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HOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3suke Ha ypoBHE OCHOBHOI'O 00ILIEro oOpa3oBaHMs COCTAaBJIEHA HA OCHOBE
MOJIOKEHMM M TpeOOBaHMM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBaTenbHOM mporpaMmmsl, npeactaBieHHbx B PI'OC OO0, a Takxke ¢ yu€Ttom denepanbHOM
paboueil mporpammel Bocniutanus U KoHnnennuu npenoaaBaHus yueOHoro npeamera « Pusukay.

Conepxanue nporpaMMsl 1o (pu3MKe HampaBIeHO HAa (OPMHUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOIIMXCSl W OpPraHu3allio U3ydyeHusi (PU3MKU Ha JeATEeIbHOCTHON ocHoBe. B
nporpaMme 1o (U3UMKE YUYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO MpeaMera B peaau3aliu
tpeboBanuii. ®I'OC OOO K MIaHUPYEMbIM JHMYHOCTHBIM M METANpPEAMETHBIM pe3yJibTaTaM
00yueHHUsl, a TAK)KE MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX NMPEJIMETOB Ha YPOBHE
OCHOBHOTO OO0IIIEro 00pa3oBaHuUs.

[Iporpamma 1o (Qu3uKe ycTaHaBIMBAET pacIpeleleHne Y4eOHOro marepuaia 10 TrojaaM
oOydeHus (Mo Kiaccam), TMpejyiaraeT MPUMEPHYIO TOCIEAOBATEIBHOCTh H3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COACPKAHUSA U y4€Te BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcsi.

[Iporpamma no ¢usuke pazpaboraHa ¢ LEIbI0 OKa3aHUS METOJUYECKON MOMOIIU YYUTENIO B
CO3aHUU paboyeil mporpaMMebl 10 y4eOHOMY IIPEIMETY.

dusnka SABISETCS CUCTEMOOOPA3YIOIIUM Ui €CTeCTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBJICHHUM, M3ydyaeMbIX XHMUEH,
Ouonoruei, acTpoHOMueld M (PuU3MUecKor reorpadueld, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IOpPEJOCTaBseT HaubOosiee sCHble OO0pa3lbl MPUMEHEHUs HAy4dHOIO METo/a
MO3HAHUs, TO €CTh CIIOCO0a MOTYUYEHUS JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa M3 TIaBHBIX 334a4 (U3MYECKOro 00pa3oBaHUS B CTPYKType o0Iero oodpa3zoBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOydJaronuxcsi.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE NPEIIOJIAraeT OBJAJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYI TPAMOTHOCTB!

® HAy4HO OOBSCHATH SIBJICHUS;

® OILIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE0BAHUS;

® UHTEpHpPETUPOBATH JIaHHbIE M MCIOJb30BaTh HAy4dHbIE JOKa3aTeNbCTBA s
MIOJIy4YE€HHUS BBIBOJIOB.

Ilenn wu3ydeHus (U3MKKM HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUsl OMNPEIENIECHb B
Konnenuun mnpenogaBanus ydeOHoro mnpeamera «®dusnka» B 00pa30BaTENbHBIX OpraHU3aLUAX
Poccuiickoit  ®enepanuu, peadu3yloUMX OCHOBHBbIE 0011€00pa3oBaTelbHbIE MPOTPaAMMBbL,
yTBepk€HHON pemenneM Komnernmn MunucrepctBa npocsemenuss Poccuiickon ®denepauuu
(npotokon ot 3 nexadps 2019 r. Ne [TIK48H).

eau u3yyeHus pusuku:

e npuoOpeTeHne MHTEpeca U CTPEMIICHUs 00yYaloIMXcs K HAyYHOMY M3YyUEHHUIO TPUPOIH,
pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

® pa3BUTHE NPEACTABICHWH O HAYYHOM METOAe TMO3HaHUS ©  (HOpPMHUPOBaHUE
UCCIIEI0BATENIBCKOTO OTHOIIECHUS K OKPY>KAIOIIUM SBJICHHUSM;

e (opmHpoBaHHME HAYYHOIO MHPOBO33PEHUS KaK pe3yJibTaTa HM3YYEHUSI OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;



e (dopmupoBaHUE TPEACTABICHUNA O PONU (DU3UKH I Pa3BUTHS APYTUX ECTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHC TIPEJACTABICHUNA O BO3MOXHBIX cdepax Oynaymedl mnpodeccnoHambHOU
JESITETLHOCTH, CBSI3aHHOW C (M3MKOH, MOJATrOTOBKA K JalbHEUIIEMY OOYYCHHIO B ITOM
HaIPaBJICHUH.

JIoCTIDKEHUE 3TUX TIeJIeH porpaMMBbl 0 (pHU3KKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus

o0ecTieunBaeTCs pEIICHNEM CIEAYIONINX 3a1aY:

e TpuOOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHMYECKUX, TEIUIOBBIX,
IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

® TMpUOOPETEeHHE YMEHHI OMUCHIBATH U OOBSICHATH (PU3UUECKUE SIBICHUSI C UCTIOJIb30BaHUEM
MOJTyYCHHBIX 3HAHUH;

® OCBOCHHE METOJIOB PCIICHUS MPOCTCUIINX pacYETHBIX 3a7a4 C HCIOJIb30BaHUEM
bu3nuecKnx Mojieseil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

® pa3BHUTHC YMEHUI HAOJIOMATh MPUPOIHBIC SBICHUS M BBIMOIHATH OIBITHI, JaOOpPaTOpPHBIC
paboThl M OSKCHEPUMEHTAIbHBIE HCCIEJOBAaHUS C MCIOJIb30BAHHEM H3MEPHUTEIbHBIX
npuOopoB;

e oOocBOcHHE MPUEMOB paboTel ¢ uWHPOpManuel (HU3UIECKOTO COJEpKaHUs, BKIIOUYas
WH(OPMAIIMIO O COBPEMEHHBIX JTOCTH)KCHHSIX (PU3UKH, aHAJIN3 ¥ KPUTHIECKOE OICHUBAHUC
uHbOpMaINH;

® 3HAKOMCTBO cO cepamMu MpPOPECCUOHATLHON NEATEIbHOCTH, CBA3AHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
oTBoauTCS 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Henelnw), B 8 kimacce — 68 dacoB (2 yaca B
HEJIEINI0), B 9 KJlacce — 102 gaca 3 Jaca B HEJISIIO).

[Ipennaraemslii B mporpamme 1no (u3MKe NepeyeHb JIabopaTOPHBIX pabOT U OMBITOB HOCHUT
pPEKOMEHAATENbHBIN XapakTep, YUYUTENb JEIaeT BIOOP MPOBEAEHUS J1a00paTOPHBIX pabOT U ONBITOB
C y4€TOM MHAMBHAYAIbHBIX OCOOCHHOCTEH O00YyYaromMXCsl, CIIUMCKA SKCIEPUMEHTAIBHBIX 3a/IaHUM,
IpeAaraeéMbIX B paMKaxX OCHOBHOI'O TOCY/IapCTBEHHOT'0 3K3aM€EHa M0 (PU3HUKE.



COIAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUU OKPY:KAKOIIEro MUpa.

®usnka — Hayka o npupone. SIBimeHus npuponbl. PuU3HUECKUE SIBICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeaUMUMHBL. 3Mepenwe ¢uiznueckux BeauMuuH. PuU3NYECKHE MPHUOOPBHL.
[TorpemHocTs u3MepeHuil. MexxyHapoiHas CUCTEMA €AVHMII.

Kak ¢usuka u apyrue ectecTBeHHbIE HAYKH M3Yy4aroT MpUpOay. EcTecTBeHHOHAyUHbII METOA
MO3HAHMA: HAOI0/IeHUE, IOCTAHOBKA HAy4YHOTO BOIPOCA, BBIIBUKEHHE TMIIOTE3, SKCIEPUMEHT IO

MPOBEPKE THUIIOTE3, OOBsICHEHHE HaOMrogaeMoro spieHHsA. Omnucanue (U3NYSCKUX SBJICHUN C
HOMOIILIO MOJEIEN.

JHemoncmpayuu.

1. MexaHu4eckue, TeIUIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®dwusuyeckue MpuOOpPHl W TpOLEIypa MPSIMBIX H3MEPEHHH aHAJIOTOBBIM W ITH(POBBIM
nprudopom.

Jlabopamopnuvie pabomsl u onvimol.

