnorexa [HOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo Teme: bubmuorexa [JOK
"PagnoakTrBHBIE TTpEBpaIlCHHS " https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nonypacnana
Ypoxk-koHdepenus "PagroakTHBHBIC
P Gepenu 8 bu6mmoreka [IOK
86 W3JIy4eHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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S nepHblie peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsI0BOr0 U MaCCOBOTO bubmmorexa [OK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBsA3M aTOMHBIX siiep. CB3b bubmmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no teme "SnepHbie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bubnnorexa [JOK
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

91 sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITyUYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka K KOHTPOJILHOM pabOTE MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"

KonrtponsHas pabora no teme

93 "DNeKTpOMAarHUTHOE MOJIE. |
DNEeKTPOMarHUTHHIE BOJHBI.

KBanrtoBsie siBneHus"
[ToBTOpenue, o0o0IIeHNE.

94 JlaBoparopHubie pabOTHI IO KypC Bubmmorexa LIOK
" p pv p | ypey https://m.edsoo.ru/ff0c245a

B3aumonelictue Ten
[ToBTOpenue, o600menHue. Pemenne
bu6mmoreka [IOK
95 pacUeTHBIX ¥ KAYECTBEHHBIX 3a]1a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TernoBslie mpoLecChl
96 [ToBTOpenue, o6o0meHne. Permenue bu6mmoreka [IOK




65

pacyYeTHBIX M KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBbIx aABUTaTenen"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0meHne. Permenue

bubmuoreka [JOK
97 pacyYETHBIX M KaY€CTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtanoBok"
[ToBTOpenue, o0o0IIeHNE.
98 JIaGoparopHble padOTEI IO KypC 1 1 bubmorexa LIOK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIE SIBJICHUS
[ToBTOopenue, o6o0mmenue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PabGora ¢
100 Tekcramu 110 teMe "Konebanus u 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNe. PabGora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubmnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHHUS
[ToBTOopenue, o6o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnToBas u 1
snepHas pusuka"
BIIEE KOJIMUECTBO HACOB I1
OBIII O CTBO CO O 102 3 7

[NPOTPAMME
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ITPOBEPAEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOHM OBPA3OBATEJIbHOM IIPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0O 00111er0 00pa30BaHUA

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinydaTtb ABJICHUSA IO OINHCAHHUIO HMX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIINUX JaHHOC (1)H3H‘ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B
OKpY’KalolleM MHpE, B TOM 4HuClIe (U3NYECKUE SBICHUSA B IPUPOJE,
IPU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACISATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UUECCKUX SIBICHUI

1.4

OIMCHIBATh HW3yYCHHBIE CBOMCTBA Tel M (HU3MYECKHUE SIBICHHS,
UCTIONB3ysl (U3MYECKHe BEIWYMHBI, TPH ONHCAHUU TPABUIBHO
TPAaKTOBaTh (PU3WYECKUI CMBICT HCIOJIB3YEMBIX BEIMYUH, UX
0003HaYCHHS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIbI,
CBS3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BCIMYMHAMH, CTPOUTHh  TIpadUKH  HW3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BETUIHH

1.5

XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUYECKUE SIBICHHUS M MPOLECCHI,
UCIIONB3YSl HW3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3allUChIBaTh €r0  MaTeMaTHYecKoe

BbIpaXXCHHE

1.6

OOBSICHATh (PM3UYECKUE SBICHMS, IPOLIECCHl U CBOICTBA Tel, B TOM
yhclie U B KOHTEKCTE CUTyallu IPaKTHMKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIIBIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3H, CTPOUTh
oObsicHeHue M3 1 — 2 JorMyeckux MmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA UIIH

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 nedcTBUSI, UCMIONB3Ysl 3aKOHBI U
dbopMyibl, cBsI3bIBatoNIMe GU3NYECKHE BETUYMHBI: HA OCHOBE aHaIN3a

yCJIOBUs  3aJadd  3allUCbIBATb KPATKOC YCJIOBHC, IIOACTABJIATH
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buznyeckue BeIUYMHBI B POPMYJIbI M MPOBOJUTH PAcu€Thl, HAXOIUTh
CIIpaBOYHbBIC JaHHBIE, HEOOXOAUMEBIEC NIJISl pelIeHUs 3a7ad, OllEHUBATh

PEaTUCTUIHOCTD MOTYUYEHHON (PU3HMUECKOM BEIIMUYNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh IPH MOMOIIN
(bmnqecxnx MECTOAOB, B OINIMCAaHUN HUCCIICNO0OBAHUA  BBIACIATH
MpoBepsieMOe  TIPEANnojokeHue  (TUMOTe3y),  pas3audyarh U
UHTEPIPETHPOBATh TOJyUYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKU B

XOJ¢€ oIbITa, A€JaTh BBIBOJBI I10 €T'0 pE3yJjibTaTaM

1.9

IPOBOANTH ONBITHl 10 HAONIOACHUIO (U3MUCCKUX SIBICHUN WU
¢u3uueckux  CBOMCTB  Teln:  (opMynupoBaTh  MpOBEpsieMbIC
IPEANONIOKEHUS, COOMpaTh  yCTAaHOBKY M3  IPEIIOKECHHOTO

000pyI0BaHUs, 3aIUCHIBATH XO/1 OBITa U (JOPMYJINPOBATH BHIBOJIBI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHUSA C HUCIHOJB30BAHUCM AaHAJIOTOBBIX U
M(ppoBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MPHOOPOB C YUIETOM

3aJJaHHOH a0COIIOTHOM MOTPEIHOCTH U3MEPEHUH

NPOBOAWTH  HCCIEAOBAHWE 3aBUCUMOCTH  OIHOW  (PU3MYECKOU
BEJIMYUHBI OT JAPYroil ¢ HCHOJB30BAaHUEM TMPSIMBIX HW3MEPEHHUM,
y4acTBOBaTh B IJIAHHUPOBAHUM YYE€OHOTO HCCIIEIOBaHUS, COOMPATh
YCTAHOBKY W BBINOJHITh U3MEPEHHUS, CIIEYs PEIIOKECHHOMY TIJIaHy,
(GUKCUPOBATh PE3YNbTAThl TOJYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX
BEJIMYMH B BUJIC MPETOKEHHBIX TaOIUIl U TPpa(UKOB, 1e1aTh BHIBOIBI

I10 pE3yJjibTaTaM HUCCICOO0OBaHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIMYHUH, CIEIys
NPEIOKEHHONH MHCTPYKIUH: TIPU BBIOJHEHUN MU3MEpPEHH COOMpaTh
JKCIIEPUMCHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOU

BCJIMYHHBI

1.13

coOioaTh TpaBUja TEXHUKM O€30MacHOCTH Ipu pabore ¢

nabopaTopHBIM 000PYTIOBaHUEM

1.14

yKa3plBaTh NPUHLUNBI JACHCTBHS NPUOOPOB M TEXHMUYECKHX
YCTPOMCTB, XapaKTEpU30BaTb IPUHLMIIBI JEUCTBUS HU3YyYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX OMNMCAHUS,
UCTONB3Yys 3HAaHMUA O CBOMCTBaXx (U3MYECKHX  SABICHUHA |

HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOAWTH TPHUMEPHl (HaXOAUTh HWH(OpPMAIMIO O MpUMepax)

NPaKTUYECKOT0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUH B IOBCEAHEBHOM
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KU3HU I oOecrieyeHus: Oe30MacHOCTH TpU  OOpaIleHUH C
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCA 3HAaHUM M IYTEM CPaBHEHUS DPA3IMYHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMAINIO, KOTOpast SIBISETCS MPOTUBOPEUMBON WIIH

MOET OBITh HEAOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITIOJTHCHUH y4eOHBIX 3aJaHuI
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (DU3MYECKOTO  COJAEpIKaHUs,
CIPAaBOYHBIE MaTepHaNbl, pecypcbl cetu MHTepHeT, BiIaneThb
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(POpMAITUK

13 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMMCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha ocHOBe 2 — 3 HCTOYHHUKOB UHPOpMAIUU (PU3UIECKOTO
CoJlep’KaHus, B TOM 4YMCJIEe MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUs O
pe3ynbTarax MTPOEKTOB WM YyYeOHBIX HCCIEIOBAaHUMN, TpPU 3TOM
rpaMOTHO HCIOJb30BaTh M3YUYCHHBIM MOHSATUMHBIN amnmapar Kypca

(u3uKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

IIPU BBIMIOJHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAaHUI pacipeensiTh
00s13aHHOCTH B T'PYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH,
CIEIUTh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBHM, al€KBAaTHO OLICHUBATH
COOCTBEHHBI BKIAJ B JCSITEIbHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1.1

HCITIOJBb30BaTh IMOHATHUA

1.2

pas3iiniaTth ABJICHUSA IO ONHMCAHHUIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JAaHHOE (PU3NUECKOE SBICHUE

1.3

pacno3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SBICHUNH B
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OKpY’KalolleM MHpE, B TOM 4ucie (U3NUECKUE SBICHUSA B IPUPOJE,
IpU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECCKUX SIBICHUI

1.4

OIMCHIBATh HW3yYCHHBIE CBOWCTBA Tel U (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3MYECKHe BEIWYMHBI, IPH ONHCAHUU TPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICT  HCIONB3YEMBIX  BEJHYHH,
0003HaYCHHS ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIbI,
CBS3BIBAIOINME JAaHHYI0O (U3MYECKYI0 BEIMYMHY C JPYTHMH
BEJIMYMHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEITHYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKUE SIBICHUS U IPOILIECCHI,
UCIIONIb3Ysl HW3Y4YEHHbIE 3aKOHbI, IpPU H3TOM [aBaTh CIOBECHYIO
GbopMyNIHMpOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

