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MNOACHUTEJIbHAS 3AIIUCKA
[Iporpamma mo ydeOHOMy mpenmery «@Du3uka» Ha ypOBHE OCHOBHOTO O00IIero o0pazoBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH U TpeOOBAaHUM K pe3yJibTaTaM OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbI
c yderoM (enepanbHOW paboyeil mporpammbl BocnuTaHuss M KoHienuuu mnpenopaBaHus y4deOHOTO
npenMera «Pu3nka», a TaKxKe:

- @enepanbHOro 3akoHa OT 29 nekabpst 2012 r. Ne 273-®@3 «O6 obpazoBanmu B Poccuiickoii
Oenepanum» (C UI3MEHEHUSMHU U AOTIOJIHEHUSIMU );

- (eneparabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOIO CTAHJapTa OCHOBHOTO 00I11er0 00pa30BaHus,
YTBEP)KIAEHHOrO IpukazoM MunnpocBemenuss Poccun ot 31 mas 2021 r. Ne 287 (B pen. mpukasos
Munnpocsemienuss Poccun ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot
22.01.2024 Ne 31);

- (denepanpHOI 00pa30BATEIHLHOM MPOTPAMMBI OCHOBHOTO OOIIETO OOpa3oBaHUs, yTBEP)KICHHOU
npuka3zoM MunHnpocBemenus Poccun ot 18 mas 2023 1. Ne 370 (B pen. npuka3zoB MUHIPOCBEIICHUS
Poccum ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, o1 09.10.2024 Ne 704);

- mpukaza Munnpocemenus Poccuu ot 5 Hos106pst 2024 1. Ne 769 «O06 yTBepxkacHNH deaepaTbHOTO
nepeyHs y4yeOHMKOB, JOMYIICHHBIX K MCIOJb30BaHMIO MPU PEANH3ALUU HMEIOIIMX TOCyNapCTBEHHYIO
aKKpeIUTaIHnI0 00pa30BaTeIbHBIX MPOTrPaMM HA4aJIbHOTO OOIIEr0, OCHOBHOT'O OOIIET0, CpeIHero o0mero
o0Opa3oBaHMsI OpraHU3aLUsIMHU, OCYLIECTBIISIOIIMMU OOPa30BATEIbHYIO JESATEIbHOCTb, U YCTaHOBIECHUU
MPe/IeIbHOI0 CPOKA HCIOJIb30BAHUS MCKIIOUEHHBIX YYEOHHUKOB M Pa3paOOTaHHBIX B KOMIUIEKTE C HUMHU
y4eOHBIX TTOCOOUIT»;

- mpuka3za Munnpocsemienus Poccuu ot 18 uromnst 2024 1. Ne 499 «OG6 yTBepx)aeHnn QeneparibHOTo
MepeyHsl AIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, MOMYUIEHHBIX K HCIOJIb30BAHUIO MPHU peanu3aliu
UMEIOLINX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30oBaTENbHBIX MPOrpaMM HAdajJbHOTO OOIIEro,
OCHOBHOTO O0IIIET0, CPETHETO 00IIero 00pa3oBaHUsMY;

- mpukaza Munmnpocsemenus Poccun ot 7 oktsaops 2022 r. Ne 888 «O BHeceHWM M3MEHEHU B
[lopsimox  opraHum3zalid W OCYLIECTBJICHHMS  0Opa30oBaTEIbHOM  JIEATENBHOCTH 10  OCHOBHBIM
o011eo0pa3oBaTeabHBIM IpOrpaMMaM - 00pa30BaTENIbHBIM MPOrpaMMaM Ha4yaJlbHOTO OOIIETr0, OCHOBHOTO
o0miero u cpemHero oodmero oOpa3oBaHUs, YTBEPKACHHOTO MPHKAa30M MUHUCTEPCTBA IMPOCBEIICHUS
Poccuiickoit @enepanuu ot 22 mapra 2021 r. Ne 115»;

- VYcraBa 'BOY «CHI Ne 4 T.O. MAPUVYIIOJIb» (HoBast penakiusi), yTBEP>KICHHOIO MPHUKA30M
MununcrepcTBa oOpa3zoBanus U Hayku Jonerkoit Hapoanoit Pecniy6mmku ot 1 utomnst 2024 1. Ne 982;

- YueOHoro mmiaHa ocHOBHOTO o6miero obpazoBanus ['bOY «CHI Ne 4 IT.O. MAPUVYIIOJIb» Ha
2025-2026 yueOHbIii T/,

ConepxaHue TporpaMmbl MO (PU3MKE HAMpPaBICHO Ha (QOPMUPOBAHWE ECTECTBEHHOHAYYHOU



IPaMOTHOCTH O0YYAIONIMXCS M OpTraHU3aIUI0 U3yueHusl GU3MKH Ha JIeATEIbHOCTHON OcHOBE. B mporpamme
1o (pu3MKe y4UTBHIBAIOTCS BO3MOXKHOCTH ydueOHOro mpeamera B peanuzanuu tpedoanuit ®I'OC OO0 k
TUTAHUPYEMBIM JINTYHOCTHBIM U METAIPEIMETHBIM pe3yJIbTaTaM 00yYeHHUS, a TAKIKE MEKIIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX YUYCOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

[Tporpamma o (usmke ycTaHaBIMBAET paclpe/esieHne yaeOHOro MaTepuraa o rogam ooy4deHus (1o
KJ1accaM), peJyiaraeT MpUMEpPHYIO MOCIIeI0BaTeIbHOCTh N3YUYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSA
MPEIMETHOTO COJIEPYKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUJarOIIMXCsl.

[Iporpamma mo ¢wusuke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKON IMOMOIIM YYHUTETIO B
CO3/1aHUU paboueil MPOrpaMMBI IO Y4eOHOMY MTPEIMETY.

dwusuka SBISIETCS CUCTEMOOOPa3yIOIINM /ISl €CTECTBEHHOHAYYHBIX YIEOHBIX MTPEIMETOB, TOCKOIBKY
(u3UYeCKrMe 3aKOHBI JIEKAaT B OCHOBE TIPOILIECCOB U SIBJICHUM, M3yYaeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMued u (usmueckoit reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KAapTHHY MHUDA,
MPeIOCTaBIIsAeT Haubosee sSCHble 00pa3lbl MPUMEHEHHs HAyYHOTO METOZa MO3HaHUs, TO €CTh Crocoba
MOJTyYeHUsI JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa u3 rIaBHBIX 33134 (PU3NYECKOro 00pa3oBaHUsl B CTPYKType 0O0IIero oOpa3oBaHMs COCTOUT B
(hOpMUPOBAHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH U HHTEPECA K HAYKE Y 00YUarOIIIXCS.

Nzyyenne ¢pus3nku Ha 6a30BOM YpOBHE MPEATNONATAET OBJIaICHNE CIEAYIOIMMU KOMIIETEHTHOCTSMH,
XapaKTepU3yIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

*  HAYYHO OOBSCHSTH SBIICHHS,

*  OLIEHUBATh U NOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEIOBAHNUS;
*  UHTEpIPETUPOBATH IaHHBIEC U HCIIOJIH30BAaTh HAYYHbIE JOKA3aTEIbCTBA JIsl TIOJTYYEHHS BHIBOJIOB.
Lenu n3ydeHus ¢u3NKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneiacHsl B Konmenim
mpernojaBaHust  yuyeOHoro rmnpenmera «@Pusnka» B 00pa30BaTeNbHBIX OpraHuM3auusax Poccuiickoit
@denepanyy, peaau3yroNIMX OCHOBHBIE 00IIe00pa30BaTeIbHbIE POrPAaMMBbl, YTBEPKAEHHON pelleHneM
Komnernn MunncrepctBa npocsemenus Poccuiickoit @enepanuu (mporokos ot 3 gekadps 2019 1. Ne
[1K4BH).
Henn n3yyenus GpU3HKHU:
* mpuoOpeTeHHe MHTepeca U CTPEeMJICHHs OOYyYaroIuXcs K HayYHOMY HM3YUYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
*  pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie MO3HAHUA U (POPMUPOBAHUE HCCIIEIOBATEILCKOTO
OTHOIICHHS K OKPY>KAIOLIIM SIBJICHUSM;
. (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4YeHHUS OCHOB CTPOEHUS
MaTepuH U pyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;
* (opMupoBaHME NPEACTABICHUN O PONU (PUBMKU A Pa3BUTUS JAPYTHMX €CTECTBEHHBIX HayK,
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TEXHHUKHU U TEXHOJIOTHIA;
*  pa3BHUTHE MPEJCTaBICHUI O BO3MOXHBIX cepax Oyayiiei mpodeccnoHanbHOM e TeNbHOCTH,
CBSI3aHHOU C (PM3UKOH, MOATOTOBKA K JajdbHEHIIEMy 00YYEHHUIO B 3TOM HAIPaBICHUH.

JloCTIKeHHe 3TUX LesIel MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O 00Iero odpa3zoBaHuUs
o0ecrnieunBaeTcs pelieHrueM CIIeIyIOInX 3a1aY:

* mpuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHMUYECKUX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

* MpUOOpEeTeHHE YMEHUN OINHUCHIBATh U OOBSICHATH (PU3UUECKHUE SBICHUS C HCIIOJIB30BAHUEM
MOJTyYEHHBIX 3HAHUI;

*  OCBOEHHME METOJIOB PEIICHUS MPOCTEHIINX PacUETHBIX 3a/1a4 C MCIOJIB30BAHUEM (DU3NICCKHX
MoJieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

* pa3BUTHE YMEHUN HAOMIOATh MPUPO/IHBIC SIBICHUS U BHITIOIHATH OMBITHL, TA00OpPaTOpHBIE paObOTHI
U DKCTIIEPUMEHTANbHbBIE UCCIEA0BAHNUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX PHOOPOB;

*  OocBOEHHE MPUEMOB pabOTHI ¢ HHPOpMAIUEl (U3NUECKOTO COAeP KaHU, BKIIOYasi UHGOPMAIUIO
0 COBPEMEHHBIX JOCTHKEHHIX (DU3HUKH, aHATN3 U KPUTUYECKOE OIICHUBaHUE HH(DOpMAIIHH;

*  3HAKOMCTBO CO cdepamMu TPOPECCHOHATHHOU JEATEeIBbHOCTH, CBSI3aHHBIMU C (DHU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU Ha JJOCTIKEHUSIX (PU3NICCKOIN HAYKH.

Ha m3ydenue ¢usuku (6a30BbIM YpOBEHB) Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHHS OTBOJIUTCS
238 yvacoB: B 7 kiacce - 68 yacoB (2 4aca B HeZIelNto0), B 8 kiacce - 68 yacoB (2 yaca B Hezleno), B 9 kacce
- 102 gaca (3 gaca B Hezeno).

[Ipemiaraemerii B mporpamMMe 1o (U3MKE IEepeyeHb Ja0OpaTOPHBIX pPabdOT U OIMBITOB HOCHT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTEIb JIeNaeT BBIOOP MPOBEICHHS JaOOpaTOPHBIX PabOT W OIBITOB C
y4€TOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OO0y4yarouuxcs, CIHUCKA OJKCHEPUMEHTANbHBIX 3aJaHHA,
IpeJUlaraeéMblX B paMKax OCHOBHOT'O T'OCYAapCTBEHHOT'O SK3aMeHa 1o (pu3mke.

COAEPXAHUE OBYUYEHUA 7 KJIACC

Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®dwusuka - Hayka o npupoae. SBneHus: npupoasl. OU3NUECKUe SBICHUS: MEXaHUYECKUE, TETIJIOBbIE,
AIIEKTPUUYECKUE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BeanYnHbL. M3mepenue ¢puznueckux BenuuuH. Ouznueckrue npuOopsl.

[TorpemHocTs u3mMepeHuil. MexxayHapogHas cucTeMa eIMHHII.

Kak ¢usuka m apyrue ecTecTBEHHBbIE HAyKH HM3Y4aroT NpUpoay. EcTecTBeHHOHAayYHBIH METO.
MO3HAHUS: HAONIO/IEHHE, TOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBMKCHHWE THUIOTE3, SKCIEPUMEHT IO
MIPOBEpKE TUIOTE3, 00bsICHEHHE HalmoaaeMoro sapieHus. Onucanue GU3NYECKUX SBJICHUM C MOMOIIbIO

MOJEIIEN.



JdemoHcTpaumu.

l.
2.

MeXaHI/I‘{eCKI/Ie, TCIJIOBBIC, SJICKTPUICCKUEC, MATHUTHBIC, CBETOBBIC ABJICHUA.

duznyeckue NpruOOPs! ¥ MPOLeaypa NPSIMbIX U3MEPEHHUI aHAIOTOBBIM U IIU(GPOBBIM TPUOOPOM.

JlabopaTopHbie padoThI M ONBITHI.

3.

4
5
6.
7
8

Omnpenenenue MEeHbI IEICHUS IIKATbl K3MEPUTEIHLHOTO IPUOOpa.

N3mepenue pacCTOSHUN.

N3mepenune 00bE€Ma )KUIKOCTH U TBEPAOTO Tea.

OrnpeneneHne pa3MepoB MaJIbIX TEN.

N3Mepenne TemmnepaTypsl Py MOMOIIY KUJKOCTHOTO TEPMOMETPA U JAaTUYMKA TEMIIEPATYPHI.
[IpoBenenue uccienoBaHus N0 NPOBEPKE TMIOTE3BL: NAIBHOCTH MOJETA MIAPUKA, ITYLIEHHOTO

TOpU30HTAJIBHO, TEM 6OJIBHIG, geM OOJIBIIIE BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeIeHUSI 0 CTPOEHMH BelleCcTBA.

CrpoeHue BelIecTBa: aTOMbl W MOJIEKYJIbl, UX pa3Mepbl. ONbITHI, J0Ka3bIBAIOLIME TUCKPETHOE

CTPOCHHUC BCIICCTBA.

JIBrxenue yactull BemecTBa. CBs3b CKOPOCTU ABMKEHUSI YACTUIl C TeMmIeparypoid. bpoyHoBckoe

JABUIKCHUC, I[I/I(I)(i)y:’)l/lﬂ. BSaHMOHeﬁCTBI/Ie YaCTHIL BCIICCTBA: IPUTSXKCHNUEC U OTTAJIKUBAHUC.

ArperaTHbIE COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U TBEPIABIX (KPUCTAITMIECKUX ) TEIT.

Bzanmocss3p MCKOY CBOMCTBaMHM BEIICCTB B Pa3HbIX arp€raTHbIX COCTOAHUAX U UX aTOMHOMOJICKYJIIPHBIM

CTPOCHUCM. Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJBI.

JdemoncTpauuu.

1. HaOxronenue 6pOyHOBCKOIO IBHKEHHUS.

2. Ha6mopenue nuddyszuu.

3. HabGmronenue siBeHUN, OOBICHIIOMIMXCS MPUTSKEHUEM HITH OTTAIKUBAHUEM YaCTHI] BEIIECTBA.

JlabopaTopHbie padoThI M ONBITHI.

1. Ouenka quaMerpa aToMa METOJIOM PSIOB (C HCTOb30BaHueM (hoTorpadmuii).

2. OnpIThl IO HAOMIOJEHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO ACHUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSHKCHUS.

Paznen 3. /IBukeHune u B3auMoAeHCTBHE Tel.

Mexanudeckoe nBUKEeHHE. PaBHOMepHOe U HepaBHOMepHOe JABMkeHue. CKOpOCTb.
CpenHsist CKOPOCTh PU HEPABHOMEPHOM JIBHKEHUH. Pacy€T myTH U BpeMeH!U JABHKEHHUSL.

SIBrnenre wMHepuMHU. 3aKOH WHEpUUH. B3auMoJelcTBHME Tel KAk NMPUYMHA W3MEHEHHUS CKOPOCTH

JBIDKEHMS Tell. Macca Kak MEpa HHCPTHOCTH TEJIA. [InoTHOCTH BeliecTBa. CBSI3b INIOTHOCTH C KOJTUYECTBOM

MOJIEKYJ B €IUHHIIE 00bEMA BEIIECTBA.

Cuia kak xapakTepucTHKa B3auMoiercTBus Tes1. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue cuisi ¢
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IIOMOUIBIO TUHAMOMETpA. fIBJIeHNE TATOTEHUs U cuia TsbkecTu. Cuila TSKECTH Ha IpYrux IulaHeTtax. Bec
tena. HeBecomocts. CriokeHHME CHil, HAPaBIEHHBIX IO OAHOM IpsiMol. PaBHozelcTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHNS U TPEHUE MTOKos. TpeHne B IpUpOIe U TEXHUKE.

JdemoncTpanmu.

1. HaGmoneHne MEXaHUYECKOTo IBUKEHUS Tela.

N3mepenne cKOpoCTH NPAMOIUHENHOTO IBUKEHUS.
Habntonenue sBneHus MHEPLUU.
Habutoienne n3mMeHeHust CKOpOCTH MPH B3aUMOJICHCTBUU TEl.

CpaBHeHHEe Macc N0 B3aUMOACHCTBUIO TEN.

S

CrnoskeHue cui, HallpaBJIEHHBIX 0 OJTHOM MPSIMOM.

JlabopaTopHbie padoThI M ONBITHI.

1. Ompenenenue CKOPOCTH paBHOMEPHOTO JIBUXKEHUS (LIapUKa B )KUJIKOCTH, MOJIETU
JIEKTPUUECKOT0 aBTOMOOWIISI U TaK Jlajee).

2. OmnpeneneHue cpeHel CKOPOCTH CKOJIbKEHHUs OpyCKa MU [IapuKa 110 HAKJIOHHOW TJIOCKOCTH.

3. OmnpezeneHue MIOTHOCTH TBEPAOIO TENA.

4. OneITbl, JIEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTskKeHHs (JepopManuu) MpPYKUHBI OT
IIPUIIOKEHHOU CUJIBL.

5. OmnbITbl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT BEca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBjienne TBEPABIX TeJ, KUIAKOCTEH U ra30B.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEIUYEHUS AaBieHUs. JaBneHue rasza. 3aBUCUMOCTb JaBJIECHUS
raza or oobéma, Temrneparypsl. [lepenada naBieHuss TBEPABIMU TEJIaMHU, KUAKOCTSMM M Ta3aMu. 3aKOH
[Tackans. [IneBMaTHuecKre MalIMHbL. 3aBUCUMOCTD JaBJICHUS KUAKOCTH OT MIyOUHBI. [ uapocTatnyeckuit
napaaokc. CooOmiaromnuecs cocynbl. [ napaBimueckue MeXaHU3MBbI.

Atmocdepa 3emnu u artmocepHoe naBieHue. IIpuunHBl CylIeCTBOBaHUS BO3IYIIHOW 000JOYKU
3emin. OnbiT Toppuuernnu. M3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsI 11t m3mMepeHust aTMoc(hepHOTO TaBICHUSI.

JlelicTBUE KUJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX Telo. BrlTankuBaromas (apxume1oBa) cuia.
3akoH Apxumena. [InaBanue ten. BozgyxoruaBanue.

JdemoHcTpaumu.

1. 3aBHUCHMMOCTb JaBJIEHUS ra3a OT TEMIIEPATYPHI.
2. Ilepenaua naBineHUs )KUIKOCTBIO U Fa30M.
3. Coobmaroiuecs cocypl.

4. T'mapaBinudeckuil mpecc.



[IposiBneHue neicTBus aTMOC(PEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYXKEHHOW YACTH TeNa M IUIOTHOCTH
JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOINICH CUIIbI BECY BBITECHEHHOW KUJKOCTH.

VYciaoBue naaBaHus TEI: IJIaBaHUE WK TOTPYKEHHUE TEN B 3aBUCUMOCTH OT

COOTHOILICHUS INIOTHOCTEH Teaa U KHUAKOCTH.

JlabopaTopHbie padoThI M ONBITHI.

1.
2.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YaCTH TeEJIa.
Onpenenenre BRITAUIKMBAIONIEH CHIIbI, AEHCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE B )KUAKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI, ACHCTBYIOLIEH Ha TEJNO B >KUJKOCTHU, OT
MACCHI TelIa.

OMNBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHWBAIOIICH CHIIBI, JEHCTBYIONMIEH Ha TEJIO B
JKHUJKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH TeJIa M OT TJIOTHOCTH KUIAKOCTH.
KoHcTpyupoBanue apeomerpa WIM  KOHCTPYHPOBAaHHME JIOJKM M ONpeleleHue e

Ipy30H0bEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. DHEPIUs.

Mexanudeckas pabora. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBUIIO paBHOBECUS phIYara.

[Ipumenenue mpaBuiia paBHOBecUsl pblyara K OJIOKy. «3osoToe mpasmiio» Mexanuku. KIIJ[ mpocTeix

MEXaHU3MOB. HpOCTBIe MCXaHU3MBI B 6BITy 1 TEXHHUKE.

Mexann4deckas SHEPTH. Kunernueckas u MOTCHIMAJIbHAA SHCPIUs. HpeBpameHI/Ie OJHOI'o BHIa

MEXaHUYECKOHN HEPTUHU B APYroil. 3aKOH COXpaHEHUS JHEPTHH B MEXaHUKE.

JdemoncTpaumu.

1.

[TpumepbI MPOCTHIX MEXaHU3MOB.

JlaGopaTopHble padoThl U ONBITHI.

1. Omnpenenenue paboThI CHUJIBI TPEHUSIIIPY PABHOMEPHOM JBMKEHUHU TeEJIa 110
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycia0BUi paBHOBECHS pbluara.
3. Wsmepenune KIIJI HaKIOHHOM MJIOCKOCTH.
4. H3ydeHue 3aKkoHa COXpaHEHMSI MEXaHUUECKON SHEPTUM.
8 KJIACC

Pazgen 6. TerioBbie siBJIeHUS.

OCHOBHBIE IOJI0KECHUS MOJ'IGKy.]'IHpHO—KPIHCTH‘lCCKOﬁ TCOPHUU CTPOCHHUA BCIICCTBA. Maccau Pa3sMCpPhI

aTOMOB U MOJICKYIIL. OHLITBI, NOATBCPIKAAIOIMIUC OCHOBHBIC ITOJIOKCHUA MOJICKyJISIpHOKPIHGTPI‘-ICCKOfI



TEOPHH.

Mogenu TBEpIOTO, XKHUIKOT0 U ra3000pa3HOro cocTosiHUM BeuecTBa. Kpucrammdeckue u amopdHsie
tena. OOBsSCHEHME CBOMCTB Ta3oB, JKUAKOCTEH W TBEPABIX TEI HA OCHOBE IOJIOXKEHUH
MOJIEKYJISIPHOKHHETHYEeCKOH Teopuu. CMauMBaHHE U KaNWULSIPHbIE sIBIE€HUA. TemioBoe paciiupeHHe U
C)KaTHe.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHMKEHHUS YacTHULl. BHYyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUs1 BHYTPEHHEH JHEepruM: Terionepenaya M coBeplieHue padoTbl. Buisl
TEIUIONEPEIayn: TeIJIONPOBOJHOCT, KOHBEKLIUS, U3TyYCHHE.

KonnyecTBo TeruioTsl. Y aenbHas TEMI0EMKOCTh BellecTBa. Terioo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TtemnoBoro OamaHca. IlnaBneHne M OTBepleBaHHME KPUCTAITIMYECKMX BELIECTB. Y I€IbHAs
TeroTa TutaBieHus. IlapooOpasoBanume u koHaeHcamnus. Mcmapenue. Kunenuwe. YaenbHas Teriora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHHUS.

Bnaxnocts Bo3yxa.

OHeprus TOIIMBA. Y J€NIbHAS TEIUIOTA CTOPaHUsl.

[Mpuntuner pabdotsl TeroBbix asurareneil KIIJ termoBoro nsurartens. TemsoBble OBUTATENN U
3alIuTa OKPYKaroIIe Cpeibl.

3aKkoH COXPAaHCHUS U TPCBpALICHUS DHCPIUH B TCIJIOBBIX IIPOIIECCaX.

JdemoncTpaumu.
1. HaGmroneHue 6pOyHOBCKOTO JBHKCHHUS.
2. Habmopenue nuddyszum.
3. HaOnronenue sBJICHUN CMAauMBaHUS U KAIWUISIPHBIX SBJICHUI.
4. HaOGmroneHue TEIJIOBOTO PACITUPEHUS TETI.
5. W3meneHue naBieHus rasa npu M3MEHEHUU 00bEMA U HArpEBaHUM WJIH OXJIAKICHUU.
6. IlpaBuia u3mMepeHus TEMIIEPaTyphI.
7. Bupgel Teronepenayu.
8. OxJaxIeHue Mpu COBEPIICHUN PaOOTHI.
9. HarpeBanue npu coBepiieHUH pabOThI BHEITHUMH CUJIAMH.

.—
S

CpaBHEHHE TETIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.
11. HaGmroneHue KATICHUSI.
12. HabmroneHue MoCTOSIHCTBA TEMITEPATYPhl IPH TUIABIICHUU.
13. Mojenu TEIIOBLIX IBUTATEIIEH.

JlaGopaTopHbie padoThl U ONBITHI.

1. OnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUII MOJICKYJISIPHOTO MPUTSKEHHUS.
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2. OmnbIThl O BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM MJIU caxapa.



3. OmnbIThl O HAOTIOEHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEL.
4. Omnpenenenue naBpIeHUsS BO3AyXa B OAJUIOHE MITTPULIA.
5. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT ero o0b&Ma U HarpeBaHus Win
OXJIQXKICHUSI.

6. IlpoBepka rumnoressl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA KHUJKOCTHU B
TEPMOMETPHUYECKON TPyOKe OT TEeMITEpPaTypHI.

7. HaOnroneHue u3MeHEHMs] BHYTPEHHEH 3HEpruM Tejla B pe3ysbTare Tervionepenadu u padboTsl
BHEILIHUX CHUII.

8. HccnenoBaHue siBIEHUS TEIUIOOOMEHA MPU CMEIINBAHUY XOJIOAHOM U ropsiuei BOJIbI.

9. OmnpezneneHue KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOH MpH TEMI000MEHE C HarpeTbiM
METAJIINYECKUM LIUITUHIPOM.

10. Omnpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

11. HccnenoBaHue npouecca UCIapeHus.

12. Omnpenenenne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

13. Omnpenenenuie yAeIbHON TEIUIOTHI IJIABJICHUS Jb/A.

Paznen 7. JjekTpuyeckue U MATHUTHbBIE SIBJICHUSI.

Onektpusanus Ten. JBa poaa snekTpuueckux 3apsaoB. BzaumoaeicTBrue 3apspKEHHBIX TeEl. 3aKOH
Kynona (3aBHCHMOCTh CHIJIBI B3aUMOJEHCTBHS 3apsHKEHHBIX TET OT BEJIMUYMHBI 3apsSA0B U PACCTOSHHSA
MEX/1y TeJIaMu).

Onekrtpuyeckoe mnose. Hampsxk€HHOCTh 3nekTpuueckoro mnois. llpuHmun cyneprozunuu
AJIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApPHBIA 3JIeKTpUueckuil 3apsn. CTpoeHue aroma.
[TpoBOAHMKY U AMDIEKTPUKHU. 3aKOH COXPAHEHMSI IEKTPUUIECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBUSl CYLIECTBOBAHUS AIIEKTPUUECKOTO TOKA. VICTOUYHMKH MOCTOSIHHOTO
ToKa. JleMCTBUSL 3JEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUU TOK B
KHUJIKOCTSAX U ra3ax.

OnekTpuyeckas nenb. Cuna Toka. DJiekTpuueckoe HampsikeHue. CONpoTHUBICHUE MNPOBOJHHKA.
VY aenpbHOE conpoTUBIIEHHE BelllecTBa. 3akoH OMa Juid ydacTka nend. [locienoBarensHoe U napajiesbHOE
COEIMHEHHE NTPOBOJHHUKOB.

PabGota ¥ MOLIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyns-JleHma. DnekTpuyeckue Lenud u

MOTPEOUTENH IEKTPUUECKON 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

IlocTtossHaBIe MarauThl. B3amMojelicTBHE ITOCTOSHHBIX MarduToB. MaruuTHoe IoJjie. MarHuTHoe
roJie 3eMJIM 1 €T0 3HaYeHUE NI J)ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE 10JIE DJIEKTPHYECKOTO TOKA.
HpI/IMeHeHI/Ie BHGKTpOMaFHI/ITOB B TCXHHUKE. HeﬁCTBHe MArdmTHOIO I1I0JII Ha HpOBO,I[HI/IK C TOKOM.

DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKa. Vcrob30Banne 35IeKTpoIBUraTeNlel B TEXHUYECKUX YCTpOcTBax
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U Ha TPAHCIIOPTE.

Omnseitel @apanes. fBneHne snekTpomMarHuTHOM MHAykuuu. [IpaBuino Jlenma. OnexkrporeHeparop.
CriocoObl TOMYYEHHUsS! NEKTPUUECKOW SHEPruu. DIEKTPOCTAHLUUM Ha BO30OHOBISIEMBIX HMCTOYHHMKAX
SHEPIUU.

JdemoncTpanmu.

1. Dnexrpuszanus Ten.

JIBa poza 3/IeKTpUYEeCKHUX 3aps10B U B3aUMOAECHCTBUE 3apsKEHHBIX TeJl.
VY CeTpolCTBO U ACMCTBUE SJIEKTPOCKOIIA.
DneKTpocTaTHUeCKask HHIYKIIHS.

3akoH COXPAHCHUS DJICKTPUICCKUX 3apPAO0B.