1. OmnpeneneHue IEHBI AIECHUS KAl U3MEPUTEIHHOTO Mprbdopa.

N3mepenune paccTosHU.

N3mepenue o0bEéMa )KUAKOCTH U TBEPAOTO Tea.

Ornpenenenure pa3MepoB MajibIX TEl.

LA S

N3mepenue temmepatypbl TOpU TOMOIIM KUAKOCTHOTO TEpPMOMETpa U JaTuMKa
TEMIIEPaTyphl.
6. IIpoBeneHne wuccaeOBaHUA IO TMPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM OOJIbIIIE, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pasnen 2. IlepBoHaya/ibHble CBEJACHHUSI O CTPOCHUH BellecTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKA3bIBAIOLIUE TUCKPETHOE
CTPOEHHUE BENIECTRA.

JIBr>keHne dyacTul] BemiecTBa. CBA3b CKOPOCTH JBWKEHHUS YACTHUI[ C TEMIEPaTypoil.
BpoyHoBckoe nBmwxkenue, muddysus. BzaumopeicTBUe YacTUIl BEHIECTBA: MPUTHKCHUE U
OTTaJIKUBAHHUE.

ArperatHble  COCTOSIHMSI  BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM U TBEPIBIX
(kpuctaymnueckux) Tea. B3auMoCBA3b MEXAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUXKEHUSI.

2. Habmoaenue nuddysuu.

3. HaGmionenue siBneHui, OOBACHAIOMIMXCSA NPUTSHKEHUEM WM OTTAJIKUBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnuvie padomel u onvimol.

1. OmnenHka auameTpa aToMa METOJOM PsiIoB (C UCHONb30BaHueM (oTorpaduii).

2. OmnbIThl IO HAOJIIOCHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACUCTBHS CHII MOJICKYJISIPDHOTO MPUTSIKCHHUSI.

Pa3pnen 3. /IBukeHHe M B3aMOeHCTBHE TeJl.



Mexanuueckoe JBuxkeHue. PaBHoOMepHOE U HepaBHOMeEpHOeE aABMxeHue. CkopocTs. CpenHss
CKOPOCTb IIPA HEPAaBHOMEPHOM JIBM>KEHHMH. PacuéT myTu U BpeMEHM JBUKEHUS.

SIBnenue nHepunu. 3aKOH MHEpLUUHU. B3aumoelicTBUEe Te Kak NPUYMHA U3MEHEHUS CKOPOCTH
IBYOKEHUS Teln. Macca kak mMepa uMHEpTHOCTH Tena. IlnotHocThs BemecTtBa. CBSA3b IIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BEILIECTBA.

Cuna Kak xapakTepHUCTHKa B3aumonencTsus Ten. Cunna ynpyroct u 3akoH ['yka. M3mepeHune
CWJIBI C TIOMOUIBI0 TMHAMOMETpA. SIBIEHNE TATOTEHUS U CHiIa TshKeCTH. Cuia TSHKECTH Ha JPYTUX
mwia”erax. Bec tema. Hesecomocts. CrnojkeHne CwWI, HalpaBlI€HHBIX 10 OJHOW IPSIMOM.
PaBnopneiictByromas cuit. Cuita TpeHns. TpeHne CKOJIBKEHNS U TPEHUE NOKOos. TpeHue B Mpupoe u
TEXHUKE.

emoncmpayuu.

Habnionenre MexaHn4eckoro ABMXKEHUS Tena.

N3mepenue CKOpoCcTH NPSIMOJIMHENHOTO ABUKEHHUS.
Habmionenue siBneHust MHEPLMH.

Habmionenue n3MeHeHus: CKOPOCTH NMPU B3aUMOJEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBHIO TEII.

o vk wNeE

CnoxxeHue cuil, HalpaBJIeHHBIX IO OJJHOM IPsIMOil.

Jlabopamopnuvie padomel u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWXKEHUSA (IIapvKa B JKUJIKOCTH, MOJEIU
INIEKTPUIECKOTO aBTOMOOUJIS U TakK Jiajee).

2. OmpeneneHue cpeaHEd CKOPOCTH CKOJBXKEHHs Opycka WM IIapuKa IO HAKJIOHHOM
TJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOIO TeNA.

4. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmainuu) TPY>KUHBI OT
MPUIIOKEHHOU CHIIBL.

5. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTbh CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tejla U
XapakTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTE U ra3os.

Hasnenne. CiocoObl yMEHBIICHUS W yBEIWYCHHs naBlieHus. J[aBieHue raza. 3aBUCUMOCTH
JaBJieHUs raza oT o0béMa, Temrnepartypsl. [lepenaya gaBneHus TBEPABIMU TeJaMHU, KUJIKOCTIMU U
razamu. 3akoH Ilackans. IIHeBMaTnueckue MallWHBL. 3aBUCUMOCTb JaBJICHHUS XKUIKOCTU OT
riyounsl. 'mapocratudeckuit napagokc. Coobmaromuecs cocynbl. [ uapapnuyeckue MEXaHU3MbI.

Atmocdepa 3emimm u atMocdepHoe namBieHHE. [IpUUMHBI CymIECTBOBAHUS BO3MAYIITHOM
obonouku 3emau. OmnbiT Toppuuennu. M3mepenue armochepHOro ngaBieHHsS. 3aBUCHUMOCTh
aTMOCc(EepHOTO JIaBJIICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 1ist u3mepeHus: arMocpepHoro
JABJICHUA.

JleficTBHE KUJKOCTU W Ta3a Ha MOTPYKEHHOE B HHUX Tejio. BelTamkuBaromiasi (apXumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTb JABJICHUS T'a3a OT TEMIEPATYPHI.

[Tepenaya naBieHUs )KUIKOCTHIO U Ta30M.
CooOmraronecst cocyibl.

I'mnpaBnnueckuit mpecc.

[IposiBieHue aeiicTBUs aTMOC(EpHOTO TaBIEHUS.

e wNwN



6. 3aBUCUMOCTH BBITAJIKHBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHONW YacTH Tella U TIOTHOCTH
KUJKOCTH.

7. PaBEHCTBO BBITAJIKHBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue muaBaHus TeJ: IUIaBaHUE WM MOTPYKEHHUE TE B 3aBUCUMOCTH OT COOTHOUIEHUS
IJTIOTHOCTEW TeJIa U )KUIKOCTH.

Jlabopamopuuvie pabomsl u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJAE OT O0bEMa MOTPYXKEHHOU B >KHAKOCTH
YacTH TeJa.

2. OmnpeneneHue BHITATKUBAIOIICH CUIIBI, IEUCTBYIONIEH HA TEJIO0, MOTPY>KEHHOE B KUJKOCTD.

3. TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUJIbI, IEUCTBYIOUIEH HA TEJIO B )KUAKOCTH, OT
MACCBI TeJIA.

4. OnbIThl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAIKMBAIOIIECH CUJIbL, IEUCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT 00BEMA MOTPYKEHHON B KUJIKOCTh YACTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAaHUE JIOAKW U OIpeAesieHHe €€
Ipy30M0AbEMHOCTH.

Pa3zpnea S. Padora 1 MOIIHOCTB. JHEPrus.

Mexannueckas paborta. MOIIIHOCTb.

[IpocThie MeXxaHM3MBI: phIuar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBeCHs phluara.
[IpumeHeHue nmpaBuiia paBHOBECHS pbldara K 010Ky. «3o0soTtoe npaBuio» mexanuku. KI1/[ mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckass sHeprusi. Kunernueckass M NnoTeHIMaldbHas sHeprus. lIpeBpaiienue ogHOro
BHJIa MEXaHUYECKOW SHEPTUU B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomul u onvimol.

1. Ompenenenue pabOTHl CUJBI TPEHHS TPU PABHOMEPHOM JBHXKEHHUU Tella TI0

TOPU30HTAIIBHOU ITOBEPXHOCTH.
2. HccnenoBanue yCiaoBUNM paBHOBECHS pblyara.

w

N3mepenue KIIJ[ HaKIOHHOM INTIOCKOCTH.
4. HM3ydeHue 3aKOHA COXpAaHECHUS MEXaHUYECKOW SHEPTUMU.