O6’b$ICH$ITI> (1)I/I3I/I‘-I€CKI/IQ Hpoueccm )41 CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBA3U, CTpOI/ITI: 06’I>HCHCHI/IG nu3 1
— 2 JIOTMYECKUX MIaroB ¢ MOMOMIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBA

bu3nUecKux ABICHHUM, GPU3NUIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7a4u B 2 — 3 NEUCTBHS, UCIOJIb3Ys 3aKOHBI U
dbopMyIibl, CBS3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHaIN3a
YCIIOBUS 3a/1a4M 3alMChIBAaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK
JMAHHBIX U8 pELIeHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMbIe Uil €€ pelleHUs, MPOBOAUTHh Pacdy€Thl U CPAaBHUBATH
IMOJIY4YCHHOC 3HA4YCHUC q)HSquCKOﬁ BCJIIMYHNHBI C MU3BCCTHBIMU

JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh IPH TMOMOIIU
(bU3HYECKUX METOIO0B, UCTIONB3YS OMMMCAHNE UCCIICIOBAHUS, BBIICIATh
MPOBEPSEMOE MPEIOJIOKEHNEe, OLIEHWBATh IPABWJIBHOCTH IOPSIKA

IMMPOBCACHUA UCCIICAOBAaHNUsA, ACIaTh BHIBOAbI

1.9

IMPOBOAWTL OIBITBEI 110 Ha6JHOI[eHI/IIO q)HSH‘-IGCKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYyIHpOBaTH  IPOBEpPSIEMbIC
NPEINONIOKEeHUs, CcoOMpaTh  YCTaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH XO/1 OMbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATE IPAMBIC H3MCPCHUA C HCIOJB30BAHUCM aHaJIOI'OBBIX
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npuOOpPOB U AATUYUKOB (PM3MUECKUX BEIUYUH, CPAaBHUBAThH PE3YJIbTAThI

U3MEPEHMI ¢ yIE€TOM 3a/IaHHOM a0COMIOTHOM MOTPEITHOCTH

MPOBOAWTH  HCCIEAOBAHWE 3aBUCUMOCTH  OIHOUW  (PpU3MYECKOU
BEJIMYUHBI OT JPYrol C HCHOJb30BAHUEM TMPSIMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIEAOBaHUE, COOHMpaTh YCTAaHOBKY W BBIOJHATH
W3MEpPEHHs, Clenys  TMpeUIOKEHHOMY  IUlaHy, (UKCHpPOBAThH
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJE TaONHIl U TPadUKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCIICAOBaHUA

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys MNPENJIOKEHHOW MHCTPYKLUUH, W BBIYMCIATH 3HA4YCHHE

BCJIMYHHBI

1.13

coOioaTh MpaBUja TEXHUKHM O€30MacHOCTH TIpH pabore ¢

nabopaTopHBIM 000PYTI0BaHUEM

1.14

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3yUYEHHBIX NpPUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOMl HA WX ONHUCAHUA, HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (DU3MYECKUX SBICHUH U HEOOXOAUMBIE

¢u3nUeckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M U3MEPUTEIbHbBIE
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PHCYHKaM, COCTABIISATH CXEMBI
JNEKTPUYECKUX IeTel ¢ TMOCHeA0BaTeIbHbIM U MapajljieIbHbIM
COCTMHEHUEM  DJJIEMEHTOB, pa3iuyas  yCIOBHBbIE 0003HAYCHHUS

OJIEMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOAUTH TPHUMEPHl (HaXoauTh HWH(OpPMAIMIO O MpUMepax)
NPaKTUYECKOTO UCMOIb30BaHUS (PU3NUECKUX 3HAHUH B IOBCEAHEBHOM
KU3HM I oOecrieyeHus: O€30MacHOCTH TpU  OOpalleHUH C
npubopaMy U TEXHUYECKHMHU YCTPOMCTBAMU, COXPAHEHHUS 3/10pPOBbs U

cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIECH cpesie

1.17

OCYILECTBIIATh MOUCK MHPOPMaLUU (PU3NIECKOTO COJEPIKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIIUXCS 3HAHUW U IIYTEM CpPaBHEHUs
JIONOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HHPOPMALMIO, KOTOpas

SBIISICTCS TPOTHBOPEUYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

UCTOJIb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHM  HAy4YHO-
HOMYJIIPHYIO JINTEPaTypy (GHU3NYECKOTO COAEP)KaHUs, CIPABOYHBIC

Marepuaibl, pecypcbl cetn MuTepHer; BuageTs  NpuéMaMu
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KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHGOPMaALUU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KPATKUE YCTHBIE COOOILIECHHUS,
0000m1asi WHGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3NUYECKOTO
COJepKaHUsA, B TOM 4YHCIE MMyOIMYHO TPEACTABIATh PE3yIbTAThI
IIPOEKTHOM WM HCCIEN0BATEIbCKOM  JIEATENbHOCTH, IPU ITOM
IPAMOTHO HCIIOJIb30BaTh M3YyYCHHBIM IOHATUHHBIM amnmapar Kypca

(bu3KKH, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTaIUeH

1.20

IpY BBIOJHEHUH Y4YEOHBIX NMPOEKTOB U HCCIEIOBAHUN (U3NUECKUX
IPOIIECCOB paclpeneisiTh 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMUA  337ja4aMH, CJICAATH 3a BBIIOJHEHUEM IIJIaHA
JEUCTBUM M KOPPEKTHpOBaTb  €ro, aJcKBaTHO  OLEHUBATH
COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJACHCTBUE,  MPOSABISAS  TOTOBHOCTH

paspemiaTh KOH(PIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUsA

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinydaTtb ABJICHUSA IO OINHCAHHUIO HMX XapaKTCPHBIX CBOIMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOUINUX JaHHOC (I)H3quc1coe SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SBICHHHA B
OKpY’KalolleM MHpE, B TOM 4HucClIe (U3NYECKUE SBICHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO, BBIICIATDH

CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUCCKUX SBICHUIN

1.4

OMKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (DU3MYECKHE SBICHHS,
UCTIONB3Yysl (U3WYECKHE BEIWYMHBI, TPH ONHCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3UYECKUI  CMBICT  HCIOJB3YyeMBIX  BEIWYHH,
0003HaYCHHS U €IMHUIIBI (PU3HUYECKUX BEITUYNH, HAXOIUTH (hOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTH  TpaQuKHd  H3YYECHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BETUIHH
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1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IPOILECCHI,
UCIIONIb3YSl HW3Y4YEHHbIE 3aKOHbI, IpPU H3TOM [aBaTh CIOBECHYIO
GbopMyNIHMpOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

O6’b$ICH$ITI> (1)I/I3I/I‘-I€CKI/IQ Hpoueccm )41 CBOI>'ICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CHUTyalluid TMPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBA3U, CTpOI/ITI: 06’I>HCHCHI/I€ nu3 2
— 3 JIOTMYECKUX MIaroB C MOMOINIbI0 2 — 3 HM3YyYEHHBIX CBOMCTBa

¢bu3nUecKux ABICHUM, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbE 3a7aud (OMHUparonIMecs Ha cucreMy u3 2 — 3
YpaBHEHUI), UCIONB3ys 3aKOHBI ¥  (OPMYJIBL, CBS3BIBAIOLINE
¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalM3a YCIOBHA 3a/aud
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOMINE WIIH
U30BITOYHBIC JIaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBbIE
JUISL pEIICHUs], MPOBOJUTH PAacdEThl W OLEHUBATH PEATHCTHYHOCTD

MOJIYYCHHOTI'O 3HAaUCHU A (I)HBH‘-IGCKOﬁ BCJIMYHHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh TPH IOMOIIH
(Gu3HUEeCKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE IPEIIIOI0KEHUE, OLICHUBATh IIPABUIBHOCTH IOPSIKA
IIPOBEICHHS UCCIEAOBAaHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3ybTaThl HAOTIOICHHIA U OTIHITOB

1.9

NPOBOJUTH OMBITHI 10 HAOJMIOACHUIO (DU3MYECKUX SIBICHUW WM
(U3UUECKUX CBOMCTB TeN: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
n30bITOYHOTO Habopa 00OpYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €r0

pe3yabTaThl, (GOPMYITUPOBATH BBIBOIBI

1.10

OPOBOIUTH TPH HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHUi,
OTpelIeTIsisl Cpe/iHee 3HAYeHHUE H3MepsieMol BennvuHbl (PoKycHOoe
paccrosiHie coOuparoIei JMH3BI), 00OCHOBBIBATH BEIOOP crocoba

HU3MEpeHHs (M3MEPUTEIBHOTO MPUOopa)

MPOBOAMUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIAHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCHUpPOBATH pe3yibTaThl
MOJTy4eHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BHJE TaOIHUIIU

rpaduKoB, eNaTh BHIBOBI [0 pe3ysIbTaTaM UCCIIECIOBAHUS

1.12

IMPOBOAUTH KOCBCHHBIC N3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH:
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IUITAHUPOBATh U3MEPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, Cieays MPEeNIoKEHHOW WHCTPYKIIHH,
BBIUNC/IATh 3HAYCHHWE BEIMYMHBI M AHAIM3UPOBATh IIOJYyYEHHBIC

pe3yJIbTaThI C YUYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHUI

1.13

coOioaTh TpaBUja TEXHUKM O€30MacHOCTH Ipu pabore ¢

nabopaTopHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM HM3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepHagbHask TOUKa, a0COIIOTHO TBEPJOE TEJNO, TOUCUHBIH HCTOYHHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJENb aTOMa, HYKJIOHHAas

MOZACIIb aTOMHOTO sA/pa

1.15

XapaKTepU30BaTh NPUHIIUILI JEHCTBUS HM3yYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HA MX ONMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKHX SBICHUM © HEOOXOJUMEBIE

bu3nIecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, N3MEPUTENIBHBIX npubopoB u
TEXHOJOTMYECKHUX IMPOLIECCOB MPHU PEUIeHUH Y4eOHO-MPaKTUUECKUX
3aJa4, ONTHYECKHE CXEMBI JJISl MOCTPOSHUS N300paKEHHH B IJIOCKOM

3epKaJie ¥ COOMPAIOIIeH JTHH3e

1.17

OPUBOIUTH TPUMEPHl  (HAXOOUTh HWHPOPMAIUIO O MpUMEpax)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NIECKUX 3HAHUH B MTOBCETHEBHON
KU3HU i oOecriedeHHss O€30MacHOCTH TMPU  OOpamieHUuH ¢
npuOOpaMu U TEXHUYESCKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOIOAICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPY KAIOIIEH cpere