2.
3
4
5
6. IIpOBOAHMKY U AUIIEKTPUKHU.
7. MopaenupoBaHHU€ CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJIA.
8. HcTOYHMKM IOCTOSIHHOTO TOKA.
9. JleicTBUS 3IEKTPUUECKOTO TOKA.
10. DnexkTpuueckuil TOK B )KUJIKOCTH.
11. T'a3oBbIi pa3psia.
12. W3mepeHue cuibl TOKa aMIIEpMETPOM.
13. M3MmepeHue 3IeKTpUIECKOro HalpsHKEHNS BOJIBTMETPOM.
14. Peocrtar u Mara3uH CONPOTUBIICHUH.
15. B3aumMonmelicTBHE NOCTOSIHHBIX MAarHUTOB.
16. MogenupoBaHue HEBO3MOKHOCTHU pa3/IeJICHHsI TOJI0OCOB MarHUTA.
17. MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OmbIT Dpcrena.
19. MarnuTtHOE noje Toka. JIEKTPOMarHur.
20. [e#icTBME MarHUTHOTO MOJII HA IPOBOJHUK C TOKOM.
21. DnaexTpoaBUrareib MOCTOSHHOTO TOKA.
22. HccnenoBaHue sIBIEHUS 3JEKTPOMAarHUTHOM HHAYKLIUY.
23. Omnsitel ®apages.
24. 3aBHCHMOCTb HaAIlPaBJIEHUS UHAYKIMOHHOTO TOKA OT YCJIOBUIN €r0 BOSHUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSHHOTO TOKA.
JlabopaTopHbie padoThI M ONBITHI.
1. OmnbIThl O HAOTIOACHUIO SJCKTPU3AINH TET UHAYKIMEH U MPU COMPUKOCHOBEHUH.
2. HWccnenoBanue NEeHCTBUS NIEKTPUIECKOTO TOJISl HA MPOBOJHUKHU M JUICKTPUKH.

3. CoOopka u mpoBepKa padOThI AJICKTPHUYECKOH [EMH TTOCTOSIHHOTO TOKA.
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10.
11.
12.
13.
14.
15.
16.

17

18.
19.
20.
21.

W3mepenue u perynTupoBaHue CUITbI TOKA.
H3mepenue u peryaupoBaHue HaMpsHKEHUsI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS
pE3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JIMHBI, TJIOMIAIU TOTIEPEYHOTO CEYSHHS U MaTepHalia.
HpOBepKa IMpaBHJia CIIOKCHUSA HaprDKeHI/Iﬁ IIpU IOCJICA0BATCIBHOM COCIMHCHHUH IBYX
PE3UCTOPOB.
[IpoBepka npaBuia 1151 CUIIBI TOKA MPU APAIIEILHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenue paboTHl IEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcTop.
Ornpezenenrie MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIEISIEMOI Ha PE3UCTOpE.
WccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMITOUKY, OT HANPSDKCHHS Ha HEH.
Onpenenenne KIIJ[ narpeBaTens.
HccnenoBanne MarHUTHOTO B3aUMOIEMCTBUS IOCTOSIHHBIX MarHUTOB.
I/I3yquHe MAarauTHOTI'O IMOJIA MOCTOSAHHBIX MAIrHUTOB IIPU UX 06'LCI[I/IHGHI/II/I " pa3acJICHUU.

I/ICCJ'IG,HOBaHI/Ie HeﬁCTBHH QJICKTPHUYCCKOI'O TOKAa HAa MAarHuTHYIO CTPCJIKY.

. OHBITBI, JACMOHCTPUPYIOIMIUEC 3aBUCUMOCTDb CHUJIbI BSaHMOHCﬁCTBHH KaTyHlIKH ¢ TOKOM U MarHuura

OT CHWJIbI TOKA M HAPABJICHHS TOKA B KaTYyIIIKE.
N3yueHnue neicTBUS MarHUTHOTO TOJIL HA TIPOBOTHUK C TOKOM.
KoncTtpyupoBanue 1 uzydeHnue padoThl 31eKTPOIBUTATES.
N3mepenne KII1/] anexkTpoaBurarebHOM yCTaHOBKH.

OIBITHI IO UCCIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON UHAYKIIMH: UCCIIEIOBAHNE U3MEHEHUM

SHAYCHHA U HAITPABJICHHUA MHAYKIIHUOHHOT'O TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUS.

Mexannueckoe JABMKeHHe. MarepuanbHas Touka. Cuctema orcy€éra. OTHOCUTENBHOCTD

MEXaHUYECKOr0 JABMKEHHS. PaBHOMEpHOE MPSAMOJMHEIHOE ABMKEeHHE. HepaBHOMEpHOE MPSMOIMHEWHOE

JABUIKCHUC. CpeI[HHH W MIHOBCHHAs CKOPOCTb TECJia ITPH HCPABHOMCPHOM ABHUIKCHUMU.

Yckopenue. PaBHOyckopeHHOE IpsIMOJIHHEHHOE BrKeHre. CBoOoqHOE nageHue. OnbIThl [anumes.

PaBHOMepHOE nBHKeHUE MO OKpyKHOCTH. Ilepuon m yacrora oOpaieHus. JIuneitHas u yriosas

CKOPOCTH.

LleHTpOCTpEeMHUTENEHOE YCKOPEHHE.

[TepBoiii 3akoH Herotona. Bropoi 3akon Hperorona. Tperuii 3akon Herotona. Ilpuniun

CYNEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPeHUS CKOJIBKEHUs, CHUJIa TPEHUS TIOKOS, IPYTHE
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BHUAbI TPCHUA.

Cuita TSKeCTH U 3aKOH BCECMHUPHOT'O TATOTCHU. yCKOpeHI/Ie CBO6OI[HO]"O naacHus. I[BI/I)KCHI/IG IIJ1aHCT

Bokpyr Counnua. IlepBas kocMudeckasi ckopocTb. HeBecoMocTh U nieperpys3ku.

PaBHOBecue MarepuanbHOM TOUukH. AOCOMIOTHO TBEpPAOE Teio. PaBHOBecwe TBEPAOro Teina ¢

3aKperIEHHON Ochio BpamieHus. MomeHT cuibl. LleHTp TskecTu.

Nmnynbc Tena. 3Menenue ummynbca. MMnynbe cuiibl. 3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE OBUKEHHUE.

Mexannueckasi pabota U MOIIHOCTh. PaboTa cuil TspKecTH, ynpyroctH, TpeHus. CBsi3b SHEPruu u

pa6OTBI. HOTGHHI/IaJ'IBHaH QHCPIuA TCJa, MOAHATOrO Ha/l IMOBCPXHOCTHIO 3CMIIN. HOTeHHI/IaJ'ILHaH OHCPIrusia

CXKaToMH MPY>XUHBI. Kunernueckas OHEpPTIUs. TeopeMa 0 KHHETHUYECKOH SHECPIHUHU. 3akoH COXPAaHCHUA

MEXaHUYECKON IHEPTUU.

JdemoncTpaumu.

1.
2.

A

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

HaGmronenne MexaHnuecKoro JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHMe IMyTel U TPACKTOPUNA JTBUKEHUS OJHOTO M TOTO YK€ TeJla OTHOCUTENIBHO Pa3HbIX Tel
OTCuéTa.
N3MepeHne CKOpoCTH M YCKOPEHUS TTPSAMOJIMHEHHOTO JBUKEHUS.
UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO IBUKCHUSI.
HaGmoienue MBIKEHUS TeJa M0 OKPYKHOCTH.
HaGmoienne MexaHW4eCKUX sSIBJIICHUH, MPOUCXOISAIINX B CUCTeMe 0Tcuéra « Tenexka» npu e
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUN OTHOCHUTEILHO KaOnHeTa (PU3UKH.
3aBHCUMOCTb YCKOPEHHMS T€JIa OT MAacChl TeJIa U ICUCTBYIOIIECH Ha HETO CUJIBI.
HaGmtoienue paBeHCTBA CHIT IPU B3aUMO/ICHCTBUU TETl.
N3menenue Beca Teia npu yCKOPEHHOM JIBUXKCHUH.
[lepenaua ummysnabsca npyu B3auMOACHCTBUN Tell.
[IpeoGpazoBanust SHEPTUH MIPU B3AaUMOJICHCTBUU TEIL.
CoxpaHeHne UMITYJIbCa TIPU HEYITPYTOM B3aUMOICHCTBHUU.
CoxpaHeHre UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOICHCTBHUH.
Habmronenre peak THBHOTO JBMYKCHHS.
CoxpaHeHne MEXaHMYECKOM SHEPTUH MPU CBOOOTHOM MAJCHUU.

CoxpaHeHre MEXaHUUYECKOM SHEPruu NPy JABHKEHUU TeJla M0 JEHCTBUEM MIPYKUHBI.

JlabopaTopHbie padoThI M ONBITHI.

1.

2.

KOHCprHpOBaHI/IC TpaKTa AJId pa3roHa u JajabHEHUIIero PaBHOMCPHOI'O ABUKCHUA IaPpUKaA UIIU
TCIICKKHU.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUSI LIapUKa 10 HAKJIOHHOU
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11.

TUIOCKOCTH.
Omnpenenenne yCKOpeHUs Tema Py PaBHOYCKOPEHHOM JIBHXKEHUU 110 HAKJIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BpEMEHU NPU PaBHOYCKOPEHHOM JIBH>KEHUU 0€3
HAyYaIbHON CKOPOCTH.

[TpoBepka THIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHHUH 0€3 HAaYallbHOW CKOPOCTH MYTH
OTHOCATCA KaK psjg HEYETHBIX YUCCil, TO COOTBETCTBYIOIIUEC ITPOMEKYTKH BPEMCHU OJJUHAKOBEI.
I/ICCHGILOBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPCHUSA CKOJIBXKCHUA OT CUJIBI HOPMAJIBHOT'O JaBJICHUA.
Onpenenenne kKodhPuImeHTa TpeHNUs CKOJIBKCHUS.

OnpeneneHne )KECTKOCTH MPYKHUHBL

Onpenenenne padOTHI CHJIBI TPEHUAIIPA PABHOMEPHOM ABIDKEHHUU TeEJIA 110

TOPU30HTAIILHON TOBEPXHOCTH.

. Onpez[eneHI/Ie pa6OTBI CWJIbI YIIPYT'OCTH IIpU noabEMe Irpysa ¢ UCII0JIb30BAHUEM HCIIOJABUIKHOI'O

U ITOIBUXHOI'O OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs PHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.

KonebarensHoe JBHXXCHUC. OCHOBHBIE XApPaKTCPUCTHKHU KOJIEOAHHIA: nepuon, 4aCtora, aMIuiuTyaa.

MarteMaTHUeCKUH 1 HPY)KI/IHHBII‘;I MasTHHKH. HpeBpameHI/Ie OQHCPI'UH IIpU K0JIeOaTEIbHOM JABUKCHHUH.

3aryxaromue kKoneOanusi. BeiHyxeHHbsie konebanus. Pezonanc. Mexanndeckue BoiHbL. CBOHCTBA

MEXaHUYECKHX BOJIH. [Ipo0IbHBIE U MTONIEPEYHBIE BOIHBI. [[JIMHA BOJIHBI U CKOPOCTh €€ paCIIPOCTPAHEHUS.

Mexanndeckre BOJIHEI B TBépI[OM TCIE, celicMHUYeCKHEe BOJIHEI.

3Byk. ['pomMKkocTh 3ByKka u BbicoTa ToHA. OTpakeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

JdemoncTpanmu.

1.

A i

Habnronenue kone6anuii T 1o AeHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPYXKHUHE.

HaOnroneHue BEIHYX/IEHHBIX KOJIEOAHUH U pe30HAHCA.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIN).
Habumroienne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTUYECKHI pe30HaHC.

JlabopaTopHbie padoThI M ONBITHI.

1.
2.

Omnpenenenne 4aCTOTHI M IEPHO/Ia KOJIeOaHH MATEMAaTHUECKOTO MasiTHUKA.
Omnpenenenne 4aCTOTHI M NIEpU0/Ia KoJeOaHHi PY>KHHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NEpr0/1a KojeOaHHii OBEIIEHHOTO K HUTH I'py3a OT JJIHHbI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a KOJICOAHHH MPYKMHHOTO MAasITHUKA OT MacChI Tpy3a.
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5. TIpoBepka HE3aBUCHMOCTH MepHoa KojaebaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
6. OIBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb MepHo/ia KojaeOaHni MpyKUHHOTO MasgTHUKA OT
MAacchl I'py3a 1 )KECTKOCTH MPYKUHBI.
7. WVI3MepeHue yCKOpeHHsi CBOOOIHOTO TaJACHHUS.
Pasnea 10. DiieKTpoMarHuTHOE Mo0JIe M 3JIEKTPOMarHUTHbIE BOJIHBI.
DNIEeKTPOMArHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. [1Ikana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHUE 371€KTPOMAarHUTHBIX BOJIH U1l COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupopa cera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JdemoncTpanmu.
1. CsoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.
2. BoaHoBbI€ CBOMCTBaA CBETA.
JlaGopaTopHbie padoThl U ONBITHI.
1. H3ydeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBLI€ SIBJICHMUS.
Jlyuesast moneins cBera. ctounnku cBeta. [IpsMonuHeitHOe pacipOCTpaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaskenue cera. [lnockoe 3epkano. 3aKoH OTpakKeHUsI CBETA.
[Ipenomienne cBera. 3aKkOH npesioMiIeHUs cBeTa. [1oIHOe BHyTpeHHEE OTpaKEeHUE CBETA.
Hcnonp30BaHue MOTHOIO BHYTPEHHETO OTPAXKEHMSI B OITUYECKUX CBETOBOAX.
Jlunza. Xox myuedt B muH3e. Ontrueckas cuctema (oroarmapara, MUKPOCKOIIA U TEIeCKOTa.
I'na3 kak onTuueckas cuctema. bIn3opykocTs U JalbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HhtoToHA. C0%XKEHNE CTIEKTPAIbHBIX I[BETOB.
Hucnepcus cBeTa.
JdemoHcTpanmu.
1. TIpsmonuHeitHOE paclipoCTpaHEHHE CBETA.
Otpaxkenue cpera.
[TonmyuyeHnne u300pakeHUM B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomienue caera.

OnTUYecKHii CBETOBO/I.

2

3

4

5

6. Xon mydeil B cobuparoriei JuHsze.

7. Xon ny4el B pacceuBaroLIEH JIMH3E.

8. TlomyueHue n300pakeHUI ¢ TOMOIIBIO JIUH3.

9. Ilpunnun nerictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopgens riasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.
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12. HOHy‘ICHI/Ie Oeoro ceera IIpH CJIOKCHHUH CBCTA PA3HbIX LIBCTOB.

JlabopaTopHbie padoThI M ONBITHI.

1.
2.
3.

4
5.
6
7

HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKeHUs CBETOBOTO JIy4a OT yIJla MaJeHHsL.

N3ydeHue xapakTepUCTUK U300paKeHUs MPeMETa B INIOCKOM 3epKajle.

HccnenoBanue 3aBUCMMOCTH yTJila PEJIOMIIEHHUS] CBETOBOI'O JIyya OT yrIjia MajeHusl Ha TPaHuIe
«BO3IYX-CTEKIIO.

[Tonmyuyenne n300pakeHUH ¢ TOMOIIBIO COOUPAOIIEH JIMH3bI.

Omnpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKON CHIIbI COOMpArOIIe JTUH3bI.

OnbITHI 110 pa3I0KEHUIO OEJIOro CBETA B CHEKTP.

OmnbITHI 10 BOCHIPUSATHIO LIBETA MTPEIMETOB MPHU UX HAOIIOICHNUHN Yepe3 IBETOBbIE (PMIIBTPHI.

Pa3znea 12. KBanToBbIC IBJICHHUS.

OmnsiTel Pe3epdopaa u mitanerapHas Mozens atoMa. Mozens atoma bopa. Ucnyckanue u

rorJionieHre ceeta aromoM. KBauTel. JInHelgaTeie CIICKTPBHBI.

PagnoaktuBHOCTH. Anb(da, Oerta- 1 ramma-uzinydeHus. CTpoeHue aToMHoro siapa. HykinoxHas

MOJIeNb aTOMHOTO sifpa. M3oromnel. PagunoaktuBHble npeBpamienus. [lepron nomypacmnana aTOMHBIX SAED.

SnepHble peakuy. 3aKOHBI COXpAaHEHUS 3apsI0BOTO0 M MAaCCOBOTO YHCE. DHEPrus CBSI3U aTOMHBIX sJIEp.

CBs13b Macchl 1 3Hepruu. Peakiuu cuatesa u aenenus saep. Mcrounuku sneprun ConHia u 38E31. SnepHas

9HCPICTHUKA. HeﬁCTBHH paarOaKTUBHBIX H3Hy‘leHHI>i Ha )XUBBIC OPTraHU3MBI.

JemMoHcTpauuu.

CrieKTphl N3ITy4eHUs U MOTJIOUICHHUS.
CrHieKTphl pa3nuyYHbIX Ta30B.

CrnexTp Boiopoja.

Habmonenue TpexoB B kamepe Bunbcona.
PaGora cuéryrika HOHU3UPYIOIIUX U3TYyYSHHH.

Perucrpanus usiydeHus IpUpOIHBIX MUHEPAIOB U IPOIYKTOB.

JlabopaTopHbie padoThI M ONBITHI.

1.
2.

3.

HabmroneHne CIuTOIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHHS.
HccnenoBanue TpekoB: U3MEPEHNE SHEPTUH YaCTHIIBI 10 TOPMO3HOMY Iy TH (T10
doTorpadusam).

W3mepenune paanoakTuBHOTO (hOHa.

IToBTOpPUTENBLHO-000011IAI0IIIUIT MOYTb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAYNb TpeAHA3HAYEH [UIsi CHUCTEMaTH3aluud u  00001eHus

IPEMETHOTO CO/ICPKAHUS U OIBITA ACATEIbHOCTH, IPUOOPETEHHOTO MIPU U3YUYEHUH BCETO Kypca (PHU3HUKH,

a TaKkKe /s MOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY JK3aMeHY MO (pH3HMKe sl 00ydarommxcs,
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BbIOPABILIUX 3TOT y4EOHBIH peaMeT.

IIpyn u3yuyeHUM NAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUABI NEATEIbHOCTH, Ha
OCHOBE KOTOpPBIX 00ECHeunBaeTCs JOCTHKEHHE TMPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00ydeHHsI, (OPMHUPYETCS] €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOOB
UCCIIEZIOBaHMsl ABJICHUM MPUPOIBl U TEXHUKH, OBJIAJEHUE YMEHHUAMHU OOBSCHATh (U3NYECKUE SIBICHUS,
IIPUMEHSIS IOy YCHHbIE 3HAHUS, PEIIaTh 3a1a4K, B TOM YMCJIE KAUECTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIUIIAIBHO AEATENBHOCTHBIA XapakTep JaHHOIO pasferna pealn3yercs 3a CU€T TOro, 4To
00y4YaroImuecs BBITIOIHSIOT 3aJaHNs, B KOTOPBIX UM IIPEJJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAaHMHM pPAClO3HABATH M HAYYHO OOBACHATH (PU3UYECKHE SIBICHUS B
OKpY>Karolllel IPUPOJIE U TIOBCETHEBHON KU3HU;

UCIOJIb30BaTh HAYYHBIE METOABI HCCIEI0BAHUS (PU3NUECKUX SBICHHM, B TOM YHUCIIE JJIs1 IPOBEPKU
TUIOTE3 U TIOJYyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HanboJjIee BaXKHbIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOT UM, HaIIpUMep,
IIPAKTUYECKOIO HCIOJIb30BAaHUS PA3JIMYHBIX HMCTOYHUKOB DHEPIMHM Ha OCHOBE 3aKOHA IIPEBpALICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BU/IOB DHEPIHM.

IINTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA IIPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenune bu3uKH Ha ypOBHE OCHOBHOTO 00IIeT0 00pa30BaHMsI HAPABJICHO Ha
JOCTUKEHHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbTare n3ydenus UMKy Ha ypoBHE OCHOBHOI'O 00111er0 00pa3oBaHus y 00y4daromerocs OyayT
c(OPMHUPOBAHBI CIIEAYIONIUE TUUHOCTHBIC PE3YJIbTAThl B YACTH:

* 1) maTpuoTH4ecKOro BOCIIMTAHUS:

* - [IPOsIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUHCKOH (hpru3nueckoi
HayKH;

* - LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSM POCCUMCKHUX YUEHBIX-(HU3HUKOB;

*  2) rpaxJaaHCKOro v JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

* - TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYXJIEHHM OOIIECTBEHHO 3HAUMMBIX M ITHYECKUX
po6JieM, CBSA3aHHBIX C MPAaKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (PU3HKY;

* - OCO3HaHHUE BAJXHOCTH MOPAJIbHO-ITUUECKUX IPUHIUIIOB B ACSITEIBHOCTH YYEHOTO;

* 3)3cTeTH4eCKOro BOCIIMTAHNS:

* - BOCHPHUATHE ICTETUYECKUX KadecTB (PU3NYECKOH HayKu: €€ rapMOHHUYHOIO MOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

* 4) HeHHOCTH HAYYHOI'0 NIO3HAHMS:

* - OCO3HAHME IIEHHOCTHU (PU3MUECKON HAyKH KaK MOIITHOT'O MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
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Pa3BUTHS TEXHOJIOTHUM, BaXKHEUILIEH COCTABIISIOLIEH KYJIBTYPBI;

* - pa3BHUTHE HAYYHOU JTFOO03HATEIHLHOCTH, MHTEPECA K UCCIICIOBATEIHCKON AEITETLHOCTH;

* 5) popmupoBaHuA KYJbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0JIArONOJYYHsI:

* - OCO3HaHHE IIEHHOCTH 0€30MacHOro oOpasa XKM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTHU TPaBWJI OE30MACHOTO MOBEACHHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C JJICKTPUUECKUM H
TEIJIOBBIM 000OPY0BaHUEM B JOMAIIIHUX YCIOBUSX;

* - chopMHpPOBAaHHOCTh HABbIKA peQIICKCHH, MPU3HAHUE CBOETO MpaBa HA OMIMOKY U TAKOTO Ke
MpaBa y Ipyroro 4eioBeKa;

*  6)TPyI0BOro BOCIIMTAHUS:

* - aKTUBHOE YYacTHE€ B PCIICHUM MPAKTHUYECKHX 3a1ad (B paMKax CEMbH, 00pa30oBaTEIHHOM
OpTraHMU3aIliH, TOPOa, Kpast) TEXHOJOTHYECKON U COLMATbHON HAIIPaBICHHOCTH, TPEOYIOIUX B
TOM YHUCIIe U GU3NUYECKUX 3HAHMIA,

* - MHTEPEC K MPAKTUICCKOMY H3yUEHUIO IPOdeCcCuil, CBSI3aHHBIX ¢ (PU3UKOMH;

* 7) 3K0JIOrH4€CKOr0 BOCIIUTAHUS:

* - OpHUCHTAIMs HAa MPUMEHEHUE (PU3NUECKUX 3HAHUM JJIS PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAOIIICH
cpebl, IJIAaHUPOBAHUS MOCTYIKOB M OLIEHKU MX BO3MOXKHBIX MOCIEACTBUHN ISl OKpY>Karouei
Cpenibl;

* - OCO3HAHUE MI0OATBHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM U IMyTel UX pelIeHus;

* 8) aganTanum K U3MEHSIIOIMMCS YCJIOBUSAM COLMATBHOM M IPUPOIHOM Cpebl:

* - TOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BHIMIOTHEHUN UCCIIETOBAHUM U TPOEKTOB (PU3UUECKOM
HaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHUX;

* - [IOBBIIICHHE YPOBHS CBOCH KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO ACSITEILHOCTD;

. - MOTpeOHOCTh B (DOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM uucjie (GOPMYITUPOBATH HJICH,

MOHSATHS, TUTIOTE3bI O GU3HIECKUX OOBEKTAX U SIBJICHUSX;

* - 0co3HaHUE Ne(PUIUTOB COOCTBCHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIACTH (PU3UKH;

* - IUTAHUPOBAHHE CBOCTO PA3BUTHS B IPUOOPETCHUM HOBBIX (PU3NICCKUX 3HAHUM;

* - CTpEMJICHUE aHAITM3UPOBATh U BBISABJISATH B3aUMOCBSI3H IIPUPO/IBI, OOIIECTBA U YKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NUECKUX 3HAHUN;

* - OIIEHKAa CBOUX JICHCTBHI C YIETOM BIMSHUS HA OKPY KAFOIIIYIO CPEAY, BO3SMOMXHBIX TNI00ATEHBIX
MOCJICICTBHM.

METAIIPEJMETHBIE PE3YJIbTATBI
B pesynbpTare ocBoeHHs mporpaMMbl o (U3MKE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS Y
oOyuJatomerocsi 0yayT cOpMUPOBaHEI MeTanpeIMeTHbIE Pe3yJbTAThI, BKIIOYAIOIINE TO3HABATEIHHBIC

yYHUBEpCaJbHble Yy4eOHble JIeHCTBUS, KOMMYHUKATHBHbIE YyHHMBEpCaJbHbIE ydeOHBbIE JeicTBUS,
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PEryJIsITUBHBIC YHUBCPCAJIBHBIC y‘IC6HLIC JIeHUCTBHS.

ITo3naBaTenbHBIC YHUBEpPCAJIbHbIC yieOHbIe NelicTBUsA ba3oBblie Tornueckne neicTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SBJICHH);

YCTaHaBJIMBaTh CYIECTBEHHbIM NPU3HAK KIACCU(PUKALMKM, OCHOBAaHUA JUld OOOOIIEHUs Hu
CpaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHMsS B paccMaTpuBaeMbIX (akTax, JJaHHBIX U
HaOJII0IEHUSX, OTHOCAIIMXCS K (PU3MUECKUM SIBICHUSIM;

BBISIBIISATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MPH U3Y4YEHUHU (PU3MUECKUX SBJICHUN M MPOLECCOB,
JIENIaTh BBIBOJBI C UCIIOJIB30BAHUEM JCTyKTUBHBIX U HHIYKTHUBHBIX YMO3aKIOUEHHH, BBIIBUTaTh
THUITOTE3bI O B3AaUMOCBA3AX (1)I/ISI/III€CKI/IX BCJINYHH,

CaMOCTOSITENIbHO BbIOMpaTh crnoco0 perieHus ydyeOHOH ¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BAPHAHTOB pELICHUs, BBIOOp Hanbojiee MOAXOIAIIErO ¢ yUETOM CaMOCTOATENBHO

BBIACIICHHBIX KpI/ITepI/IeB).