8 KUIACC

Pa3zpnen 6. TensioBbie siBJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJSIPHO-KUHETUUECKON TeOpuu CTpOoeHUs BellecTBa. Macca u
pa3mepbl  aTOMOB M MoJIeKyJl.  OmNbIThl, MOATBEPXKAAIOLIME  OCHOBHBIE  IMOJOXKEHUS
MOJIEKYJIIPHOKHHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUIKOTO M Tra3000pa3HOro0 COCTOSHUN BemiecTBa. Kpucrtanmuueckue u
amopduseie Tena. OObICHEHUE CBOWCTB ra3oB, )XKUAKOCTEH U TBEPIBIX TENI HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETUYECKOW Teopud. (CMauMBaHME U KaNWUIApHbIE sBJIeHUs. TemioBoe
pacCIIUPEHUE U CHKATHE.

Temneparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIVIOBOTO JBHKEHHUS YacTULl. BHyTpeHHsIs
sHeprusi. CriocoObl M3MEHEHHWsI BHYTPEHHEH SHEpruu: Teruionepenada W COBEpIICHHE pPaboThI.
Buael Tenonepegaun: TEIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHE.



KomnuectBo TemmoTel. YaelpbHass TEIUIOEMKOCTH BeliecTBa. 1e€IUIOOOMEH M TEIJIOBOE
paBHOBecue. YpaBHeHHE TeIuioBoro OajnaHca. [lnaBieHue u oOTBepJeBaHHE KPHUCTAJUTMUECKHUX
BEIIECTB. Y IeTbHAas TeIuioTa TuiaBnenus. [lapooOpasoBanne u koHaeHcaus. Mcnapenne. Kunenue.
VYaenbHas TemiioTa mapooOpazoBaHUA. 3aBHUCHMOCTh TEMIIEpATypbl KHUIIEHHs OT aTMoc(epHOro
JTABJICHUS.

BnaxxHocTs BO3nyxa.

OHeprus TOIUIMBA. Y AeJIbHAs TEIUIOTAa CTOPAHMS.

[Tpuniuns! padotel TerioBbix nurateneid KI1/I TeruioBoro neurarens. TerniaoBble qBUTATENN
Y 3al1UTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHUs U MPEBPAILECHHS YJHEPTUU B TEILIOBBIX MPOLECCAX.

Jemoncmpayuu.

Habnronenne 6poyHOBCKOTO JIBHKECHHUS.

Ha6monenue nuddyszun.

HabGmoeHue sBieHU CMauyuBaHKS M KaMJISPHBIX SBICHUH.

HaGmtoneHue TemnoBoro pacimpeHus Te.

W3menenne naBieHus ra3a Npyu U3MEHEHUH 00bEMa U HATPEBAHUU WITU OXJIAKICHUU.
[IpaBusna usmepeHus: TEMIEpPaTyphl.

Bunel Tennonepegaum.

O N Uk WDNE

OxJaxieHne Mpu COBEPIICHUH PaOOTHI.

. HarpeBanwue npu coBepiiieHu# padOThl BHEIIIHUMH CHUJIAMHU.

10. CpaBHeHUE TEIIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaOmronenne KUIIeHus.

12. Habmto/ieHre OCTOSIHCTBA TEMIIEPATYPBI IIPH TLIABJICHUH.

13.Moaenu TEMJIOBELIX ABUTaTENICH.

Jlabopamopuuvie pabomel u onvimol.

1. OnbITeI IO OOHAPYKEHUIO ACHUCTBUS CUII MOJICKYJISIPHOTO MPUTSIHKEHUS.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOW COJIM WJIM caxapa.

OMBITHI 10 HAOIOJIEHUIO TETUIOBOT'O PACHIUPEHUS Fa30B, KUJIKOCTEH U TBEPIBIX TEIl.
OmnpenesneHue 1aBieHUs BO3lyXa B OJIJIOHE MITIPHIIA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHHUS BO3JlyXa OT e€ro o0bémMa H
HarpeBaHus UM OXJIAXKIEHUS.

LA S

6. [IpoBepka rumnore3sl JMHEHMHOW 3aBUCUMOCTH JUIMHBI ~CTOJOMKA JKMJIKOCTH B
TEPMOMETPUUECKOM TpyOKe OT TeMIepaTyphl.

7. HaGmionenne m3MeHEHMs] BHYTPEHHEW JHEpruM Teja B pe3yJibTaTe Terjonepefaadyu
paboTHl BHEITHUX CHJI.

8. HccnenoBaHue siBlIieHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOAHON U TOPSIYEl BOJIBI.

9. Omnpenenenue KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM MPH TEMJI0O0OMEHE C HarpeThiM
METAJUTMYECKUM LIWJINHIPOM.

10. OnpeneneHue yienbHON TEIMIOEMKOCTH BEILIECTBA.

11. ccnenoBanue npouecca uCrapeHus.

12. Onpenenenrie OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

13. OnpexeneHue yAeabHOU TEIUIOTHI IIJIABJICHUS JIbIA.

Paspnen 7. DilekTpUYeCKHe 1 MAarHUTHbIE sIBJICHUSA.



Onektpuzanusa Ted. [[Ba pona sieKTpuyecKuX 3apsAnoB. B3aumopeicTBue 3apspKeHHBIX TeE.
3akon Kynona (3aBUCHMMOCTH CHIJIBI B3aMMOJCUCTBUS 3apsSKEHHBIX TEJI OT BEIMYMHBI 3apsA0B U
PACCTOSTHUS MEXK]y TelaMu).

DnekTpuyeckoe rmojie. Hanpspk€HHOCTh 3leKTpUYecKoro mojid. [IpuHiun cynepno3uiuu
ANEKTPUYECKUX MOJIEH (Ha KAUeCTBEHHOM YPOBHE).

Hocurtenu snekTpudyeckux 3apsioB. DJIeMEHTAPHbIN IeKTpuueckuit 3apsa. CTpoeHrue aroma.
[IpoBOIHMKHY 1 JUANEKTPUKU. 3aKOH COXPAHEHUS MIEKTPUUIECKOTO 3apsiaa.

OJIEKTPUYECKUN TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUYECKOro ToKa. VcTouyHuKH
MOCTOSTHHOTO TOKa. JIeHWCTBHSI AIEKTPUYECKOro ToKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKUI TOK B KUJKOCTAX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OnekTpuyeckoe HampsbkeHue.  CONpOTHBIICHHE
MPOBOJIHMKA. YJENbHOE CONPOTUBJIEHUE BemiecTBa. 3akoH Oma sl yyacTka ILENu.
[TocnenoBaTenbHOE M MAPAIIIETBHOE COCTMHEHUE POBOITHUKOB.

PaGota u MouTHOCTH 3NeKTpUdecKoro Toka. 3akoH J[koyns—JleHna. DnekTpudyeckue 1enu u
MOTPEeOUTENHN INEKTPUUECKON dIHEPTHH B ObITY. KOpoTKO€E 3aMbIKaHHE.

[TocTostHHBIE MarHuThl. B3auMoOIeMCTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe ToJIe.
MaruauTHOe nosie 3eMJIMd M €ro 3HaueHHe ISl KU3HU Ha 3emie. OnbiT Dpcrena. MarHuTHoe mnoJie
AJIEKTPUYECKOro ToKa. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. JleicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENh MOCTOSTHHOTO TOKa. Vcronb30BaHue JIeKTpOIBUTaTeNel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Onbitet  @apanest.  SIBaeHue  snekTpoMarHuTHOM — uHAyKiuu. [lpaBuno  Jlenma.
OnektporeHeparop. CrmocoObl TOMYyYeHHUS JJIEKTPHUYECKON HSHEPruu. OJNEKTPOCTAHIIMKM Ha
BO300HOBJISIEMbIX UICTOUHHKAX YHEPTUH.

Hemoncmpayuu.

DnekTpusanus Ted.

JIBa poja 3EKTpUYECKUX 3apsJI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEII.
Y CTpOUCTBO U IEUCTBUE MIEKTPOCKOIA.

DJIEKTPOCTATUUECKAS] MHTYKIIHSI.

3aK0H COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpoBOHUKY U TUDIICKTPUKHU.

MoaenupoBaHU€E CUIIOBBIX JTUHUN 3JIEKTPUUYECKOTO OIS

O NV hkwDNE

HMcTOYHMKH TOCTOSIHHOTO TOKA.

. JleMcTBUSA ANEKTPUYECKOIO TOKA.

10 DJIEKTPUYECKUN TOK B KHUJIKOCTH.

11.T a30BbIi pa3psn.