1.18

OCYHIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPIKAHUS B CETU
NHTepHeT, CcaMOCTOSTEIBHO (OPMYIHPYsT TOUCKOBBIM  3aIpoc,
HaxXoJUuThb nyTun OIIpCACICHUA AOCTOBCPHOCTU HOHy‘IeHHOI\/JI
uH(pOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHMM M JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJIBb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHU  HAy4YHO-
HOMYJIIPHYIO JINTEPaTypy (U3NYECKOTO COAEpXKAHUSA, CIIPaBOYHBIC
Marepuaibsl, pecypcbl cetn MHTepHer; BuageTs  NpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC IHCHbMEHHBIE U YCTHBIC COOGH.[CHI/ISI Ha
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OCHOBe WH(GOPMAIIMK M3 HECKOJbKHUX HCTOYHUKOB (PU3UYECKOTO
COJlepKaHusl, MyOJIIMYHO TPEICTABIATH PE3YyJIbTAThl MPOCKTHOU WIIN
HCCIICIOBATEIHCKOM JIESITEIILHOCTH, npu 3TOM rpaMOTHO
WCIIOJIb30BaTh U3YUYEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeia
GU3MKA M COMPOBOXKIATh BBICTYIICHHWE TMpE3CHTAIMed C y4EéToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IpY BBIOJHEHUH Y4YeOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3UUYECKUX
MIPOIIECCOB paCIpeaeNATh O0S3aHHOCTH B TPYMIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHA 3aJadyaMu, CJICOUTDH 34 BBIIIOJIHCHUCM  IIJIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJIAJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBATDH
KOMMYHUKATHBHOE B3aHMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTE

paszpeuatb KOH(QJIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

7 KIIACC

Kon
pa3jiena

Kon
JJIeMEeHTAa

IIpoBepsiemble 3J1€eMeHTBI COAEPKAHMUS

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

duzuka — Hayka O TMpUpoAe. SIBICHUS HOPUPOJIBI.
dusunueckue SABJICHUA: MCXaHUYCCKUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

dusnueckue BeTWYUHBL M3MepeHue  (HU3HUIECKUX
BenuunH.  ODusmueckue  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexayHapoiHasi CUCTEMA €TMHUIL

1.3

EcrecTBeHHOHAy4HBI METON TO3HAHUS: HaOIIOJCHUE,
IIOCTAHOBKaA Haquoro BOHpOC&, BBIABHUKCHHUEC THUIIOTEC3,
AKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHCHUE

Ha0JIIOJaEMOT0 SABJICHUSA

1.4

Onucanue pU3NYECKUX SBICHUN C TTOMOIIBIO MOJIECH

1.5

[TpakTrueckue pabOTHI:

N3mepenue paccTosHUN.

N3mepenne o0bEMa )XKUAKOCTH B TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX Tel.

N3Mepenne TemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEPaTypPhl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBHI.
OneITBl,  [IOKa3bIBAIOUIME  JHUCKPETHOE  CTPOCHHUE

BEIIECTBA

2.2

JIBmxenue yactul — BemiecTBa. CBSI3b  CKOPOCTH
JNBW)KEHUSA YacTUI] C TeMreparypoi. bpoyHoBckoe

nBrkeHue, muddyzus

23

B3anmoaeicTBre 4acTUL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKNBaHHUC

24

AFpeFaTHI)Ie COCTOSAHUA BCEHOIECTBA: CTPOCHUC Ta30B,

KHUIKOCTeH W TBEPABIX  (KPUCTAJUIMYECKHX)  TEI.
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B3anmocCBsA3p Mexy CBOMCTBaAaMHU BEILIECTB B Pa3HbIX

arperaTHbIX COCTOSHHAX W HUX ATOMHO-MOJICKYJIIPHBIM

CTPOCHHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSHUI BOBI
[IpakTuyeckue paboTHI:
Omenka jamamerpa aToMa METOAOM  psoB  (C
26 WCIIOb30BaHueM (potorpaduii).

OnbITHI 10 HAOTIOJICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnbIThHI o 00HApYKEHHIO NEUCTBUSA cun

MOJICKYJISIPHOT'O MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JIBUDKECHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JIBUIKECHHE
32 Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM
' JNBHKEHUU. Pacu€r myTH U BpEMEHH IBUKEHUS
SBnenune mHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TEJ KaK IMPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS Tell.
Macca kak Mepa MUHEPTHOCTH Tea
34 IInotHoCTH BemecTBa. CBsA3b IUIOTHOCTU € KOJINYECTBOM
' MOJIEKYJ B €IUHUIE 00bEMA BEIIECTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeEll
16 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETpPA
37 SBnenue TAroTeHHs U cwia TskecTu. Cuila TSKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
18 Cuna tpeHusa. TpeHHE CKONBXKEHHS U TPEHHUE IOKOS.
' TpeHue B mpupoie U TEXHUKE
39 CroxeHne Cwi, HampaBJ€HHBIX IO OJHON MPSIMOIA.
. PaBHOelicTBYIOIIAsA CUIT
[IpakTuyeckue paboOTHI:
OnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHXKEHHS
3.10 (wapuka B OKUAKOCTH, MOJEIU  DIEKTPUUECKOTO

aBromMoOMIIT W Tak pganee). OrnpenerneHue CpeaHen

CKOPOCTH CKOJIbXEHHs Opycka WM IIapuka 10
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HAaKJIOHHOM  IUIOCKOCTH.  OrmnpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) mpyKuHBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBHCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIINXCs IOBEPXHOCTEN

3.11

@usuyeckue SBJICHUSA B IIPUPOJE: NIPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKMBOW MPUPOJIE,

JEUCTBUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: TUHAMOMETP, NOAIUITHUKI

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

JaBnenue T1BEpAoro Ttena. CrocoObl yMEHBUICHHS H

4'1 YBEJIMYECHUS JABICHUS
47 JlaBiieHue ra3a. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBieHust TBEPABIMU TEJIAMHU, KUJIKOCTAMH U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCHUMOCTh  JABJICHUS JKUAKOCTH OT TIyOWHBI
4.4 IMaapocraTudeckuii mapagokc. CooOIaroImecs coCcyapl.
['uppaBnuyeckre MEXaHU3MBI
Atmocdepa 3emnu u atMmocepHoe aapnerue. [Ipuannb
n CYIIIECTBOBAHUS BO3AYITHOW 00o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TAaBICHUS OT
BBICOTBI HaJl YDPOBHEM MOPSI
46 N3mepenne armocdeprnoro naBnenus. [lpubopsr mms
' HU3MepeHust aTMOC(HEPHOTO AaBIICHUS
JlelicTBue >XKMAKOCTH W Ta3a Ha MOTPYXKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apXumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxomnnaBanue
[TpakTrueckue pabOTHI:
49 UccnepoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT

00béMa TOTpYKEHHOWM B JKHJIKOCTH YacTH Teja.

OrnpezenieHre BBITAIKUBAIONIECH CUIIBI, IEUCTBYIOMIEH Ha
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TE€n0, NOrpyk€HHOe B  KuIKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEN CUJIBL, JEUCTBYIOLIEH
Ha Teno0 B JKUAKOCTH, OT Macchl Tena. ONbITHL,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOLIEN
CWJIBI, JICHCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00BbEMa
MOrPYKEHHOM B KUJKOCTh YAaCTH TeJNa U OT IJIOTHOCTH
KUIKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYMpPOBaHUE  JIOAKA W  OINpeleseHue  e€

TPy30MOABEMHOCTH

4.10

dusnyeckue  ABJICHUSA B NPUPOJAC:  BIUSHUE
aTMOC(epHOro AaBJICHUS Ha )KUBOW OPraHU3M, IJIaBaHUE

pBIO

4.11

TexHuveckne yCTpoOHCTBA: COOOMIAIONINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJAA, THIAPABIMYECKUN IIpECC,
MaHOMETp, 0apomeTp, BBICOTOMEp, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanuyeckasi pabora
5.2 Mexanuueckas MOIIHOCTE
53 IIpoctble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' m10ckocTh. [IpaBuino paBHOBecHs pplyara
54 [TpuMeHeHHe paBUIiIa paBHOBECHS pbluara K OJIOKy
«3on0Toe  mpaBwio»  MexaHuku.  Koaddunument
5.5 MOJIE3HOT'O EUCTBUS MEXAaHU3MOB. IIpocTeie
MEXaHU3MBI B ObITY M TEXHUKE
5.6 IloTeHunanpHas 3HEPTUU TeNa, TOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 IlosHass MexaHW4YecKas HSHEPrus. 3aKOH M3MEHEHHUS U
' COXPAaHEHUsI MEXaHUUYECKOH 3HEPTUN
[IpakTuyeckue paboOTHI:
Onpenenenue paboThl CHIIBI TPEHUs IIPU PaAaBHOMEPHOM
59 JIBIDKEHUM Tela II0 TOPU3OHTAIBHOW ITOBEPXHOCTH.

Uccnenosanue YCIIOBHI paBHOBECHUS pblyara.

N3mepenne KIIJ[ HakmonHol mniockoctu. M3yuenwue
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3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHH
510 Ousuyeckue SBICHUS B TMPUPOAE: phlUYarM B TeJe
' YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblYar, IMOJABHXKHBIM U
5.11 HETIOABMKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
pasjiena 3JIeMeHTAa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOKEHHS  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUs BeliecTBa. Macca u  pasmepbl
' Mosiekysl.  OmbIThI, MOATBEPXKIAIOIIMNE  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpAOTO, KUAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUN MOJEKYISIPHOKUHETHYECKOM
TEOpUun
6
6.4 CmauyuBaHME U KaUJUISIPHBIC SIBJICHUS
6.5 TeruioBoe pacIlIupeHHe U CKaTHe
6.6 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO
' TETJIOBOTO JABUKEHUS YaCTHI]
67 Baytpennss sneprus. CnocoOsl ”3BMEHEHHS BHYTPEHHEH
. SHEPTUH: TEIJIoONepeaaya U COBEPIICHUE PaOOTHI
68 Bunel temsonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
. U3ITydeHue
KomnuectBo  Temnotel.  YaelpHass — TEIJIOEMKOCTH
6.9
BelIeCTBa
6.10 TenmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
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TEIUI0BOr0 OaiaHca

6.11

IInaBnenue u OTBEPACBAHUC KPUCTATINIMYCCKHUX BEIICCTB.