Ba3oBbIe ucciaenoBaTeabLCKUE JeHCTBHS:

HCII0JIH30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
IPOBOAMTH 10 CAMOCTOSATEIBHO COCTaBJICHHOMY TJIaHY OIIBIT, HECIOKHBIN
bu3HYEeCKUi IKCIIEPUMEHT, HEOOJIBIIIOE HCClIeIOBaHNEe (DU3UIECKOTO SBJICHNUS,
OLICHMBaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpMAIUIO, TMOIYYEHHYI0 B XOJe
MCCJICIOBAHMS WJIM SKCTICPUMEHTA;
CaMOCTOSTENBHO (hOPMYITUPOBATH 00001IeHHS 1 BBIBOJIbI 1o

pe3ynbTaTaM NpoBeAEHHOTO HAOIIOICHHS, OIIBITA, HCCIEAOBAHNUS;

MIPOTHO3MPOBATh BO3MOXHOE JallbHEHIIEe pa3BUTHE (PU3UUIECKUX MPOIECCOB, a TAKKE

BbLJIBUT'aTh NPCAIIOJIOXKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pab6ora ¢ nndopmanmeii:

INPUMEHSATh Pa3IMYHble METO/bl, HUHCTPYMEHTHI U 3aIPOChl IPU MOKCKE U 0TOOpe MHPOpPMALUU
WIN IaHHBIX C YYETOM MPEATIOKEHHON yueOHoH pusnueckoii 3aauu;

aHAJM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITEJIBHO ~ BbIOMpAaTh  ONTUMalbHY!O (OpMy IpeiaCTaBieHHs HHPOpMALMU U
WIIIOCTPUPOBATh pellaeMble 33a/1a4ul HECIOKHBIMUA CXeMaMu, AMarpaMMaMu, WHOW rpadukoil u

UX KOMOMHAIIUAMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe AeiicCTBUA:

B XoJle 00CYXJeHHs ydyeOHOro maTepuana, pe3yibTaToB Ja0OpaTOPHBIX PabOT U MPOEKTOB

3a1aBaTb BOIIPOCHI IO CYLICCTBY 06cy>KJ:1aeM0171 TEMBI U BBICKA3bIBATh HACH, HALICJICHHBIC Ha
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pelleHure 3aa4u 1 Mojaepkanue 0JaroxenaTeIbHOCTH OOIICHNUS;

COTIOCTABJISITh CBOMU CYXKJACHHUS C CYXACHUSMHU JIPYTHMX YYaCTHUKOB JUanora, oOHapyXKUBaTh
pasnuydne U CXOACTBO TO3HIIHIA,

BBIP2)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJICTABIATh PE3YJIbTAThl BBIMOJTHCHHOTO (PU3NYCCKOTO OIbITa (IKCIECPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

NMOHMMATh W WCIONB30BaTh NPEUMYIIECTBA KOMAHIHOW ¥ WHAMBHIYyAJbHON pPaOOTHI MpH
pelIeHnH KOHKPETHON (PU3HUECKOM MpoOIeMBI;

NPUHUMATH LEIH COBMECTHOM NEATENbHOCTH, OPTaHU30BbIBATh JACUCTBUA MO €€ JTOCTHKEHUIO:
pacnpenensTb poiid, oOCYXIaTh MPOIECCHl U PE3YJbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIBbKUX JIFOACH;

BBITMOJIHATH CBOIO YacTh PaOOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HaIlPaBJICHUIO
¥ KOOPJMHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaga B OOMIMHA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO

c(hOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIE yUeOHbIE 1eHCTBUSA

Camoopranusanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CHUTYalUsAX, TPEOYIOMIMX JUIsl PELICHUS
bu3nUecKux 3HAHUH;

OpPUEHTUPOBATHCS B PA3NIMYHBIX MOJAXOAAX NPUHATHS pEIIeHUH (MHIMBUIYaJbHOE, IPUHATHE
pelIeHys B IpynIe, IPUHITHE PELLICHUI TPYIIOi);

CaMOCTOSITEJIBHO COCTABJISATh AITOPUTM pelieHHs (U3NUECKOH 3a1auM WK TJIaHa UCCIIEIOBAaHUS
C ydu€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeIaraéMble BapUaHThl PELICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIb, IMOLMOHAJbLHBIA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyallu U IIpeUIaraTh IJIaH €€ N3MEHEHMS,

OOBSICHATH NPUYMHBI TOCTHKEHUS (HETOCTH)KEHUS) pe3yJIbTaTOB AEATENbHOCTH, 1aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (HUIUUYECKOTO
WCCIICZIOBAaHUSI WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS CUTYAIH,
YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBHSIM;

CTaBHUTH ce0sl HA MECTO JPyroro 4ejioBeKa B XOJ€ CIOpa WIH JUCKYCCHH Ha HAaydHYIO TEMY,
INOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
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IIpHU3HABATb CcBOE IIpaBoO Ha OH_II/I6Ky IIpHu pCUICHUU (1)I/ISI/I‘ICCKI/IX 3ala4 WJIN B YTBCPKACHUAX HaA

Hay4HbIE€ TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy obyuenust B 7 kJjiacce mpeJIMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPakaTh

c(hOpMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUI:

UCTIONIb30BATh TMOHATHS: (DU3MUECKUEe U XUMHUYECKUE SIBICHHS, HAOIIOJCHHE, SKCICPUMEHT,
MOJIeJTh, THIIOTE3a, CIAUHUIBI (U3NYCCKUX BEIUYMH, aTOM, MOJICKYJa, arperaTHbIC COCTOSHUS
BemecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBIDKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAeKTOpHUsS, paBHOAEHMCTBYyIOIas cuia, aedopMarus
(ympyrasi, miuacTudeckasi), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznuuate siBrieHus (auddysws, TErIoBoe ABMKCHHE YAaCTHI[ BEMIECTBA, PaBHOMEPHOE
NBIDKEHUE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPIIHUS, B3aUMOCHCTBHE TEJl, pABHOBECHE TBEPIBIX
TN ¢ 3aKpeMIEHHON OChbIO BpAIllEHUS, Mepeaaya AaBleHusl TBEPIBIMU TeJIaMH, KUAKOCTAMU U
razamu, atMocepHOe HaBJICHUE, IJIaBaHUE TeN, MPEBpAIleHUs MEXaHWYECKOW DHEPrHH) IO
OMHMCAHUIO HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE
buznyecKoe SIBICHUE;

pacro3HaBaTh NPOSIBJICHUE H3yUEHHBIX (DU3HMUECKUX SBJICHUH B OKPY’KaIOIEM MUPE, B TOM YHCTIe
dusnyecKue SIBICHUS B IPUPOJIE: MPUMEPHI IBIKEHUS C Pa3IMUYHBIMH CKOPOCTSIMHU B JKUBOU U
HEXHBOU TMPHUPOJE, NEHCTBUE CHIIBI TPEHHUS B MPUPOJEC M TEXHUKE, BIUSHUE aTMOCc(epHOro
JABJICHUS HA )KUBOW OPraHU3M, TUIABaHUE PHIO, phIYaru B TEJI€ YEIOBEKa, IIPH 3TOM MEPEBOIUTH
MPAKTHUYECKYIO 33J1a4y B yUeOHYI0, BBLIEISATH CyIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUI;

OIHMCHIBAThH N3YYCHHBIE CBOMCTBA TN M (PU3MUECKUE SIBIICHUS, UCIIONIb3YSI PU3NICCKUE BETUIUHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IMyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIA
YIOPYTOCTH, CHJIA TSXKECTH, BEC TeJa, CUjla TPEeHUs, JaBjieHue (TBEPAOro Tema, )KUJIKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CHUJIAa, MeXaHW4Yeckas padoTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHIIBI,
KOX(PPUIIUEHT TOJIE3HOTO ACHCTBHS MEXaHH3MOB, KMHETUYECKAasi W MOTCHIIMATIbHAS dHEPTHUs),
IpPH OINWCAaHWUU TPABWIBHO TPAKTOBATh (M3MUYSCKUN CMBICI WCIOIB3yEMbIX BEIMYWH, WX
0003Ha4YeHHsI M €IUHULBI (U3NYECKUX BEIMYUH, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOIIME TaHHYIO
(bu3NYECKYyI0 BEIUYUHY C APYTUMU BEIUYUHAMH, CTPOUTH TpaduKy U3YUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEITNYHH;

XapaKTepU30BaTh CBOWCTBA Ted, (U3UYECKUE SBICHUS W TPOIECCHI, HCIONB3Yys TMpaBuUia
CJIOKeHUs cuil (BJI0JIb OJHOM MpsiMoii), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumena, mpaBuiIo

paBHOBecHs pbluara (6J10Ka), «30JI0TO€ IPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
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SHEPruu, NpHU OSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCHIBaTh €ro
MaTE€MaTU4YECKOEe BBIPAKCHHUE;

OOBSACHATh (PU3WYECKHUE SIBICHUS, MPOIECCHl M CBOICTBA Tel, B TOM YHCIE MU B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISABISATh NPUUUHHO-CIIEICTBEHHBIE CBSI3U,
CTpPOUTH OOBSACHEHHE M3 1-2 JOTrMYECKUX IIAaroB C OMNOpoil Ha 1-2 W3yYeHHBIX CBOWMCTBA
bu3nYECKUX SIBIICHUH, PU3NICCKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3a7auu B 1-2 NeicTBUS, HCNONb3Ysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢usnyeckne BeIMUYMHBI: HA OCHOBE aHallM3a YCJIOBHUS 3a/laddl 3alUChIBATh KPaTKOE YyCIOBHE,
HOJCTABIATH (PU3HUECKUE BETMUUHBI B (POPMYJIBI U IPOBOIUTH Pacu&Thl, HAXOAUTH CIIPAaBOYHbBIE
JaHHbIe, HEOOXOIMMBIC /IS peIIeHUs 3aJad, OICHHWBATh PEAIUCTHYHOCTh TOITYYEHHOU
(U3UYECKON BEITMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (U3NYECKUX METO/IOB, B
ONHMCAaHUM MCCIIEOBAHUS BBIIEIATH MPOBEPSIeMOE MPEANONoKEeHUe (TUIOTE3y), pa3indyarh U
MHTEPIPETHPOBATH MOJyUYECHHBIN Pe3yJIbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JEJIaTh BBIBOJIBI
II0 €T0 pe3yJIbTaTaM;

IPOBOAUTH ONBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUM WM (PU3MYECKUX CBOMCTB Te:
(GopMyIMpoBaTh HpOBEpsSEMBbIE MPEANOI0KEHUS, COOMpPaTh YCTAaHOBKY M3 NPEAJIOKEHHOIO
000pyI0BaHUSs, 3aIUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATH MpsIMbIE HM3MEPEHMsI PACCTOSHUS, BpPEMEHH, Macchl Teja, 00bEMa, CHUJIBl U
TEMIIEPATYpPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aITUCHIBATH MOKA3aHUS
puOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

NPOBOJUTH HCCIENIOBAaHME 3aBUCHMOCTH OJHOH (PU3MYECKOW BENUYMHBI OT Jpyroil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHUH (3aBUCHMOCTH ITyTH PaBHOMEPHO ABMXKYIIETOCS Teia OT
BpEMEHH [BWXEHMS Teja, CHUJIbI TPEHHs CKOJIbKEHHUS OT Beca Tesla, KauecTBa 0OpabOTKU
MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAAU CONPUKOCHOBEHUS TEN, CHUJIbI
YIPYTOCTH OT YAJUHEHUS MPYKHUHBI, BHITAIKUBAIOLICH CUIIBI OT 00bEMa MOTpYKEHHOW YacTh
Tela W OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT INIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TEeJNo, YCIOBM IJIaBaHUS TeJl, YCJIOBUI paBHOBECHs pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIIEIOBaHHS, COOMPATh YCTAHOBKY U BBINOJHSTH
U3MEpPEHUs, CIeAys MpeUIOKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yibTaThl IOJyYEeHHON
3aBHCUMOCTH (PU3MYECKHIX BEITMYMH B BUJIE MTPEIOKEHHBIX TaOJIHII ¥ TPAPHUKOB, JIEJIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIIEA0BAHMS;

MPOBOJANTH KOCBEHHBIE M3MEPEHHUS (PU3NYECKUX BEIHYUH (TUIOTHOCTH BEIIECTBA KHUJIKOCTU H

TBép,Z[OFO TCJIa, CWJla TPCHHUA CKOJIBXKCHUSA, HABJICHUC BO3AYyXd, BbITAJIKMBAKOIIAad CHJIA,
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JCUCTBYIOIIAs Ha MOTPYKEHHOE B )KUAKOCTD TEJ0, KOO(PHUIIMEHT MOJIE3HOTO JCUCTBHS POCTHIX
MEXaHU3MOB), CIeQys MPEAJIOKEHHONM HHCTPYKLUMHU: MPU BBIIOJHEHUU W3MEPEHUH cOoOUpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY M BEIUMCIIATH 3HAYEHUE NCKOMOMN BEJIMYHHBI,

coOroAaTh MpaBuiia TEXHUKK OE€30MacCHOCTH ITpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;
yKa3bIBaTh TMPHHIMIEI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMET,
JMHAMOMETp, COOOIIAIONIUECS COCYIbl, OAPOMETp, phlyar, MOABMKHBIA M HEMOABMKHBIN OJIOK,
HaKJIOHHAsI IUIOCKOCTB;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHUS W3YYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OIOpoH Ha uX omnucaHus (B TOM YHCIE: MOJIIUITHUKK, YCTPOHCTBO BOJIONPOBOJIA,
THJIPaBIUYECKUN TPEcc, MAaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCIONb3Ys
3HaHUS O CBOWCTBaX (HM3MUECKUX SBICHUH U HEoOXoauMble (HU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJNUTEH TPUMEPHI (HAXOAUTh MH(GOPMAIMIO O MPHUMEpax) MPAKTUYECKOTO HCIIOIb30BAHHS
¢u3nUecKrux 3HaHUH B MOBCEJHEBHOM *KM3HU ISl o0ecrieyeHns 0e30MacHOCTH P 0OpaIieHuu
¢ mpubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHNS B OKPYXKAIOIIEH Cpere;

OCYIICCTBIIATH 0T60p HCTOYHHUKOB I/IH(bOpMaI_II/II/I B I/IHTepHeTe B COOTBCTCTBHUH C 3aJaHHBIM

IMOUCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOMIUXCA 3HaHUM U H}/TéM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB

BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BAaTh TMPHU BBIMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSAPHYIO JIUTEpaTypy
(U3UUECKOro CoAep)KaHus, CIPABOYHbIE MaTepualbl, pecypchl ceT IHTepHeT, BlaieTh
npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMALMU W3 OAHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3 HCTOYHHUKOB
uHpOpMaLUU GU3NIECKOTO COACPIKAaHUs, B TOM YHUCIIE IyOJIUYHO JeNIaTh KPaTKUE COOOIICHNUS O
pe3ynbTartax MNpPOEKTOB MWIM Y4E€OHBIX HCCIEIOBaHHWM, NMPU ATOM IPaMOTHO HCIIOJIb30BAThH
M3YUYEHHBIN MOHATUHHBIN armapaT Kypca (GU3UKH, COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIUCH;
IPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUIN paclpeesiaTh 00sS3aHHOCTH B TPYIIIE B
COOTBETCTBUHM C IIOCTAaBICHHBIMU 3aJadaMM, CJIEAWTH 3a BBINOJIHEHHWEM IIIaHa JEHCTBUH,
aJIcKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JIE€ATEIbHOCTh TPYIIIbI, BbICTpPAaUBaTh

KOMMYHHKAaTHBHOC BSaI/IMO)IeI\/IICTBI/Ie, YUUTBIBAA MHCHHUE OKPYKAIOMIUX.

K xoniy oOyuenust B 8 kiiacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaKaTh

c(OPMHUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

HCIIOJIB30BAaTh MOHATHA: MaCcCa U pa3MCpPbl MOJICKYJI, TCIIJIOBOC ABMXKCHUC aTOMOB U MOJICKYJI,
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arperaTHbIe COCTOSHMSI BEILECTBA, KPHUCTAIJIMUECKUE M aMop¢HbIe Tella, HACBILICHHBIA U
HEHACBHIILIEHHBIN Map, BIaXXHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOU
JIBUTATEINb, JJIEMEHTAPHBIM SJCKTPUYECKUN 3apsiji, DJIEKTPHUUYECKOE I10Jie, TMPOBOAHUKH H
JURJIEKTPUKH, IOCTOSTHHBIHN 3J1IEKTPUYECKUI TOK, MArHUTHOE I0JIE;

pas3nnyath sIBJIEHUS (TEIJIOBOE pacIIMpeHHe U cKaThe, TeIulonepeiada, TemIoBOe paBHOBECHE,
CMauuBaHKe, KaNWUIPHbIE SBJICHUS, UCTIAPEHHUE, KOHACHC AN, IJIaBJIeHHE, KPUCTAIUTU3ALUs
(oTBepaeBaHME), KUIEHHE, Terulonepenadya (TEIIONPOBOJHOCTh, KOHBEKLHUS, H3IydYeHHE),
UIEKTpU3alMs Tel, B3aMMOJAEHCTBHE 3apsAloB, ACUCTBUS HIIEKTPUUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHEe, B3aUMOJICHICTBUE MarHUTOB, JAEHCTBHE MAarHUTHOIO MOJISl HAa MPOBOJHUK C TOKOM,
3JIEKTPOMAarHUTHAs WHAYKIUS) 110 ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh POSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUHN B OKPYKAIOLEM MHUPE, B TOM YU CIIE
¢u3uueckue SBJICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSIKEHHWE U KaNWUIIpHbIE SBICHUS B
NpUpOAe, KPUCTAIUIBI B IpUpoie, ndnydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POChI, TYMaHa, UHEsl, CHETa, AJIEKTPUUECKHUE SABJICHUS B aTMOC(EPE, IEKTPUUECTBO
KHUBBIX OPraHW3MOB, MAarHUTHOE TOJI€ 3eMJM, Apeid MOII0COB, POIb MAarHUTHOIO MOJIS IS
KHU3HHU Ha 3emiie, MOJSIPHOE CUSHUE, IPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATH N3YYECHHBIE CBOMCTBA TE M (PU3NIECKUE SBIICHHS, HCTIONB3Ys (PU3NIECKHUE BETUUNHBI
(TeMnepaTypa, BHyTPEHHSISI SHEPTHsl, KOJIMUYECTBO TEIJIOTHI, yIeIbHas TEINIOEMKOCTh BELIECTBA,
ylenbHas TeIIoTa IUIABJICHHUs, YJelbHas TeIluloTa MapooOpa3oBaHUs, YyAelIbHAas TEIUIOTa
CrOpaHus TOIUIMBA, KOX(PQHUIIMEHT MOJE3HOrO JeHCTBUS TEIUIOBOMW MAIIWHBI, OTHOCHTEIbHAsS
BJIQKHOCTh BO3/AyXa, OJJEKTPUYECKUN 3apsj, cujaa TOKa, OJJIEKTPUYECKOE HaIpsHKEHUE,
COIIPOTHBJIEHUE IPOBOJHUKA, YAEIbHOE CONPOTHUBICHHME BEIIEeCTBA, padoTa M MOIIHOCTb
JIEKTPUUYECKOr0 TOKAa), IpPH ONUCAHWM MPAaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U €MHUIBI (PU3MUECKUX BEITHMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DM3MUYECKYIO BEIMYMHY C JPYTHMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYMH;

XapaKkTepu3oBaTh CBOWCTBA Tel, (DU3MYECKHE SBICHUS U IPOLECCHI, UCIOJIb3Yys OCHOBHBIE
MOJIOKEHUS MOJICKYJIIPHO-KMHETHUECKOM TEOPHH CTPOCHHUS BEIIECTBA, IPUHLIUI CYNEepIO3UIINN
noJiei (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Jyisi yyacTka eI,
3akoH Jlxoyns-JleHna, 3akoH CcOXpaHEHUs 5SHEpPruM, IpU OSTOM JaBaTh CIIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBAaTh €0 MAaTEMaTHYECKOE BBIPa)KEHUE;

OOBACHATH (]':)I/ISI/I'—IGCKI/IG mponecCol U CBOMCTBaA TCJI, B TOM YHUCJIC U B KOHTCKCTC chyauHﬁ
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NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa, BBISBIATh NPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
oO0bsicHeHHe M3 1-2 JIOTMYEeCKUX IIaroB ¢ OMOpod Ha 1-2 M3y4YEeHHBIX CBOMCTBA (hPU3MUYECKHX
SIBTICHUH, (PM3UUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7aud B 2-3 NEMCTBUSA, MCIOJNIB3YS 3aKOHBI M (POPMYJIBI, CBS3BIBAIOLINE
¢u3uueckrue BeJMYMHBI: Ha OCHOBE aHajM3a YCJIOBHUS 33Ja4yM 3alMChIBaTh KPaTKOE YCIIOBHUE,
BBISIBJISATh HEJOCTATOK JAHHBIX Ui pEIIeHUs 3a7ayd, BBIOMpATh 3aKOHBI U (HOpMyIIBI,
HeoOXoJuMble AJisi €€ pelIeHUs, IPOBOAUTH PAacu€Thl U CPAaBHUBATH IOJyYEHHOE 3HAUEHUE
¢bu3nyecKoil BETNYNHBI C U3BECTHBIMU JAaHHBIMU;

pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOXHO PELIMTh IpPHU IMOMOIIM (PU3MUECKUX METOJIOB,
UCIIOJIB3YSl OINHCAaHUE MCCIEAOBAHUSA, BBLICIATH INPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATDH
IPAaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

IPOBOAMUTDH OMBITHl MO HAOMIOJIEHUIO0 (GU3NYECKUX SABJICHUN WU (PU3NYECKUX CBOMICTB Tl
(xanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMreparypsl,
CKOPOCTH IIpolLiecca OCTBIBAHHWSA W HArpeBaHHs IPU M3IYYEHUM OT IBETa MH3JIydarollen
(moruomaroniei) MOBEPXHOCTH, CKOPOCTh HUCIAPEHUs BOABI OT TEMIIEPATYphl KUJIKOCTH U
IO €€ MOBEPXHOCTHU, JEKTPU3ALUs TN U B3aUMOJCHCTBHE 3IEKTPUUYECKUX 3aps/IOB,
B3aMMOJICHICTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJlM3alldsl MarHUTHBIX TOJEH MOCTOSHHBIX
MarHuToB, JI€HCTBUS MAarHUTHOTO IOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOICTBA 3JIEKTPOABUTATENS IOCTOSIHHOIO TOKA): (dbopMyIHpOBaTH MPOBEPSIEMbBIE
IPEOJIOKEHUs, COOMpPAaTh YCTAHOBKY U3 IMPEAJIOKEHHOr0 000PYIOBAaHUS, ONMUCHIBATH XOJI
OIbITa U (POPMYJIMPOBATH BBIBOJIBI;

BBITOJIHATH IPSMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTENIBHOM BJIaXKHOCTH BO3/1yXa, CHJIbI TOKA,
HANpSHKCHUSI C HCIIOJF30BAaHMEM AHAJIOTOBBIX MPHOOPOB M JATYMKOB (PU3UYECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTAThl H3MEPEHUH C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;
HPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOM (pr3nyeckoi BEJIMYMHBI OT JPYToM ¢
MCIIOJIb30BaHUEM NIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COTIPOTHUBIIEHUS TPOBOJAHMKA OT €0 JUIHHBI,
IUIOILAAM TONEPEYHOI0 CEYEHUS U YJEJIBbHOIO COINPOTHUBIIEHMS BEIIECTBA IPOBOJHUKA, CHIIBI
TOKa, MWIYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS HAa IPOBOJHHUKE, HCCIIEAOBAaHHUE
MOCJIE0BATEIBHOIO U NapalIeIbHOTO COETUHEHUHN POBOIHUKOB): NJAHUPOBATH
UcclieIoBaHue, COOMPATh YCTAaHOBKY M BBIIIOJIHATH U3MEPEHHUS, CIIeNys MPEI0KEHHOMY ILJIaHy,
(GUKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUE TaOmuI] ¥ rpaduKoB, AenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUUYUH (yJelbHasl TeMJI0EMKOCTh BELIECTBa,

COIIPOTUBJICHHUE IIPOBOJHHKA, pa60Ta U MOIOHOCTb JJICKTPHUYCCKOI'O TOKa)Z IJIaHUPOBAaTh
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HU3MCPCHHU, CO6I/Ip8.TB 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICAYSL HpeﬂHODKeHHOﬁ HUHCTPpYKIUU, U
BBIYUCIATH 3HAYCHHUEC BCIIMYUHBI,

coOroAaTh MpaBuiia TEXHUKK O€30MacCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapakTepu30BaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MPHUOOPOB M TEXHMUYECKUX YCTPOICTB C
OMOpoil Ha MX ONHMCaHMs (B TOM YHCJE: CHUCTEMa OTOIUIEHMsI JIOMOB, TMTPOMETp, IapoBas
TypOuHa, aMIiepMeTp, BOJBTMETp, CUETUUK SIEKTPUUYECKON 3HEPTUHU, AJIEKTPOOCBETUTEIbHbBIE
npuOOpbI, HArpeBaTeNIbHBIE 3JIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTEIH,
JJIEKTPOMArHuT, 3JEKTPOJABUIATENb IIOCTOSHHOIO TOKA), MCIONb3Yys 3HaHMS O CBOWCTBAx
¢u3nUecKkux IBICHUNA U HEOOXOAMMbIe (PU3MYECKHEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W M3MEpUTENIbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHAKOCTHBII TEpMOMETp, TEpMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEb BHYTPEHHETO CrOPaHMsl, JIEKTPOCKOII, PEOCTAT), COCTABIISITh CXEMBI JJIEKTPUUECKHUX
LENEH C MOCIEA0BATENbHBIM U MAaPAJIJICIIBHBIM COCIUHEHUEM DJIEMEHTOB, pa3inyas yCIOBHBIE
0003HaYEeHUSI PJIEMEHTOB AJIEKTPUUECKUX LEMei;

IPUBOAUTH NMPUMEPH! (HAXOAUTh MHPOPMALHUIO O MPUMEPAx) MPAKTUYECKOIO HMCIIOJIb30BaHMS
¢u3nuecKkrux 3HaHUH B MOBCEHEBHOM JKU3HU 11 oOecrieueHust 6€30MacHOCTH NP 00paIieHun
¢ TpubOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3IOPOBBSI M COOJIOJCHUS HOPM
JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

OCYILECTBJIATh IMOMCK HH(pOpManuu (U3NYECKOro conepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAaHUM M IyTEM CpPaBHEHUS JONOJIHUTEIBHBIX HCTOYHMKOB BBIIEIATH
UH(POPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJIb30BaTh IIPU BBINOJHEHWH Y4YEOHBIX 3aJaHUil HAy4YHO-TIOMYJIAPHYIO JIUTEpaTypy
(U3UUECKOro CoAep)KaHus, CIPABOYHbIE MaTepualbl, pecypchl ceTH VHTepHeT, BiajeTh
npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMALMU U3 OAHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCBMEHHbIE U KPAaTKUE YCTHBIE COOOIIEeHuUs, 060011as HH(OPMALIHIO
U3 HECKOJIBKUX MCTOUYHUKOB (DU3UYECKOTO COAEPIKAHUs, B TOM YHCIE IMTyOIMYHO MPEACTaBIATh
pe3yapTaTbl NPOEKTHOW HIIM HCCIEAOBATENIBCKOM JNESITENIBHOCTH, IIPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh U3YyUYEHHBIM MOHATHIHBIN anmapaT Kypca (GU3MKH, COMPOBOXKIATH BHICTYIJIEHUE

MPE3CHTALIUEH;

* IPY BBITTOJTHEHUH YYEOHBIX MPOEKTOB U MCCIIEIOBAHUN (PU3MUECKUX MPOIIECCOB paclpeiesiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBHHM C ITOCTABJICHHBIMHU 331a4aMH, CJIEINUTH 3a BBIOJIHEHHEM
IUIaHa JEMCTBUH M KOPPEKTUPOBaTh €ro, aJEeKBaTHO OLIEHUBaTb COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHHKaTUBHOE B3aUMOJCHCTBUE, MPOSBIAA
TOTOBHOCTb Pa3pemaTh KOH(IUKTHI.
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K KOHIY O6y‘leHI/I${ B 9 KJIacce MNPEAMETHBIC PC3YJIbTATHI HA 0a3oBOM YPOBHE OOJIZKHBI OTpaXaTb

c(OPMHPOBAHHOCTH Y O0YYAIOIIUXCA YMEHUI:

HCIIOJIb30BaTh MOHSATHS: CUCTEMA OTCYETA, MaTepUaibHAs TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHUS, nedopmarus (ympyras, IacTuyeckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TKECTH, abCOIIOTHO
TBEPIOE TEIO, EHTP TSHKECTH TBEPIOTO Tella, pABHOBECHE, MEXaHUYECKHUE KOJICOaHUS M BOJIHBI,
3BYK, UH(Dpa3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHI UCIYCKaHUs M IMOTJIONIeHus, anbda, OeTa- u
ramMma- U3Jy4eHHUsl, U30TOIIbI, sIIE€pHAst SHEPTETHUKA;

paznuyath  SIBIE€HHSA (PaBHOMEPHOE M  HEPAaBHOMEPHOE NPSIMOJIMHEMHOE  JBUXKEHHE,
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJeHUEe TeJ, pPaBHOMEPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aUMOJCWCTBHE TeJ, PEaKTHBHOE JBIKEHHUE, KoJebaTeabHoe
JBIDKEHUE (3aTyXalollle M BbIHYXJIEHHbIE KoJeOaHUs), PE30HaHC, BOJHOBOE [BH)XEHUE,
OTpaXKCHHE 3BYKa, IPSIMOJUHEHHOE pAacCIpOCTpaHEHHE, OTPAKEHHWE M IPEIOMIICHHE CBETa,
IIOJIHOE BHYTPEHHEE OTpaXCHHE CBETa, pasjiokeHHEe Oeloro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPaJIbHBIX 1[BETOB, JUCIIEPCHsI CBETAa, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHENHYaTOro CIeKTpa U3Iy4eHHUs) O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,

JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSABICHUE U3YUEHHBIX (PU3NUYECKUX SIBICHUH B OKPY>KaloILeM MUpPE (B TOM YUCIIE
¢du3nueckue SBICHUS B IPUPOE: MPUIUBBI U OTIMBBI, IBHKEHUE TU1aHeT COTHEYHOH CHCTEMBI,
PEaKTUBHOE JBUKECHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSCECHHUE,
CEHCMHYECKHE BOJHBI, I[yHaMH, 53XO, IBETa TeJ, ONTHYECKHE SBJIEHHA B IPUPOJIE,
Ouosiornyeckoe AEWCTBUE BUAMMOIO, YJIbTPA(QHUOIETOBOIO M PEHTICHOBCKOTO W3IIyYeHHH,
€CTECTBEHHbIN paJMOAKTUBHBIA (OH, KOCMHUYECKHE JYy4H, paAHOaKTUBHOE H3IyYCHHE
IPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAaJUOAKTUBHBIX H3JIyY€HUN HA OpraHU3M YelOBeKa), Mpu
9TOM NEPEeBOAUTHh NPAKTHUECKYIO 3a7auyy B Y4eOHYIO, BBIJICNATH CYILIECTBEHHbIE CBOWCTBA

(mpu3Haku) pU3NYECKHUX SBIICHUIA;

OIMCHIBATH N3yYEHHBIE CBOMCTBA TN U (PH3UUECKHUE SBICHUS, UCTIONB3YS (PH3UUECKUE BETTMIMHBI
(cpenHsis WM MrHOBEHHass CKOPOCTh Tejla IpU HEPaBHOMEPHOM [BUKEHHH, YCKOpPEHUE,
NepeMenIeHue, IyTh, YIIOBas CKOPOCTb, CHWJIA TPEHMs, CUIa YIPYTOCTH, CHJIA TSAXKECTH,
YCKOpPEHHE CBOOOJHOIO MaJieHHs, BEC Tella, UMIYJbC Tela, MMITYJIbC CHJIbI, MEXaHWYecKas
paboTa W MOIIHOCTb, NOTEHUMANbHAS 3HEPIUs Tejla, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH,
NOTEHI[MAIbHAS DHEPIUsl CKATOW NPYKWHBI, KHHETUYECKAs JHEPTUs, IOJIHASI MEXaHWYECKast

OHCPIru:A, Mnepuoa U 4acTtoTa KOHC6aHHﬁ, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa H BbLICOTA TOHA,
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CKOpPOCTh CBETa, IOKa3aTelb IMPEJOMJIEHUs Cpefbl), NPU OMUCAHUM IPABUIBHO TPAKTOBAThH
(Gu3nUecKuil CMBICT UCTIOIB3YEMBIX BEJTMUUH, 0003HAYCHUS M €AUHULBI (PU3HMUECKUX BEJIMYMH,
HAaXOJWUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DM3HUYECKYIO BEIMUYHHY C JIPYTUMH BEIUYMHAMH,

CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTCpU3oBaThb CBOMCTBaA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUA W HPOUECChl, HCIOJB3YySA 3aKOH
COXPAaHCHUSA SHCPIrUr, 3aKOH BCCMUPHOTO TATOTCHUSA, NMPUHIUII CYNICPIO3UIHNU CHUJI, TPUHIUII
OTHOCUTCIBHOCTHU FaJ'II/IJ'IGH, 3aKOHBI HI)IOTOHa, 3aKOH COXpPAaHCHUSA HMITYJIbCAa, 3aKOHBI
OTpaXCHUA U MPEIIOMIICHUA CBETA, 3aKOHBI COXPAaHCHHA 3apsJ0BOro U MaCcCOBOI'0 YHUCEII MpPHU
SAACPHBIX PCAKNUAX, MIPHU 3TOM HaBaThb CJIIOBECHYIO Q)OpMYHI/IpOBKy 3aKOHa MW 3aIIMChIBATh €ro