12. VI3MepeHue cuibl TOKa aMIepMETPOM.

13. I3MepeHue 3EKTPUIECKOTO HAMIPSKEHUS BOJIbTMETPOM.
14.PeocraT 1 Mara3uH CONPOTUBIICHUM.

15. B3anMonenicTBrEe MOCTOSHHBIX MAarHUTOB.

16. MoaenrpoBaHie HEBO3MOXKHOCTH Pa3AeJICHUS MOJKOCOB MATHUTA.
17. MoenupoBaHuEe MArHUTHBIX TOJIEN TOCTOSTHHBIX MATHUTOB.
18. OnwIT Dpcrena.

19. MarnuTHO€ 1moJie TOKa. DJIEKTPOMArHmT.

20. [leiicTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

21. D7eKTpoABUTATENb MOCTOSIHHOTO TOKA.



22.ViccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHON MHAYKIUU.

23.OnbiTel Papajes.

24.3aBUCUMOCTb HalpaBiIeHUs UHAYKIIMOHHOTO TOKA OT YCIOBUM €ro BO3SHUKHOBEHHUSI.
25. DneKkTporeHepaTop moCTOSTHHOTO TOKA.

Jlabopamopnuvie padomel u onvimol.

OnpITHI O HAOTIOACHUIO SJIEKTPU3ALIUN TEJT UHIYKIHMEN U TIPU COMPUKOCHOBEHUHU.
UccnenoBanue neiCTBUS JIEKTPUUECKOTO MO HA TPOBOJHUKHU U AUAICKTPUKHU.
COopka u npoBepka pabOoThI JIEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.

N3mepenue u peryinupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKEHUS.

oukwnNneE

HccenenoBanne 3aBUCMMOCTH CUJIBI TOKA, MAYILETO 4E€pe3 PE3UCTOP, OT CONPOTUBIICHMS

PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIIEHUS MPOBOJAHHUKA
OT €ro0 JUIMHBI, IUIOIAAY IOIEPEYHOI0 CEYEHUS U MaTepHaIa.

8. IlpoBepka mpaBuia CIOXKEHUS HAINPSHKEHUH IPU MOCIEIOBATEIIBHOM COEAMHEHMM JABYX
PE3UCTOPOB.

9. Ilposepka mpaBuiia AJis CUJIBI TOKA IIPU NMAapaJJIEIbHOM COEIMHEHNN PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

11. Onpenenenrie MOITHOCTHU IEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12.MccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, MAYLIETO Yepe3 JaMIIOUYKy, OT HAIpsDKEHUS Ha
HEH.

13. Onpenenenne KIIJ[ HarpeBatens.

14.VccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS TOCTOSSHHBIX MarHUTOB.

15. 3y4ueHre MarHuTHOTO TOJIs IOCTOSIHHBIX MATHUTOB IIPU UX OOBEIUHEHUH U Pa3eIICHUN.

16.HccnenoBanue 1elCTBUS 2JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.OnbITbI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KATYyIIKE.

18.3yueHne nercTBUS MarHUTHOTO ITOJISI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U 3y4eHue paboThl JIEKTPOIBUTATEIS.

20. U3mepenne KII/I a5ekTpoaBUraTesIbHON yCTaHOBKH.

21.0mbITBI 110 UCCIIEIOBAHUIO SIBJICHMS JJIEKTPOMAarHUTHOM WHAYKLUHU: HCCIEI0BaHUE

VW3MEHEHNW 3HAYCHUS U HAIIPaBIICHUs MHAYKIIMOHHOT'O TOKA.

9 KUIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBmxkeHue. MarepuanbHas Touka. Cuctema otTcu€ra. OTHOCUTENBHOCTH
MEXaHNYEeCKOro JBWXKeHusd. PaBHOMepHOe mpsMOJIMHEWHOE nBMKeHuEe. HepaBHOMepHOE
npsAMONIMHENHOE JABMKeHUE. CpenHsisi W MIHOBEHHas CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBH>KEHUH.

Yckopenne. PaBHoyckopeHHOe mnpsiMosinHelHOe aBuxkeHue. CBoOomHoe maneHue. OMbIThI
lanunes.

PaBHOMepHOE ABMKEHHE MO OKpy>KHOCTH. Ilepwog u uvacrota obOpamienus. JluHeiHas u
YIJIOBasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBeiit 3ak0oH HproTroHa. Bropon 3axkoH Herorona. Tperuin 3akoH Herorona. [IpuHumn
CyHEPNO3ULUHU CUJL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUs CKOJIbXKEHHUsI, CUJla TPEHUSI TTOKOSI,

IpYTUe BUIbI TPEHHUSL.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaaeHus. [|BikeHne
maHeT BokpyT CounHia. [lepBas kocMuueckasi cCkopocTs. HeBecOMOCTh 1 meperpysKu.

PaBHoBecue matepuanbHOU TOukHU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena ¢
3aKPEIJIEHHOM OChIO BpaieHusa. MoMeHT cuiibl. LleHTp TsxkecTn.

Nmnynec tema. M3menenne wummynbca. MMmynbe cuibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHMUE.

Mexannueckass pabora u MouiHocTb. PabGoTa cun TskecTH, ynpyroct, TpeHus. CBs3b

sHepruu u pabotel. [loTeHumanbHas HHeprust Teia, MOMHATOTO HaJ IMOBEPXHOCTHIO 3EMJIH.
[ToTrenunanpHas ’HEprusi cxaToul npykuHbl. KuHernueckas sHeprus. Teopema O KMHETHYECKOU

SHEPTrUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.

1. HaGmroieHne MeXaHM4eCKOro JBUKEHUS TeJla OTHOCUTEIHHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE TTyTEH U TPACKTOPUIN IBUKEHUSI OJHOTO U TOTO K€ T€Ja OTHOCUTEIIBHO Pa3HbBIX
TEJI OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPAMOIIMHENHOTO IBUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

5. HalGmronenue qBMKEHUS TENa MO OKPY>KHOCTH.

6. HaGmroneHne MEXaHMYECKUX SIBICHUW, MPOUCXOASANIMX B cucteMe orcuérta «Temexkay
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBYKEHUU OTHOCUTENIHHO KaOnuHeTa (GU3HKH.

7. 3aBHCHMOCTbH YCKOPEHUS TeJIa OT MACCHI TeJia U ACHCTBYIOIIECH HAa HETO CUJIBL.

8. HabGmronenue paBeHCTBa CHUIT TIPU B3aUMOJICHCTBUH TE.

9. HN3MeHeHue Beca Tema MpU YCKOPEHHOM JBH)KEHUH.

10.Ilepenava uMItyabca npyu B3aUMOJCHCTBUAU TEIL.

11.TIpeobpa3oBanus SJHEPTUH NPU B3AUMOJICHCTBUU Tell.

12. CoxpaHeHue UMITYJIbCa [IPU HEYIPYTOM B3aHMO/ICHCTBUU.

13. CoxpaHeHue UMIyJbca IpU a0COTIOTHO YIIPYTOM B3aUMOACHCTBHH.

14. HabmtoieHne peakTUBHOTO JIBHKCHHUS.

15. CoxpaHeHue MeXaHU4YECKOM IHEPTUH MPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHE MEXaHUYECKOM SHEPTUU IIPU IBUKEHUU Teja MO JEHCTBUEM IPYKUHBI.
Jlabopamopuuvie padomel u onvimol.

1.

KoncrpyupoBanue Tpakra st pa3roHa v JaJdbHEUIETO PAaBHOMEPHOIO ABUKECHUS LIAPHUKA
WU TEJICKKH.

OmnpeneneHne cpeaHeld CKOPOCTH CKOJBKEHUS OpyCKa WM JBMIKEHUS IIapuKa II0
HaKJIOHHOM MJIOCKOCTH.

OnpezneneHne yCKOpPEHUsA Tejla NpPU PABHOYCKOPEHHOM JBW)KEHUU 1O HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM [BIKEHUU 0e3
HayaJIbHOM CKOPOCTH.

[IpoBepka rUmoOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIKCHHH 0€3 HAYaJIbHON CKOPOCTH
MyTA OTHOCSTCA KaK psifi HEUETHBIX YKMCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHUS OT CUJIbI HOPMAJIBHOTO JJABJICHUS.
Omnpenenenne ko3 uIMEeHTa TPESHUS CKOTBXKEHUS.