YI[CJ'II)HaH TEIJI0TA IIJIaBJIICHUA

[TapooOpazoBanue wu  KoHAeHcamus.  Mcmapenwue.

Kunenue. VYaenbHas  Ttemiora mapooOpa3oBaHUSI.

012 3aBUCHMOCTh TEMIIEPaTyphbl KUIMEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIMBA. Y IeIbHAs TEMI0Ta CTOPaHUs
[Mpuammmer  paboTel  TeruioBbix asurareneid  KITJ]
6.15 TEIJIOBOTO ABuratess. TerioBble ABUTATENd U 3allUTa
OKpY>Karlolleu cpeibl
3aKOH COXpaHEHU U MPEBPALICHUSI SHEPTUH B TEIIOBBIX
6.16
mporeccax
[IpakTuyeckue paboOTHI:
OnbIThHI o 00HApYKEHHIO NENCTBUSA cun
MOJIEKYJISIPHOTO MPUTSKESHHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAJUIOB MMOBAPEHHOM
COJIM WJIU caxapa.
OnbITHI 10 HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta3o0B,
KUAKOCTEH U TBEPABIX TEJ.
Omnpenenenve AaBlieHUs BO3yXa B OajIOHE MITPHIIA.
6.17 OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WK OXJIAXKICHHSL.
[IpoBepka ruMOTE3Bl JHMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA KUIAKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPBI.

HaGntonenne nm3MeHeHHMs BHYTPEHHEH SHEprHM Teja B
pe3ynbTare Terionepeaayu 1 paboThl BHEITHUX CHUIL.
HccnenoBanue siBIeHUS TEII000MEHa MPU CMEUTMBAaHUU
XOJIOHOU U ropsiueil BOABI.

OHp CACIICHHUC KOJHMYCCTBA  TCIIJIOTHI, MOJIYYCHHOT'O
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BOJIOW TIPH TEIJIOOOMEHE C HarpeThiM METALUTHYECKHM
LHUAJTUHIPOM.

Omnpenenenre y1enbHON TEMIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca ucnapeHus.

Onpenenenre OTHOCUTENbHOM BIAXXHOCTH BO3yXa.

Ornpenenenue yAelIbHON TEIJIOTHI TUIABJICHUS JIbJIA.

6.18

@dusnueckue SBICHHS B TPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUC W KalWJUIAPHBIC ABJICHUSA B IIPHUPOAC,
KpUCTaJIJIbl B IpUpoJe, u3inydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHEs, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KalWUIAPBL, IPUMEPHI
UCIOJIb30BaHUsI KPUCTAIUIOB, >KHIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, TCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CTrOpPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apSHKEHHBIX TEN OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMU)
DnekTpuyeckoe nose. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nons. [IpuHIUI Cyneprno3uuuM NEKTPUUYECKUX TOJeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »saekTpuyeckux 3apsgoB. ODJIE€MEHTapHBII

7.4 anexkTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBogHUKY U
JUAJIEKTPUKHU

7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOTro 3apsiaa

6 DJIEKTPUYECKUH  TOK.  YCIOBHUS  CYLIECTBOBAHUS

. JIEKTPUYECKOr0 TOKA. FICTOUHNKHN MOCTOSSHHOTO TOKa
e JlencrBus 3IEKTPUUECKOTO TOKa (Temosoe,

XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
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KHUIOKOCTAX U ra3ax

OnekTpuyeckas uenb. Cuiia Toka. DIJIEKTPUUYECKOE

7.8
HaIpshKEHUe
=9 ConpotuieHue MPOBOHUKA. VY nenpHOE
. CONPOTHUBJICHUE BEILIECTBA
7.10 3akon OMa AJ1s yyacTKa Lenu
1 [locnenoBarenbHOE ¥ MapajuIeIbHOE  COEAMHEHUE
' MIPOBOJIHUKOB
Pabota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenua
13 DNEeKTPUYECKHE IEeMH U TMOTPEOUTENTH DIICKTPHUECKOU
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrossnHbie MarHuThl. B3auMopelcTBUE TOCTOSTHHBIX
7.14
MarHuTOB
715 MaruutHoe mone. MarHuTHOoe Tone 3eMJIM M €ro
' 3HA4YEHME IS )KM3HU Ha 3eMiie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ AJEKTPUYECKOTO TOKA.
' [IpuMeHeHne 2EKTPOMArHiTOB B TEXHUKE
JlelicTBUE€ MarHUTHOIO IOJS HA IMPOBOJHUK C TOKOM.
717 DJIEKTPOABUTATENL MOCTOSHHOTO TOKa. Mcnonb3oBaHue
. BJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TPaHCIIOPTE
OnbiTel  @apanesa.  SIBieHWE  AIEKTPOMArHUTHOU
7.18
nHaykuuu. IIpasumno Jlenna
DJIEKTPOreHepaTop. Crioco0mI MOJTy4YEeHUS
7.19 NIEKTPUYECKOM  BHEPrMHU.  OJIEKTPOCTAaHLUM  Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUHU
[TpakTrueckue pabOTHI:
OnbITH M0 HAOTIOACHHUIO SIEKTPU3AIUN TN HHIYKITUEH
7.20 U TIPU COTIPUKOCHOBEHUH.

UccnenoBanue A€MCTBHSA DJIEKTPUYECKOrO OIS  Ha

IMPOBOAHUKHU U JUBJICKTPUKH.
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COopka m mpoBepka pabOTHI AJICKTPUUYCCKON IIETH
MOCTOSIHHOTO TOKa.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaPsHKEHUS.
HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pE3UCTOpP, OT CONMPOTHUBJICHUSI PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOLIHE 3aBHUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAU TIOTIEPEYHOT0 CEUCHHS U MaTepuara.
IIpoBepka TmpaBuila CIOXKEHHUS HANPSDKCHUM  IIPU
MOCJIEZIOBATEILHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia s CUJIBI TOKA MPHU MapalyieTbHOM
COeUHEHNH  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PEe3UCTOop.
OnpeneneHve  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTope. McciaenoBanne 3aBUCUMOCTH
CWJIBl TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HAMPSKEHUS
Ha Hel. Onpenenenne KII/I narpesarens. UccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS MOCTOSHHBIX MarHHUTOB.
W3y4yeHre MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB NPU
ux oObenMHEHMHW W  pasneneHun. VccnemoBanue
NENUCTBUS 3JIEKTPUUECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKAa W HampaBlieHUs TokKa B KaTymke. 3yuenue

,Z[GﬁCTBHSI MAarHuTHOIO IIOJid Ha IMMPOBOJHHUK C TOKOM.

Koncrpyupoanue u U3y4eHUe paboThI
AJIEKTPOJBUTATES. N3mepenne KITA
AJIEKTPOJBUTATEIHLHOMN YCTaHOBKH. OnbIThHI o

HUCCICIOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HUHAYKIUH:
HUCCICIOBAHUC M3MEHEHUN 3HAUCHUS U HaIlpaBJICHUA

WHIyKIIMOHHOTO TOKa
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7.21

@usznueckue SBICHHUS B IPUPOJE: DIECKTPUUYECKUE
ABICHUS B  atMocdepe, DICKTPUYECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei] MOII0COoB,
POJIb MarHUTHOTO TOJIA JJISL XKU3HU HA 3emiie, MOJISIPHOE

CHUSHHUC

7.22

TexHuueckue yCTpPOMCTBA: AJIEKTPOCKOMN, aMIEPMETD,
BOJIbTMETp, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENbHBIE  NMPHUOOPBI,  HAarpeBaTeNIbHBIC
AIIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMArHUT, DSJEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KUJIACC
Kon
Kon snementa [IpoBepsiembie 3IEMEHTHI COAEPKAHUS
paszena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanuueckoe JBWXKEHHE. MarepuanbHas  TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIEHOCTh MEXaHNYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomepHoe npsimosinHeiHoe nBrkenue. CpemHsis

8.4 U MIHOBEHHasi CKOPOCTh Tela IpU HEPABHOMEPHOM
JBUKEHUU

8 95 Yckopenue. PaBHOyCKOpeHHOE MIPSMOJIMHEWHOE
' JBUYKEHUE

8.6 CoOoanoe magerue. OnslThl [anuiies
PaBHOMepHOE ABUWKEHHME MO OKpyx)HOCTU. llepumon u

8.7 yacTtoTra oOpamieHus. JIuHeiiHas M yrioBas CKOPOCTH.
[leHTpOCTpEMHUTENBHOE YCKOPEHUE

8.8 [IepBe1it 3akoH HproToHa

8.9 Bropoii 3akon HetoTona

8.10 Tpetuii 3akon HeroTona
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8.11 [TpuHIUTT CynIEepIIO3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuiia TpeHHUs: CHJIa TPEHHUs CKOJBXKEHUS, CHJIa TPEHMS
' MOKOs1, APYTUE BUIbI TPECHUS
g 14 Cuna TSKECTH U 3aKOH BCEMHUPHOTO TITOTEHUSI.
' Yckopenne cBOOOTHOTO MaIeHUS
215 Jemwxenne  maHer  Bokpyr — Comuma.  Ileppas
' KocMu4ecKasi ckopocTb. HeBecoMoCTh U meperpys3ku
216 PaBHOBecue maTepraibHON TOUYKH. AOCOTIOTHO TBEPIOL
' TENOo
217 PaBHoBecue TBEPIOro Tena € 3aKPEIVIEHHOW OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynse Tena. M3menenue nmmnysnbcea. UIMImynbe Cuiibl
8.19 3aKOH COXpPaHEHHS UMITYJIbCA
8.20 PeakTuBHOE IBUKECHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
%2 PaGora cunm TskectH, ymnpyroctu, TpeHus. CBs3b
' SHEPTUH U PabOTHI
223 [loTenumanpHass dHeprus Tena, NOMHATOIO  HaJ
' MMOBEPXHOCTHIO 3eMIIn
8.24 IToTeHunanbpHas 3HEPrUs CXKATON NPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU
[IpakTuyeckue paboOTHI:
Ompenenenue CpelHeld CKOPOCTH CKOJBKEHHUS Opycka
WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IJIOCKOCTH.
OnpeneneHne yCKOpeHUsl Teaa IPU PaBHOYCKOPEHHOM
227 JIBUKCHUH 110 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYTH OT BpPEMEHH MpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUHM 0e3 HayalbHOW CKOPOCTH IYTH OTHOCSTCS