MaTCMaTUYCCKOC BBIPAKCHUC,

OOBSICHATh (PU3MUECKHE TPOIECCHl M CBOWMCTBA TEN, B TOM YHWCJIE€ M B KOHTEKCTE CHUTyaIuil
MPAKTUKOOPHUECHTHPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO- CJICICTBEHHBIC CBSI3U, CTPOUTH
00BbsCHEHHE W3 2-3 JIOTMYECKUX IaroB ¢ OMOpod Ha 2-3 HW3yYEeHHBIX CBOWCTBA (M3HYECKHX
FIBJ'ICHHIZ, (1)I/I3I/ILI€CKI/IX 3aKOHOB HUJIN BaKOHOMCpHOCTCﬁ;

peliaTh pacu€THbIC 3aa4i (OMUPAOIINECS Ha CHCTeMY U3 2-3 ypaBHEHUH), UCTIOIb3Ys 3aKOHBI
u (Gopmynbl, cBs3bIBaIONINE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3a/Ja4u
3aIMCHIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIONINE WIIM M30BITOYHBIC JAHHBIC, BEIOMPATh
3aKOHBl M (OPMYJBI, HEOOXOIWUMBIC [UIS PEIICHUs, MPOBOIUTH pPACUYETHl W OIICHUBATh
PEATUCTUYHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;

pacmo3HaBaTh TPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH TOMOIIU (PU3UYECKUX METO/OB,
UCTIONB3YSl ONMHUCAaHWUE WCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE TPEIIOIOKEHUE, OICHUBATH
NPaBWIBHOCTh TOPsZKA TIPOBEIEHHSI HCCIEIOBAHUs, JENaTh BBIBOJIBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOACHUHN U OTIBITOB;

MPOBOJMTH OIBITHl MO HAOIIONCHUIO (PU3UYCCKUX SIBICHUNA WM (DPU3UYIECKHX CBOWCTB TN
(m3y4yeHne BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHHs SHEPIHH, 3aBUCHMOCTH MNEpUoJa
KOJICOAHUH MPYKHMHHOTO MasITHUKA OT MacChl rpy3a M )KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTUTY/IBI MaJIBIX KOJIEOAHUM, MPSMOIMHEHHOE PAaCIIPOCTPAHEHHUE CBETA, PA3JIOKEHHE OEIoro
CBETa B CIIEKTP, U3YUYCHHUE CBOWCTB U300paKCHHSI B TUIOCKOM 3€pKalie U CBOMCTB M300paxeHHUS
npeaMeTa B COOMparoIiei JTHH3e, HaOJI0IeHUE CIDIONTHBIX U JIMHEHYIATHIX CIICKTPOB U3TyUeHUS ):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000pyI0BaHHMS, OTIMCHIBATH XOJT
OTIBITa U €T0 Pe3yJbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MIPOBOJMTH TP HEOOXOJUMOCTH CEpPHUIO MPSMBIX H3MEPCHUM, OMpENeIsas CpeaHee 3HAYCHHE
HU3MepSIeMOi BEIMUMHBI ((POKYCHOE pacCTOsTHUE coOuparoiield JUH3bI), 000CHOBBIBATh BHIOOD

crioco0a u3MepeHus (M3MepUTENHLHOro Npudopa);
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MPOBOANUTH HMCCIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C HCIOIH30BAHHEM MPSIMBIX
U3MEpEeHHH (3aBUCUMOCTH ITyTH OT BPEMEHH NIPHU PABHOYCKOPEHHOM JBHKCHHH 0€3 HayaIbHOMN
CKOPOCTH, TIeproia KOJeOaHN MAaTeMaTHYECKOTO MAsITHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpakKeHMs CBETa OT yrIjla MaJeHus U yriia IpejoMJIEHUS OT yrjla MaJieHus): MJIaHUpOBaTh
UCCJIEIOBaHKE, CAMOCTOSTEIbHO COOUPaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTaThl MOJIYYEHHON
3aBUCHUMOCTH (DU3MUECKHUX BEIMYHMH B BHJIE Ta0IUIl ¥ TPAdUKOB, JIENIaTh BBIBOBI I10 Pe3yIbTaTaM
UCCIICIOBAHHS;

MIPOBOJIUTH KOCBEHHBIC U3MEPCHHS (PU3NICCKUX BEIIMIUH (CPEIHSSI CKOPOCTh M YCKOPCHHE Tejla
IpU PaBHOYCKOPEHHOM [BHXEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh MPYKHUHBI,
KOX(PUIIMEHT TPEHUSI CKOJBKEHHS, MEXaHWYecKass padoTa M MOIIHOCTh, YacTOTa U TMEPHOJ
KoJIeO0aHUN MaTeMaTHYecKOr0 W MPYKUHHOTO MAasTHUKOB, OINTHYECKas CHJIa COOHMparoleit
JMH3BI, PAJAMOAKTUBHBIN (OH): IUIAHUPOBATH HW3MEPEHUS, COOUPATh SKCICPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJHSTH U3MEPEHUS, CIIEAYS MPEII0KEHHON HHCTPYKIUH, BEIUNCISATH 3HAUCHUE
BEJIMYMHBI U AHAIU3UPOBATh IMONTYYCHHBIE PE3YyIbTAThl C YyYETOM 3aJaHHOM TMOTPEIIHOCTH
U3MEpEHUN;

co0JTr01aTh TIpaBrjIa TEXHUKH 0€30MMaCHOCTH IIPH paboTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;
pa3nuyaTth OCHOBHbBIE NPHU3HAKK H3YYEHHBIX (PU3MYECKUX MOJeNed: MaTepuajabHas TOYKa,
a0CoMIOTHO TBEPIOE TEJI0, TOYCUHBII HCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHeTapHas MOJIETh
aToMa, HyKJIOHHas! MOJIeJIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yUYEHHBIX MPUOOPOB M TEXHUUYECKHUX YCTPOWCTB C
OMoOpol Ha WX omnucaHus (B TOM YHUCIE: CHUAOMETD, NATUYUKHU TOJOXKEHHS, PACCTOSHUS H
YCKOPEHHUs, pakeTa, O3XOJOT, OYKH, IEepPUCKOI, (OTOANMapaT, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOM, TO3UMETp, KaMmepa BHibCOHA), MCIONB3ysl 3HAHHWS O CBOMCTBaX (DU3NYECKHUX
SBJICHUI 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMbl M CXEMAaTHYHBIE PHCYHKM W3YYCHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTEILHBIX IPUOOPOB U TEXHOJIOTHUECKHUX TPOIIECCOB MIPH PEIICHUU YICOHOTPAKTHUECKUX
3aJa4, ONTHYECKUE CXEMBI IS TIOCTPOCHHS W300paKEeHHIA B TUIOCKOM 3epKajie U COOMparomnien
JIMH3E;

NPUBOIUTH MPUMEPHI (HAXOAUTh WHGOPMAIIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIh30BAHUS
(Gu3MYECKUX 3HAHWN B TTOBCEHEBHOM KU3HU ISl 0OecredeHusl Oe30MacHOCTH IPHU 00paIeHUN
¢ mpuOOpaMH W TEXHWICCKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKpYKAIOIIel cperie;

OCYIIECTBIISATh MOUCK MHPOpMaIuu GU3MYECKOTO cojfiepkaHusi B IHTepHETe, CaMOCTOSTEIbHO

dbopMyIupyst IOUCKOBBIN 3ampoC, HAXOAUTh MYTH OIpPENeTICHHs] JOCTOBEPHOCTH IMOIYYCHHOMN
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UH(POPMALIMU HA OCHOBE UMEIOLINXCS 3HAHUH U IOMOJIHUTENIbHBIX HCTOYHUKOB;

UCIONIb30BaTh MPHU BBINOJHEHWH Y4YEOHBIX 3a/laHUil HAy4YHO-TIOMYJISIPHYIO JIUTEepaTypy
(GHU3UUECKOro CoAep)KaHus, CIPABOYHBIE MaTepHajbl, pecypchl ceThu WHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HWH(OpMAIMM W3 OJHOM 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEpKaHus, MyOIMYHO TNPEACTABIATH PE3yJIbTaThl
NPOEKTHOM WM HCCIIEeI0BAaTEIbCKONW JIEATEIbHOCTH, IMPU 3TOM TPAMOTHO HCHOJIb30BaTh
U3yUYeHHbII MOHATUHHBIN anmnapaT U3y4aeMoro pasziena GU3HUKU U COMPOBOXKIATh BHICTYIIICHNE

npe3eHTaluel ¢ yauéToM 0COOEHHOCTEH ay TMTOPUN CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoJsimyecTBO 4acoB OuexkTpoHHbIE (MUPPOBDLIE)
n/n Beero oGpasoBaTelbHbIE Pecypehl
KoHnTpoJbHbIe IIpakTHyeckue
HaumeHoBaHMe pa3/1e/ioB U TeM MPOTPaMMBbI
padoThI padoThI
Pa3nen 1. ®uszuka u e€ pojib B MOZHAHUM OKPY:KAIOLIEro MUpPa
1.1 ®u3MKa - HAyKa O TPUPOJIE 2 0 0 Brbmiorexa [IOK
https://m.edsoo.ru/7f416194
bubmuoreka LIOK
1.2 DU3NYECKHUE BETUINHBI 2 0 2 hitps://m.edsoo ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METO/I TO3HAHUS 2 0 bubnmorexa LHOK
0 https://m.edsoo.ru/7f416194
2
Hroro no pazaeny 6 0
Paznen 2. [lepBoHayajibHble CBeJeHNsI 0 CTPOEHUM BelllecTBa
2.1 CTpoeHHe BelecTBa 1 0 0 bubsmorexa LIOK
https://m.edsoo.ru/7f416194
o») o) 0 1 bubmuoteka IJOK
JIBrm>keHUE U B3aUMOIEHCTBUE YaCTHI] BEIIICCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHUS BEIECTBA 2 0 0 Brbmiorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny > 0 1
Pa3zgen 3. /IBu:keHue 1 B3auMo/IeiicTBHE TeJl
Bbubmuoreka [IOK
3.1 MexaHn4ecKoe IBIKEHUE 3 1 0 httos:/m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bubauoreka [IOK

3.2 Muepnus, macca, TNIOTHOCTh 4
https://m.edsoo.ru/7f416194
Bbu6nuoreka IJOK
33 Crna. Buner cun 14 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nen 4. /laBjenue TBEPABIX TeJ, *KMIAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHust TBEpAbIMU TEIAMU, 3 bubmuoreka [IOK
’ JKHUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bubmuoreka LIOK
4.2 Jlasienne xuKocTn > https://m.edsoo.ru/7f416194
Bbu6nuoreka IJOK
4.3 ATmochepHoe aBreHue 6 https://m.edsoo.ru/7f416194
44 JelicTBrE )XUKOCTHU U Ta3a Ha IOTPYKEHHOE B HUX 7 bubmuoteka IJOK
’ TENo https://m.edsoo.r/7f416194
Hroro no pazneny 21
Paznen 5. Pa6oTra u MouiHOCTB. DHeprust
bubmmotexa IJOK
> Pabora 1 momrocTS 3 https://m.edsoo.n/7416194
Bubnuoreka IJOK
32 Tpocrsie Mexaum3Mel > https://m.edsoo.ru/7f416194
Bubmuoreka LIOK
>3 Mexauueckas snepris 4 https://m.edsoo.r/7f416194
Hroro no pasgeny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB T10 [TPOT'PAMME 68
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

Ne i/ HaumeHoBaHue pa3/ie/ioB U TeM NPOrpaMMbl KoJIM4ecTBO YaCOB DJIeKTPOHHBbIE (LM (ppoBHIE)
Beero o0pa3oBaTeJibHbIE pecypchl
KonTposbhbie [pakTnyeckue
padoThbI padoThbI
Paznen 1. TenyioBble siBIeHUSA
. Bubnuoreka [IOK
1.1 CTpoeHue U CBOICTBA BEIIECTBA ; 0 0 httos:/m.edsoo rw/7f4181ce
1.2 TeroBbie NPOIECCHI 21 2 2 buGmnorexa IIOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28 2 2
Paznen 2. DiekTpryeckue 1 MAarHUTHBIE SIBJIEHUS
b1 DneKTpUUYECKUE 3apsaabl. 3apsKEHHBIE Tela U UX 7 | Bubmuorexa LHOK
’ B3aUMOJCHUCTBHE 1 https://m.edsoo.ru/7f4181ce
N N Bubnuoteka [{OK
2.2 [TocTOosHHBIN TEKTPUIECKHUMN TOK 20 1 4 httos://m.edsoo rw/7f4181ce
bu6nuoreka [JOK
23 MarsuTHEIC SBICHI 6 0 1 https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
2.4 DIIeKTpOMarHuTHasA UHIYKIHS 4 1 0
P ke https://m.edsoo.ru/7f4181ce
HWroro no paznery 37 3 6
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 8
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

Ne ni/m HaumeHoBaHMe pa3/1ejioB U TeM NIPOrpaMMbl  |KoJin4ecTBO YACOB JyekTpoHHbIE (LK pOBHIE)
Bceero o0pa3oBaTebHbIE pecypchl
KoHTpoabHbIE padoThI IpakTnueckue
padoThI
Pasznea 1. Mexann4yecKue siBJICHUSA
L1 MexaHUYeCKOe ABHKCHHE U CITOCOOBI €T 10 bu6mmoreka [JOK
’ OIMCaHUS 1 1 https://m.edsoo.ru/7f41a4a6
12 Bsaumoeiicteue Te 20 0 Bubmmorexa LHOK
2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKoHEI coXpaneHus 10 1 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40 2 3
Pazgen 2. Mexann4yeckue KoJjieOaHusi U BOJHbBI
Bbubmuorexa IIOK
2.1 Mexanndeckue KojaeOaHus 7 0 1 hitns://m.edsoo rw/7f41ada6
bubmotexa IIOK
2.2 MexaHU9eCKHE BOJTHBL. 3BYK 8 0 0 https://m.edsoo.rw/7f41a4a6
Hroro mo pazneny 15 0 1
Paznen 3. DyieKTpOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI
11 DNeKTpOMarHuTHOE MOJIE ¥ AIIEKTPOMArHUTHBIC 6 0 1 Bubmmoreka [JOK
’ BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6 0 1
Pasnen 4. CBeToBbIE SIBJICHUSI
bubmmoreka IJOK
4.1 3aKoHBI pacIIpOCTPAHEHUS CBETA 6 1 1 https://m.edsoo.ru/7f4] ada6
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Bbubauoreka LIOK

4.2 JIMH3BI 1 ONTHYECKUE TIPHOOPHI 6 httns://m.edsoo.rw/7f41ada6
Bbubnuoreka IJOK
4.3 Pasnosxenue 6esioro cBeta B CIEKTP 3 https://m.edsoo.ru/7f41 ada6
Hroro no paznery 15
Paznen 5. KBanTOBBIE SIBJICHUS
5.1 Hcnyckanue v moriomnieHue cBeTa aToMOM 4 bubmorexa LIOK
' Y B https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
32 Crpoenue aTomHOro Azpa 6 https://m.edsoo.ru/7f41a4a6
Bbub6nuoreka IJOK
33 FLAepHEIe peakiH 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazjen 6. [ToBTopuTtenbH0-0000ma0IMii MOIYJIb
6.1 [ToBTOpeHue u 0000IIeHNE COIEpIKAHMSI Kypca bubmuoreka [IOK
' ¢bm3uku 3a 7-9 xiacc 9 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
KonnuecTtBo yacoB
Jarta nzyuenus
DneKTpOoHHbIE U(PPOBBIC
Ne n/m Tema ypoka Konrp.
Bcero JIabop. paboTs! o0pazoBaTenbHbIE PECYPCHI
paboTbl
®dusuka — HayKa o mpupojie. JABieHus 0 0 Bu6mmorexa [JOK
1 npuposl. Pru3ndecKue SABICHUS 1 https://m.edsoo.ru/ff09f72a
5 MexaHnueckue, TEIIOBBIE, IIEKTPUYECKUE, 1 0 0
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 DdusnuecKue BETUYMHBI M KX U3MEPEHUE 1 0 0
JlabopaTopnas pa6ora Nel «M3y4yenune
(pusnyecknx npudOOPOB U U3MEpPEHHUe 0
4 ¢puznyecknx Beanunn». Uucrpykrax Th 1 1
Kak ¢u3uka u 1pyrue ecreCTBEeHHbIE HAyKH
U3y4aroT npupoxay. EcrecTBeHHOHAYYHBIN 0 0
MeTo]1 o3HaHusl. Onucanue PU3NIecKux bubnnorexa [IOK
5 SIBJICHUM C TOMOIIIBIO MOJAEIICH 1 https://m.edsoo.ru/ff09f72a
6 JlaGopaTopHas padora Ne2 «MU3mepenne 1 0 1

pa3MepoB MajbIX Te». UHcTpykTaxk Th
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https://m.edsoo.ru/ff09f72a

Crtpoenue BeniecTBa. ONbITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE

bubmuoreka [IOK

7 https://m.edsoo.ru/ff09fe0
BeliecTBa. J[BHKEHHUE 9acTHUI BEIIIECTBA N
B3anmocBs3b MeX 1y CBOMCTBAMHU BEIIIECTB B

g Pa3sHBIX arperaTHbIX COCTOSHUAX U UX bubmorexa LIOK
aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM. g https://m.edso0.ru/ff0a037
Oco00eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI B
Mexannueckoe ABukeHue. PaBHOMEpHOE U bu6mmoreka [IOK

? https://m.edsoo.1u/ff0a05
HEpaBHOMEPHOC ABHMKCHIE PS://M.€dS00. aloC

10 C B bubmuoreka [{OK

KOpOCTb. EAMHHIIBI CKOPOCTH https://m.edsoo.ru/ff0a079
11 Penrenue 3amau
1 p bu6nmoreka [JOK
ACHCT MyTH 1 BpEMCHH JBHKCHHIA https://m.edsoo.ru/ff0a0ae

WNuepuus. 3akoH UHEPIUH. Bu6imoreka LIOK

13 B3anmoneicTeue Ten Kak IpuYrMHa https://m.edsoo.ru/ff0a0c1
W3MEHEHUSI CKOPOCTH JBUIKEHUS Tell 0

14 IInotHOCTH BemiecTBa. PacueT macchel Bubmmoreka [IOK
00BeMa Teja o €ro ITIOTHOCTH https://m.edsoo.rw/ff0a0fee
JladopaTopnasi padora Ne3 «Onpenenenne

15 IUIOTHOCTH TBEpAOro rtesna» UHcTpykTax
Tb

16 Pemrenue 3amau no teme "ImoTHOCTE bubmmorexa [IOK
BelecTna" https://m.edsoo.ru/ff0a123

17 Pemrenue 3amau o reme "IlnmoTHOCTH

BerecTna"
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

KonTposbnasi padora Nel Mexanuueckoe

18
ABUKEeHHe», «Macca, NJI0THOCTBY.
Cuna KaK XapaKTepUCTHKA
19 B3aUMOIEHCTBUS
Cuna ynpyroctu. 3akoH I'yka
CBsI3bp MEX]ly CUJION TSKECTH U Macco
20 tena. Bec Tena. Pemenue 3amad mo Teme Bubnuorexa [IOK
'_:EEZ . . .
"Cuna soxectu" SIBnenue tarorenus. Cuia g https://m.edsoo.ry/ff0a177
TSKECTH B
)1 Cuna TsKeCcTH Ha ApYTux IJIaHeTax. bu6nuoreka LIOK
dusnuecKre XapakKTepUCTUKH IIJIAHET https://m.edsoo.ru/ff0al150
bu6nmoreka [JOK
22 Msmepenue . Jlunamomerp https://m.edsoo.ru/ffl)al8c
3 B H bu6mmoreka [JOK
e Tela. HEBeCoMoCTh https://m.edsoo.ru/ff0al77
24 JlaGoparopuasn pa6ora Ned «I'
paaydpoBaHUe HIKAJIbI JTHHAMOMETPA)
Hucrpykrax Th
)5 CrnoxeHue IByX CHJI, HAallPaBJICHHBIX IO bubnmoreka [IOK
OJIHO¥ TIpsiMOM. PaBHOIEHCTBYOIIIAST CHIT https://m.edsoo.ru/ffl)aia7
26 Pemenue 3amau no reme
"PaBHoelicTBYOIAsK CUT"
27 TpeHue CKOJIbKEHNs U TPEHUE ITOKOS. bu6muorexa [IOK
TpeHue B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9
)% Jlaboparopnas pabora NeS «M3yuenue Bu6nnoreka LIOK
3aBHCHMMOCTH CUJIbI TPEHHS CKOJIbKEeHHS https://m.edsoo.ru/fiDalcc
oT cuisl AaBjeHus» Uucrpykrax Th 8
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha OIIpCACIICHUC

29 PaBHOJCHCTBYIOLIEN CUIIBI
Pemienune 3amau no temam: «Bec Tenay, Bu6morexa IIOK
30 «I'paduaeckoe n3zobpakenue cum», «CHib, https://m.edsoo.ru/ff0al de
«PaBHOACHCTBYIOIIAS CUID» 0
Kontpoabnas padora Ne2 nmo remam: «Bec
31 Teaa», «I'padpuyeckoe nzodpaxkenne CHI,
«Cuibm»
o Hapnenne.  CrnocoObl  yMEHbLIEHUS U BH6J‘1H0TCK3 LOK
yBeMUeHH s ABJIeHHS 6 https://rn.edsoo.ru/ff0a20a
13 JlaBiieHue ra3a. 3aBUCHMOCTb JaBIICHHS Ta3a bubanoreka LIOK
0T 00BEMa, TeMIIePATYPhI https://m.edsoo.ru/ff0a237
34 Ilepenaya naBieHMs TBEPABIMU  TElaMU, bub6nuoreka LIOK
XKUJKOCTSMU U razamu. 3akoH [lackaist https://ni.edsoo.ru/ff0a25b
35 JlaBneHne B XKHMAKOCTH W ras3e, BbI3BAaHHOE bu6mmoreka [JOK
JICVICTBUEM CHUJIbI TSXKECTU https://ni.edsoo.rii/ff0a271
Pemenne 3amad mno Tteme «/laBneHue B bu6nmoreka [JOK
36 JKUJIKOCTHU U rase. 3akoH Ilackams 6 https:/ni.edsoo.ru/ff0a282
bu6mmoreka [JOK
37 Coobwarommecs cocye! https://m.edsoo.ru/ff0a297
. bubnumoreka [IOK
38 TPunpasineckuii npece https://m.edsoo.ru/ff0a313
MasnowmeTtpsl. [TopiiiHeBO# KUIKOCTHBIN
39 Hacoc
Atmocepa.[IprunHbICy1IIeCTBOBaHUS bubmnoreka [JOK
40 BO3/IyLLHON 0GOIOUYKA 3eMIIH. https://m.edsoo.ru/ff0a2bSa
41 Bec Bo3ayxa. ATmocdepHoe naBieHue bubanorexa LIOK
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

https://m.edsoo.ru/ff0a2b5

0 U3smepenue atmochepHOro gasiaenus. OmbIT bubamnoreka LIOK
Toppuuein https://ni.edsoo.ru/fF0a2da
43 3aBHCUMOCTB aTMOC(HEPHOTO IABICHUS OT bubanorexa [IOK
BBICOTBI Hajl YPOBHEM MODS 4 https://ni.edsoo.ru/fF0a2fc
14 Bbapomertp-anepoua. AtmocepHoe bubanorexa [IOK
JaBICHHE HA PA3JIMYHBIX BHICOTAX 4 https://m.edsoo.ru/ff0a2fc
45 Pemenue 3ama4 mo reme " AtmochepHoe
nasieHue"
JleficTBYE KUIKOCTH U I'a3a Ha IOTPYKEHHOE Bubmmoreka [IOK
46 https://m.edsoo.ru/ff0a327
B HUX TeJO. ApXHMEIOBa Cujia 6
JlabopaTopHas pa6ora Ne6 «Onpenesienue
BbITAJIKHBAIOLIEH CUJIbI, IeiiCTBYOLIel Bubmmorexa LIOK
47 https://m.edsoo.ru/ff0a33f
HA TeJI0, MOTPYKEHHOE B JKUTKOCTh) .
Hucrpykrax Th B
48 Pemenue 3anau bubnuoteka [IOK
https://m.edsoo.ru/ff0a351
bu6mmoreka [IOK
49 IInaBanue Ten https://m.edsoo.ru/ff0a3a9
50 Pemenne 3aga4d mo remaMm: «IlmaBanue Bu6nuoreka [JOK
cynos. Bosnyxomnasanue», «J{aBneHue https://m.edsoo.ru/ff0a365
51 Pemrenne 3amgaud mo remam: «IlmaBanue
cynoB. Bo3nyxomnaBanuey, «/laBnenue
KonTpoasnas padora Ne3 mo reme
52 «JlaBJIeHHe TBEPAbIX TeJI, dKUAKOCTEH U

ra3oB»
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bu6nmoreka [JOK

53 Mexannyeckas pabota
https://m.edsoo.ru/ff0a3f82
54 Pewenne 3amaq
55 MomHocTh. EquHnIBI MOITHOCTH Bubmiorexa LOK
https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenosanue "Pacu€t MomHoCTH,
pa3BUBaeMoi Npu NOABEME IO JeCTHUIE"
57 IIpocTeie Mexanu3Msl. Peruar. PaBHoBecue
CHWJI Ha pblyare
JlabopaTopnasi padota Ne 7
58 - patop P . bu6mmoreka [JOK
«McceaenoBanne ycJI0BHil paBHOBeCHs httns://m.edsoo.ru/ff0ad78e
poruara» Uncrpykrax Th .
59 Pemenue 3a1au mo Teme «Y cioBus bubnuoreka [IOK
paBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
60 KoaddummenT nonesnoro aeiictust
MEXaHHU3Ma.
61 JlaGopaTopuasi padora Ne8 «Borunciienue
KII/] HaKJ10HHOM MJIOCKOCTH))
Hucrpykrax Th
2 Pemenne 3amau mo reme "Pabora, Bu6mmorexa [TOK
MoImHocTh, KIT/T" https://m.edsoo.ru/ff0ad4c48
63 Mexannyeckas sHeprusa. Kunertnueckas u Bu6mnoreka LIOK
MOTEHIHAIBHAS SHEPT UL https://m.edsoo.ru/ff0a4252
o 3aKOH COXPaHEHUsI MEXaHUYECKOW IHEPTUN
65 KonTpoabnasi padora Ned4 no teme

«PaboTa 1 MOIHOCTH. DHEPTrUs
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PesepBHbIit ypok. PaboTta ¢ TekcTamu 1o

bubmuoreka [IOK

66 TeMe "MexaHndeckoe IBHKeHHe" ! https://m.edsoo.ru/ff0adec6
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

67 teme "JlaBiieHre TBEPABIX TE, )KUIKOCTEH 1 1 Bubmaorexa LOK

" https://m.edsoo.ru/ff0adffe

ra3oB

68 PezepeHblii ypok. PaboTa ¢ TekcTamu 1o 1
teme "Pabota. MomHocTs. DHeprus”

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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8 KJIACC

No KonnuecTBo yacoB
Hara usy4enus DJIEKTPOHHBIE
JIabop. UQpOBLIE
n/n Tema ypoka KouTp
Bcero Pa6 o0Opa3oBaTeibHbIE
pa6. [Fa0-
pecypcbl
[ToBTOpEeHNE OCHOBHBIX MOHATHI U 0 0
1 dbopmyi 3a 7 kiacc. Pemenue 3agau 1
[ToBTOpEHNE OCHOBHBIX MOHATHI U 0 0
7 dbopmyi 3a 7 kitacc. Pemenue 3amaq 1
3 Bxoanasi kKoHTpoJIbHast padora Nel
1 1 0
OcHOBHBIE MTOJIOKEHUS
. bu6mmoreka [IOK
4 MOJIEKYJISIPHOKMHETHYECKON TEOPUU U
https://m.edsoo.ru/ff0a525
WX OIBITHBIE MOATBEpKAeHMs. Macca 0 0 6
¥ pa3Mep aTOMOB U MOJIEKYIL. i
1
OOBsicHeHHEe CBOUCTB TBEPAOTO,
5 KHJIKOTO ¥ Ta3000pa3HOTO COCTOSHUI 0 0
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON Teopun 1
6 bu6mmoreka [JOK
Kpucrannuueckue u amopgHbie Tena 1 0 0 https://m.edsoo.ru/f0a580
CMaunBaHuE U KallWJUIIPHOCTb. 0
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

Temnepatypa. CBs3p TEMIIEPATYPBI CO

7 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 0
yacTtull. TemioBoe pacliupeHue u
Buytpennss sueprusi. Crioco0Osl
8 M3MEHEHUs BHYTPEHHEN SHEPTUH. 0 Bu6mrorexa LOK
https://m.edsoo.ru/ff0a5c60
9 B erLTonenena bubmuoreka [IOK
HARL TEILIOTIEpe/lasi 0 https://m.edsoo.ru/fi0a6412
10 Konsekuus. U3nyuenue 0
Ypok-xkongpepenyusa "Ilpakmuueckoe
1 UCROJIb306AHUE MENTI0BbIX CEOIICME 0 bubnuoteka [IOK
6euiecme U Mamepuaios 6 uesix https://m.edsoo.ru/fi0a65c0
IHepzocoepexcenun "’
) KonnuecTBo TemnoThl. Y aenbpHas 0 bu6nuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/fi0a6976
13 YpaBHEeHHE TEIIOBOTO OanaHca. 0 bubnuoreka [IOK
TemnnooOMeH U TEIIIOBOE paBHOBECHE https://m.edsoo.ru/fi0a7088
JlabopaTopHnas pabora Nel «M3y4denune
4 ycTpoiicTBa kajopumerpa», Th . Bu6munorexa [TOK
https://m.edsoo.ru/fi0a6a98
Pacuer konuuecTBa TEIIOTHI,
15 HE00X0IUMOTr0 JJIsl HArpeBaHUs Tela U 0

BBLACIACMOI'O UM IIPU OXJIAKACHUN
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaGoparopnas padora Bu6morexa LIOK
16 Ne2"OnpenesieHue yaeabHOM https://m.edsoo.ru/ff0a6bb
TemjioemkocTu Bemecrsa', Th 0
DHeprus TOIIuBa. Y JeabHas TeraoTa bubmuorexa [JOK
17 cropanus 0 https://ni.edsoo.rui/fF0a7b
[InaBneHue u oTBepIeBaHNE Bu6mnuorexa [IOK
18 KPUCTAJNIMIECKHUX TEI. Y ICIIbHAs 0 https://m.edsoo.ru/ff0a71d
TEIIOTa IJIaBJICHUS 2
bu6nunoreka [IOK
19 Pemenue 3amau 0
A https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAIIHS. bubnuoreka LIOK
Hcnapenne 0 https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Temiora
nmapooOpa30BaHUs U KOHICHCAIIHH. Bubmaorexa HO_K
21 0 https://m.edsoo.rui/f’0a786
3aBUCUMOCTb TEMIIEPATYPHI KUTICHUS OT .
aTMOC(EpPHOTO JaBJICHUS B
bubmmoreka [IOK
22 Pemenwne 3amau 0 https://m.edsoo.ru/ff0a762
8
73 Pemenue 3anay Ha onpeneneHne 0
BJIQYKHOCTH BO3/yXa
[TpuHIHITB pabOTHI TETIIIOBBIX
24 neurarencit". [laposast TypOuHa. 0
JIBuraTenb BHyTPEHHETO CrOpaHus
KII[] remioBoro aeurarens. TeninoBbie
o bubmorexa [JOK
25 JIBUTATENH U 3aIIUTa OKpPYKarouei 0

cpenbl

https://m.edsoo.ru/ff0a7c7c
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https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3akoH COXpaHCHH:A U IIPECBPAILLICHUA