8. OmnpeneneHue >KECTKOCTH MPYKUHBI.

9. Ompegnenenue pabOThl CUJIBI TPEHHs TPU PABHOMEPHOM JIBIDKEHMHM Tejla IO
TOPU30HTAIBHON ITOBEPXHOCTH.

10.Onpenenenrie pabOThl CHUIIBI  YNPYTOCTH NpPU TMOABEME TIpy3a C MCHOJI30BAHUEM
HETOBMYKHOTO U MOABUYXKHOTO OJIOKOB.

11. M3yueHue 3aKOHa COXPAaHEHUS YHEPTUU.

Pa3znen 9. Mexannueckue KoJjieOaHus U BOJIHBI.

KonebarenbHoe naBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: MEpPHOJ, YacToTa,
aMIMTyna. MareMatndyeckuiik W IPYKMHHBIM  MasATHUKW. [IpeBpamienuwe sHepruum mnpu
KoJe0aTeIbHOM JIBUYKEHUU.

3aryxatomue KojeOaHusi. BwiHyxIeHHble kosieOanusi. Pe3onanc. MexaHW4YecKHE BOJIHBI.
CaoiicTBa MexaHn4yeckux BoJH. [IpofonbHbIEe U MonepeyHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHM4ecKre BOJHBI B TBEPJOM TeJle, CECMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeicOTa TOHA. OTpaxkenue 3Byka. MH(pa3Byk U yIbTpa3ByK.

emoncmpayuu.

Hab6nronenne konebanuii Tej moj| 1eWCTBUEM CUJTBI TSXKECTH M CUITBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGntonenue BbIHYKIEHHBIX KOJeOaHUN U pe30HaHca.

Pacripoctpanenue npoaoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaGntonenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnuvie padomel u onvimol.

OV wNPE

1. OmpeneneHue 4acTOTHI U NEpHOAA KOJIeOaHUI MaTeMaTHUECKOTr0 MasTHUKA.

2. OmpezeneHue 4acTOThl U IEpHOJa KOJIeOaHUHN NPy KUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpPHOa KOJIEOaHUH MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI
HUTH.

4. HccnenoBaHue 3aBHCHMOCTH IEpHOJa KOJICOAHUH MPYKHUHHOTO MasTHHUKAa OT MAaccChl

rpys3a.
5. IIpoBepka HE3aBUCHMOCTH Tiepuoa KoJieOaHUM Tpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl

rpysa.

6. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD MePH0/1a KOJIeOaHUli MPYKMHHOTO MasTHUKA OT

MACCHI Ipy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepeHue yckopeHUsi CBOOOTHOTO MaICHUSI.

Pasnen 10. DjieKTPOMArHUTHOE 110JI€ ¥ 3JICKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHbIE BOJHBI. CBONCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHuTHHIX BOJIH. VICIIOIb30BaHuE 2JIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BosiHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 31€KTPOMArHUTHHIX BOJIH.

2. BosnHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padomol u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMIBHOTO TeedoHa.

Paznea 11. CBeToBLI€E IBJICHHSA.

JlyueBas mogenb cBera. Mcrounuku cBeta. IlpsMonmHElHOE pacnpoCTpaHEHUE CBETA.
3atmenusa Connua u JIynel. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpakKeHUs CBETA.



[Ipenomnenue cBera. 3akoH mpesoMieHHsl cBeTa. [losHOe BHyTpeHHee OTpakeHHE CBETa.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xox mydeii B ma3e. OnTuyeckas cuctema Qoroanmapara, MUKPOCKOIIA U TEJIECKOTa.
I'na3 kak ontuyeckas cucreMa. bIu3opykocTh U 1albHO30PKOCTb.

Pa3noxenne Genoro ceera B crnekTp. OnbiTel HetoToHa. ClojkeHHE CHEKTPaIbHBIX LIBETOB.
Jucnepcus cBera.

JHemoncmpayuu.

O Nk WN R

IIpsimonMHENHOE paclIpOCTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonmyuenue n306paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienne cBera.

OnTuyeckuil CBETOBOJ.

Xon nyuelt B coOuparouieil nH3e.

XoJ Jiyuel B pacCEerBaOLIEH JIMH3E.

[Tonyuenne n300pakeHU ¢ TOMOILIBIO JTUH3.

[Tpuniun nefictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens riaza.

11.Pa3noskeHue 0eIoro CBeTa B CIEKTP.

12.Tlonmyuenue 6e0oro cBeTa MpU CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padomol u onvimol.

1.
2.
3.

N o v A

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIy4a OT yrija MaJIeHusl.
N3yuyenune xapakTepuCTHK N300paKeHUs peaMeTa B INIOCKOM 3epKajle.

HccnenoBanue 3aBUCHMOCTH yrJla MPEIOMIIEHUS CBETOBOIO Jyda OT yrja MajeHus Ha
TPaHULIE «BO3AYX—CTEKIIO.

[Tonydyenne n300paskeHnii ¢ TOMOIIBIO0 COOUPAIOIIEH JINH3HI.

Onpenenenne GOKyCHOTO pacCTOSHUSA U ONTHYECKON CHIIBI COOMpPAIOLIEH TMH3HI.

OnbITHI MO Pa3JI0KEHUIO OEJIOr0 CBETa B CHIEKTP.

OnpIThl MO BOCHPHUATHIO I[BETa MPEIMETOB MpPU HMX HAOJIIOJAEHUHM 4Yepe3 I[BETOBBIE

(GUITBTPHI.

Pa3zaen 12. KBanroBbie IBJIeHMA.

Omnwitel Pesepdopaa u mnanerapHas mojnenb aroma. Mognens atroma bopa. Mcnyckanue u
MOIJIONIeHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTE. Anb(a, OeTa- U raMma-u3nydenus. CTpoeHre aToMHOro sapa. Hykinonnas
MOJIeTIb aTOMHOTO sizpa. M3oronsl. PagunoakTtuBHbie npeBpanienud. [lepuoa noypacnana aTOMHBIX

sep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHMS 3apsA0BOTO W MACCOBOTO YHCEN. DHEPrusi CBS3U

aTOMHBIX sifiep. CBsI3b Macchl U dHEPruM. Peaknuu cuHTe3a U neneHus saep. VICTOUHUKM SHepruu
ComnHua u 38E31.

Snepnas sHepreruka. J[elcTBUsA pagMOAKTUBHBIX U3JIyYCHUHN HA )KUBBIE OPraHU3MBI.
Hemoncmpayuu.

1.

e W

CreKTpbl U3Ty4YEHUS U MOIJIOICHHUS.
CnexTpsl pa3IMYHbIX Ia30B.

Cnextp Bogopoa.

Habmionenne TpekoB B kamepe Buibcona.
Pabota cuéTunka HOHU3UPYIOMIKNX U3TyUCHUH.



6. Peructpanus nsiydeHus: NpUpOIHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnuvie pabomel u onvimel.

1. HaGmronenue CIIJIOMIHBIX U THHEWYATHIX CIEKTPOB U3ITYYCHHUS.

2. HccnenoBanue TPEKOB: H3MEPEHHE DSHEPTMM YACTUIBI MO TOPMO3HOMY TyTH (IO

¢dotorpadusm).

3. U3mepenue pangnoakTuBHOTO (hoHA.

IHoBTOpHUTEILHO-0000 A0 NI MOAYJIb.

[ToBTOpUTENHHO-00001AIOMINKA MOYJb MPEAHA3HAYECH JAJIi CHUCTEMAaTH3aluh U 0000IeHus
MPEIMETHOTO COJEPKAHUS U ONbITA JE€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YyUEHUHU BCETO Kypca
¢bu3KKKM, a TakXke N1 MOArOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY SK3aMeHy MO (U3HMKe s
00y4aromuxcs, BBIOpaBIIMX ATOT yUY€OHBIN MPEAMET.