Kak pian HEUETHBIX 4Yucel, TO COOTBCTCTBYIOIIUE
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MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

UccnepoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIbKEHUS
OT cuJbl HOpManpHOro jaBieHus. OnpeneneHue
kodpduimeHTa TpeHus CKoibkeHus. OrmnpeaencHue
KECTKOCTU TMpYKuHBL. OrnpenenaeHre padOThl CHIIBI
TpEHUs TNpU PABHOMEPHOM [IBIDKEHMHM Tejla IO
TOPU3OHTAILHON TOBEpXHOCTH. Ornpeserenne padoThl
CWIbl  yOpPYrocTM  Mpu  HogbEME  Ipy3a  C
UCIOJIb30BAaHUEM  HEMOABM)KHOTO M IOJIBUYKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: MmpujrBbl U OTJIMBBI,

8.28 nBrkeHue TiaHeT COJHEYHOM CHUCTEMbl, PEaKTHBHOE
JBUYKEHUE KUBBIX OPTaHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHUAOMETP,  JATYUKHU

MIOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHW 11 BOJIHBI

KonebarenbHoe nrkenne. OCHOBHBIC XapaKTEPUCTUKU

> KoJIeOaHUI: TIEpUO/I, YACTOTA, aMILIUTY/1a
97 MaremaTnueckui u NpY>KUHHBIN MAasITHUKH.
' [IpeBparieHre SHEPrUX IpU KOJIeOATEIEHOM JABHKEHUH
93 3aryxatomue KosiebaHus. BBIHYXIEHHbIE KOJeOaHMS.
' Pe3onanc
Mexanndeckre BOiIHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpomonbHbIe M TONEpeYHbIe BOJHBI. J{JMHA BOJHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHsl. MexaHU4ecKrue BOJHBI
B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTrueckue pabOTHI:
OmnpeneneHue 4YacToThl M Tepuofa  KoJeOaHMit
97 MaTEeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4YacToThl M Tepuofa  KoJeOaHMit
NpPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH — TepHofa  KojeOaHui
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MOJBEIIEHHOTO K HUTU Tpy3a OT JAJUHBI HUTH.
HccnenoBanue 3aBUCHMOCTH —IepHofa  KojeOaHui
MPYXKUHHOTO MasTHHKa OT Macchl Tpysa. [IpoBepka
HE3aBHUCUMOCTH nepuoaa Kose0aHui rpy3a,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTU

npyXuHsl. I3Mepenue yckopeHus cBOOOTHOTO MaieHUs

duznyeckue SIBICHUS B OprUpoac: BOCIPHUATUC 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPSICCHHE, CEUCMUYECKHE BOJIHBI,
LlyHaAMH, X0
9.9 TexHuueckue yCTPOMCTBA: HXOJOT, HCIOIb30BAaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHOC II0JIC. SHGKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH
103 DJieKTpoMarHuTHas npupoga cera. CKOpOCTh CBeETa.
' BonHoBBIE CBOMICTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMIJIBHOTO Tesie(hoHa
@dusnueckue SBIEHHS B MPHUPOJE: OHUOIIOTHYECKOE
10.5 NEUCTBUE BUIUMOTO, yABTPaPUOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI
10.6 TexHuueckue YCTpOMCTBA: HCTIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11

11.1

JIyueBas monens cBera. MicTouHMKM cBETa

11.2

IIpssMonMHENHOE paCIPpOCTPAHEHUE CBETA

11.3

Orpaxenue cBeta. [Tnockoe 3epkano. 3aKOH OTpasKeHHS

CBCTa

11.4

[Ipenomnenue cBera. 3aKOH TPEIOMIICHUS CBETA.

[losiHOE BHYTpEHHEE OTPAKEHHUE CBETA

11.5

JInnza. Xon tydeit B 1uH3e

11.6

Onrtuyeckass cuctema QoToarnmapara, MHKPOCKONA |
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TCJICCKOIIa

11.7

I'maz xkak onTtuyeckas cucrema. ban3zopykocte u

IaIbHO30PKOCTh

11.8

Paznoxenue Oenoro ceeta B criekTp. OnbiTel HploToHA.

CroxeHne CneKTpalibHBIX 1IBETOB. Jlucnepcus cBera

11.9

[TpakTrueckue pabOTHI:

HccnenoBanue  3aBHCHUMOCTM  yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT YIJIa MaJeHHUs.

N3ydyeHne xapakTepUCTHK HU300paKeHHs TMpEAMETa B
IJIOCKOM 3€pKajie.

HccnenoBanue  3aBUCHMMOCTH — yIjla  IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJa MaJeHusl Ha TPaHMIIE «BO3AYX —
CTEKJIO».

[Tonyuenne wm300pakeHHW C TOMOIIBIO coOMparomen
JIUH3BL.

Omnpenenenrue (HOKYCHOTO PACCTOSHHS M ONTHYCCKOM
CHJIBI COOMPAIOIIEH JIMH3BI.

OnbITHI 11O Pa3lIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OneITHl 1O BOCHPHSITHIO I[BETA MPEAMETOB NpPHU UX

HaOJII0JICHUHU Yepe3 [BETOBBIC (PHIIBTPHI

dusndeckue sBICHUS B npupoje: 3arMeHus CosHua u

11.10 JlyHbI, 1IBETA TEN, ONMTHYECKUE SIBJICHUSA B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
Texnuueckue YCTpOWCTBA: OUKHU, IIEPUCKOIL,
H-A ¢doToanmnapar, ONTUYECKUE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
Oneitel Pezepdopna u mmaneTapHas Mojelb aroMa.
121 Mogens aroma bopa
Ucnyckanne u morniouieHue cBeta aToMoM. KBaHTHI.
12 12.2 JIuneityaTeie CIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs
Crpoenue aromHoro sigpa. HykionHas wMojnenb
124 aToOMHOTO siapa. M30Tomnbl
12.5 PagnoaktuBubie npeBpamieHud. [lepuon mosypacnana
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ATOMHBIX €D

SnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOTO U

12.6
MacCOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u nenenus saep. Mictounuku sHepruu
' CouHiia 1 3B€311
129 Snepnas osHepretuka. JlelicTBUE  paIMOAKTHUBHBIX
. U3JIy4YEHUH Ha )KUBbIE OPraHNU3MbI
[TpakTrueckue pabOTHI:
HaGmoienne CIUIOMIHBIX H  JTMHEWYATBIX CIIEKTPOB
U3ITy4EHUSI.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE SHEPTHUM YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SABJICHHS B IPUPOJE: E€CTECTBEHHBIN
paaMOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 PaIUOAKTUBHOE H3JIy4YCHUE IPUPOAHBIX MHUHEPAJIOB,
JEUCTBUE PATMOAKTUBHBIX M3JIYYEHUd Ha OpraHu3M
4eJIoBeKa
12.12 Texnunueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyalIbHBIN JO3UMETp, Kamepa Buibcona
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJabTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosannst Ha ocHoBe PI'OC

[lonumanue pomu  GU3MKK B HAYYHOH  KApTUHE  MHPA;
c(OpPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3H
U TI03HaBa€MOCTH SBJIEHUH NPUPOABI, O POJHU SKCIEPUMEHTa B
¢usuke, o cucreMooOpasymoomeid poaun (U3MKK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJIOTMH, 00 HBOJIOLUU
¢u3nUecKux 3HAHUNH W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAAE POCCHUICKMX U 3apyOEKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuu (BELIECTBO W TMOJ€), O JABIKEHHUU Kak
croco0e CyIIecTBOBaHUsI MaTEpUU, 00 aTOMHO-MOJICKYJISIPHON TEOpHH
CTpOEHHS BellecTBa, O (U3UYECKOM CYIIHOCTU SIBICHUN MPUPOIBI
(MEXaHMYECKHX, TEeIJIOBBIX, OJJIGKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHHE pa3InydaTrh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MYeCKOe SBICHHCE;
yYMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKpYXalollleM MHpEe, BBIAEISAS HUX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKH)

Bnagenue ocHOBaMM MOHSTHMHOIO amnmapata ¥ CHMBOJHYECKOIO
si3pIKa (PU3UKH U WCIOJIb30BaHWE WX JUIsl pelIeHHs] Y4eOHBIX 3aad;
YMEHHE XapaKTepH30BaTh CBOICTBa Tes, (U3NYECKUE SBICHUS H

MpOoneCCChl, UCIIOJIb3YA (I)}IH[[aMeHTaJIBHLIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHue onmchIiBaTh HU3Y4YCHHBIC CBOMCTBA TE€I U (I)I/I3I/I‘-ICCKI/IG SIBJICHHAA,

HCIIOJIB3YyA (1)I/I3I/ILI€CKI/IC BCIIMYHUHBI

Brnagenne ocHOBaMM METOAOB HAYYHOTO IIO3HAHUS C y4YETOM
coOJroIeHnsI TpaBWJI OE30MacHOTO TpyJa: HabmoaeHne (Ppu3ndecKux
SIBJICHUI:

YMEHHE CaMOCTOSATEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTAHOBKY

U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
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OMBITA U 3aIMCHIBATh €0 PE3yJIbTaThl, (POPMYJIUPOBATH BBIBObI;
NPOBEICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHH (PU3HMUECKUX BEITHUUH:
yYMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOUpaTh
DKCIICPUMEHTAIBHYI0 YCTAHOBKY [0 MHCTPYKLMHM, BBIYHUCIATH
3HAYCHUE BEJIMYMHBI U AHAIW3UPOBATH IIOJYYEHHBIC PE3YJIBTAThI C
y4E€TOM 3aJaHHOU MOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIECJOBAHH;
CaMOCTOSITENIFHO ~ COOMpPaTh  AKCHEPUMEHTAIBHYI0 YCTaHOBKY H
IPOBOAMTH  MCCIENOBaHWE IO  UHCTPYKLUUH,  IPEICTAaBIATH
NOJyYCHHbIE 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJE TaOIHIl U
rpaMKOB, yUUTHIBATh MOIPEIIHOCTH, J€JIaTh BHIBOJIBI IO PE3YJIbTATAM

HCCICOOBaHNA

[lonumanme  XapakTEpHBIX  CBOMCTB  (PU3MUECKUX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEM U TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aTOMa,
HYKJIOHHAasi MOJI€Jb aTOMHOIO sipa) U YMEHHE NPUMEHSTh UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMeHue oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMdl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUUNHHO-CIIEACTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4eHHbIE CBOICTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHEHHUN),
UCNONB3ys 3aKOHbl U (OpMYyJbl, CBS3bIBAOIIUE  (PU3HMUECKUE
BEJIMYMHBI, B YAaCTHOCTHU, 3allUChIBaThb KpaTKOE YCIIOBUE 3aJayH,
BBISBIIATH HENOCTAIOLINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEoOXoIuMBbIe sl €€ pelIeHus], CII0JIb30BaTh CIIPABOYHbIC JaHHBIC,
IPOBOJIUTHh PACUYETBI U OLEHUBATh PEATUCTUYHOCTh IOJYUYEHHOTO
3Ha4YeHUs (PU3MUYECKON BEIMYUHBI; YMEHHUE OIPENENATh Pa3MepHOCTh

bu3nyecKoil BETUYUHBI, TOTYYCHHON MPU PELICHUH 331a4U

YmMmenne XapaKTCpU3oBaTh MPUHITUIIBI HCﬁCTBHH TEXHUYCCKUX
YCTPOWCTB, B TOM YHCIIe OBITOBBIX NMPHOOPOB, W TPOMBIIIJICHHBIX
TCXHOJIOTHUYCCKUX IMPOLECCCOB MO UX OIMUCAHUIO, UCIIOJIB3Yd 3HAHUA O
CBOMCTBax (MBUYECKUX SBICHUH U HeoOXoaumbple (U3UIECKUE

3aKOHOMEPHOCTHU
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10

YMeHHe WCHoJib30BaTh 3HAHUS O (PHU3HUYECKUX SBICHHUAX B
NOBCEHEBHOM KM3HM Uil oOecriedyeHus O€30MacHOCTU  IPH
oOpameHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbSI W  COOJNIONEHUS HOPM
9KOJIOTUYECKOTO TMOBEICHHsSI B OKPYXKAroIIeH cpene; MOHMMaHUE
HEOOXOMMOCTH MPUMEHEHHS JIOCTHKEHUH (PU3MKH M TEXHOJOTHM

AJI paquOHAJIBHOTO IMPUPOA0IIOJIb30BaAHUSA

11

OneIT ToMCKa, IpeoOpazoBaHUs M MpeAcTaBieHHs HH(opManuu
(U3UUECKOro coAepKaHusl C HCIOJb30BaHHEM HH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATH JTOCTOBEPHOCTH
MOJy4eHHOW WH(OpPMAIIMK HAa OCHOBE WMEIOMIMXCS 3HAHUW U
JOTIOJIHUTEIBHBIX ~ MCTOYHMKOB; YMEHHME  HCHOJb30BaThb  IPHU
BBIMOJIHEHUH YYEOHBIX 3aJlaHU HAay4HO-TIOMYJAPHYIO JHTEpaTypy
(bu3nYeCcKOro colep:kaHus, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnaneHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
uH(pOpMallMl U3 OJHON 3HAKOBOM CHCTEMbl B JAPYTylO; yMEHHE
co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJIbKMX HCTOYHHNKOB
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INHEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe nBWkeHHe. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCHUTENIBHOCTh JABUXKCHUSA

PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopocTb. Dopmyna i

1.2 BBIYHCIICHUSI CpETHEN CKOpPOCTH: V = S/t
PaBHOMepHOE NMPAMOJIUHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJHWHATHI Tejla OT
BPEMEHU B CIy4yae paBHOMEPHOTO MPSIMOJIMHEUHOTO JBUKEHUS:
13 x(0)=x,+vt
I'padbmuky 3aBHCHUMOCTH OT BPEMEHU [IJsi TMPOCKIMH CKOPOCTH, TMPOCKIIUU
nepeMenieHusi, MyTH, KOOpAWHATHl TPH PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpDAMHATHI Te€jla OT BPEMEHHU B Cllydae pPaBHOYCKOPEHHOIO
NPSIMOJIMHEHHOTO ABM)KEHUS:
Sc(@) =V, ¥t+ay * %
@opMmyIbl JUIsl TPOEKUUU MEpPEeMEUIeHUs, MPOEKIMU CKOPOCTH U MPOEKIHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
2
1.4 s_‘_(r)=uo_‘.-r+ax-r7.
U.\'(r) =Upy T4, 1,
a.(f)=canst,
U:x: - ul_‘.2 =2a.s,
I'padbuky 3aBHCHMOCTH OT BpPEeMEHH MJi TPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, NPOEKLUHH TIepeMelIeHusl, KOOpAUHATHl TPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHOM JIBUKEHUU
CBobosnnoe nagenue. @opMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tela I10
s BEpPTUKAIN (JIBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIUH YCKOPEHHS,

IOPOEKIIMA CKOPOCTH M KOOPJAMHATHI MPH CBOOOJHOM TMAaJ€eHUU Tejla IO
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BEPTHUKAIH

CkopocTh pPaBHOMEPHOTO JBIJKEHHUS Tella IO OKpyKHOocTU. HampaBienue
CKOPOCTH.

Qdopmyna IJid BBIYUCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTU U TEPHUOL

oOpareHus:
27R
=
T

LentpoctpemutensHoe yckopeHue. HampapieHne [EHTPOCTPEMHUTEIBHOTO

yckopenus. @opmyra sl BBIYUCIEHUS YCKOPEHHUS:

1.6
2
a. = v
“ R
®opmyia, CBSI3bIBAIONIAs IEPUOJ M YACTOTY OOpaIeHHUs:
Y 1
T
Macca. [InotHoCTh BemecTBa. @opmyina 1uist BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cwita — BektopHas ¢puzndeckas BenudnHa. CI0KeHUEe CU
1.9 SIBnenune nnepuuu. [lepsroiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJIO0
Bzaunmogperictue ten. Tperuii 3axkon HeroroHa:
1.11 F2—>1=_Fl—>2
12 TpeHue Mokosi U TPeHUE CKONbKEeHHs. DopMyna AJisk BEIYUCICHUS MOYJISI CUJIBI

TPEHUSA CKOJILXKCHUA:
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F_=u-N

1.13

Hedbopmaruss Tena. Ynpyrue u Heymnpyrue nedopmarnuu. 3aKOH yHOpyrou

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrotenne. 3aKk0H BCEMUPHOTO TATOTECHHUS:

my - M,
F=G.-—L1 2
R
Cwuita TsbkecTd. Y CKOpeHHe CBOOOHOTO TaICHHS.
dopmyia a7 BBIYUCICHUS CHITBI TSHKECTH BOIM3M noBepxHocTu 3emnu: F = mg.
JBmxenue mnanet Bokpyr ConHna. [lepBas kocMu4eckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMmynbe Tena — BeKTopHast GuU3NYECcKasi BEIMYHHA.
p=m0

Nmnynbe cuctemsl Ten. M3menenne uMiyibca. MMIyabe cuiibl

1.16

3aKOH COXpaHECHHSI HMITYJIbCA TSI 3aMKHYTOH CHCTEMBI TEJ:
D=mU; +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckasi pabota. @opmyia At BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosa

Mexannueckast MOIITHOCTD:

=4
r

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. CDopMyJIa JJIs1 BBIYHMCIICHUA

KMHETUYECKON YHEPIUU:

2
_m

E;

Teopema o kuHeTHyeckoi sHeprun. opmyria AJisi BEBIYUCICHUS MOTCHIIMATIbHON
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OHCPIuM T€j1a, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

MexaHnudeckas SHEprusi:

E=E.+E ?

1.19 3aKOH COXpaHEHMSI MEXaHUYECKOH sHepruu. GopmyJia sl 3aKOHA COXPaHEHUS
MEXaHMYECKOM SHEPrUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpaiieHne MEXaHUYECKOM SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30J0TO€ MPABUII0» MEXAHUKH.

Prryar. Moment cuisl: M - Fl.
VYcioBre paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[MoxBwxHbIM 1 HenoABWKHEINA O1oku. KIT/] mpocThix MeXxaHU3MOB,
n= Anonesnax
Asarpaqermax
[aBienue TBEpIOTO TENA.
®opmyia 1151 BBIYUCICHUS IaBJICHUS TBEPIOIO Tena:
_F
S

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' I'mapocraTuyeckoe naBlieHUE BHYTPH KUIKOCTH.
dopmyiia 11 BBIYUCICHUS JABJICHUS] BHYTPHU KUJKOCTH:
P=pgh+D

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmysia s ONPEACICHUS BBITAIKUBAIOUIECH CHIIBI,
JEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras3:

1.23

Fa =pPgV

Ycnopue miapaHus Tena. [lnapanue CYZJO0B 1 BO3AYXOIJIAaBAHUC
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1.24

Mexanuveckue KoneOaHus. AMIUIMTYyZa, TEPUOJ W YacTOTa KOJICOaHUM.