26 SHEPTUH B TEIUIOBBIX MPOIECCax 0
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
27 Tel\/llle "TernnoBbie ﬂBIJ)IeHI/Iﬂ. I/II;MCHGHI/IG 0 bubmmorexa [OK
N " https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHMI BEIIeCTBa
Kountpoabsnas padora Ne2 mo reme Bu6nnorexa [[OK
28 "TenoBble iBJaeHusA. U3MeHeHne 0 https://ni.edsoo.ru/fF0a86a
arperaTHbIX COCTOSIHUII BeniecTBa ”’ e
Dnektpuzarus tein. J[Ba pona
29 ANEKTPUYECKUX 3apSIO0B 0
JlabopaTopnasi pa6ora Ne3
30 "JueKkTpHU3anusA TeJ HHAYKIHel 1 1
MPH CONPUKOCHOBEHUM" Th
B3aumoneicTue 3apsiKEHHBIX TEN. bubnnoreka ITOK
3 3akon Kymnona 0 https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojue. HanpsxeHHOCTH
32 ANEKTpU4ecKoro nois. [Ipunnun 0 bubmorexa [OK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UIINH IEKTPUUECKIX MOTeH
33 Hocurenu snexTpuueckux 3apsiios. 0
OnemeHTapHbIi 3apa1. CTpoeHne aToma
[IpoBOIHUKY U TUAJIEKTPUKH. 3aKOH Bbu6nunoreka IIOK
34 COXpaHEHUs JICKTPUYECKOr0 3apsaaa 0 https://m.edsoo.ru/ff0a8ef6
Pemenue 3agau Ha IIPUMCHCHHUC CBOMCTB Bubnuoreka ]_IOK
33 DJIEKTPUYECKUX 3apsa0B 0 https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKH TOK, yCIIOBUS €T0
36 cyuiectBoBanus. MlcTouHnku 0 Bubmorexa HOK

QJICKTPHUYICCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

Bbubnunoreka [IOK

37 JlericTBUS DIEKTPUUECKOTO TOKA 0 https://m.edsoo.ru/f0a%6h
DJIEKTPUYECKUH TOK B METAJIJIAX, bubmuorexa [JOK
38 KUIKOCTSX U ra3ax 0 https://m.edsoo.ru/ff0a983
DneKTpruyecKasi Lelb U €€ COCTaBHbIE
39 4acTU DJIEKTPUUECKOE HAIIPSIKEHHUE. 0
BonbsT™eTp.
40 Cuna Toka. AMniepmerp. 0
41 Pemienue 3amau 0
47 CornpoTuBieHre NPOBOAHUKA. 0 bubanorexa [IOK
VY ienpHOE COMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnasipaGora Ne4
«3aBHCUMOCTH
43 MEKTPHYECKOT 1 bu6mmoreka [IOK
o https://m.edsoo.ru/ff0aa738
CONPOTHUBJICHUA NPOBOIHUKA
44 JlaGopaTopnasi padora Ne5
«M3Mepenne 3JeKTPHIECKOro 1
HanpsekeHus» Th
3aBUCHUMOCTD CUJIbI TOKA OT
bubnuoreka [IOK
45 HarnpskeHus. 3akoH OMa 1S yyacTka 0
https://m.edsoo.ru/ff0aad44a
enu
JlaGopaTtopHas pa6ora Ne6
46 «H3MepeHne cCONPOTUBJICHUS 1
nposoanuka. U3yuyenue npuHIHna
aeiicreus peocrara». Th
47 [TocnenoBarenbHOE U MapaieNbHOE 0

COCIUHCHUS ITPOBOAHUKORB
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https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

48

Pemenue 3agau

0
49 Pemienue 3amau 0 Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0aadle
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
50 Ona a;[ o (f) COeIIHe 0 bu6nuoreka [JOK
Ma JIJISl pa3InIHOT WHEHUS .
AP a https://ni.edsoo.ru/fF0aaf8a
MIPOBOTHUKOB
PaboTa 1 MOIIHOCTB AIEKTPUUECKOTO bu6mumoreka LIOK
31 Toka. 3akoH [[xoyns-Jlenna 0 https://m.edsoo.ru/ff0ab12
JlaGopaTtopHas padora Ne7
52 3 5 e pe aé)o OLIHOC 1 bubmmorexa [IOK
«H3mepenn ThI 1 MOIIIHOCTH
p P n https://m.edsoo.ru/ff0ab3e0
3JieKTpru4eckoro Toka» Th
DNEeKTPUUYECKUE TIETTH U TOTPEOUTEN Bu6uorexa [JOK
53 3IEKTPUUECKOIN SHEPTHU B OBITY. 0 https://m.edsoo.ru/ff0ab66
KopoTtkoe 3ambIkaHne 0
[ToaroroBka Kk KOHTPOJILHOM padboTe Mo
54 TeMe "DIIEKTPUUECKUE 3apsiIbl 0 Bubmorexa IIOK
p DAL . https://m.edsoo.ru/ff0abd2c¢
3apshKeHHBIE Tella U UX B3aUMOJICHCTBUSI.
[TocTosIHHBIM 51eKTpUYECKUI TOK"
KonTpoabHas pabGora mo reme
Ne3"JekTpuyeckue 3apsiabl.
bub6nmoreka [IOK
55 3apsiskeHHbIE TeJIa U X 0
. . https://m.edsoo.ru/ff0abead
B3aumojeiictus. [locTosiHHbI
JJIeKTPUYeCKHil TOK"
[TocTosiHHBIE MATHUTBI, UX
56 0

B3aHMOJIENICTBUE

48



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

JlabopaTopHasi pa6ota Ne§

Bbubnunoreka [IOK

>7 «W3y4yenne mosieii mMoCTOSTHHBIX 1 https://m.edsoo.ru/ff0ac3d0
maruutoB» Th
MarnuTtHO€e noje. MaruuTHoe moje Bu6nmnoreka LIOK

58 3eMJIM U €ro 3HaueHHe AJIS )KU3HU Ha 0 https://ni.edsoo.ru/fF0acOb
3emie a
OmnsIT OpcTena. MarHuTHoe nose

59 AJIEKTPUYECKOTr0 TOKa MarauTHoe nosue 0 bubmorexa HOK

https://m.edsoo.ru/ff0ac1d2
KaTyIIKH C TOKOM
Pemenue 3amau bubmmorexa [JOK

60 0 https://m.edsoo.ru/ff0ac74a
DNeKTpOABUTaTEIb HOCTOSTHHOTO TOKA.

61 Hcnonws3oBaHue 31€KTpOABUTATENICH B 0 bubnnorexa [IOK
TEXHUYECKUX YCTPOMCTBAX U HA https://m.edsoo.ru/ff0ac86¢
TPAHCIIOPTE.

OnsiTel @apanes. 3aKoH

62 3JIEKTPOMArHUTHOM MHAYKIWH. [IpaBuiio 0
Jlenma
OnexrporenepaTop. CriocoOb
MOJTyYEHHUS JIEKTPUUECKON SHEPTUH.

63 DNeKTpOCTaHIIMK Ha BO30OHOBIISIEMbIX 0
UCTOYHUKAX dHEPIruu
ITonroToBka Kk KOHTPOJIBHOI paboTe Mo

64 TeMe "DIEKTPUUECKNE U MAarHUTHbBIE 0

sIBJICHUA"
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https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonTposbHasi padora no reme

65 Ne4" JnekTpuyeckue ¥ MArHUTHbBIE 1 bubmioreia LIOK
" https://m.edsoo.ru/ff0acb14
sIBJICHUS
66 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o i bubnnorexa [IOK
teme "TernnoBbie sBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepeHelii ypok. PaboTta ¢ Tekctamu 1o bubmmoreka [IOK
Teme "[loCTOSTHHBIN AIEKTpUUECKUNA 1 0 https://m.edsoo.ru/ff0acdc6
TOK"
63 PezepeHslii ypok. PaboTa ¢ TekcTamu 1o ) 0
TeMme "MaruuTHsle sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

JI:I;JH Tema ypoka KonnyecTBo yacos Jlata wsyenms IIeKTPOHHBIE LIPPOBbIC
Beero |Kontpab. o0pazoBaTebHbIE
Jlabopao. pecypesI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
dhopmy 3a 7 kimace ! 0 0
[ToBTOpEHME OCHOBHBIX MOHITUH U bubnmnoreka [IOK
¢dopmyn 3a 8 kinacc 1 0 0 https://m.edsoo.ru/ff0ad474
but6mmoreka [JOK
Bxoanasi koHTpOJIbHasi paboTa Nel 1 1 0 https://m.edsoo.ru/ff0ad19a
HepaBnomMepHoe nipsiMoSIMHETHOE
nBukeHue. CpeHsisi ¥ MTHOBEHHAs 1 0 0]
CKOpOCTb.
CKopoCTh MPSAMOJMHEHHOTO . bubimoreka LIOK
PaBHOYCKOPEHHOT0 JIBMKEHUs. I'padux 0 0 https://m.edsoo.ru/ff0ad8d4
CKOpOCTH
Pemenue 3anau
1 0 0
JlabopaTropuasi padora Nel
"OmnpenesieHue yCKOPEHNs TeJla MPH { 0 ! bu6nuoreka [IOK
PABHOYCKOPEHHOM IBHKEHHH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CBo0OonHoe nagenue teii. OnbIThl
Tanunes

bubmuoreka LIOK
https://m.edsoo.ru/ff0ael 76

10 LlenTpocTpeMUTENBHOE YCKOPEHHE.
PaBHOMepHOE nBHXKEHUE TTO
okpyskHoctu. [lepron u yacrora
obpamenus. JInneitHas u yrioBas
. bubmuoreka [IOK
11 IlepBb1it 3akoH HproTOHA. BEkTOp Critbl https://m_edsoo.ru/ffl)ac6 12
12 bu6nmoreka [JOK
Bropoii 3akoH HeroTOHA. https://m.edsoo.ru/ffl)ac72a
PaBHopelicTByOIIAsA crita
13 Tpetunii 3akon Hetotona. Cynepno3unus bubnnorexa [IOK
CHII https://m.edsoo.ru/ffl)ae982
14 Pewrenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB bubnnorexa [IOK
Herorona https://m.edsoo.ru/ffl)aeb6e
bu6mmorexa [IOK
15 C .3 I
113 YIPYTOCTH. SaKOof L yKa https://m.edsoo.ru/ffl)aeca2
16 Pemenue 3amau no teme «Cuia
YOPYTOCTH
17 JlabopaTopnasi padota Ne2 Bu6imoreka LIOK
«OmnpenesieHue KeCTKOCTH NMPYKUHBD) https://m.edsoo.ru/f!Daee28
18 CHa Tpenus bu6mmorexa [JOK
https://m.edsoo.ru/f!Daf738
19 Pemenue 3anad no reme «Cuma TpeHU bubmaorexa LIOK
https://m.edsoo.ru/f!Dafa26
JlabopaTopHas paGora
20 N03"(I;11 ep e.ﬂeﬂpne K03 uIHeHTa bubamorexa LIOK
- pea bpun https://m.edsoo.ru/f!Daf8be

TpeHust
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

CKOJbKenus"

o1 Pemenue 3amay mo treme ""3aKOHEI bu6nuoreka [JOK
Herorona. Cumna YIOPYTOCTH. Cuna https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TSKECTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO Bu6nuorexa [IOK
majacHusA https://m.edsoo.ru/ff0af044
Vpok-xoH(pepeHnus " JIBUKeHUE TE
p p
23 BOKPYT I'PaBUTAllUOHHOI'O LIEHTPa
(Conneunas cucrema). ['amakTuku"
4 Pemenne 3anau o reme "Cuna TskecTu Bu6munoreka [LIOK
Y 3aKOH BCEMUPHOTO TIATOTEHUs" https://m.edsoo.ru/ff0af5{8
5 IlepBas kocmMu4eckas CKOPOCTb. bubnmoreka LIOK
HesecomocTs u ieperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBECHE MaTeprUaIbHONM TOYKH.
Ao0conroTHo TBEpHOE TeN0. PaBHOBECHE
26 .. P .. on bubmmoreka [IOK
TBEPIOIrO TeJIa C 3aKPEMIEHHON" OCBIO
P P https://m.edsoo.ru/ff0afe36
BpauieHuss. MomeHtT cuibl. LieHTp
TSDKECTH
PaBHOBeCHEe MaTepHaAIbHON TOYKH.
AbcomoTtHo TBEpAOE Teno. PaBHoBecue
27 TBEPIOTO TeJa C 3aKPETUIEHHON" OChIO
BpauieHuss. MomeHt cuibl. LieHTp
TSDKECTH
o Pemenue 3agad mo reme "MOMEHT CHUIIBL. bu6nunoreka [JOK

entp TsxecTn"

https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo

" bubnuoreka [IOK
29 TeMe "MexaHnuecKkoe IBIKECHHE.
N " https://m.edsoo.ru/ff0b0408
Bs3aumonelicTBue T
KonTpoasnas padora Ne2 no reme
" bubmmoreka [IOK
30 MexaHuuyecKoe JBHKEHHUE. .
- https://ni.edsoo.ru/fFOb06ec
B3aumopeiicteue Tea"
31 Nmnynbc tena. Umnynbe cuibl. 3aKoH
COXpaHEHUs UMITyJIbca. YTIPyTroe bub6mmoreka LIOK
https://m.edsoo.ru/ff0b07fa
HEYIIPYTO€ B3aUMOJICHCTBHUE
19 Pemenue 3amau bubmmoreka [IOK
https://m.edsoo.ru/ff0b096¢
33 "
Ypok-koHpepenius "PeakTuBHOE
JIBUJKECHHE B IIPUPOJIEC U TEXHUKE"
34 Mexannueckast paboTa ¥ MOIIHOC bubnnorexa [IOK
At % paboTa H MOTUHOCTE https://m.edsoo.ru/ff0b0a84
15 Pabota cuiibl TSXKECTH, CUJIBI YTIPYTOCTH Butimoreka [IOK
U CUJIbI TPCHUSA https://m.edsoo.ru/ff0b0db8
36 Pernrenue 3amau
37 CBs13b HEpruM ¥ pabOTHI.
[ToreHmmanpHast HEPTUst
18 Kunernueckas sneprus. Teopema o Bu6mmorexa [TOK
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUHU B MEXAHUKE
10 Pemenue 3amau bubnuoreka [JOK

https://m.edsoo.rii/ff0b12fc
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https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41 KonebaTenpHOE NBUXEHHE U €T0 Bubmnoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
1 3aryxatomue kojie0anus. BeiHyKIeHHBIC bubnnoreka [IOK
KojeOanus. Pezonanc https://m.edsoo.ru/ff0b2010
03 MareMaTn4yeckuil ¥ IPy>KUHHBIN
MasITHUKH
Pemenue 3amau
44
45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJICOaHHIX
JlaGopaTtopnas padora Ne4
«OmnpenesjieHue 4acTOTHI U EPHOIA bubmmorexa [HOK
46 per . puoa https://m.edsoo.ru/ffOblaec
KOJIeOaHUIl MATEMATHYECKOI0
MAasiITHUKAQ»
47 Pemnrenue 3amau bubnnorexa LIOK
https://m.edsoo.ru/ff0b197a
Mexanndeckne BOTHBI. CBOWCTBA
bu6nmoreka [JOK
48 MEXaHU4eCKHX BOJIH. [IpoaosbHbIe
https://m.edsoo.ru/ffOb21fe
MOINEPEYHBIE BOJTHBI
Ypoxk-koupepenuus "MexaHnueckue
49 BOJIHBI B TBEpAOM Tene. CelicMuueckne
BOJIHBI"
50 3ByK. PactipocTpanenue u oTpakeHue
3BYyKa
51 3aBHCUMOCTD BBICOTHI 3ByKa OT YaCTOTHI
5 I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKyCTHYECKHI1 pe30HaHC
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

53 VYpok-koHpepeHus "YabTpa3Byk U Bubmmoreka [IOK
uH(pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBKa K KOHTPOJIBHOM paboTe 1Mo

" bu6nmoreka [IOK

54 TeMe "3aKOHbI COXPaHEHHUS.

" https://m.edsoo.ru/ff0b25f0
MexaHnnyeckue kojiebaHus U BOJHBI
KonTpoasnas padora Ne3 mo reme

55 "3akoHbl coxpaHeHusi. MexaHuuyeckue
KO0JIe0aHHUA ¥ BOJHBI"

56 DIEKTPOMATHUTHOE MOJIE. Bubmmoreka [1IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJH
Ypoxk-kordepennus "Ikana

58 AJEKTPOMATHUTHBIX BOJIH. bu6mmorexa [IOK
Hcnonb30BaHnE 371€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1J1s1 COTOBOM CBsI3U"

s JlaGopaTtopnas padora NeS BuGmorexa LIOK
«HUccneoBanne CBOHCTB https://m.edsoo.ru/ff0b2c6e
3JIEKTPOMATHUTHBIX BOJIH C IOMOIIbI0
MoOnJIbHOIO Tesieona». Th

60 Pemenne 3aau Ha onpenenenue
YacTOTHI U JUTMHBI 3JIEKTPOMArHUTHON
BOJIHBI
DJIEKTpOMarHuTHas IpUpoOJa CBETA.

N bubmmoreka [IOK
61 CxkopocThb cBeTa. BosiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku cBera.
N bu6mmorexa [IOK
62 [IpsiMonMHEITHOE pacIpoOCTpaHEHHE

CBETa.

https://m.edsoo.ru/ff0b3658

56



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3atmenust Connua u JIyHst

3aKOH OTpa)K€HUsI CBETA. 3epKaJia.

bu6nmoreka [JOK

63 Pemienue 3aa4 Ha mprMEHEHNE 3aKOHA
A p https://m.edsoo.ru/ffDb38c4
OTpa)KEHUS CBETA
64 [Tpenomnenue cBeta. 3akoH Bu6imoreka LIOK
[IPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[lonHoe BHYTpeHHEe OTpaXxeHHUE
65 cBera. Mcnonp30BaHHWE  TOJHOTO bubmmorexa HOK
BHyTpeHHeFO OTpa)KeHI/IH B hﬂ_:[ZS://m.edSOO.ru/fﬂ)b3CSC
ONTUYECKUX CBETOBOIAX
JlaGopaTopHas padora Ne6 «M3yuenue
66 CBOIICTB M300pa)keHUs1 B cOOMPaIoLIe
JIMH3e»
VYpoxk-koudepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUSI:
CBETOBO/IbI, OITTUKOBOJIOKOHHAS CBA3b"

68 JInnsel. OnTuyeckast cuiia JUH36I bubnmorexa LIOK
https://m.edsoo.ru/ff0b3f2¢
bu6mmorexa [IOK

69 [TocTpoenune n300paxeHUN B JIMH3aX . =

p p https://ni.edsoo.r1i/fF0b444a

70 Pemnrenue 3amau

- bu6mmoreka [IOK

Ypok-koHbepeHius "OnTuyeckue https://m.edsoo.ru/fF0c0a7e
JIMH30BBIE TPUOOPHI"
72 ['ma3 kak onTuyeckas cucrema. 3peHue Bubnnorexa LIOK

https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypoxk-kordeperuus "JledexTsl 3peHus.

73
Kaxk coxpanuts 3penue"
Paznoxenue 6eoro cBera B CIEKTP. :
74 OmnbiTel HhtoTOHA. Clio)KeHune bubmmorexa HOK
https://m.edsoo.ru/ff0c0f4c
CIIEKTPaJIbHBIX 1[BETOB. Jlucnepcus ceeta
0 5 bubmuoreka [IOK
- MBITHI 10 PA3JIOKEHUIO OEI0ro CBETa B httns//m._edsoo.ru/f0c0e2a
CIIEKTP ¥ BOCIIPUATHIO IIBETA MPEIMETOB
6 VYpok-npaktukyM "BosHoBbIe cBOMCTBA
CBeTa: AUCIIepPCHs], UHTEpPEepeHIIUs U
mudpaknys”
- Omneitet Pezepdopaa u nnanerapuas Bubnuoreka IIOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynater bopa. Moaens atoma bopa
0 bubmuoreka [{IOK
Hcnyckanue u morsonieHue cBeTa https://m.edsoo.ru/ff0c144c
aromoMm. KBaHTsl. JInHelyaTeie CIEKTPBI
20 Ypoxk-npaktukym "Habmronenue Bu6mnoreka LIOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIBI Bubmmoreka LIOK
https://m.edsoo.ru/ff0c1672
% Crtpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIC MpEeBpaIeHUS. bubnmnoreka [IOK
H3oTonbl https://m.edsoo.ru/ff0clal4
*4 Pewenne 3amau no reme: Bubmmoreka [IOK

"PannoakTrBHBIC IPEBpaIICHUS "

https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c18ac
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[lepuon nonypacnana

85 JlabopaTopnasi padota Ne 7
«H3mepeHne ecTeCTBEHHOT 0
paauanuoHHOro ¢pona 103MMeTPOM»

Ypok-koHbpepenius  "PagnoakTHBHBIC

86 U3IIy4YeHUsT B  OpHUPOAE, MEIUIIHNHE, bubmmorexa [IOK
TexHmKe" https://m.edsoo.ru/ff0c2126

27 SnepHble peakuu. 3aKOHbI COXPAHEHUS Butmmoreka [TOK
3apsAA0BOro U MacCOBOT'O YHUCCII https://m.edsoo.ru/fiDc1c58

28 DHeprus CBs3U aTOMHBIX siep. CBs3b Bu6mnoreka LIOK
MAaccCHI ¥ SJHEPTUHN https://m.edsoo.ru/fi0c1d7a
Pemenue 3anau no teme "SAnepHeie

89 peaxyu”

90 Peakuuu cuHTe3a u geneHus saep. bu6mmorexa [JOK
Wcrounuku 3eprun CosiHIA U 3BE3]T https://m.edsoo.ru/fi0c1e88
Ypok-koupepennus "SnepHas

91 sHepreTuka. JleicTBus paJuoaKkTUBHBIX
W3JIy4YEeHHI Ha )KUBbIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJIBEHOU paboTe 1Mo
TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubnnorexa [IOK

92 DneKTpoMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/fi0c223e
sBieHus"

Kontpoabsnas pabora Ned o reme

93 ""JJIeKTPOMATrHUTHOE TO0JIe.

DJ1eKTPOMArHUTHBIE BOJIHBI.
KBauroBbie aBjienusa"
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https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

o4 [ToBTOpeHue, 06001IEeHHE. bubmumoreka LIOK
JlabopaTopHasi pa6oTa no Kypcy 1 0 https://m.edsoo.ru/ff0c245a
"B3anmopeiicTBue Tea' 1
[ToBTOpenue, 06061meHue. Pemenue

95 p ’ B 1 0 0 bubmuoreka [IOK
pacyYeTHBIX M KaY€CTBEHHBIX 3a/1a4 110 httns:/m.edsoo r/ 02572
teme "TeroBbie mporecch”

[ToBTOpenue, o6o0mmenue. Pemenne

96 ACYCTHBIX U KaYECTBEHHBIX 33]1a4 110 1 0 0 bubmmorexa [OK
p s . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBsix aBurarenei”

5| pacecrmn nxaseersemmxoaganno | 1|0 0 BuGaorera LIOK
p " I,[, https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK

08 IIpomeskyTOUHASI KOHTPOJIbHAS 1 0 Bbubnnorexa IIOK
pa6ora Ne§ 1 https://m.edsoo.ru/ffDc2c52
[ToBTOpenue, o6ob6menue. Padora ¢

" bubmmoreka [IOK
99 TEKCTaMHM 10 TeMe "3aKOHBI COXpAHEHUS 1 0 0
" https://m.edsoo.ru/ff0c2d6a
B MEXaHHUKE

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 0 0 bubmuorexa [JOK
texkcTaMu 1o TeMe "Koiebanusa u https://m.edsoo.ru/f10c2¢82

101 [ToBTOpenue, 0606mmenue. Padora ¢ i 0 0 Bu6uorexa [JOK
TekcTamMu 110 Teme "CBETOBEIC SIBJICHUA" https://m.edsoo.ru/ff’0c3044
[ToBTOpenue, o6o6meHne. Pabota ¢

102 TekcTamu 1o Teme "KBaHToBast 1 1 0 0
snepHas puzuka"

OBUIEE KOJIMYECTBO YACOB I1O 102 s g
[TPOTPAMME
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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MMPOBEPAEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA30BATEJIbHOI ITPOIr'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMSI 7 KJIACC

Kox nposepsiemoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pa3anyaTh SBJICHUS 110 ONMKUCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE (PU3NIECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpY’XKaloIIeM
MHUpe, B TOM uucie (U3NYECKHe SABIEHUS B NPUPOJE, NPU 3TOM NEPEBOIUTH
MPAaKTUYECKYIO 3a7auy B Y4eOHYI0, BBIJICISATh CYIIECTBEHHbBIE CBOMCTBA (IIPU3HAKH)

(buznyecKuX SIBICHUN

1.4

OIMUCbIBATH M3YUCHHLIC CBOICTBA TEI H (1)I/ISI/I‘~I€CKI/I€ SABJICHUSA, HWCIIOJIb3YyA
(bI/I3I/I‘IeCKHe BCJIMYHUHBI, ITPU OIMMCAHWUU NIPABUJIBHO TPAKTOBATH (1)143H‘I€CKHI>1 CMBICJI
HCIIOJIb3YCMbBIX BCJIMYWH, HX 0003HaUYCHHUS U CANHUIIbI (1)I/ISI/I‘~IGCKI/IX BCJIIMYHH,
HaXo0aUuTb (I)OpMy.]'ILI, CBA3BIBAIOIIUC JTAHHYIO (I)I/I3I/IIICCKYIO BCIMYNHY C IpyTHUMU

BEJIMYMHAMH, CTPOUTH Ipa)UKN N3yUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETMINH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHUS U IPOLECCHI, MCIIONb3YS
W3yYeHHbIE 3aKOHBI, NPH 3TOM JaBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA U

3aIMUCBIBAThL €0 MATCMATHUYCCKOC BhIPAKCHUC

1.6

OOBSICHATh (PM3MUECKHE SIBJIICHUS, MPOLIECCHI M CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 | - 2 TOTUYECKHX Iaron
Cc oropoii Ha 1 - 2 U3y4YeHHBIX CBOMCTBA (PU3UYECCKUX SBJICHUHN, (PU3UUYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemath pacu€THble 3afaud B 1 - 2 neHCTBUS, MCHOJIb3Ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBalOIME (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHajgW3a YCIOBHS 3aJa4M
3aIMCBIBAaTh KPaTKOE yCIIOBHE, MOJICTABIIATH (PU3NIECKHE BETMUMNHBI B (POPMYIIBI U
[IPOBOJIUTH PAacU€Thl, HAXOAUTh CIPABOYHBIC JJAHHbIE, HEOOXOAUMBIE JUISl pPEIIECHUS

3aJa4, OLEHUBATH PEATUCTUYHOCTD TOTYYeHHON (PU3NIECKOIN BETUUNHBI
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1.8

pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOKHO PEHIMTh MPH MOMOIIU (U3HYECKUX|
METOZOB, B OINMCAaHWU MCCIIECOBAHUS BBIIEIATH MPOBEPSEMOE MPEANOI0KEHHE
(runotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJIYUYEHHBIH Pe3ylbTaT, HAXOAWUTH

OIIINOKH B XOJ¢ OIibITa, ACJIaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

1.9

MMPOBOJIUTH OTMBITHI 1O HAOJIOJACHHUIO (U3MYECKUX SBJICHUM WU (PU3HMUECKHUX
CBOMCTB TeJ: GOPMYIUPOBATH IPOBEPSAEMBIC TIPEITOIOKCHUS, coOuparb
YCTAaHOBKY M3 TMPEJIOKEHHOTO O0OpYIOBaHUS, 3allUChIBaTh XOJA OMbITa U

(bopMyIMpPOBATH BBIBOAI

1.10

BBITIONHATh TPSIMBbIE HM3MEPEHUsSI C HCIOJIb30BAHMEM AaHAJOTOBBIX U HU(POBBIX|
mpuOOpPOB, 3aMKUCHIBATH MOKa3aHHUs MPUOOPOB € YUYETOM 3aJaHHON aOCOIIOTHOM

MOrPEIIHOCTH U3MEPEHUI

MPOBOAMTDH UCCIIEJIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BEIMUMHBI OT APYToi
C HCTOJBb30BaHUEM MPSMBIX U3MEPEHHI, y4acTBOBaTh B IMJIAHUPOBAHUU yUEOHOTO
UCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIMIOJNHATH HW3MEpPEHUs, CIEays
MPeII0KEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTAThl IMOJYYEHHON 3aBHUCHUMOCTH
(bu3MYECKUX BEMYHMH B BUJIE MPEATIOKEHHBIX Ta0 UL U TpadUKOB, 1eJaTh BHIBOJIBI

10 pe3yJibTaTaM UCCIIEOBAHUS

1.12

MMPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIIUYWH, CICAYs MPEIIOKECHHOM]
WHCTPYKLMU: TPU BBIMOJIHEHUH M3MEPEHHH coOupaTh HKCIEPUMEHTAIbHYIO

YCTAaHOBKY U BbIYHUCJIATH 3HAYCHUC HCKOMOM BEIUUMHEI

1.13

coOuoiaTh HpaBHiIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢
nabopaTOpHBIM 000pyI0BaHHEM

1.14

yKa3blBaThb MNPUHIUMBI  JEHCTBHS MPUOOPOB U TEXHUYECKUX  YCTPOMCTB,
XapaKTEPU30BaTh MPUHIUIBI JEHCTBUSI U3yUYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOUCTB C MOMOIIBIO UX OMUCAHUS, UCTIONB3YS 3HAHUSIT O  CBOMCTBax