[Ipy n3yyeHun AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI JEATEIBbHOCTH,
Ha OCHOBE KOTOPBIX 00€CIEeUNBAETCS JOCTUKEHUE MPEAMETHBIX U METANPEAMETHBIX MIIaHUPYEMBIX
pe3ynpTaToB 0OyuyeHHs, (OpMHUPYETCs eCTeCTBEHHOHAyuyHash TPaMOTHOCTh: OCBOCHHME HayYHBIX
METOJIOB HCCJIEJOBAaHUS SIBJICHUM NPUPONbI M TEXHHUKH, OBJIAJIECHUE YMEHHUSIMH OOBSICHATH
¢busnyeckue sBICHUS, IPUMEHSS MOMyYeHHbIE 3HaHUS, PelIaTh 3a/1a4k, B TOM YHCJIe KaUeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNMAIBHO A TEIbHOCTHBIA XapaKTep JaHHOTO pa3jiena peaan3yercs 3a CYET TOro, YTo
oOyyarommecs BBIMOIHSIOT 3a/1aHUs], B KOTOPBIX UM IPeIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HaHUU pacro3HaBaTh U HAYUHO OOBSCHATH (PU3MUECKHUE SIBJICHUS B
OKpYKarolIeH MPUPOAE U TOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAay4YHbIE€ METOJbl HCCIEAOBaHUS (U3MUECKUX SBICHUA, B TOM 4YHUCIE MIJIA
IIPOBEPKH TMIIOTE3 U MOITYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAyuyHble OCHOBBI HauOoJiee BaXXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTHUH,
Halpumep, NPaKTHUYECKOr0 MCIOJb30BAHMS PA3IMYHbIX MCTOYHUKOB SHEPIUM HAa OCHOBE 3aKOHA
MIPEBpALICHUS U COXPAHEHUS BCEX U3BECTHBIX BU/IOB SHEPIUU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUASA

W3ydenne Gu3uky Ha ypoOBHE OCHOBHOTO 00IIEro 0Opa3oBaHWs HANPAaBICHO HAa JOCTH)KCHHE

JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX U IMIPCAMCTHBIX O6p330BaTeJ'II>HI:>IX PE3YJIbTATOB.

B pesymbrare w3ydeHus QUINKK HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs Y

oOyuatomierocst 0yayT coOpMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YyJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHMSA:

- TPOSBIICHHE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (u3myeckoit
HayKU;

- IGHHOCTHOE OTHOIIEHHUE K JOCTHUKEHHUSIM POCCUNUCKUX YUEHBIX-(DUZHKOB;

2) rpa’aaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTUKEHUH (PUBHUKY;

- OCO3HaHUE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B AESITEIbHOCTH YUEHOTO;

3) 3cTeTMYECKOro BOCIIMTAHUSA:

- BOCHpPHSITHE O3CTETUUYECKUX KauyecTB (pU3nMyeckoil Hayku: €€ TapMOHMYHOIO IOCTPOEHMS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

- OCO3HaHWE IIEHHOCTH (PU3MUECKOM HayKM KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIISIIOIIEH KYIbTYPHI;

- pa3BUTHE HAyYHOU JTH0003HATEIBHOCTH, HHTEpPECA K UCCIIeI0BATENbCKOM IS TEIbHOCTH;

5) popmupoBaHus KYJIbTYPbI 310POBbS M IMOLIHMOHAJIBLHOI0 0J1ar OOy YHs:

- OCO3HAHME IIEHHOCTU O€30MacHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH MPaBHJ 0€30IaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JOPOTrax, C AJIEKTPHUUECKUM H
TEIJIOBBIM 000PYZOBAaHUEM B IOMAIIHUX YCIOBUSX;

- c(hopMHpPOBAHHOCTH HaBBIKA pedIeKCHH, MPU3HAHKE CBOETrO MpaBa Ha OMIMOKY M TaKOTro Ke
npaBa y Apyroro 4eioBeKa;

6) TpyA0BOr0 BOCIIMTAHUS:

- aKTHBHOE y4YacTHME€ B DCIIEHUU MPAaKTHUYECKUX 3a/ay (B pamMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3aluu, ropojia, Kpas) TEXHOJIOTMYECKOM U COI[MaIbHON HANpPaBIEHHOCTH, TPEOYIOIIUX B
TOM YHCIe U (PU3HMUECKUX 3HAHUIA;

- MHTEPEC K MPAKTUIECKOMY M3YUYeHHIO podeccuii, CBSI3aHHBIX ¢ (PU3UKOMH;

7) 3K0JI0rM4€eCKOro BOCIIUTAHUSA:

- OpHeHTalMs Ha TMpUMEHEeHHe (U3MYEeCKUX 3HAHUW g pelieHus 3agady B 00JacTH
OKpY Xarolel cpeapl, MJIaHUPOBAHUS NMOCTYNKOB M OLEHKA MX BO3MOKHBIX HMOCIEIACTBUI IS
OKpY>KaroUIeH Cpebl;

- OCO3HAHME II100aIbHOTO XapaKTeEPa FIKOJIOTHYECKUX MPOOJIEM U IyTEH UX PEIICHHUS;

8) axanTanum K M3MEHAKIIMMCH YCI0BUAM COLMATBLHOI U NIPUPOAHOM CPebl:

- MOTPeOHOCTh BO B3aUMOJIEUCTBUU MPHU BBINOIHEHUH MCCIEAOBAHUM U MPOEKTOB (PU3NUYECKOI
HAIPABJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

- IOBBILLIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO 1€ TEIbHOCTD;

- TOTPEOHOCTh B (DOPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hciie POpMYyIUpPOBATh UAECH, TIOHATHS,
THITOTE3bI O (PU3NYECKUX 00BEKTaX U SBJICHUSX;



e - 0co3HaHUE JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;

¢ - [IJITaHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX @HSH‘I@CKI/IX 3HaHHf/'I;

® - CTPCMIICHUC AaHAJIU3UPOBATH U BBISBJIATH B3aMMOCBA3U IIPUPOOHI, O6H_[eCTBa U 5KOHOMHKH, B
TOM 4HUCJIC C UCIIOJIb30BaHHUCM (1)I/I3I/I‘ICCKI/IX 3H3.HPII>1;

® - OICHKAa CBOUX JICHCTBUH C YYETOM BJIMSHUS Ha OKPYKAIOIIYIO CpPEIy, BO3MOMXHBIX
ri100aJbHBIX ITOCIEACTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHUs MporpaMMsbl 1Mo (PU3MKe Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3zoBaHus
y oOyuaromerocst OyayT c(opMUpOBaHbl MeTampeAMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
Mo3HABaTeIbHbIE YHUBEPCAIbHbIE Yy4eOHBbIE JEWCTBHS, KOMMYHHMKATHUBHBIE YHHBEpCAIbHbBIC
y4eOHbIe IEHCTBUS, PETYJISTUBHbIE YHUBEPCAJIbHbBIE YUEOHbIE 1EUCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBrle Jtornueckue JeHCTBUA:

BBISIBJIISITh M XapaKTEPU30BaTh CYILLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUM);
yCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KiaccU(UKAlMK, OCHOBAHUA AJIsi 00OOIIEHUS U
CpaBHEHHMS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHMS B paccMaTpUBaeMbIX (pakTax, AaHHBIX U
HaAOJIIOIEHUSX, OTHOCSIIMXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBJIATh PUYMHHO-CIICACTBEHHBIE CBS3M NpPU U3yYEHUH (PU3MUECKUX SBICHUN U
MPOLIECCOB, JeJaTh BBIBOJBI C HCIOJB30BAHUEM JIEAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3aKJIIOUEHHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3MUECKUX BEINUMH;
CaMOCTOSITENIBHO BBIOMPATh CHOcOo0 peleHus yueOHo#l (u3nueckoil 3afaun (CpaBHEHUE
HECKOJIBKMX BAapUaHTOB pEUIEHWs, BbIOOp Hauboiee MOAXOAAIIEI0 C  Y4ETOM
CaMOCTOSATENIBHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble HceiaeaoBaTe/JIbCKue JefCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

MPOBOJUTH MO CAaMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (pU3ndyeckuit
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (DU3UIECKOTO SIBIICHHUS,

OLICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HH(OpMAIMIO, TOJYYEHHYI0 B XOJe
WCCIIEIOBAHUS UK YKCTIEPUMEHTA;

CaMOCTOSITENIbHO (POpMyIIUpOBaTh 0000IIEHUS W BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO
HaOII0ICHNUS, ONIBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh BO3MOKHOE JalibHEWIee pa3BUTHE (PU3UYECKUX TMPOIECCOB, a TaKKe
BBIJIBUTATh MPEATNONI0KEHUS 00 UX PA3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMCHSTh PA3JIMYHBIE METOJIbI, WHCTPYMEHTBI M 3alpoChl NpH TIOUCKE U O0TOOpe
WH(OPMAIINK UITH TAHHBIX C YUYETOM MPEIOKEHHON yueOHOM Pu3ndeckoil 3aaauu;
aHAJIM3UPOBATh, CHUCTEMATU3MPOBATh W HMHTEPIPETHPOBATH HH(OPMAIUIO Pa3IUIHBIX
BUJIOB ¥ JOPM TIPEICTABICHUS;



CaMOCTOATENBHO BBIOMpATh ONTUMAIBHYIO (OpMY TpEeACTaBICHUS HWH(GOPMAIMH U
WJUIKOCTPUPOBATh pELIaeMble 3aJayd HECIOKHBIMU CXEMaMH, JAuarpaMMamMH, HHOWU
rpaduKoil 1 UX KOMOMHAIIUSMHU.

KoMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe 1eiicTBHUS:

B XOJIe 00CYX/IeHHs] Yy4eOHOr0 MaTepuana, pe3yJbTaToB JIa0OPaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIAaE€MOM TeMbl U BBICKA3bIBATh HJIEU, HAIICJICHHbBIE
Ha peIleHUe 3aJ]a41 U MOIICPIKaHuEe 0JIaroKeaTeIbHOCTH OOIICHHUS;

COTOCTABJATh CBOU CYXIEHUS C CYXKICGHHUAMH JpPYrMX YYaCTHUKOB JIMAJIora,
O0OHApYKUBATh PA3IMYNC U CXOACTBO MO3UIINA;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJTUYHO TIPEICTABISATh PE3YJIBTATHI BBIMOIHEHHOTO (PU3NYECKOTO OTMbITA (IKCIIEPUMEHTA,
WCCIIEIOBAHUSA, IPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIMBHUIYAJIbHON pabOTHI MpHU
pEIIeHUH KOHKPETHOM (pu3nyeckoil mpodieMsl;

NPUHUMATh 1€ COBMECTHON JIeATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS TI0 €€
JTOCTHKEHUIO: pacHpeiesTh pOoJid, OO0CYXIaTh MPOIECChl W PE3YJIbTaThl COBMECTHOMH
paboThl, 00001IaTh MHEHUS HECKOJIBKHX JTFOJICH;

BBITIOJIHATHh CBOKO 4YacTh palOTHI, JOCTHUTAs KA4YeCTBEHHOTO pe3yjbTara II0 CBOEMY
HAIPABJIICHUIO ¥ KOOPIMHUPYSI CBOU JEHCTBUS C APYTUMHU YICHAMUA KOMAaH/IbI,

OIICHMBAaTh KaueCTBO CBOETO BKJIaJla B OOIIMHA MPOJYKT IO KPUTEPHUSM, CAMOCTOSTCIBHO
chOpMYyJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUSI.

PerHﬂTI/lBHLIe YHuBepcajadbHbIC yqeﬁnble JaefcTBus

Camoopranuszanus:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYyalUsAX, TPEOYIOUIMX JUIS pEHICHUs
(bu3NYeCKNX 3HaHUM;

OPUEHTUPOBATHCA B PAJNIMUYHBIX TMOAXOJAX MPHUHATHS pelIeHuid (MHAUBHUAYaIbHOE,
MPUHATHE PELIEHMs] B TPYIIIE, IPUHATHE PELIEHUI IPyIoil);

CaMOCTOSITEIBHO COCTAaBJISITh aJNTOPUTM pellleHus (U3MYecKOW 3aJaud WM IJ1aHa
UCCJIEIOBaHUsl € Y4YETOM MMEIOUIMXCA PECypcoB M COOCTBEHHBIX BO3MOXHOCTEW,
apryMeHTHpPOBATh IpeijlaraeéMble BapUaHThI PEeLICHUM;

nenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U MpeaiaraTh IjiaH €€ U3MEHEHUs;

OOBSICHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHXKEHUS) Pe3yJbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY NTPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATENBHOCTH (B TOM YHMCIE B XOJ BBIMNOJIHEHHUS (PU3NUECKOTO
MCCJIEZIOBAHUS UM TIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITEIIBCTB, H3MEHHUBILNXCS CUTYAIHH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIU U YCIOBUSIM;
CTaBUTh ce0s HA MECTO JAPYroro 4eioBeKa B XOJ€ CHOpa WU AUCKYCCHUM Ha HAY4YHYIO
TEeMy, TOHUMaTh MOTUBBI, HAMEPEHUS U JIOTHUKY JIPYTOTO;



npu3HaBaTh CBOE NPaBO Ha OMHUOKY TpW pemeHnd (QU3MYecKux 3aaad Wid B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO IPYIroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHuss B 7 kJjacce NpEeAMETHBIE PE3yNbTaTbl HAa 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(QOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:

WCIIOJIb30BATh TIOHATHS: (U3HUECKUE W XUMUYECKUE SIBIICHHSI, HAOTIOICHUE, SKCIIEPUMEHT,
MOJIeTb, THIIOTE3a, CIUHUILI (PU3NYSCKUX BEIWYWH, aTOM, MOJICKYJia, arperaTHble
COCTOSIHUSI BellecTBa (TBEpAOE, MKHUAKOE, Ta3000pa3HOE), MEXAaHHUYECKOE BUKEHUE
(paBHOMEpHOE, HEpaBHOMEpHOE, MNPAMOJIMHEIHOE), TPACKTOpUs, PaBHOJEHCTBYIOIIAS
cuna, neopmanus (yrnpyras, miacTuueckas), HEBECOMOCTh, COOOIIAIONINECS COCYIbI;
paznuuath sBieHUud (quddy3us, TErioBoe ABUKEHHE YaCTHUI[ BEIIECTBa, PAaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE [IBIKEHWE, WHEPIHs, B3aUMOJICHCTBUE TeEJ, pPaBHOBECUE
TBEPJIBIX TEN C 3aKPEIUIEHHOW OCBhIO BpAIllCHUs, Mepeaaya JaBieHUsT TBEPIAbIMHU TEllaMH,
KUAKOCTSIMH M Ta3aMu, aTMocepHoe JaBjeHHe, TIUIaBaHHE TeJ, MpeBpalleHUs
MEXaHWYECKOW HHEPTHH) IO OMHUCAHUIO WX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX TJaHHOE (PU3NYECKOE SIBICHHE;

pacrno3HaBaTh MPOSBIICHUE U3YUYEHHBIX (DU3UYECKUX SIBJICHUI B OKPYXKAIOLIEM MUPE, B TOM
yrciie (U3NUecKue sIBICHUS B IPUPOJIE: IPUMEPHI IBUXKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B
KUBOW M HEXHBOUM MPUPOJE, ACHCTBHE CUJIBI TPEHUS B MPHUPOJIC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBieHHs Ha )KMBOW OpPraHM3M, IIaBaHHWE PbIO, phIUark B TEJE YeJIOBEKa,
MpU ITOM TMEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJCISATH CYIICCTBEHHBIC
CBOMCTBa (MIPU3HAKH) (PU3NIECKUX SBIICHU;

OMKCHIBATh M3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SIBICHUS, UCTONB3YS (PU3MUECKue
BeMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BPEMs, IYThb, CKOPOCTb, CPEIHSIS
CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, CUJia TPEeHUs, AaBieHHue (TBEPIOTO
Tena, JKUJIKOCTH, Ta3a), BBITAJKUBAIONIAS CHJIa, MEXaHUYecKas paboTa, MOITHOCTb, IUIEYO
CHUJIbI, MOMEHT CHJIbI, KOO((UIIMEHT TMOJIE3HOTO JACHCTBUS MEXaHU3MOB, KUHETHUECKas U
MOTCHIIMANIbHASL DHEPTHsl), MPU OINMUCAHWUU TPABUIBHO TPAKTOBATh (DU3UYECKHH CMBICI
UCIOJIb3YEMbIX BEJIMYUH, UX O0O3HAUYCHMS] M €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GOopMyIIBI, CBSI3BIBAIONIUE JAHHYIO (PU3NYECKYI0 BEIMYMHY C JPYTUMHU BEIMYUHAMH,
CTpOUTH TpadUKH U3YyUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NUYECKUE SIBJICHUS U MPOIECCHI, UCIOJIB3Ys MpaBHIIa
CJIOKEeHHsT cuil (BOJIb OJHOM Tpsimoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABUII0» MEXAHUKHU, 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEpPruM, IpPU HTOM JlaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMUCHIBATh €0 MATEMAaTUYECKOE BEIPAXKCHUE;