®opmyia, CBSI3BIBAIONIAs YACTOTY M MEPUO KOJIeOaHU:

vol
T

1.25

MareMatnueckuii ¥ TNpPYXKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu npu

KoJIe0aTETLHOM JBHXCHHUHU

1.26

3aryxatomue kojaebaHus. BeinyxieHHbie Konebanus. Pezonanc

1.27

MexaHndecKHue BOJIHEI. HpO,I[OJ'II)HI)Ie N TIOIIEPCUYHLIC BOJIHEI. ,Z[J'H/IHa BOJIHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJIHBI:

Lr=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpell. UH(ppa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, HKECTKOCTH
OPYXUHBL, KO3(pPUIMEeHTa TPEHUs! CKOJIbKEHUS; pabOThl CHIIBI TPEHHS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs OpycKa NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JOBUKEHUH MO HAKIOHHOW IUJIOCKOCTH; YacTOThl M
nepuosia KoieOaHWH MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl W Iepuoja
KoJie0aHUM MPYKMHHOTO MasiTHUKA; MOMEHTa CHJIBbL, JEHCTBYIOIIETO HA phIYar;
paboThl CHIIBI YHPYrocTH NpHU MOABEME Tpy3a C IMOMOIIBIO HEMOJBH)KHOTO
6J10Ka; pabOTHI CUIIbI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOIIbIO TOJBUKHOTO
OJ0Ka.

HccnenoBanne 3aBHCHMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MHOrpYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIBI
OT MAacChl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOAa MOBEPXHOCTH; CHJIBl YIPYIOCTH, BO3HUKAIOIIEH B NPYKUHE, OT CTEIIEHHU
negopManuu MpYKHUHbI, YCKOPEHUs1 OpycKa OT yIiia HAaKJIOHA HaIlpaBIISIOLICH;
nepuoa (4acToThl) KoieOaHUIl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJICOAHUH MPYKMHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJeOaHWM HUTSHOTO MasTHUKA OT

Maccsl rpys3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Ppa3IMYHBIMU
CKOpPOCTSAIMH B )KMBOW U HEXUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKEC, TMPUIHNBBI W OTJIUBBI, JABWKXCHUC TIJIIAHCT Conneunon CHUCTCMHI,
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PEaKTUBHOE IBW)KEHHE JKUBBIX OPraHU3MOB, PbIYarv B TEJl€ Y€JIOBEKA, BIUSAHUE
aTMOC(EepHOTO JaBJICHUS Ha >KUBOW OpraHu3M, IUIaBaHUE PBIO, BOCIPHUATHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUYECKHe BOJIHBI, IyHaMH, 5X0O

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATYHUKHU II0JIOKCHHUA, PACCTOAHUA U
YCKOpPCHHA, AUHAMOMCTpP, IMMOAIIWIIHUKH, PAKEThI, pbI4yar, HOI[BI/DKHBIf/'I u

HGHOI[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIE MEXAaHU3MBI B 6I)ITy,

131 COOOIIAOIIUECs COCYABI, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBONH HACcOC, apeoMETp, 3XOJIOT,
UCIIONIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHUSI  MOJICKYJISIPHO-KMHETUUECKOW  TEOPUU  CTPOCHUS

2.1 BelecTBa. Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUMA BEIECTBA.
Kpucrannuueckue u amopdHbIe Tena

55 JBwxenue wyactun BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YacTHI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, mudysus

23 CMaunBaHue U KalWUISIPHBIE SIBICHUS

24 TennoBoe pacIlIMpeHne U CxKaTHe

2.5 TermoBoe paBHOBECUE

26 Buyrpennsist sHeprus. Pabora um Teruionmepenada Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHN

2.7 Buael Temonepenayn: TemIONPOBOHOCTb, KOHBEKIUS, U3 TyUYCHUE
HarpeBanue wu oxnaxnenue ten. KoaumdecTBO — TeruoTel. Y jelbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUs PHEPrUU B TEIUIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
Oananca:

2.9

0+0,+..=0
Hcnapenue u koHaeHcauus. V3MeHeHHE BHYTPEHHEN OSHEPrUd B IPOLIECCE
510 ucnapeHus W KoHjaeHcanuu. KumeHue JKUAKOCTH. YJenpHas TemioTa

napoobpazoBanus: L = O/m
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2.11

Brnaxnocts Bo3myxa

2.12

[InaBnenne w Kpuctasmuzauusa. V3meHeHHe BHYTPEHHEH »SHEpPruu Ipu

IJIaBJICHUU U KpUCTAJIJIM3allU. Y,Z[GJII:HaSI TCIJIOTA ITJIaBJICHUA:

7\.32

m

2.13

BHyTpCHHSISI OHEPTHUA CrOpaHus TOIINBA. Y,Z[GJII:HEUI TCIJIOTA CrOpaHus TOIJINBA:

q=0/m

2.14

[Tpunnuns! paboTs! TemoBbix apuraresnei. KIT/[ reruioBoro apurarens

2.15

IIpaxmuueckue pabomoi

H3mepenne ynenpHON TEIIOEMKOCTH METAJUIMYECKOI0 LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (HUKCUPOBAHHOM
Macchl, B KOTOPYIO OIIyUIEH HArpeThlid IMJIMHIAP; KOJUYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LWJIWHIPOM, IOCIE OIMYCKAaHMS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/JyXa; YAEIbHOM TEIJIOTHI
IaBieHuss Jpaa. lccnenoBaHwe W3MEHEHUs TeMIlepaTypbl BOJBI  MPH
Pa3IUYHBIX YCJIOBHSIX; SIBJICHUS TEIUIOOOMEHA TPU CMEUIUBAHUU XOJOIHOW U

ropsiueit BObI; Ipoliecca HCrnapeHus

2.16

Qusuueckue s61eHUA 6 npupooe. TIOBEPXHOCTHOE HATSIKEHHUE M KallMJUIIPHbIE
SIBIICHUSI B NPUPOAE, KPUCTALIBI B NpUpoae, uiznyueHue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBI UCIIOIb30BAHNUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

Onexrpuszanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2

B3anmoneiicTBre 3apsskeHHBIX Tedl. 3akoH Kynona

33

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

3.4

OnekTpuyeckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro mnodd. [IpuHuun

CYNEPIIO3UINH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snekrpuyeckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO MOJsA HaA

aeKTpuyeckue 3apsiabl. [IpOBOIHUKY U AUAIEKTPUKHI
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[TocTossHHBIN AJeKTpUYecKUil TOK. JlecTBUs smekTprudyeckoro Toka. Cuiia Toka.

Hanpsxenue.
3.6 I=q/t, U= A/
DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
13 3akoH Oma g ygactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COeIMHEHHE MPOBOJHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHOE COEMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;I=I+I;R=2.
- - 2
CMmenanHble COETMHEHUS] TPOBOJHUKOB
3.10 Pa6oTa u MomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyns — Jlenia:
3.11 2
. Q = I . R . r
310 OnbiT Opcrena. MarHuTHOE ToJie TPSMOrO MPOBOJHUKA C TOKOM. JlmHuUM
MarHUTHOW MHIYKIIMH
313 MarauTHOE TmMOJIE TMOCTOSHHOTO MAarHuta. B3auMoAeNCTBHE MOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBneHue 3neKTpoMarHuTHON MHAyKUuu. [Ipasuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOrO0  CONPOTUBJIEHUS  PE3UCTOpPA;  MOIIHOCTH
316 DIIEKTPUIECKOTO TOKA; PA0OTHI IIEKTPUIECKOTO TOKA.

I/ICCJ'IGI[OBaHI/Ie 3aBUCMMOCTH CHJIBI TOKA4, BO3HHUKAOOIETO B IIPOBOJHHUKE
(pesncmpm, naMnqua), OT HaIIPs’KECHUA Ha KOHIAaX MPOBOAHHKA; 3aBUCHUMOCTHU

COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMAAN €0 IMOICPEYHOI0 CCUCHUA U
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YACIBHOT'O COIIPOTUBJIICHU.
HpOBepKa mpaBujia Il SJICKTPUUYCCKOI'O HAMPSAKCHUA IIPU IMMOCICIO0BATCIIHBHOM
COCIMHCHHWHN IIPOBOAHUKOB, IIpaBUWJia I CHJIBI JSJICKTPUYCCKOr0 TOKa IIpH

NapauIeJIbHOM COEIMHEHUH IIPOBOIHUKOB (PE3UCTOPHI U JIaMIIOUKA)

Qusuueckue A6NeHUs 6 Npupooe: SIEKTPUUECKUE SBJICHUA B arMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE TMOJI€ 3eMJIH, Ipeiid IMOIIOCOB,
POJIb MAarHUTHOTO MOJIS 11 )KU3HU Ha 3eMJIe, TTOJISIPHOE CUSHUE
Texunuueckue ycmpoucmea: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUETYMK  IEKTPUUYECKOW  DHEPIruH,  IEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (puMepsI), AIIEKTPUYECKUE
IIPEIOXPAHUTENHN, DJJICKTPOMArHuT, JJIEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OneKTpoMarHuTHbIE BOJHBI. 11Ikana 35eKTpOMarHuTHBIX BOJIH
3.20 JIyueBas monens cBera. IIpsmonnHeiHOe pacipOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [nockoe 3epkano
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus cera
-~ JIunza. Xoxa nydeit B nmunH3e. POKYCHOE paccTOSTHUE JUH3BI. OnTUYeckas cuia
. auH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuuecKue npruOopsl
IIpakmuueckue pabomoi
W3mepenne onTHYecKol cuibl cobuparomeil JUH3bL, (HOKYCHOTO PacCTOSHHUS
cobuparonieid JMH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoB IpeaMeTa U
U300pakeHHsI, KOT/la MpeIMeT PAcIlojOkKeH B JIBOWHOM (OKyce), MmokazaTems
3.26 MPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBoiicTBa M300paskeHMs, MOTYYSHHOTO ¢ TOMOILBIO COOMparoIIen
JWH3bl; H3MEHEHHs (OKYCHOIO pacCTOSHMSI JABYX CIIOKE€HHBIX JIMH3;
3aBUCHMOCTH YIJIa IIPEJIOMJIEHUS] CBETOBOTO JIyda OT yIJja NaJeHHsl Ha TPaHULE
«BO3M1yX — CTEKJIO»
327 Qusuueckue senenus 6 npupode. 3atMeHus ConHua u JlyHbl, IBeTa Tel,
' ONITHYECKHE SBJIECHUS B atmMoc(epe (1BeT HeOa, pedpakuus, pagyra, MHPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOI, (poToammapar, ONTHYECKHUE
' CBETOBOIBI
4 KBAHTOBGIE ABJIEHMA
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PamnoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiuu anbpa-u Oera-