(bI/ISI/I‘-IeCKI/IX SIBIICHUI I/IHCO6XOJII/IMLIe (I)I/ISI/ILIGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

[PUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEPax) MPAKTUYECKOTO
MCIOJIb30BaHUsl (PU3UYECKUX 3HAHMHM B MOBCEIHEBHOM >KM3HM AJisi oOecredeHus|
0e30macHOCTH TpU oOpalleHHuH ¢ MpudopaMH U TEXHUYECKHMMHU YCTpOMCTBaMmH,
COXPAaHEHHUS 370pOBbSl U COOJIIOJIEHUS HOPM OKOJIOTMYECKOTO IIOBEACHHS B

OKpY>Karollen cpene

1.16

OCYIIECTBIISATH OTOOP UCTOUHUKOB MH(pOpMaIuu B ceTd IHTepHET B COOTBETCTBUH
C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U IIyTEM
CpaBHEHHsI pa3IMYHBIX MCTOYHHMKOB BBIICIATH WH(POPMAIMIO, KOTOpAs SBISETCS

MIPOTHBOPEUYNBOMN MITH MOXKET OBITh HEJTOCTOBEPHOMU
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1.17

WCTOJb30BaTh MPU  BHINOJIHEHUH Y4YeOHBIX 3aJaHUil  HAYYHOIOITYJISPHYIO
TUTEpaTypy (QU3NYECKOTO COAEpIKaHMsI, CIIPaBOYHBIE MaTepHallbl, PECYPChl CETH|
WuTepHeT, BiageTh NpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs

nH(pOpMAIUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2
3 MCTOYHUKOB MH(pOpMAIMK (PU3NIECKOTO COAEP)KAHHs, B TOM YHCIE MTyOIMYHO
JiesaTh KpaTKUeE COOOLIEHHUs O pe3yJIbTaTax MPOEKTOB WM y4EOHBIX UCCIIEJOBAHUM,
[IPU OTOM TIPaMOTHO HCIIOJIb30BaTh WM3YyYCHHBIM IIOHATUMHBIM ammapar Kypca

(bu3KKH, CONPOBOKIATH BHICTYINICHUE MPE3eHTaue

1.19

[IPY BBITIOJTHEHUH YUYEOHBIX TPOEKTOB U UCCIIEOBAHUHN paCIpeIeNIaTh O0S3aHHOCTH
B IpynIie€ B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/1Ja4aMH, CJICIUTh 32 BHIMOJHEHUEM
[UIaHa OEHCTBMI, aIeKBaTHO OIIEHHUBATHL COOCTBEHHBIH BKJIAd B AEATEILHOCTH
TPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aHMMO/ICHCTBHE,

YUUTBIBAA MHCHHUC OKPYKAIOUIUX

7 KIIACC

Kon nposepsiemoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HUCIIOJIBb30BaTh INOHATHUA

1.2

Pa3inviaTh ABJICHUA 110 ONMMMCAHUIO X XaPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSIBIICHUE HM3YYCHHBIX (DU3MYECKUX SIBICHHN B OKpY’KarolleM
MHUpE, B TOM 4ucie (U3NUECKUE SIBJICHUS B HPUPOAE, NMPH 3TOM IEPEBOJIUTH
NPaKTUYECKYI0 3aJadyy B Y4yeOHYI0, BBLAEIATh CYIIECTBECHHbIE CBOMCTBA,

(mpu3Haku) GU3HYECKUX SIBICHUN

1.4

ONHKCHIBATh HU3yUYEHHbIC CBOMCTBA Tel M (U3UYECKHE SBICHMS, HCIOIb3Ys
¢usnyeckue BEJIWYUHBI, MPU OMUCAHUM MPaBWIBHO TPAKTOBaTh (PU3UUECKUI]
CMBICJI UCTIOJIb3YEMBIX BEJTMUNH, 0003HAUEHUS U eIMHUIIBI (PU3MUECKUX BEIUYHH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE TAaHHYIO (U3NYECKYIO BEIUUUHY C APYTUMU
BEJIMYMHAMH, CTPOMTH TpapUKH HU3yYEHHBIX 3aBUCHUMOCTEH

(U3UYECKUX BEITUYUH
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L.5

XapaKTepU30BaTh CBOMCTBA Teld, (PU3UUYECKUE SBICHUS U MPOIECCHI, UCMOIb3Ys
M3YyYEeHHbIE 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHa U

3aIMMCbIBATb €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

O00BACHATH (PU3NUECKUE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMil IMPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH MPUYUHHO-
CJICZICTBEHHBIE CBSA3M, CTPOUTH OObsICHEHHME M3 | - 2 JIOTMYECKUX INaroB ¢
NOMOUIBIO |- 2 M3yYEHHBIX CBOMCTBA (PU3NYECKUX SBIICHUH, PU3NUECKUX

3daKOHa HUJIM 3dKOHOMCPHOCTHU

1.7

pemiats pacy€THble 3a1a4yu B 2 - 3 AEMCTBUS, UCTOJIb3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBarOIME (M3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHA 3a/1a4d
3alKMChIBaTh KPATKOE YCIOBHUE, BBIABISATH HENOCTATOK AAHHBIX IS PELICHUS
3a/1a4y, BBIOMpPATh 3aKOHBI M (OPMYIbI, HEOOXOMUMBIC ISl €€ pelIcHWs,
MPOBOAUTH PacUYEThl U CPABHUBATH MOTYUYCHHOE 3HaUeHUE (PU3NUECKON BETNYMHBI

C U3BCCTHBIMHU JaHHBIMU

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELINTh MPHU MOMOIIM (U3UYECKUX
METOJIOB, HCIIOJIb3Yysl OIMCAHUE MCCIEAOBAHUSA, BBIICIATE IPOBEPSIEMOE
IIPEIIOJIOKEHHE, OLICHUBATH IIPaBUWIBHOCTh MOpsAKa  IPOBEICHUS

HCCICOOBaHUA, ACJIIAaTh BHIBOAbI

1.9

MPOBOMTD OTIBITHI MO HAOTIOACHHUIO (PU3MUECKUX SIBICHUN W (PU3NYECKUX
CBOMCTB  Tem:  (opMynupoBaThb  MpOBEpSEMbIC
MPENOI0KEHUs, COOUPATh YCTAHOBKY U3  TMPeaokKEHHOTO

060py,Z[0BaHI/I$I, OIMIKUCBIBATH X0/ OIIbITa U (bOpMy.]'H/IpOBaTB BBIBObI

1.10

BBITIOJIHATD HNPAMBIC U3MCPCHUS C UCITOJIB30BAHUCM aHAJIOTOBBIX HpI/I60p0B n
JaTYHMKOB (1)I/I3I/I‘-ISCKI/IX BCJIMYNH, CPAaBHUBATL PC3YyJIbTAThI

U3MEpEHH ¢ Y4ETOM 3aJaHHON a0CONIIOTHOM MOTPEITHOCTH

IPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJTHOW (PU3HUECKON BETUUMHBI OT APYTON
C HCIOJIBb30BaHUEM MPSMBIX U3MEPEHUI: MIIaHUPOBATh UCCIIEI0OBAaHUE, COOMPATh
YCTAaHOBKY M BBINOJHATH HW3MEPEHUs, Cleays MpeaoKEHHOMY IUIaHy,
(UKCUPOBATH PE3YIbTATHI MOJYIYCHHOW 3aBUCUMOCTH B BUJIE TaOIUIT ¥ TpauKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA
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1.12

MPOBOJAWTH KOCBEHHbIE HW3MEpeHUs (U3MUECKUX BEIUYMH: IUIAHUPOBATH
U3MEpEHHs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPeII0KEeHHON

HWHCTPYKIUH, U BEIYUCIIATD 3HAYCHUC BECIIMYNHBI

1.13

co0moaaTh NpaBUiIa TEXHUKH O€30MaCHOCTH TpH padoTe ¢

1abopaTopHBIM 000pyIOBaHUEM

1.14

XapaKTCPU30BaTh IMPUHIUIIBI I[Gf/iCTBHSI N3YUCHHBIX HpI/I60pOB U TEXHUYCCKUX]
YCTpOP'ICTB C OHOpOfI Ha HWX OIHUCAHUA, HCIIOJIb3ySA 3HAHUA O CBOMCTBAX

bu3nyecKux sIBICHUN U HEOOXOAUMbIE PU3NUYECKHE 3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U UBMCPUTCIIbHBIC l'IpI/I60pI:>I 1o
CXEMaM U CXEMATUYHBIM PHUCYHKAM, COCTABJIATh CXCMbI SJICKTPUYCCKUX IICHCI\/’I C
MMOCJICAOBATCIIbHBIM U ITapaJlJICJIBHBIM COCIUHCHUEM 9JICMCHTOB,

pasiindas yCJIOBHBIC 0003HaYCHHMS PJICMEHTOB OJICKTPHUYCCKUX merei

1.16

OPUBOJUTH MPUMEPHl (HaXOAUTh MH(GOPMALMIO O MPUMEPAX) MPaKTHYECKOTO
UCIIOJIb30BaHUS (PU3UUECKUX 3HAHUHN B IMOBCEIHEBHOW KU3HM Uil 00ecrieueHHs
0€30MacHOCTH IpU OOpallleHuu ¢ MpudOpamMu U TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHHUs 3/10pOBbs U

COOJTIOICHHSI HOPM KOJIOTHYECKOTO MTOBE/ICHUS B OKPY KAIOIIEH cpejie

1.17

OCYHICCTBJIATH TOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-ICCKOFO COJACPpKaHUA B CCTU I/IHTepHCT,
Ha OCHOBC HMMCIOIIMXCA 3HaHUH | HYTéM CpaBHCHUA JOIIOJIHUTCIbHBIX|
HCTOYHUKOB BBIJACIATH I/IH(l)OpMaI_[I/IIO, KOTOpas

ABJISIETCS MPOTUBOPEUYUBON WIIM MOKET ObITh HEOCTOBEPHOI

1.18

UCIIOJIb30BaTh IIPY BBIIIOJTHEHUH y4eOHBIX 33JaHUH HAY4HO
HOMYJISIPHYIO TUTEPATypy (HPU3HUECKOro coAepkKaHusl, CIPaBOYHbIE MaTEpHAIbI,

pecypcebl cety IHTepHeT; BiafeTs NpuéMaMy KOHCIIEKTUPOBaHUS TEKCTa,

npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JAPYTYIO

1.19

CO371aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPaTKHUE YCTHBIE COOOIIEHUs, 00001Ias
WH(POPMAITUIO U3 HECKOJBKMX HCTOYHHKOB (PU3UUECKOTO CONEPIKAHUS, B TOM
Yyyucie MyOIUYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON MIIM MUCCIIEI0BATEILCKON
JIEATENIbHOCTH, NPU 3TOM TPAMOTHO HMCIOJIb30BATh W3YYEHHBIM MOHSITUHHBIN
arnmapar Kypca

(u3KKH, COTTPOBOXAATH BBICTYIUIEHUE Mpe3eHTalel
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IIPU BBITIOJTHEHUH Y4eOHBIX TPOEKTOB U MCCIIEA0BaHNN (GU3NYECKUX MTPOLIECCOB
pacnpenensTb OOS3aHHOCTH B TPYIMIE B COOTBETCTBHHM C IOCTABJICHHBIMH

3aJadyaMiu, CJICIUTH 3a BBIIIOJHCHHEM IIJIaHA I[GﬁCTBHfI 1 KOPPEKTUPOBATH €TO,

1.20 AAC€KBAaTHO OLICHUBAThH CO6CTBGHHBII>'I BKJIa[l B ACATCIIBHOCTD I'PYIIIbI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aUMOJICHCTBHE, TIPOSIBIISIS
TOTOBHOCTbH
paspemath KOHGIUKTHI
8 KJIACC

Kon nposepsiemoro
pe3y/bTara

IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATHA

1.2

pas3jindaTth ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (bl/ISI/I‘ICCKOC SIBJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MUECKUX SBJICHUHM B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (U3NYecKue SBJICHUS B MPUPOE, MPU ITOM MEPEBOAUTH
IIPAKTHUYECKYIO 3a/1a4y B yUeOHYIO, BbIIEISATh

CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) GU3UUECKUX SIBICHUN

1.4

OINUCHIBATh U3yUEHHbIC CBOMCTBA Tel M (PU3MUECKUE SIBJIECHUS, HCIOJb3YS]
¢u3nuecKkre BETMYMHBI, IPU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKHUMA
CMBICJI HCHOJb3YyEMbIX BEJIWYMH, OOO3HAYEHMS U €AMHUIBl (U3NYECKUX|
BEJIMYMH, HAXOJUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYHHY)
C IpYyTMMU BEIMYUHAMY, CTpOUTh  IpaduKu

HN3YYCHHBIX 3aBUCHUMOCTEN (1)I/ISI/IT-ICCKI/IX BCJIMYUH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCI, (1)I/I3I/I‘-I€CKI/IG SABJICHUSA U IPOUCCChI, UCITOJIb3Yy S
HN3YUCHHBIC 3aKOHBI, ITIPU 3TOM [aBaTb CJIOBECHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H

3aIllMChIBATh €ro MAaTeMAaTHUUYCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3UUECKUE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii TNPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH NPUYUHHOA
CJIEJICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHHE U3 2 - 3 JIOTMYECKHUX IIAroB ¢
MOMOIIbI0 2 - 3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHUH, (PU3MUECKUX

3aKOHa UJIK 3aKOHOMCPHOCTHU
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1.7

pemaTh pacuéTHbIe 3a/1auu (OMUPAIOIINEcs Ha CUCTeMY U3 2 - 3 ypaBHEHHUI),
UCIOJIb3YSl 3aKOHBI U (OPMYJIbI, CBSA3BIBAIONINE (PU3NYECKUE BEIMYMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3a/1audl 3alHMCBIBATh KPaTKOE YCIIOBUE, BBIABIATH
HEeJOCTAIOUINe WM U30bITOYHBIE JaHHbIE, BHIOUPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOAMMBIE 11 pEIIeHHs, TMPOBOAUTH pacuéTbl W  OICHUBATh

PCATUCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I'~I€CKOI71 BCJIMYNHBI

1.8

pacrno3HaBaTh POOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PUZNYECKUX
METOZOB, HCIIOJIb3YSl OINMCAHME HCCIENOBAHUSA, BBIICIATH IIPOBEPSIEMOE
MIPEANIOJIOKECHUE,  OLEHUBAaThb  IPAaBWIBHOCTb  IOpPAJKA  IIPOBEICHUS
HCCIIEI0BaHUs, JeNaTh BBIBOJIBI, HMHTEPIPETUPOBATH PE3YIIbTAThI

HaOJIFOEHUH U OIIBITOB

1.9

IIPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (PU3NUECKUX SIBICHUN MU (PU3NYECKUX|
CBOMCTB T€J: CAMOCTOSITEIEHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO HabOPa|
000py/IOBaHUS, ONMUCHIBATH XOJ OINbITa M €r0 Pe3yiabTaThl, (OPMYIHPOBATH

BBIBO/JbI

1.10

IIPOBOJUTH TNPH HEOOXOIMMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, Ompenemnss
CpelmHee 3HAUYCHHE U3MepsAeMOW BeIU4MHBI ((POKYCHOE  PACCTOSHHE
cobupatomeid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a  H3MepeHUs]|

(M3MepuTeILHOTO PUOOPa)

MPOBOJUTh  WCCIICIOBAaHUE 3aBUCHUMOCTEH  (U3MYECKMX  BEIMYMH C
WCIIOJIb30BAHUEM  TPSMBIX HW3MEPEHUWI:  IUIAHUPOBAaTh  HCCIICOBaHHE,
CaMOCTOSITENILHO COOUPATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThI MOTYyUYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BHUAC TaOIUIU TrpaduKoOB, NeiaTh

BBIBOJIBI ITO pE3yJIbTaTaM UCCICIOBAHUS

1.12

NpOBOAUTL KOCBCHHBIC HU3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCJIMYHH: IIJIAaHUPOBATH
HU3MEPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW  BBIINIOJIHATH
HU3MCPCHUsA, CIICAYA HpC,HHOH(eHHOP’I HHCTPYKIUH, BbIUYUCIIATE 3HAYUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH IMOJTYYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPELIHOCTU U3MEPEHUI

1.13

CO6J'IIO,Z[8.TB paBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C JIaGOpaTOpHLIM

000pyI0BaHHEM

1.14

pa3nuyaTbh OCHOBHBIE MPU3HAKU M3YUYECHHBIX (PH3MUECKUX MOJIEIICH:
MaTepHalibHasi TOUKa, aOCOIIOTHO TBEPOE TEJI0, TOUSUHBIH HCTOUHUK CBETA,
JIy4, TOHKas JIMH34, [JIJaHEeTapHas MOJIEIIb aTOMa, HYKJIOHHAs: MOJIEIb

ATOMHOTI'O sAg1pa
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1.15

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM HA WX OMUCAHMS, UCIOJb3Yys 3HAHUS O CBOMCTBAX

(bu3NUeCKuX SBICHUH U HEOOXOJUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

HCIIONIb30BAaTh CXEMBbl U CXEMATHUYHBIE PHUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, W3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IMPOIECCOB INpH|
pelIeHNH y4eOHO-NIPaKTUUECKUX 3aJay, ONTHYECKUE CXEMbl AJIsl TIOCTPOCHUS

n300pa’keHH B TUIOCKOM 3€pKaJie M cOOMparomIei TuH3e

1.17

MPUBOANUTE PUMEPHI (HAXOAUTh MHPOPMALIUIO O TIPUMEpax) MPaKTUIECKOTO
UCTIONIB30BaHUS  (PM3MYECKUX 3HAHMKW B TIOBCEIHEBHOM IKM3HM I
obecrieyeHns OE€30MACHOCTH MPHU OOpaIeHUH C MPHOOpAMH U TEXHUYECKUMHU|
yCTpOICTBaMH, COXPaHEHHS 30POBbSI M COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO

MOBE/ICHUS B OKPYIKAIOLIEH cpefie

1.18

OCYUIECTBIISITh MOUCK HH(pOpMAIUK (PU3MUECKOTO COACpKAHUS B CETH
WuTepHet, caMocToATEIbHO (GOPMYIUPYS HOUCKOBBIH 3apoc, HAXOAUTh MYTH
OTIpeJIeIICHUS IOCTOBEPHOCTH TOyIeHHON HHPOpMAaLIuu Ha  OCHOBE

HUMCIOIIIUXCA 3HAHUH U JOITOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

WCIOJIb30BaTh MPU BBHIMOTHEHUU YYEOHBIX 3a/laHUi HAYYHO - MOIMYJISIPHYIO
TuTepaTypy (pusmueckoro cojepikaHus, CIpaBOUYHbIE MaTEpHUAalbl, PECYpPChI
ceTH Wurepner; BIIAJICTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,

npeoOpa3oBanus WH(HOPMAIIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMallMd M3 HECKOJIbKUX HCTOYHUKOB (PUIUYECKOTO COJEpKaHus,
MyOJMYHO MPEACTaBIATh PE3YJbTAaThl MPOEKTHOM WM HCCIEN0BATENbCKOM
JESITeIbHOCTH, TIPU 3TOM T'PAMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATHIHBIN
anmaparT M3y4yaeMmMoro pasziena (QU3MKU M COMPOBOXKIATh BBICTYILJICHHE

Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ay TMTOPUN CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUH Y4eOHBIX IIPOEKTOB U UCCIIETOBaHUN (PU3MUYECKHIX MTPOIIECCOB
pacnpenenaTb 00s3aHHOCTH B IPyIIE B COOTBETCTBHM C IOCTABICHHBIMU
3aJla4yaMH, CJIEIUTh 32 BHINIOJIHEHUEM IUIaHA JEHCTBUIM U KOPPEKTUPOBATH €TI0,
aJICKBaTHO OLICHUBATb COOCTBEHHBIH BKJIa/1 B
NESTENIbHOCTh I'PYIIIbl, BhICTpaBaTh KOMMYHHKAaTUBHOE B3aUMOJEICTBUE,

MPOSIBJISISL  TOTOBHOCTD pa3peliaTh KOH(PIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Koa pa3nena

Kona »aemenTa

IIpoBepsieMble 3JIEMEHTHI COEPKAHUS

®U3UKA U EE POJIb B IIOZHAHUM OKPYXAIOIIEIO MUPA

1.1

Pusnka - HayKa O Ipupoje. SIBIeHUs IPUPOIBI.
Puznyeckue SIBJICHUS:  MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

dusnueckue BeIMYMHBL.  V3MepeHne  Qu3MuUecKux
BEJINYHH. @usnueckue  npubopsl.  IlorpemHocts

H3MepeHPII>i. MC)KIIYHapOI[HaH CUCTEMA CAMHMUIL

1.3

EctecTBeHHOHAYYHBII METO/] MO3HAHMS: HAOIIOACHNE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTES,
JKCIEPUMEHT 10 TIPOBEPKE TUIIOTE3, 00BSICHEHNE

HaOJIFOaeMOT0 SBJICHUS

1.4

Onucanue QJHBI/I‘ICCKHX SIBJICHHMI C IOMOILIBIO MOJIeTICH

1.5

[TpakTrueckue padbotel: 3mepenue paccrosauii. U3mepenue
00BbEMa )KUIKOCTU U TBEPJIOTO Tea.
Ornpenenenne pa3MepoOB MaJbIX TEN.
N3mepenne TeMIepaTypsl IpU  [OMOIIH

XKUIKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHUMA O CTPOEHMHM BEIHECTBA

CrpoeHue BeliecTBa: aTOMbI M MOJIEKYJIbI, X Pa3MEpHIL.

2.1 OnbIThI,  JOKa3bIBAIOIINE  JTUCKPETHOE
CTPOEHHUE BEILIECTBA
JIBmxeHue YACTHUILI BEIIECTBA. CBs3b
22 CKOPOCTH IBUKEHHSI  YacTUIl C  TEeMIIepaTypou.
BbpoyHoBckoe nBmxenue, 1uddysus
B3aumopeiicTBre 4acTUIl BEIIECTBA: MPUTSKECHHUE U
2.3 OTTAJIKNBAaHHUE
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ArperaTHHe COCTOsAHUA BCIICCTBA: CTpOCHHUE  Ta30B,

KUAKOCTEM M TBEPABIX  (KPUCTAIMUECKUX)  TEI.

24 B3anmocBs3b MEXTy CBOMCTBAMH BEILIECTB B PA3HBIX
arperaTHhIX COCTOSTHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTnueckue paboTHhI:

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCIIOJIH30BAHUEM
doTorpadmii).

2.6 OnbITel no  HaONIOAEHWIO  TEIUIOBOTO

pacIIUpPEHHUS Ta30B.
OnbIThI 110 0OHAPYKEHUIO IEUCTBUS CUJT

MOJICKYJIIPHOI'O IMIPUTAKCHUA

JIBIDKEHME U B3AUMO/IENCTBUE TEJI

31 MexaHnueckoe IBU)XECHUE. PaBHomepHOE U
' HEpaBHOMEPHOE JIBUKEHUE
CKopocCTb. Cpennsis CKOpPOCTb pu
32 HEPaBHOMEPHOM JIBIKEeHUU. Pacyér myTu u BpeMeHH
JIBUYKEHUS
SBnenune nnepuuu. 3akoH nHepuMU. B3anumopaencTeue Ten
3.3 KaK MpUYrMHa U3MEHEHHsI CKOPOCTHU IBUKEHHsS Tea. Macca
KaK Mepa MHEPTHOCTHU Tella
[InotHOCTH BemecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM
34 MOJIEKYJI B JUHUIIE 00BEMA BElIeCTBa
35 Cuna Kak XxapakTepUuCTHUKa B3aUMOICHCTBUS Tel
Cuna ynpyroctu u 3akoH ['yka. I3Mepenue cuiibl ¢
36 IIOMOIIBIO JUHAMOMETPA
SIBneHue TAroTeHus U cuiia TskecTu. Cua TSKeCTH Ha
3.7
Ipyrux mianerax. Bec tena. HeBecomocTs
18 Cuna tpenust. TpeHuE CKOIbXKEHHS U TPEHUE MOKOSI.
' TpeHue B mpUpojie U TEXHUKE
39 CroxeHune cuil, HalpaBJICHHBIX MO OJHOM MPSIMOiA.

PaBHOAeliCcTBYIOIIAs CHUIT
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3.10

[IpakTryeckue paboOTHI:
OrmpezeneHre CKOPOCTH PABHOMEPHOTO ABMKEHHs (IIaPHKa B

KUJKOCTHA, MOJIETH DJIEKTPUYECKOTO aBTOMOOWISI M TaK
nanee). OnpeneneHue cpeiHel CKOPOCTH CKOJIBbKEHHUs OpycKa
WIA  [Iapuka 10  HAaKJIOHHOW  TUIOCKOCTH.
Onpenenenvie  MIOTHOCTH  TBEpAoro  Tena.  OMbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTspKeHUs
(mepopmanuu) Opy>kKUHBI OT MPUIOKEHHON Ccuibl. OMBITHI,
JEMOHCTPHUPYIOILINE 3aBUCUMOCTD CHUJIbI TPEHHUS CKOJIbKEHUS

OT BECa TC€JIa U XapaKTepa COIMpUKaCaromunuxcs HOBerHOCTeﬁ

3.11

dusznyeckue SBJICHUS B MPUPOAE: MPUMEPHI JBHKEHUS C
pa3IMYHBIMU CKOPOCTSMHM B KUBOW U HEKHBOW TPUPOJE,

HeﬁCTBHe CWJIbI TPCHHA B ITPHUPOJAC U TCXHUKE

3.12

Texuuueckue YCTpOﬁCTBaI JUHAMOMCTP, IIOAIIUITHUKHA

JTABJIEHME TBEPJIBIX TEJL, )KMJIKOCTEM U TA30B

Jasnenue TBEpaoro tena. CrnocoObl yMEHbIICHUS U

4.1

YBEITUYCHUS JTABICHHS

JlaBnenue raza. 3aBUCHMOCTb JIaBJICHUS r'a3a OT 00bEMa,
4.2

TeMIIepaTypbl

[lepenaua naBineHus: TBEPABIMU TEIAMHU, )KUIKOCTSIMU U
4.3

razamu. 3axoH Ilackans. IITHeBMaTHUecKkre MaTHHEI

3aBUCHUMOCTE JABICHUS  JKUJKOCTH  OT  TJIyOWHBI.
4.4 IunpocraTudeckwii mapagokc. CooOmarmuecs: CoCcyIbl.

I'mapaBnnyueckue MexaHU3Mbl

Atmocdepa 3emnn u atmochepHoe naBieHue. [[puanHb

CYIIECTBOBAHUS BO3AYIIHON 000109kH 3eMitd. OTbIT
4.5

Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBIICHUS OT

BBICOTHI HaJ] YDOBHEM MOPsI

N3mepenne armochepHoro nasnenus. [Ipudopsr ais
4.6

HU3MEPEHHs aTMOC(EPHOTO JIaBJICHUS

JlelicTBHE HKUIKOCTH U ra3a Ha OTPYKEHHOE B HUX TEJO.
4.7 BriTankuBaromas (apxuMe1oBa) cuiia. 3aKkoH Apxumena
4.8 [InaBanue Ten. Bo3myxoriaBanue
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[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJAE OT 00bEMaA

MOrPYKEHHOM B KUAKOCTh YacTu Tena. OmnpeneneHue
BBITAJIKMBAIOLLICH CWJIBbL,  JCUCTBYIOLIEH  Ha  TEJo,
MOrPpYyKEHHOE B KUIAKOCThb. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLLEH CHJIBI, AEHCTBYIOLIEN HA TEJIO B KUJKOCTH,

4.9 oT macchl Tena. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOLLEH CHJIBI, AEHCTBYIOIIEN HA TEJIO B KUJKOCTH,
oT 00bEéMa MOTrpyKEHHOW B KUIKOCTh YacTH Tela U OT
IJIOTHOCTU KUAKOCTH. KOHCTpyupoBaHue apeomeTpa WU

KOHCTPYHUPOBaHUE JIOJIKU u ofpeieieHue eé

rPy30MOABEMHOCTH

duznyeckue SABJICHUA B IIpUpOAC: BIIMAHHEC

4.10 aTMoc(hepHOTro JaBJICHHUS Ha )KUBOM OpraHU3M, IJIaBAHUE PBIO

TexHudyeckue  yCTpPOHCTBA:  COOOIMIAIOLINECS  COCY/IBI,
YCTPOMCTBO  BOJOIIPOBOAA,  THAPABIMYECKHM  IIpECC,
4.11 .
MaHOMeTp, OapoMeTp, BEICOTOMEp, IOPIIIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPI'MA

5.1 Mexanunueckas padora
52 MexaHnueckasi MOLUTHOCTb
53 [Ipocteie MEXaHM3MbI:  pblYar, OJOK, HaKJIOHHAs
' iockocTk. [IpaBuiio paBHOBecHs pbluara
54 [IpumeHeHue npaBuia paBHOBECHUS pbluara K OJI0Ky
«3omotoe npaBuio»  MexaHukd.  Kosddumument
55 MIOJIE3HOTO necTBus MEXaHU3MOB. ITpocteie

MCXaHU3MBbI B 6I)ITy N TEXHUKE

5.6 [ToreHimanpHas SHEPTrUU Tea, TOAHATOrO Hall 3eMIER

5.7 Kunernueckas sneprus
[Tonnast MexaHnudeckasi SHeprus. 3aKOH U3MEHEHHUS U

5.8 .
COXpaHEHHUsI MEXaHWYECKON IHEPTUN

59 [IpakTuueckue pabOThI:
OmnpenencHre paboThI CHUJIBI TPCHUS pu
PaBHOMEPHOM JBIKEHUHU TeJla M0 TOPU30HTAIBLHOMN
MMOBEPXHOCTH. UccnenoBanue ycnoBuit paBHOBECHS
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pbryara. N3mepenue KIIJ[ HakII0HHOM MJIOCKOCTH.