4.1
pacnaza

4.2 OmnsiThl Pesepdopaa no paccesnuto anbpa-uactuil. [lnanerapaas moaens atoma

4.3 CocraB atroMHoOro sipa. M3oromnsl

4.4 [Iepuon nonypacnaza aTOMHBIX SIAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MacCOBOT0O YHUCET
Qusuueckue a61eHUs 6 nNpupode. E€CTECTBEHHBIH paJUOAaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE W3JIyY€HUE NPHUPOJHBIX MHUHEPAJIOB,
JieficTBUE paJiMOaKTUBHbBIX U3IyYEHUN Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHIYaJIbHBINA J03UMETpP, Kamepa

BunbscoHa, snepHas 3HEpreTuka
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI151 YYEHUKA

1) ®wusumka: 7-ii kmacc: 0a30BBI ypOBEHb: YUEOHWK;, 3-€ W3JaHHE,
nepepadotanHoe / [eperimkun .M., UBanos A.U. — M.: IIpocBemenue, 2024;

2) @wuzuka: 8-if kmacc: 0a30BBIM  ypOBEHb: Y4Ye€OHUK; 3-€ W3JaHue,
nepepaboranHoe / [lepoimikun .M., UBanoB A.U. — M.: [Ipocsenienue, 2024;

3) ®usuka: 9-i1 knacc: 0a30BbIM ypOBEHb: YUYEOHUK; 3-€ H3JaHue,
nepepaboranHoe / Ileppimkun .M., I'ythuk E.M., VBanos A.U. u ap. — M.:
[Ipocsemenue, 2024.

METOJIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1) I'pomueBa O.M. KoHTposbHbIE U CAMOCTOATENbHBIE pa0OTHI MO (U3UKE. 7
kinacc: k yueOHuky A.B. Ilepeimkuna «®usmka. 7 kmace». ®I'OC (k HOBOMY
yueOHuKy). — M.: M3narenscTBo «OK3ameny, 2020. — 112 c.;

2) I'pomiuieBa O.1. KoHTpoOIbHBIE M CAMOCTOSITEIbHBIE PAaOOTHI TIO (HU3HUKE. 8
kimacc: k yueOHuky A.B. Ilepeimkuna «®usuka. 8 xmaccy. ®I'OC (k HOBOMY
yueOHUKY). — M.: U3natenbctBo «OK3amen», 2020. — 128 c.;

3) I'pomuieBa O.M. KoHTposbHBIE U CaMOCTOSTEIbHBIE padOTHI TI0 (pu3mke. 9
kiacc: K yueonuky A.B. Ilepeimkuna, E.M. I'ytauk «®uznka. 9 knace». ®I'OC (k
HOBOMY y4eOHHUKY). — M.: M3aaTenscTBO «OK3ameny, 2020. — 159 c.;

4)I'pomueBa O.M. ®dusuka. 7 kinacc. Merogudyeckoe mocodbue K y4eOHUKY
A.B. Ileppbiikuna. ®I'OC. — U3narenscTBO: «IK3ameny, 2022. — 192 c.;

5) I'yrauk E.M., YepauxoBa O.A. ®uszuka. 9 knacc. Metoanueckoe nocooue
K yueOHuky A.B. [leppimkuna. ®I'OC. — M.: «/Ipodar, 2020. — 224 c.;

6) Kupux JI.A. KauyectBeHnnsie 3amaunm no Qusuke mis 7-9 xmaccoB. — M.:
Hnexca, 2020. — 240 c.;

7)Mapon A.E., E.A. Mapon ®usuka: 7 xiacc: 0a30BbIii YpPOBEHb:
TUIAKTHYeCKUe MaTepuaibl: yueOHoe nmocooue / A.E. Mapon, E.A. MapoH, k yue0-
Huky .M. Ilepoimikuna «®usuka. 7 knace». — M.: [Ipocsemenue, 2023. — 126 c.;

8)Mapon A.E., Mapon E.A. ®wusuka: 8§ kmacc: 0a30BbIi YypPOBEHb:
TUAaKTHYECKUe MaTepuaisl: yueoHoe nocooue / A.E. Mapon, E.A. Mapos, k y4e0-
Huky .M. Ilepbimiknna «®Puzuka. 8 kimace». — M.: IIpocsewenne, 2023. — 128 c.;

9)Mapon A.E. Coopuuk BompocoB u 3amad. dusumka: 7 kimacc: 0a30BbIA
ypoBeHb: yueOHoe mocooue / A.E. Mapon, E.A. Mapon, C.B. Ilo3olickuii. — M.:
ITpocemienne, 2023. — 109 c.;
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10) Mapon A.E. CoopHuk BompocoB W 3amad. dusmka: 9 kmacc: 0a30BbIi
ypoBeHb: yueOHoe nocooue / A.E. Mapon, E.A. Mapon, C.B. Ilo3olickuii. — M.:
Hpoda, 2021. — 143 ¢.;

11) MunbkoBa P.J[. Terpamu nns maGopartopHsix padbotr mo Qusuke. 7-9
kjaccel: K yueOHuky A.B. [leppimkuna «®@usnkay. — M.: Dx3ameH, 2020;

12) Ilypsimesa H.C. ®uszuka. 8 xiacc. 10 BapuaHTOB UTOTOBBIX pabOT ISt
noAroToBKM K Bceepoccuiickoil mnpoBepouHoit pabore: [yueOHoe mocodue] /
H.C. Ilypeimera, E.D. Parouns. — M.: U3natensctBo «MHTEmnekT-1lentp», 2020. —
56 c.;

13) ®usuka: 7-11 xmaccel. IIKoABHBIA KypCc B HarJgHBIX Tabnuuax /
C.B. Baxuuna, K.I'. Uepenosa. — M.: OKCMO, 2023. -224 c.;

14) YepuukoBa O.A. ®usmka: 7 kjgacc: 0a30BbI YpOBEHB: METOAMYECKOE
nmocooue k yueOHuky W.M. Ilepeimkuaa, A.M. MBanoma. / O.A. UepHukosa,
C.H. I'manenkosa, B.B. Kyapssues. — M.: [Ipocsemenue, 2023. — 94 c.;

15) YeprukoBa O.A. dusmka: 8 kiacc: 0a30BbIM YPOBEHb: METOAMYECKOE
nocobue k yueOHuky W.M. Ilepwimkuna, A.M. NBanosa. / O.A. YepHukosa,
C.H. I'nanenkoBa, B.B. KyapsiBues. — M.: [IpocBemenue, 2023. - 92 c.;

16) [llaxmaToBa B.B. IloarotoBka Kk BCEpOCCUNUCKUM MPOBEPOUYHBIM padbOTaM:
8 kmacc: yueOHo-meroanueckoe mocodue. / B.B. IllaxmaTtoBa, O.B. Iledep. — M.:
Hpoda, 2021. — 55 [9] c.: um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1.  DOnextpoHHble  OOpa3oBaTeNbHBIE  PECYpChl,  JOMYIIEHHbIE K
MCIIOJIb30BAaHUIO TPH pealu3aliil HMMEIOIIUX TOCYJAapPCTBEHHYIO aKKPEIUTALIHIO
o0pa3oBaTeNbHBIX MPOTPAMM HA4YaJIbHOTO OOIIETO, OCHOBHOTO OOIIETO, CPEIHETO
ob1iero oOpazoBanus nprukazoM Munnpocgerienus Poccuu ot 23.07.2025 No 551:

- ®usuka. 7 (8,9) kinacc. — ®I'AOY BO «l'ocynapcTBeHHBIN YHUBEPCUTET
IPOCBEILICHUSD;

- ®uzuka 7 (8,9). — OO0 «CBEPOBPA30OBAHUEY;

- ®usuka, 7 - 9 knaccel. — 'TAOY BO MI'TLY;

- DneKTpoHHbIN oOpa3oBarenbHbId pecypc. Pusuka 7 (8,9) kmacc. — OO0
«OK3AMEH-M]JINA;

- AfanTuBHBIH KoMIIIeKe 1o pusuke 7 (8,9) knacca. — 000 «AU-CMAPT.
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2. OTKpBITHIE 00IIEAOCTYTHBIE 00pa30BaTeIbHbIC MAaTEPUabl, pa3MEIICHHBIC
Ha MHPOPMAITMOHHO-00pa30BaTENbHBIX MTOPTAIaX:

- https://m.edsoo.ru/ — bubmmorexkn mudppoBoro 06pa3oBaTEIHLHOTO KOHTCHTA
(bubmuoteka 11OK);

- http://school-collection.edu.ru/catalog/ — Enunas komnexius mudpoBBIX
00pa30BaTeNLHBIX PECYPCOB;

- https://resh.edu.ru/subject/28/ — Poccuiickas anekTpoHHas mkoja. Ou3uka;
- https://education.yandex.ru/main — Snpexc ydeObHuk. CoBpemMeHHOE
oOpa3oBaHKe Ha OCHOBE TeXHOJIOTUN SIHIeK a;

- https://nsportal.ru/shkola/fizika/library — OOpa3oBarenbHasi coluagbHas
ceTb. DusnkKa;

- https://testedu.ru/test/fizika/ - O6pa3oBaTenbHBIC TECTHI. TECTHI MO (HUUKE;
https://go.rosuchebnik.ru/search?query — Poccuiickmii yueOHuk. Dusuka

(Metoauueckast momoiib. Bebunapel. Kypcewl. KaTtasor);
https://uchitel.pro/ - VYuurensllpo. Koncmektst mo mnpemmery «Dusukay.

N3yuenne @usnky mar 3a maroM. OHIaitH-yu4eOHUK U COOPHUK 3a/1a4.