I/I3yquI/Ie 3daKOHa COXpPaHCHUA MEXaHUYECKOMH OHCPIrun

5.10 Ou3nyeCcKue ABJICHUS B IPUPOJE: PhIUAr B TEJIE YEIOBEKA
Texnnueckue YCTPOMCTBA:  pbIYar, MOJABHKHBIN U
5.11 HETIO/IBUKHBIN OJIOKH, HAKJIOHHAS INIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B OBITY

8 KIIACC
Kon
Kopx 3s1emenra IIpoBepsiemMble 3J1€eMEHTHI COlepKaHUA
pazneia
TEITJIOBBIE SIBJIEHUA

OcCHOBHBIC  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUECKOMN
TEOPUHU CTPOCHUS BelecTBa. Macca u pa3Mepbl MOJICKYL.

6.1
OneIThI,  TOATBEP)KIAIONINE  OCHOBHBIC
TIOJIOKEHUS MOJICKYJIIPHOKWUHETUYECKOU TEOPUH
Mopgenn  TBEPAOro, OKUAKOTO H  Ta3000pa3HOro

6.2 cocrosiHui BemecTBa. Kpucrammuieckue u amopQHbie
Tena
OObsicHeHHE CBOMCTB Ta30B, JKUJKOCTEH U TBEPABIX TEI

6.3 Ha OCHOBE TMOJIOKEHUI MOJIEKYJIIPHOKUHETUYECKOM

6

6.4 CmayuBaHue M KanWUISPHbBIC SBJICHUS

6.5 TeroBoe pacIIMpeHHE U CKaTHE

6.6 Temneparypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO
TETUIOBOTO ABMKEHUS YaCTHII
BuyTtpennss sHeprusi. CriocoObl U3MEHEHHSI BHYTPEHHEH

6.7
SHEPTHH: TEIIoNepeaya U COBEPIICHHE PaOOThI

6.8 Busl Temionepenaun: TeIIONPOBOIHOCTD, KOHBEKITHS,
W3ITydeHre

69 KoymmuectBo ~ TEIUIOTHL.  YJACNIBbHAS  TEIUIOEMKOCTH

BCIICCTBA
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TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE

6.10
TEIIOBOTO OanmaHca
611 [InaBnenue u oTBEpIeBaHNE KPUCTATUTMUECKUX BEILIECTB.
' VY ienpHas TeoTa niaBJICHUS
[TapoobOpazoBanue U KOHICHCAIIUS. Hcnapenue.
Kurnienne.  VYaenpHas  Terora  mapooOpa3oBaHUS.
6.12 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOCHEPHOTO
JaBJICHUS
6.13 BnaxxHocTe Bo3ayxa
6.14 DHeprus TOIIMBA. Y AelIbHAs TEIIOTa CTOPaHUs
[TpuHumMnBel  pabOTHI  TEMJIOBBIX JBUTATENEH KIIJ
6.15 TEIJIOBOTO ABUTaTelid. TennoBble JBUTaTENH U 3alUTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUS U MPEBPALLEHUS SHEPTUHU B TEIIOBBIX
6.16
mporeccax
[IpakTuueckue paboOThI:
OnbIThI 110 0OHAPYKEHUIO ICUCTBUS CHJT
MOJIEKYJISIPHOTO MPUTSKCHHUS.
OnbIThI [0  BBIPANIMBAHUIO  KPUCTAJLIOB
ITIOBAPEHHOM COJIM WIH caxapa.
OnbIThI 0  HaOJIOJEHHIO  TEIJIOBOI'O
paciIvpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
6.17

Omnpenenenne 1aBIeHNUs BO3AyXa B OaJUIOHE MINPHIIA.
OMBITHL, AEMOHCTPUPYIOIINE 3aBUCHMOCTD JTaBJICHUS
BO3/lyXa OT ero 00bEMa U HarpeBaHUsI WM OXJIaKICHUSI.
[IpoBepka runores3bl TMHEHHON 3aBUCUMOCTH JITTUHBI

CTOJIOMKA JKUAKOCTH B TEPMOMETPHUECKOM
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TPYOKE OT TEMIIepaTypBHI.

Habmronenne n3MeHeHus! BHYTPEHHEH YHEPT U Tela B

pe3yJabTare Teruionepeaadd U padoThl BHEITHUX CHIL.

HccnenoBanue sBIeHUS TEITIOOOMEHA IIPU CMETTMBAHUH

XOJIOZHOM U Topsyei Bojabl. OnpesieneHne KoJn4ecTBa
TETJIOTHI,

MIOJTYYEHHOTO BOJOH MPH TEIUIOOOMEHE C HarpeThIM

METaTTMYECKUM IIHIHHAPOM.

Onpenenenne YICTBHOW  TEIUIOEMKOCTH

BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHneoTHOCUTETBHOM BJIAKHOCTHU

BO3/yXa.

Onpenenenue yaeabHON TEIUIOTHI MIJIaBJICHUS JIbJA.

6.18

dusnueckue SBICHUS B TPUPOJIC: TOBEPXHOCTHOE
HATSHKCHHE U KallWUIIpHBIC SIBJICHUS B IPUPOJIE,
KpHUCTaJUTBI B IpUpoe, n3nydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTA.

6.19

TexHuyeckue  yCTpOMCTBA:  KANWUISAPBI,  MPUMEPHI
WCIIOJIb30BaHUSI KPUCTAIIJIOB, )KUJIKOCTHBI TEPMOMETP,
AATYUK TCMIICPATYPLI, TCPMOC, CUCTEMA OTOIIJICHUA
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CrOPaHUSI.

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J[Ba posia 3JeKTpUUECKUX 3apsJI0B
B3anmoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona

72 (3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBHS 3apsSyKEHHBIX TE OT
BEJIMYUHBI 3aPsIOB U PACCTOSTHUSL MEXKY TEJIaMu)
OnexTpuueckoe noje. Hanpsyk€HHOCTD 3J€KTPUUECKOT0

7.3

noJsst. [IpuHIMN Cynepno3uiinuy IEKTPUIECKUX O
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(Ha KaYECTBEHHOM YPOBHE)

Hocurenu QJICKTPHUYCCKUX 3apsA0B. aﬂeMCHTapHLIﬁ

7.4 snekTpudeckuii 3apaa. Crpoenue aroma. [IpoBoanuky u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUIECKOTr0 3apsiia
76 DNEeKTpUYeCKHid  TOK.  YCIIOBUSL  CYLIECTBOBAHHUSA
AIEKTPUUECKOTO TOKA. VICTOUHHUKHN MOCTOSHHOTO TOKa
[ericTBus 3IIEKTPUIECKOTO TOKA (TeroBoe,
77 XMMHUYECKOE, MAarHuTHoOe). OJIEKTPUUECKUU TOK B
KUIKOCTSAX M razax
DnekTpuyeckas 1enb. Cuia Toka. DIEeKTPUIEeCKoe
7.8
HaIpsHKeHUe
79 ConpoTusieHne MIPOBOJIHUKA. VY nensHoe
CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma /1J1g yyacTka 1enu
111 [locnenoBarenpHOE M MapalieIbHOE  COEAMHEHHE
MIPOBOJHUKOB
PaboTa 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. 3aKOH
7.12
Jxoyisd - Jlenua
DeKTpUUYECKUE LIeTIH U TOTPEOUTEH dIIEKTPHUIECKON
7.13
sHepruu B ObiTy. KopoTKO€ 3aMbIkaHue
[TocTrossaHBIE MarHuThl. B3auMoaencTBUE MOCTOAHHBIX
7.14
MarHuTOB
MarnuTHOe nosie. MarauTHoe nosie 3eMJId U ero
7.15
3Ha4YEHHE IS )KM3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE TOJIE AJIEKTPUUECKOTO TOKA.
[IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DneKTpoABUraTeIb HOCTOSTHHOrO ToKa. Mcnonb30Banue
7.17 . .
3JIEKTPOJIBUraTesel B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe
7.18 Onbitel  ®apages.  SIBneHue  3IEKTPOMArHUTHOU
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unaykiuu. [Tpasuio Jlenna

7.19

DIIEKTPOTreHepaTop. Crioco0b1 MOJTyYEHUSI
ANEKTPUYECKOM  DHEPrHH. DJEeKTPOCTaHIIMK  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCPIrun

7.20

[IpakTuueckue paboOThI:

OMmBITH IO HAOTIOZCHUIO AJICKTPU3AIUHN TEJl UHAYKITUEH U
MpY COMTPUKOCHOBEHHH.

HccnenoBanue neCTBUS 3JIEKTPUUECKOTO OIS HA
MIPOBOJTHUKY U TUDJICKTPUKH.

COopka 1 mpoBepKa padOTHI JEKTPUUECKOMN TICTTH
IIOCTOSIHHOTO TOKa.

N3mepenue u peryaupoBanue cuibl Toka. Mizmepenue u
perynupoBaHue HanpsbkeHus. MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA, UIYIIEr0 Yepe3 pe3ucTop, oT
CONIPOTUBJIEHHUSI PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.
ONBITHL, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTh
AJIEKTPUYECKOIO COIMPOTUBIICHUS TPOBOJHUKA OT €ro
JUTUHBI, TUTOILAJIA MOTIEPEYHOr0 CEYCHUs U MaTepuana.
[IpoBepka mpaBwia CJIOXKEHUS  HANPSHKEHUN  MpH
MOCJIEIOBATENIbHOM  COCIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa 1711 CHJIBI TOKA MPU MAPATIIETLHOM
coemuHeHUH  pesucTtopoB.  OmpeneneHne  pabOTHI
ANEKTPUYECKOTO  TOKa, HAYLIETro Yepe3 pe3ucTop.
OnpeneneHre  MOIIHOCTH  3JIEKTPUYECKOTO TOKa,
BBIJIEIIIEMON Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CHJIBI TOKA, MAYILETO Yepe3 JaMIIOUKy, OT HAPSKEHUS Ha
Heil. Omnpenenenue KIIJ[ narpeBatens. MccnenoBanue

Mar"guTHOI O BBaHMOﬂCﬁCTBHH IIOCTOAHHBIX MAardHuToOB.

I/IsyquHe MAarauMTHOTIO IMOJId MOCTOSIHHBIX MAIHUTOB IIpH
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Hux O6T>€I[I/IHGHI/II/I n  Pa3saciiCHUM. HccnenoBanue
JIeHicTBUS QJICKTPHUYCECKOI'0 TOKAa Ha MArHUTHYIO CTPCIIKY.
OHLITBI, ACMOHCTPHUPYIOIIUEC 3aBUCHUMOCTDb CHJIBI
B3aI/IMO,HCI>'ICTBHH KaTyllKyu ¢ TOKOM M Mar"HuTa OT CHJIbL

TOKa M HAIIPaBJIEHUS TOKA B KaTylke. M3yuenue neicTBus

MarauTHOTI O I10JIA Ha IMPOBOAHUK C TOKOM.

Koucrpyuposanue 51 H3y4YeHUe paboThI
3JIEKTPOABUTATES. H3mepenue KITA
AIEKTPOIBUTATEIbHON YCTaHOBKH. OI1BITEI 10

HCCICAOBAHUIO ABJICHUA BHCKTpOMaFHI/ITHOfl HHAYKIOUU:
HCCIIeOBaHNUE U3MEHEHUM 3HAUYCHUS U HaITpaBJICHUA

HHAYKOWMOHHOI'O TOKa

7.21

Du3nvecKue SIBJICHUS B IPUPOJE: MEKTPUUECKUE
ABJICHUS B  arMocepe,  DIEKTPUUECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE T10JIe 3eMJIH, Ipeiid moIoCcoB,
POJIb MATHUTHOTO IIOJIS JUIs1 )KA3HM Ha 3€MJIE, ITOJISIPHOE

CHAHHC

7.22

TexHu4eckue yCTponuCcTBa: dJIEKTPOCKOI, AMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK AIEKTPUIECKON SJHEPT UM,
AJIEKTPOOCBETUTENbHBIE ~ NPUOOPBI,  HarpeBaTelbHbIE
AIIEKTPOIIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEIOXPAHUTENIN,  AJIEKTPOMArHuT, JIEKTPOABUIaTENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKa

9 KIIACC
Koz pasnena Kon snementa [IpoBepsiemble 3JIEMEHTBI COJCPIKAHUS
MEXAHWYECKUE SABJIEHUA
8.1 Mexannueckoe  ABWKEHME. MarepuanbHas — TOYKA.
' Cucrema otcuéra
8 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABMXKEHUS
8.3 PaBHOMEpHOE NpsAMONIMHENHOE ABMKEHUE
###Par###HepaBHOMEpHOE MTPSIMOIIMHEHOE IBIKEHUE.
8.4 Cpeansis W  MTHOBEHHass  CKOpPOCTb  Tena  IIpU
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HEPaBHOMCPHOM JIBUKCHUN

25 Yckopenue. PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE
. JBIDKEHUE
8.6 CBobonHoe nagenue. OnbITel ['anunes
PaBHOMEpHOE IBUYKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u yactora obpameHus. JInHeiHas u yrionas
ckopocTH. LleHTpocTpeMUTeIbHOE yCKOPEHUE
8.8 [1epBsiit 3akoH HploTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akon HeroToHa
8.11 [TpuHIIMT Cynepno3uLru CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
Cuna TpeHus: cuiia TPEHHUs CKOJIbKEHUS, CUJIa TPEHUs
8.13 MOKOSI, IPYTHe BUBI TPEHHUS
214 Cuna TSOKECTH W 3aKOH  BCEMHPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUS
815 Jewxenne  taHet  Bokpyr — Comnua.  Ilepas
. KocMHU4ecKasi ckopocTb. HeBecoMoCTh 1 eperpysku
PaBHOBecue MaTepuanbHOM TOUKH. AGCOTIOTHO TBEPIOE
8.16
TEJOo
PaBHOBecue TBEpAOro Tema ¢ 3aKPEIUIEHHON OChIO
8.17
BpaieHus. MoMeHT cuiibl. LIeHTp TsxecTH
8.18 Nmnynbce Tena. U3menenue umiynbca. UMmynbc Cuiibl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 PeaktuBHOE ABMXKEHUE
8.21 Mexanudeckasi paboTa U MOIIHOCTh
Pabora cun TspkecTd, ynpyroctu, TpeHusi. CB3b SHEPTHH
8.22
1 paboThI
893 [lorenumanbHasi  3HEprus  Tena, MOAHATOTO  HaJ
' MOBEPXHOCTHIO 3eMITn
8.24 [ToTeHunanbHast SHEPTUs CKATOU NPY>KUHBI
895 Kunernueckas sHeprusa.  Teopema 0

KMHETUYECKOU SHEPIUU
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8.26

3aKOH COXPAHEHHUsI MEXAaHUYECKOU SHEPIUU

8.27

[TpakTudeckue paboThI:

Ornpenenenne cpeaHell CKOPOCTH CKOJIBKEHUS OpyCKa)
WIA JIBIDKEHUS IIApUKa [0 HAKIOHHOW TUIOCKOCTH.
OmnpeneneHre yCKOPEHHs Tela TPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM TMJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TIYyTH OT BpPEMEHH TIpH

PaBHOYCKOPEHHOM JIBM)KEHUH 0e3 Ha4aJIbHOW CKOpPOCTH.
[lpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HAaYallbHOW CKOPOCTH MYyTHU OTHOCSITCS KaK
psI HEYETHBIX  YHCEN, TO  COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbl TPEHUS CKOJIBKCHHUS
OT CHJIBI HOPMAJIBHOTO JaBJICHHS. Onpenenenue
koddduieHTa TpeHHs CKoibkeHus. OmnpezaeneHue
KECTKOCTH  TpyxuHbl. OmpeneneHne pabOThl  CHIIBI
TPeHUsT TIpU PABHOMEPHOM JBIDKEHHMHM Tena IO
TOPU30HTANILHOW TMOBepxHOCTH. Ormpenenenue padOTHI
CHWJIBI YIIPYTOCTH IIPU MOABEME TPy3a C UCIOJIB30BaHUEM
HETOJBIDKHOTO Y TIOJIBUIKHOTO

0JIOKOB

8.28

Du3MYECKHE SIBJICHUS B IPUPOJIEC: MPUINBBI U OTJIUBHI,
nBikeHue rmaaHeT CoMHEYHON CUCTEMBI, PEaKTUBHOE

JABWIKCHUC KMUBBIX OPTaHHU3MOB

8.29

TexHuyeckue  yCTpoOWCTBa:  COMAOMETP,  JaTYUKHU

IMOJIOKCHUA, paACCTOAHUA U YCKOPCHUA, PAKCThI

MEXAHHNYEC

KME KOJIEBAHUWA U BOJIHbI

9.1

KonebarenbHoe amkeHre. OCHOBHBIE XapaKTEPUCTHKH

KOJIEOAHUH: TIEPHO/, YaCTOTa, aMILTUTY1a

9.2

MaremaTn4eckuit U IIPYKUHHBINA MasITHUKH.

[IpeBpaienue sHepruu npu KoiedaTeIbHOM ABHKEHUN

9.3

3aryxatomme kojeOaHus. BeiHyXIeHHbIE KOJIeOaHHS.

Pe3onanc
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9.4

Mexaunueckue BoJIHBL. CBOMCTBA MEXAHHYECKHUX BOJIH.
[IponosibHBIE M MONIEPEYHbIE BOJIHBIL. J[IMHA BOJHBI U

CKOPOCTb €€ pacrpocTpaHeHus. MexaHn4eCcKre BOJIHBI B

TBEPJIOM TeJIe, CEHCMUYECKUE BOJTHBI

95

3ByK. ']poMKOCTh 1 BeICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wudpas3Byk u ynbTpazByK

9.7

[IpakTHuyeckue paboOTHI:

Omnpenenenrie  4acTOTBl W Imepuoja  KojeOaHW

MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHrie  4YacTOTBl W Tepuoja  KosieOaHWi

NPY>KUHHOT'O MasiTHUKA

HccnenoBanne3aBUCUMOCTH nepuosa
Kose6aHui

MOJIBEILICHHOTO K HUTH Tpy3a OT AJTUHBI HUTH.

HccnenoBanne3aBUCUMOCTH nepuoja
KoJIeOaHui

NPY>KHHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka

HE3aBHUCUMOCTH nepuojaa KoJIe0aHui rpys3a,

9.8

®usnuecKue ABJICHHS B IPUPOE: BOCIIPUATHE 3BYKOB
YKUBOTHBIMHU, 3€MJICTPSICEHUE, CEICMUYECKHE BOTHBI,

IlyHaMH, X0

9.9

TexHuYecKre yCTporuCTBa: 3X0JI0T, UCIIOJIb30BaHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITIOJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

SJICKTpOMaI‘ HUTHOC I1I0JIC. BJICKTpOMaFHI/ITHBIC BOJIHEI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 3eKTPOMarHUTHBIX BOJIH

103 DeKTpoMarHuTHas npupojia ceeta. CKopocTh CBeTa.

' BoaHOBEIE cBOMCTBA CBETa

[IpakTuueckue pabOTHI:

10.4 N3ydenne CBONCTB  JJCKTPOMATrHUTHBIX  BOJH  C
MTOMOIIbI0 MOOMITEHOTO TeedoHa
dusnyeckue SBICHUS B TMPUPOJAE: OHOJIOTHIECKOE

10.5 JICHICTBHE BHJIMMOTO, yIBTPa(UOIETOBOTO u

PECHTICHOBCKOI'O I/ISHy‘IGHI/If/’I
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10.6

TexHuueckue YCTpOMCTBA: HCIIOJIb30BAaHUE

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBBIE A1

BJIEHWA

11.1

JlyueBast monens cBeta. MicTouHuku cBeta

11.2

[IpssMonMHENHOE pacIIpOCTPaHEHUE CBETA

11.3

Otpaxxenue cera. [Tnockoe 3epkasno. 3aKOH OTpaKECHHS

CBCTa

11.4

[Ipenomnenne cBeTa. 3aKOH MPETIOMIICHUS CBETA.

[losnHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xop iy4yel B IuH3E

11.6

OnTuueckas cucrema (I)OToanHapaTa, MHKPOCKOIIa 1

TCICCKOIIa

11.7

I'ma3 xkak onrnueckas cucrema. bim3opykocTs u

JAJIbHO30PKOCTDb

11.8

Paznoxxenune 6enoro ceera B CIICKTD. OmnsiTel HeroTOHA.

CrnoxxeHue CreKTpalibHbIX LIBETOB. Jlucnepcus ceeta

11.9

[TpakTnyeckue paboTHI:

Hccnenosanue 3aBUCUMOCTH yria

OTpPa)KE€HHUs CBETOBOIO JIy4a OT yrJa najaeHus. M3ydenne
XapaKTePUCTUK  HU300pakeHUs

IIpeIMETa B INIOCKOM 3€pKaJie.

Hccnenosanue 3aBUCUMOCTHU yria

IIPEJIOMJIEHUS] CBETOBOI'O JIyda OT yIJIa MaJICHUs Ha

IPaHULE «BO3JyX - CTEKIION.

[Tonyuenue M300paXEHU €  TIOMOIIBIO

coOuparoie JTHH3BI.

Onpenenenue (OKyCHOI0 pacCcTOAHUS U

ONTUYECKOH critbl cobuparoreit TuH3bl. ONBITH 10

Pa3J10KEeHUI0 OEJI0ro CBETa B CHEKTP.

OnpIThI 110 BOCIPUATHIO LIBETA TPEAMETOB IIPU UX

HaOJIOZICHUY Yepe3 IIBETOBBIC (PHIIBTPHI

11.10

dusnueckue siBIeHUs B ipupoje: 3atMenust CosHua u
JIyHBI, IBETa TEJI, ONTUYCCKUE SIBJICHUS B aTMOc(epe

(uBet HeOa, pedpakius, pagyra, MUPax)
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11.11

Texnuueckue YCTpOMCTBa: OUKH, IIEPUCKOIIL,

(doToanmapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBBIE

SIBJIEHUA

12.1

Omnsitsl Pesepdopaa u mimanerapHast MOZIEIb aTOMA.

Monens aTtoma bopa

12.2

I/ICHYCKaHI/Ie U IIOTJIOIICHUE CBETA aTOMOM. KBanTEL

JInHeyaTelie CIEKTPBI

12.3

PannoaktuBHOCTh. Anb(a, OeTa- U raMMa-u3Ty4eHUs

12.4

CTpOCHI/Ie aTOMHOIro  sAjpa. HYKJ'IOHHaSI MOACIb

aToMHOTrO siapa. M3oTombl

12.5

PannoaktusHbie npeBpamienus. [lepuoa nomypacnana

ATOMHBIX AICP

12.6

SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsiI0BOTO U

MacCCOBOI'0O YHUCECII

12.7

BHCpFI/IH CBA3U aTOMHBIX AEP. CBs13b Macchl U OHEPruun

12.8

Peaxnuu cunresa u aenenus saep. MIctouHuku sHepruu

CoumHiia u 386311

12.9

Snepnas  osHepretuka. JleilicTBUE — pagMOAKTHUBHBIX

H3queHHﬁ Ha >XHMBBIC OPraHU3MbI

12.10

[IpakTrueckue paboOTHI:

HaGmroieHne CIIoNIHbIX ¥ IMHEHYaThIX CIIEKTPOB
U3ITyYCHUSL.

HccnenoBanue TpeKOB: N3MEPEHHUE YHEPTUH YaCTHIIBI 110
TOPMO3HOMY TIyTH (110 hoTOrpadusm).

W3mepenue paanoakTUBHOTO (pOoHA

12.11

®u3nyecKue SABICHUS B IPUPOJIE: ECTECTBEHHbBIN
pazMOaKTUBHBIN ¢on, KOCMHYECKUE Ty4H,
PaAMOAKTUBHOE U3IIy4YEHHE IIPUPOIHBIX MUHEPAJIOB,
JENCTBUE PAaAMOAKTUBHBIX U3JIyYE€HUN HA OPraHUu3M

YCI0BCKa

12.12

TexHnueckne YCTpOMCTBa: CIIEKTPOCKOII,

WHJIUBUYaIbHBIN JO3UMETp, KamMepa Bunbcona
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IMPOBEPAEMBIE HA OI'D 110 ®U3BUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUA

IIpoBepsiemble TpeOGOBaHNsI K NPEAMETHBIM pPe3yibTaTaM 02a30B0r0
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI MPOrpaMMbl
OCHOBHOI0 0011€ero oopasoBanusi Ha ocHoBe ®PI'OC

[lonumanme  pomu  GU3MKHM B HAyYHOM  KAapTUHE  MHPA;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABIECHUI 0 3aKOHOMEPHOM CBSI3U U
MI03HABAEMOCTH SIBJICHUH MPHUPOJIBI, O POJIHA IKCIIEPUMEHTA B (PH3HKE, O
cucreMoobpa3ymomieil poiau (GU3MKU B pa3BUTHHM €CTECTBEHHBIX Hayk,
TEXHUKH U TEXHOJIOTUH, 00 IBOITIONNH (PU3UYECKUX 3HAHUN U UX POJIH B
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA, O BKIIAJEC POCCUNCKUX U
3apyOeXHBIX YU€HBIX- (HU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHUE

IponuecCCOB OKPYIKAOIICTO MUPA, Pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs 0 BUJIaX MaTepuH (BEIIECTBO U MOJIE), O IBUKEHNUHU KaK Criocode
CYILLECTBOBaHMSI MaT€PHH, 00 AaTOMHO-MOJIEKYJIIPHOW TEOPUU CTPOCHHUS
BEIIECTBA, O PU3NUECKON CYLTHOCTH SBJICHUN NPUPOABI (MEXaHUYECKUX,
TEIUIOBBIX, 2JIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3iInyarh
SIBJICHUS IO OTMMCAHUIO X XapaKTEePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX  JaHHOe  (u3ndeckoe  sSBIICHUE; yMEHUE
pacrio3HaBaTh MpPOSIBIEHHE HW3YUEHHBIX (U3MUYECKUX SIBICHUH B

OKpY’KaroIlleM MUPE, BBIEIASA UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU)

Bnagenne ocHOBaMHM MOHSATUHWHOIO anmnapaTa U CUMBOJHWYECKOTO SI3bIKA
(U3MKN W KCIIONB30BAHME WX NJIsl PEIIeHUs Y4eOHBIX 3a7ad; YMEHHUE
XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBJICHUS M TIPOIECCHI,

HCIOJIb3YA (I)yH,[[aMeHTaJ'ILHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHune onuceBaTh HU3YYCHHBIC CBOMCTBA TENI U (bl/ISI/I‘IeCKI/Ie SIBJICHUS,

WCTIONB3YS (PU3UIECKHE BETUINHBI

Brnagennie ocHOBaMH METOJOB HAay4YHOTO TIO3HAHHUA C Y4YETOM
cobOmrosieHnst mpaBwil Oe30macHOro Tpyda: HaOmoAeHuEe (HU3NISCKUX
SIBJICHUM:
YMEHHE CaMOCTOSTEIbHO COOMPATh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY U3

JaHHOI'O Ha60pa O60py,I[OBaHI/IH IO MHCTPYKIHH, OITMCBIBATD X0
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OTIBITA U 3aMHMCHIBATh €T0 PE3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUYUH:
YMEHUE IUIAHUPOBAaTh  W3MEPEHUsl, CaMOCTOATENBHO  COOMpaTh
SKCIIEPUMEHTAILHYI0 ~ YCTAaHOBKY 10  WHCTPYKILHWH, BBIYUCISATH
3HAQUYE€HHME BEJIMUMHBI U aHAIM3UPOBATh MOJYUYEHHbBIE PE3YIbTATHI C
y4€TOM 3aJJaHHOW MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHUN; IPOBEACHUN
HECJIO)KHBIX ~ IKCHEPUMEHTAIbHBIX HCCIIEI0BAHUMN; CAMOCTOSITENEHO
cobuparb IKCHEPUMEHTATIBHYIO YCTaHOBKY U
MPOBOJUTH  HWCCIEOBAaHUE MO  UHCTPYKUUH,  IPEJCTaBIAThH
MOJyYEHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHUAE TaOIUI] U
rpauKoOB, YUUTHIBATh MOTPEIIHOCTH, JI€laTh BBIBOJBI 110 pe3yjbTaTaM

HCCIICAOBaAHUA

[lonuMaHue  xapakTEpPHBIX CBOWCTB buznueckux  Mojenei
(MarepuanbHas To4ka, aOCOMIOTHO TBEPAOE TEJO, MOJEIU CTPOCHHS
ra3oB, XHJAKOCTEH M TBEPIBIX TeN, IJIaHETapHas MOJENb aroMma,

HYKJIOHHasi MOJEJIb aTOMHOIO f1pa) M yMEHHME NPUMEHATb UX AJIs

00BbACHEHUS (U3UUECKUX MPOIECCOB

YMeHue 00bICHATh (PU3NUECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTHUPOBAHHOI'O XApPAaKTEpa, B
YaCTHOCTH, BBISABJISATh IPUYUHHO-CJICICTBEHHBIE CBA3M W CTPOUTH
0O0BSICHEHHE C ONOPOH Ha M3Yy4YEHHbIE CBOMCTBA (PU3MUECKUX SIBICHUH,

(1)PI31/I‘I€CKI/I€ 3daKOHBbI, 3dKOHOMCPHOCTHU 1 MOJCIN

YMenue pemiats pacy€THble 3a1a4u (Ha 0aze 2-3 ypaBHEHUM ), CIIOJIb3YS
3aKOHBl M (OpPMYJBI, CBA3BIBAIOIINE (PU3MUECKUE BEIMYUHBI, B
YaCTHOCTH, 3aI1uChIBaTh KpaTKoC YCJIOBUC 3aJa4u, BBISIBJIATH
HEIOCTAIOINE JAaHHbIEe, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE
Ui e€ pelleHHs], MCIOIb30BaTh CIPAaBOYHbIE JaHHbIE, IPOBOJUTH
pacuéTel M OLICHMBAThb PEATMCTUYHOCTb IIOJYUYEHHOIO 3HAYEHUS
(u3MuecKoil BENUYMHBI; YMEHUE ONPEIENATh Pa3MEPHOCTh (PU3HMUECKOM

BCJIIMYHUHEI, HOJ'Iy‘-ICHHOfI I[IpU pCHICHUH 3a1a4n

YMeHne XapakTepu3oBaThb  NPHUHLUIBI  JEHCTBUS ~ TEXHMYECKHX
YCTPOMCTB, B TOM YHUCIIE€ OBITOBBIX MPUOOPOB, U IPOMBILIIEHHbIX
TEXHOJIOTMYECKHUX MPOLECCOB 10 UX ONMMCAHUIO, UCIIOJIb3YS 3HAHUS O

CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3NUECKUE

3aKOHOMEPHOCTH
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10

YMenue HUCIIOJIb30BaTh 3HAHUA (6] (I)I/I3I/I‘-ICCKI/IX SABJICHUAX B
MMOBCETHEBHOM JKM3HU ISl 0OecrieueHus: 6e301MacHOCTH MPH 0OpallieHUH
¢ OBITOBBIMHU NMPHUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, COXPAHEHHS
30pOBbS W COONIOACHUS HOPM AKOJIOTHYECKOTO TIOBEJACHUS B
OKpY’Kalollel cpezie; MOHUMaHHe HE00X0IUMOCTH MIPUMEHEHUS
JIOCTYKEHUH buzuku " TEXHOJOTHI JJIsl pallMOHATIBHOTO

IpUPOAOIIOJIb30BAHUA

11

OnbIT mnoucka, MnpeoOpa3oBaHMsl W TpeACTaBlIeHUs HHGPOpMAIUU
(U3MYECKOro CcolepKaHus C HCMOJIb30BaHUEM HH(POPMALMOHHO -

KOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH

MOJy4YeHHOHM HMH(OpMAIMM HAa OCHOBE HUMEIOLIMXCS 3HAHUH WU
JIOTIOJIHUTENbHBIX ~ WCTOYHUKOB;  YMEHHE  HCIOJb30BaTh  IpU
BBIIIOJTHEHUM  y4eOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(u3MyecKoro cojepxaHusi, CIpPaBOYHbIE MaTE€pUAJIbl, PECYPChl CETU
WntepHer; BrnageHue  0a30BBIMHM  HaBBIKAMH  INIpeoOpa3oBaHUs
nH(pOpMalMY U3 OJTHOM 3HAKOBOI CUCTEMBI B JIPYT'Y10; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NHMCBMEHHBIE M YCTHBIE COOOLIEHHUS HAa OCHOBE

I/IH(l)OpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB
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HEPEYEHD 9JIEMEHTOB COIEPKAHUA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kopg IIpoBepsieMblii 3JIEMEHT COJIePKAHUA
1 MEXAHUWYECKMUE SBJIEHUA
- Mexannueckoe — aBmkeHHe. MarepuanbHas — Touka. CucremMa  orcuéra.
OTHOCUTENBHOCTH IBUKEHUS
PaBHOMepHOE 1 HEpaBHOMEpPHOE IBMXKEHUE. CpenHsst ckopocTs. PopMyiia s
12 BBIYUCIICHUS CPeAHEN CKopocTH: V = S/t
PaBHOMEpHOE MpsIMONIMHEIHOE IBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT BPEMEHH B
Cllyyae paBHOMEPHOT'O NPSIMOJIMHEHHOIO ABUKEHMSL:
1.3 m<0=Xo +LV/
I'paduku 3aBUCUMOCTH OT BPEMEHU TSI IPOEKIIMHM CKOPOCTH, IPOCSKIMH IIepeMEeILeHHS,
MyTH, KOOPAMHATHI TP PABHOMEPHOM TPSIMOJIMHEHHOM JBIKEHUH
3aBUCUMOCTb KOOP/AMHATHI T€JIa OT BPEMEHHU B CIy4ae paBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBUKCHUS:
fl
5/\(0 =VoOz *f+ar * -
@DopMyJTbl AJ1 TPOEKLUHU MEPEMEIICHHUS, TPOSKIIUU CKOPOCTH U MPOEKIIMH YCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOIMHEHHOM JBHKEHHH:
2
t
1.4
Yx(>Y0x+9xt,
<Ta.(f)=caist,
*>79_ —2a s
29-1/ x
I'paduku 3aBUCUMOCTH OT BPEMEHHU U1 IPOECKIUN YCKOPEHUS, IPOESKIIMHU CKOPOCTH,
IIPOEKIIUU [IEPEMELIEHUS, KOOPIUHATHI IIPU PaBHOYCKOPEHHOM IPSIMOIMHEWHOM
JBIKEHUN
CBoboanoe nanenue. @opMyIibl, OMUCHIBAIOIINE CBOOOIHOE MAACHUE TN 10 BEPTHKAIN
1.5 (IBMKEHHUE TeJla BHU3 WIIM BBEPX OTHOCUTENIHHO NOBEpXHOCTH 3emun). ['paduxu

3aBUCUMOCTH OT BPCMCHU JIA NPOCKINUN YCKOPCHUS NPOCKIUNU CKOPOCTU U KOOPJAUHATHI
Ipu CBO6OI[HOM IMaacHUM TEjia 110 BEPTUKAIIH,
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CKopocTh paBHOMEPHOTO JBMKEHHUS TeJia 10 OKpykHOCTH. HanpaBienue ckopocTu.

dopmyita ISt BRIYUCIIEHUS] CKOPOCTH Yepe3 PanuyC OKPYKHOCTH U MIEPHO 00paICHHUS:
271J1 Y~ T

LlenTpocTpemuTenbHoe  yckopeHue. HarpaiieHHE HEHTPOCTPEMUTEIBHOTO

yckopeHus. @opMyiia U1 BBIYUCICHUS YCKOPEHUS:
2U

YR

dopmyiia, CBA3bIBAIOIIAs IEPUO U YACTOTY OOpALLICHUS:

1.6 T
l\lglzac ca. [InorHocTs BemecTBa. @opMyria Uit BBIYUCIICHUS ITIOTHOCTU: 771
p
1.7
1.8 Cuna - BexkTopHas ¢pusnyeckas BenuuuHa. ClloKeHHne CUil
1.9 SIBnenune unepuuu. [lepoiii 3akoH HproToHA
Bropoii 3axkox Herorona:
L1o|  F=ma
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbl, IEHCTBYIOIIEH Ha TEJIO
B3aumoneiictBue ten. Tpetuit 3akon HetoTona: #2-4 = “A->2
1.11
Tpenue nokos u TpeHue ckoabxeHus. Gopmyna A BBIYUCICHUS MOIYJIS CUIIbI TPEHUS
1.12

CKOJIbKCHUA

-V

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aegopmarui. 3akoH ynpyroi aedopmaru

(3akoH ['yka):

F=k-Al
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1.14

Bcemupnoe tarorenue. 3aKOH BCEMHUPHOTO TATOTEHUS

F:G mi
R
Cuia TsxecTH. Y CKOpEHHE CBOOOTHOTO TIaICHHUS.

dopmyna sl BRIYUCIECHUS CUITBI TSHKECTH BONIM3H moBepxHOoCTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Counnia. [lepBas kocMudeckasi CKOpOCTb.

HeBecoMocTh 1 neperpysku

1.15

Nmnysbce Tena - BekTopHast (pu3ndeckas BeINYrHA.
p =mo

HNmnynsc cucremsl Ten. M3menenne nmnyiibca. MMiyabe cuibl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIA 3aMKHYTOI>'I CHUCTCMBI TCII:

-const

PeakTnBHOE nBIMKEHNE

1.17

Mexanunueckas pabota. @opmyia 17151 BHIYUCICHUS paOOTHI CHUJIBL:

Mexannueckass MOIIIHOCTD:

N==%
t

1.18

Kunernueckas u noteHuuanbHas sHeprust. @opmyiia Juist BBIYUCICHUSI KHHETUYECKON
SHEPIUH:
2

| A R——
* 2
Teopema o0 kuHeTHYECKOHN dHEeprun. Gopmyiia 11 BBIYUCICHUS TOTEHIUAIbHOU SHEPTUH
Tela, HOAHATOrO Haja 3eMIEH:

E, =mgh

1.19

Mexannyeckas SHEprus:
E=E,+E,

3aKOH COXPAaHEHUs MEXaHNYECKOU sHeprun. PopmyJia Uil 3aKOHA COXPaHEHUs

MEXaHUYECKOU YHEPIUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

HpeBpameHHe MEXaHH4YeCKOH OHCPIruMr Ipru HAJIUYMUNU CUJIbI TPCHUA.
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1.20

[IpocTbie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH. Phryar.
Mowment cunbr: M- Fl.

YcnoBre paBHOBECHS pblUara:
4-N47? + =0
[ToaBwxHbIHM 1 HemoABMXHBIHN O10ku. KIT/] mpocThix MexaHU3MOB,

nq _~JItonkHas
m/\3aTpaycHHas

1.21

JlaBiienue TBEPAOTrO TENA.
dopMyia 11 BBIYMCIICHUS JaBJICHUs TBEPAOTO Tea:
F
P=g
Jasnenue raza. AtMmocepHoe naBienue. I 'uapocraTuueckoe 1aBiIeHNE BHYTPH

KHUIOKOCTH. q)opMyna JJIsL BBIYHUCJIICHUS OABJICHUA BHYTPH KUAKOCTU:

p:pl:f> +p3as

1.22

3axoH [lackans. ['unpaBnuueckuit npecc

1.23

3akoH ApxuMena. @opmyiia sl ONpeIesICHUS BBITATKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha

TEJII0, norpyméHHoe B XXUJKOCTHh MJIM Ia3:

Ycnosue nnaBanus tena. [lmaBanue CyAOB M BO3AYXOIIJIaBaHHUEC

1.24

Mexannueckue KojieOanus. AMIUTUTY/1a, IIEPUO]T i YaCTOTa KoIeOaHuH.
®dopmyna, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

!
V“m

1.25

MareMaTHuecKuil U NpyKUHHbIN MasTHUKU. [IpeBpaiienne sHepruu npu KojaedaTeaIbHOM

JABUKCHHH

1.26

3aryxatomue Konebanus. BeiHykaeHHbIe Konebanus. Pesonanc

1.27

MexaHn4ecKHe BOJIHBI. HpOI[OJIBHBIC U MONCPCUYHBIC BOJHBIL. I[JII/IHa BOJIHBI U CKOPOCTb

pacrpocTpaHeH s BOJHBI:

K=umT
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1.28

3Byk. I'pomMKoCTb U BeIcOTa 3ByKa. OTpaskeHUE 3ByKOBOW BOJIHBI HAa TPAHUIIE BYX CPE.

Wndpa3Byk u yabTpa3ByK

1.29

Ilpaxmuueckue pabomoi

N3mepenue cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI, )KECTKOCTHU MPYKUHBL;
KO3 UIMEHTa TPEHUS CKOJBXEHUS; pabOThl CHJIBI TPEHUS, CUJIbl YIIPYTOCTH; CpeIHEN
CKOPOCTH JABMKEHHUS OpyCKa 10 HaKIIOHHOH MJIOCKOCTH; YCKOPEHUs OpycKa IMpH ABMKEHUU
110 HaKJIOHHOM IINIOCKOCTH; YaCTOTHI U ICPUOa KOJIeOaHUIT MaTeEMaTUYECKOTO MasTHHKA,
YacTOTHI U TIepro/ia KoJeOaHui MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JeHCTBYIOIIETO
Ha pbryar; paboThl CHIJIBI YNPYTrOCTH NMPHU HNOABEME Ipy3a C IMOMOILBIO HETOABHKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ TOMOIIIBIO TOJBHKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEI0BON CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tefa U
OT INIOTHOCTHU XHUAKOCTHU, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHJIBI OT MACChI T€Jjia, CHUJIb]
TPEHMSI CKOJBXEHUSI OT CHJIbI HOPMAaJbHOTO JIAaBJICHHS M OT pOJa MOBEPXHOCTHU; CHUJIbI
yIPYTOCTH, BO3HUKAIOUIEH B MPYXHHE, OT CTENEHHU JAe(OopMaIiy MPYKHUHbI, YCKOPEHHS]
Opycka OT yIyIa HakJOHA HaNpaBJSIONIEH; TMepruoaa (YacTOThl) KOJeOaHWUN HUTSHOTO
MasiITHUKA OT JJIMHBI HUTH; IEproJia KojaeOaHii IPy>KHHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTU TPYKUHBI; UCCIEIOBAaHHE HE3aBUCMMOCTU IMepuoja KOJeOAHUW HUTSHOTO
MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Qusuueckue A61eHUs 8 npupooe: TPUMEPHI ABMKEHUS C PA3IMYHBIMUA CKOPOCTSIMU B
YKUBOU 1 HEKMBOM MPUPOJE, JEHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTJIUBBI, ABMXKEeHUE T1aHeT COIHEUHON CUCTEMBI, pEAKTUBHOE JIBH)KEHHE JKUBBIX
OpPTraHU3MOB, PBIYArH B TEJIC YEIOBEKa, BIUSHIE aTMOC(HEPHOTO JaBJICHUS HA )KUBOKH
OpraHu3M, IJIaBaHUE PbIO, BOCTIPUSATHE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSACEHUE,

CEHCMUYECKUE BOJIHBIL, IIyHAMH, 3XO

1.31

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, JaTYUKHU ITOJOKCHUA, paCCTOAHHUA U YCKOPCHUA,
AUHAMOMCTpP, MMOAIIHUIIHHUKH, PAaKCTbhl, pblYar, MOABIDKHBIM M HEIOABUKHBIN 6J'IOKI/I,
HaKJIOHHas ILUIOCKOCTb, IIPOCThIE MCEXAHHU3MbBI B 6I)ITy, c006mafom1/1ecs1 COCYyHhl,
YCTpOﬁCTBO BOAOIIPpOBOJA, FI/II[paBJ'II/I‘{eCKI/Iﬁ npecc, MaHOMETD, 6ap0MeTp, BBICOTOMCD,

MOPIIHEBON HACOC, apEOMETP, XO0JIOT, UCIIOJIBb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA
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OCHOBHEIE ITOJIOKCHUA MOJ'ICKYJ'IHPHO-KI/IHCTI/ILICCKOI\/II TCOPUHN CTPOCHHUA

2.1 BemlecTBa. Mojenu TBEPAOro, JKUAKOTO ¥ ra3000pa3HOro COCTOSIHUM BEILECTBA.
Kpucrannuueckue u amopdHbie Tena
9 JIBuKeHMe 4acTHIl BELIECTBA. CBs13b CKOPOCTHU JIBUYKEHUS YACTHII C
Temneparypoit. bpoynosckoe aBmkenue, nuddysus
23 CMauyuBaHue U KalWUIIPHBIE SBICHUS
24 TemioBoe paclIupeHHe U CKaTHE
2.5 TemnoBoe paBHOBECHE
Buyrpennss sneprusi. Pabota u teronepenaya Kak crnocoObl U3MEHEHHUS BHYTPEHHEH
2.6
SHEPTUH
2.7 Bunp! Terionepeaayn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYeHHE
HarpeBanue wu oxmaxnaenue Tten. KonuuecTBO — TEIIOTHL. Y aelibHAs
TEII0EMKOCTB!
2.8
3aKOH COXPAaHEHHUs PHEPTHH B TEIUIOBBIX Ipoleccax. Y paBHEHHUE TEIJIOBOro OajaHca:
Q+n +-=0
29
Ucnapenue u konaeHcamus. MiameHeHrie BHyTpeHHENW SHEPTUU B TPOLIECCE UCTIAPEHUS U
KoHeHcanuu. Kumnenue >kuakocTr. Y aenbHas TeIioTa napooodpasosanus: L = Q/m
2.10
2.11 BnaxunocTs BO31yxa
[InaBnenue u kpuctauzanus. MI3mMeHeHre BHyTpEHHEH SHEPryuu Npy IJIaBJICHUH U
KpUCTAJIM3ALUH. Y JesIbHAs TEIUIOTa IJIaBICHHUS:
2.12
m
BHyTpeHHsIst SHEpTHs CropaHust TOIUTMBA. Y IeNTbHAs TEIUIOTa CTOPaHHs TOTUTHBA: ¢ =
2.13 O/m
2.14 [punnuns! paboTs! TeroBeix aurarenei. KI1J] rermnoBoro qsurarens
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IIpaxmuueckue pabomul
H3Mmepenue yaenpHON TeMI0EMKOCTH METAIUIMYECKOTO LIWINHAPA; KOJTUYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOM KOMHATHOW TeMIlepaTypbl (PMKCHPOBAHHON Macchl, B KOTOPYIO

OITyII€H HaneTBIﬁ MUIWHAP, KOJINYECTBA TCIJIOTHI, OTAAHHOI'O HArp€ThiM HUJIHUHAPOM,

215 MOCJI€ ONMYCKaHUs €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIHHON BIAKHOCTHU
BO3/yXa; YJEIbHOM TEIIOTHI IIaBJIeHUs Jbaa. MccaenoBanue n3MeHEHHs TeMIIepaTyphbl
BOJIBI TIPY PA3JIMYHBIX YCIOBHSX; SIBJICHHSI TEIZIOOOMEHA TP CMEITMBAHUH XOJIOTHOMN U
ropsiueil Bobl; mporecca UCrapeHus
Qusuueckue s61eHUs 8 npupoode. TOBEPXHOCTHOE HATSHKEHNE U KaWUISIPHBIC SBJICHUS B
2.16 NpUPOJIE, KPUCTAIUIBI B pupoje, uzinydeHue CoHila, 3aMmep3anue BOJOEMOB, MOPCKHE
Opu3el; 00Opa3oBaHKEe POCHI, TYMaHa, UHES, CHeTa
Texnuueckue ycmpoticmea: KanUIspbl, IPUMEPHI UCIIOIb30BaHUS KPUCTAILIOB,
2.17 YKUJKOCTHBIN TEPMOMETP, AATUUK TEMIEPATYPbI, TEPMOC, CUCTEMA OTOIJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBast TypOUHA, TBUTATENh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpusanus Tei. J[Ba Buia 3JeKTpUUECKUX 3apsI0B
32 BzaumopeiicTBue 3apskeHHbIX Tell. 3aKoH Kynona
33 3aKOH COXPaHEHHUs IEKTPUUECKOTO 3apsiia
DnekTpuyeckoe nojie. HanpsmxEHHOCTh deKTpruiecKoro nojis. [[puauun cyneprno3unuu
34 AJIEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocutenu snektpudeckux 3apsiaoB. JleicTBHUE AIEKTPUUECKOTO OIS Ha SJIEKTPUYECKHE
33 3apsibl. [IpOBOHUKY U TUDIEKTPUKA
3.6 [TocTosiHHBIN neKkTpudecKuid TOK. [lelicTBus anekTpuyeckoro Toka. Cuma Toka.
Hampsixenue.
I=q/t, U= A/
DNEKTPUUECKOE COMPOTHUBIICHUE. Y IEIBHOE 3JIEKTPUUECKOE COMPOTUBIICHNUE!
3.7 R = pl/S
3akon Oma 151 ygacTtka snekrpudeckoi nenu: [ = U/R
3.8
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3.9

IlocnegoBaTenpbHOE COCAUHEHNE IIPOBOJJHHUKOB:

U= Uy+ Ug,’ R:R1+R2

Hapanneanoe COCAUHCHHC ITPOBOAHUKOB PABHOT'O COIIPOTHUBIICHUA:

1L (I/

CMelaHHbIE COCAUHCHUA [IPOBOAHUKOB

3.10

Pabota u MmomrHoCTh 5ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH [[xoyins - Jlenua: 2
Q=IR-t

3.12

OmnbIT Dpcrena. MarHuTHOE MOJIe TPSMOT0 MPOBOJHUKA C TOKOM. JINHMU MarHUTHOM

HHAYKIUA

3.13

MarsuTHoOE 110JIe IOCTOSIHHOTO MarHuTa. BSaHMOﬂeﬁCTBHe IIOCTOSAHHBIX MaroHuToOB

3.14

JlelicTBME MarHUTHOrO NOJISI HA IPOBOJIHUK C TOKOM

3.15

Omnpiter @apanes. SBneHue >aeKTpoMarHuTHOW HHAYKIMU. [IpaBmio Jlenia

3.16

Ipakxmuueckue pabomoi

H3mepenue 371eKTpUYeCKOro CONMPOTUBIIEHUS PE3UCTOPA; MOLHOCTH JIIEKTPUYECKOTO
TOKa; pabOThI 3JIEKTPUUECKOT0 TOKA.

HccnenoBanue 3aBUCHMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B TPOBOIHUKE (PE3UCTOPHI,
JaMII04Ka), OT HANpsKEHMs] Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COIPOTUBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOLIAAH €T0 IONEPEYHOr0 CEUEHUs U YACIBHOIO CONIPOTUBIICHHUS.
[IpoBepka npaBuia AJIs 3JEKTPUIECKOTO HANIPSIKEHUS TP MOCIEN0BATEIIBHOM
COCIMHEHUH NIPOBOJAHUKOB; IIPABUIIA JUIS CUIIBI DJIEKTPUYECKOT0 TOKA IIPU MapaIIeIbHOM

COETMHEHUH MTPOBOAHHUKOB (PE3UCTOPHI M TAMITOUKA)

3.17

Qusuueckue s61eHUs 8 npupooe: HIEKTPUIECKHUE IBJIEHUS B aTMOC(epe, IEKTPUUECTBO
YKUBBIX OPTaHU3MOB, MAarHATHOE 1TOJIe 3eMIIH, Apeii() TOIOCOB, POJIb MATHUTHOTO TTOJIS

JJIA )KU3HU Ha 3CMJI€, MOJISIPHOC CUSAHUC

3.18

Texnuueckue ycmpoiicmea. 31€KTPOCKOI, aMIIepMETP, BOIBTMETP, PEOCTaT, CYETUUK
QJIEKTPUYECKOW  DHEPTHH,  DIIEKTPOOCBETUTEIbHBIE  TNPHOOPHI,  HarpeBaTeIbHBIC
IEKTPOTIPHOOPHI (mpumepsl), IIEKTPUUECKUE
HPEIOXPAaHUTENHN, DIEKTPOMArHUT, 3JIEKTPOABUIATEINb IIOCTOSIHHOTO TOKa,

TeHepaTop MOCTOSHHOTO TOKa

3.19

:‘)HCKTpOMaFHI/ITHBIC ponusbl. [kama OJICKTPOMArdHMTHBIX BOJIH
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3.20

JlyueBas mozens ceta. [IpsaMonuHelHoe paclipoCTpaHEHHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino
3.22 [Ipenomnenue cBeta. 3aKOH MPEIIOMIICHHUS CBETA
3.23 Hucnepcus ceera
JInnza. Xox mydeit B nuH3e. DokycHOe paccTosiHue JUH3bL. OnTHYeCKas cuia JIMH3bL: D
3.24 -y
3.25 I'na3 kak ontudeckas cucrtema. OnTudeckue npruOopsl
Ipaxmuuyeckue pabomoi
HiH#HPar#t#13MepeHrne ONTUYECKON CHITBI COOMPAIOLIE JINH3BL; (POKYCHOT'O PACCTOSHHS
cobuparoiieii TuH3bI (TI0 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa U H300paKeHU,
KOT'JIa IPEeIMET PACIONIOKEH B ABOMHOM (OKyce), MOKa3aTels IpeIoMIICHUS CTEeKIIA.
326 ###PartH#llccnenoBanue  CBOMCTBA  M300paXEHMSI, IOJYYEHHOTO  C TIOMOIIBIO
coOuparoIieii TUH3bL, U3MEHEHUS (DOKYCHOTO PACCTOSHUS JABYX CIIOKCHHBIX JIMH3;
3aBUCHMOCTH YTIJIa IIPEJIOMJICHUS! CBETOBOI'O JIy4a OT yIJia aJIeHus Ha
TPAHUIIE «BO3JIYX - CTEKIION
Qusuueckue aenenus 6 npupoode: 3atMmenus Connua u JIyHbl, 1BeTa 1€, ONTHYECKHE
3.27
siBJICHUS B aTMocepe (mBeT Heba, pedpakius, paayra, MUPax)
328 Texnuyeckue ycmpoticmea. 04Ky, IEPUCKOII, oToanmapaT, ONTHUECKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoakTuBHOCTE. Anb(ha-, OeTa-, raMMa-u3nydeHus. Peakiun anbda-u Oeta- pacmana
4.2 OmnsiThl Pesepdopaa o paccestauio anbda-vactui. Ilnanerapuas moaens aroma
4.3 CoctaB aTomHoro0 sjipa. M3otorsl
44 [Tepuon momypacmaga aTOMHBIX siIEp
4.5 SnepHbie peaky. 3aKOHBI COXPaHEHHS 3apsA10BOTO U MAaCCOBOT'O UHCEI
DQusuueckue s61eHUs 6 Npupode. eCTECTBEHHBIN paJlOaKTHUBHBIN (POH, KOCMHUYECKHUE
4.6 Jy4H, paIiOaKTUBHOE U3TyUEHUE TPUPOJIHBIX MUHEPAJIOB, 1eHCTBUE PAAHOAKTUBHBIX
U3TTyYeHUI Ha OpraHu3M YeJloBeKa
Texnuueckue ycmpoucmea: CIEKTPOCKON, UHAUBUIYaJIbHBII JO3UMETp, Kamepa
4.7

BI/IJ'II)COHa, AACpHasd DOHEPreTukKa

1.

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

®dusuka, 7 knacc/ [epeimkun A.B., BanoB A.U., 4-e uzganue, crepeotTunHoe, Mocksa,
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n3narensctBo «IIpocBemenuey, 2024

2. ®wuzwuka, 8 kiace/ [lepeimkun A.B., IBanoB A.U. ., 4-e uznanue, crepeotunHoe, MockBa,
m3natenscTBo «IIpocBemenuey, 2024

3. ®usuka, 9 xnacc/ [leprimkun A.B., UBanoB A.W.,I'ytauk E.M., 4-e u3nanue, cTepeoTUITHOE,

Mockga, uzgarensctBo «IIpocBenienue», 2024

METOIUYECKHE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®wusuka 7 knacc/ [lepeimkun A.B. , UBanoB A.U.®usuka. ., 4-e uzganue, cTepeoTunHoe, Mockaa,
nznarenseTBo «Ilpocsemenuey, 2024

2. Jlykammk B.M. CoopHHK BOTIpOCOB | 3a1a4 1o ¢usuke. 7-9 k. - M.: [Ipocsemenue, 2010. -1

3. Ilepsimikun A.B., IBanoB A.U., ®usuka. 8 knacc. ., 4-e u3ianue, crTepeoTunHoe, Mockaa,
nznarenseTBo «IIpocsemenuey, 2024

4. Jlyxammk B.W. COopHuK BopocoB u 3a1a4 no ¢usuke. 7-9 xi. - M.: [Ipocsemenue, 2010. -192c.

5. Kupuk JI.A. ®usuka - 8. Pa3HOypOBHEBBIE CAaMOCTOSATEIbHBIC U KOHTPOJIbHBIE pa0OTHI. -5-€ U31aHue,-
M.UJIEKCA, 2013.

6. AcraxoBa T.B. ®usuka. 8 kiacc. Jlaboparopusle  paboTsl. KoHTponbHBIE 3a1aHus. -
Caparos:Jlunei, 2014.

7. «KoHTponbHO-U3MEpUTENbHBIE MaTepuaibl. Du3uka. 7 knacc/Coct. H.W. 3opuH. - 2-¢
u3g.,nepepad. - M.:BAKO, 2013.

8. Mapon A.E. ®usuka.8§ knacc:yuedHo-MeToandeckoe nmocooue/A.E.Mapon.-M.:[lpoda,2011.-123¢c

9. A.B. Ileppiukun,liBanoB A.E., 'ytaHuk E.M. ®u3zuka-9 ki ., 4-e uznanue, crepeoturnoe, Mocksa,
m3narenbctBo «lIpocBemenney, 2024

10. A.E. MapoHn, E.A. Mapon CaMocTosITeIbHBIC U KOHTPOJIbHBIE pa0doThI-8 Kitacc 2017 M. Ipoda

11. B.B. laxmarosa ,O.P. llledep JAnarnoctuueckue padbots -8 kiacc 2016 M. JIpoda

12. A.E. Mapomn, E.A. MapoH, C.B. Ilo3otickuii Coopuuk Borpocos u 3amau 2015 M. [Ipoda

13. KoHTpoJibHBIE B CAMOCTOSATENBbHBIEC paboTHI 110 pusuke. 9 kinace: kK yueOHuky A.B. [leppimknna,
E.M. I'ytHuk «®usuka 9 kimace» / Mocksa,.: U3narenbctBo «Ok3ameny, 2014.

14. Tectol o pusuke. 9 knacc: k yueonuky A.B. [leppimikuna, E.M. I'ytauk «®uszuka9 kiacey» / O.1.

I'pomueBa. «Ok3amen», 2010.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

1. bubnuoreka - Bc€ no npenmety «dusukay. - Pexxum noctyna: http://www.proshkolu.ru

2. BupneoonsIThl Ha ypokax. - Pexxum gocryna: http:/fizika-class.narod.ru

3. I/IHTepeCHLIC MaTCepHaJibl K YpOKaM (bI/I3I/IKI/I IO TEMaM,; TCCThI 110 TCMaM, HarJisaJHbIC IOCo0us K

ypokam. - Pexxum nocryma: http://class-fizika.narod.ru
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http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/

10.
11.
12.
13.
14.

15.
16.

Hudpossie o6pazoBarenbHbIe pecypchl. - Pexxum goctyna: http://www.openclass.ru

DneKTpoHHBIe yueOHUKH 1o (pu3uke. - Pexxum noctyna: http://www.fizika.ru
Hucrannnonnas mkoia Ne368 http://moodle.dist-368.ru/ OTkpsIThIi KIacc. CeTeBoe

oOpazoBarenbHOE co00IIecTBO. http:// www.openclass.ru/node/109715

®denepanbHbli HEHTP HHPOPMALMOHHO-00Pa30BaTEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

Wutepner ypok. http://interneturok.ru/ru/school/physics /

I"azera «1 centssOps» MaTepuaisl o ¢usuke. http://archive. 1september.ru/fizww.openclass.ru

Anumanuu gusnueckux o0beKToB. http://physics.nad.ru/
XKusas ¢puzuka: obyyaromias nporpamma. http://www. int-edu.ru/soft/fiz.html
®usuka.ry . http://www.fizika.ru/

14.Poccuiickas anekTpoHHast mKkodia https:/resh.edu.ru/

IHOK Mos mikona https://myschool.edu.ru/

Pemry EI'D, OI'D https://phys-ege.sdamgia.ru/

97


http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics
http://archive.1september.ru/fizww.openclass.ru
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://phys-ege.sdamgia.ru/