OOBSICHATH (PU3UUECKHE SIBJICHHMS, POLIECCH M CBOWMCTBA TE€J, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 |—2 JOTWYECKUX IIAaroB ¢ Omopoil Ha 1-2 u3y4YeHHBIX
CBOMCTBA (PU3NUECKUX SIBICHUMN, (PU3NIECKUX 3aKOHA MJIN 3aKOHOMEPHOCTH;

pemiatb pacyéTHble 3adaud B 1-2 JCWCTBUS, UCHONB3YS 3aKOHBI U (HOPMYIIBI,
CBS3bIBAOIINE (DU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHajW3a yCJIOBHS 3aJa4yM 3alUChIBATH
KpaTKOe yCIIOBUE, MOJCTABISTh PU3NYECKUE BETUYUHBI B (DOPMYIIBI U IPOBOUTH PACUETHI,



HaxOJWUTh CIPABOYHBIC JIaHHbIC, HEOOXOAMMBIC JUIsl pELIEHUsS 3a/ad, OILICHUBAThH
PEATMCTUYHOCTD MONYYEHHOU (PHU3MUECKON BETUYHHBL;

pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PENIUTH MPU MOMOIIHN (HPU3UIECKUX METOJIOB, B
OMMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANONIOKEHHE (TUIIOTE3Y), PA3INYaTh
U MHTEPIPETUPOBATH MOJIYUYEHHBIN pe3yJbTaT, HAXOAUTh OLIMOKH B XOJI€ OMbITA, JIeNaTh
BBIBO/JIBI 110 €r0 pe3yJIbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIOACHHUIO (U3UUYECKUX SIBICHUN MM (PU3MUECKUX CBOWUCTB TEIl:
dbopMynHpoOBaTH MPOBEPSIEMbIEC TPEANONIOKEHHS, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000opy1I0BaHMUsI, 3aMIMCHIBATH X0/ OMbITA U (POPMYJIUPOBATH BHIBOIBI;

BBITIOJIHATH TPSIMbIE M3MEPEHUS] PACCTOSHUS, BPEMEHH, MAacChl Tella, 00bEéMa, CHIbl U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX M HHU(PPOBBIX HPUOOPOB, 3aMUCHIBATH
MOKa3aHUsI MPUOOPOB C YUETOM 3aJJaHHOUN a0CONIOTHON MOTPENTHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCJICIOBAHUE 3aBUCHMOCTH OJHOW (U3MYECKON BEIWYUHBI OT JIPyrou ¢
WCIIOIb30BAHUEM MPSAMBIX H3MEPEHUM (3aBUCUMOCTH IMYTU PABHOMEPHO IBUKYIIETOCS
TeJla OT BPEMEHU JBHM)KEHHUS Teja, CHJIbl TPEHHS CKOJIbKEHUS OT Beca Teja, KadyecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHUS OT ILIOIIAIN
COTIPUKOCHOBEHUS TEJI, CHJIbl YIIPYTOCTH OT YUTMHEHUS MPYKUHBI, BHITATKUBAIOIIEH CHIIBI
oT 00BEMa MOTPYKEHHOW YaCTH Tella U OT IUIOTHOCTH JKHJKOCTH, €€ HE3aBHUCHUMOCTH OT
MJIOTHOCTU Tejla, OT TAyOWHBI, HA KOTOPYIO TMOTPYKEHO TEJO0, YCJIOBHM IJIaBaHUS Tell,
YCIIOBUW paBHOBECHsI pbhluara M OJIOKOB), Y4YaCTBOBaTh B IUIAHUPOBAHHH Y4YEOHOTO
UCCIIeIOBaHus, COOMPaTh YCTAHOBKY M BBIMIOJHATh W3MEPEHUA, CIEeAys MPeII0KEHHOMY
1a"y, GUKCUPOBATH PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B BUJIE
MPEII0KEHHBIX TaONIUIl U TpadUKOB, JEaTh BHIBOABI MO PE3yIbTaTaM UCCIEA0BAHNUS;
MPOBOJUTH KOCBEHHBIC U3MEpPEHUsT (PU3UIECKUX BEIMUWH (TUIOTHOCTH BEIIECTBA YKHIKOCTH
Y TBEPAOTO Teja, CHila TPEHUs CKOJIbKEHHUs, JAaBJICHUE BO3/lyXa, BBITAJIKUBAIOIIAS CHIIA,
JEUCTBYIOIIAsT HAa MOTPYKEHHOE B KUAKOCTH TENO, KO3PUIMEHT MOJIE3HOTO JCUCTBUA
MPOCTBIX MEXAaHWU3MOB), CIEIys MPEUIOKEHHOW WHCTPYKIMHU: TIPH  BBITIOJHEHUU
M3MEPEHUN coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIISATH 3HAYEHHWE MCKOMOM
BEJINYUHBI;

coOnrofaTh MpaBuia TEXHUKH Oe€30MacHOCTH Mmpu  pabore ¢ J1abopaTOPHBIM
00opy0BaHUEM;

YKa3bIBaTh MPUHIIUIIBI ACHUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIONIUECS COCYAbl, OapOMeTp, pblyar, MOABUIKHBIA M HETOIBHYKHBIM
0JIOK, HAKJIOHHAS IIOCKOCTD;

XapaKTEepU30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopoil Ha HUX onucaHud (B TOM 4YHCIE: MOJUIMIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUAPABIMYECKUHN TTPECC, MAHOMETP, BRICOTOMEP, TTOPIITHEBON HACOC, aPEOMETP), UCTIONB3YS
3HaHMSI O CBOWCTBaxX (DM3MYECKUX SBICHUM M HEOOXOAMMBbIC (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTh TPHUMEPHl  (HaXOIWUTh WHPOPMAIMIO O TPHUMEpax) MNPAKTUYECKOTO
WCIIOB30BaHUS (PU3MYECKUX 3HAHUM B TIOBCEJHEBHOM IKU3HM [JI1 OOECIeUeHUS
0€30MacHOCTH TpU  OOpalieHuH ¢ NpuOOpaMU W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHMsI 3[JOPOBbSI U COOJIIOJCHUS] HOPM SKOJOTHYECKOTO MOBEICHUS B OKpY’Karolen
cpene;



OCYILECTBIIATH OTOOpP UCTOYHUKOB MH(pOpMaruu B VIHTepHETE B COOTBETCTBUH C 33JaHHBIM
MOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUM U MyTEM CpaBHEHUS Pa3JIMYHBIX
MCTOYHHMKOB BBLICTATh MH(OPMALNIO, KOTOpas SIBISAETCS MPOTHBOPEUYUBOM WIH MOXKET
OBITh HEIOCTOBEPHOM;

WCIIOJIb30BAaTh IPU BBHIIOJHEHUU YYEOHBIX 3aJaHUIl HAyYHO-NOMYJSPHYIO JIUTEPATYPY
(bu3nUecKoro cojiep aHus, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu MHTEpHET, BiajaeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTA, NpeoOpa3oBaHusl MH(OPMALIMKM U3 OJJHOW 3HaKOBOMU
CUCTEMBI B JPYTYIO;

co3laBaThb COOCTBEHHbBIE KpaTKHE NMUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE 2—3
HUCTOYHUKOB HMH(OpMAIuU (U3MUECKOrO COJIEp)KaHUs, B TOM dHcle MyOJUYHO JenaTh
KpaTKHe COOOIIEHUs O pe3yjbTaTaX MPOEKTOB WM Y4eOHBIX HMCCIIEJOBaHHUM, MpU 3TOM
IpPaMOTHO HMCIIOJIb30BATh U3YUYCHHbII NOHATUHHBIN anmnapatr Kypca (GU3UKH, COPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALINEH;

IPU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpenessTh O0sS3aHHOCTH B
rpynmne B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJayaMH, CICAMTH 32 BBINOJHEHUEM IlJIaHa
NeWCTBUN, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIHL,
BBICTparBaTh KOMMYHHKATHBHOE B3aUMO/JICHCTBHE, YUUTHIBAas MHCHHE OKPYKAFOIINX.

K kxonmy oOydyenus B 8 KkJiacce mMpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(POPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:

UCIOJBh30BaTh MOHATHSA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSHHS BEIECTBAa, KPUCTAUIMYECKHE W aMOp(HBIE Tena,
HACHIIICHHBI M HEHACBHIIICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIeEpaTypa, BHYTPEHHSS
SHEpPrusi, TEIJIOBOM [IBUraTelb, SJEMEHTAPHBIN SJIEKTPUUYECKUN 3apsif, SJIEKTPHUUECKOe
1oJie, MPOBOJHUKH U AUAJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pa3nuyath SIBICHHUS (TEIJIOBOE paclIMpEeHHWe U CXKaThe, Tellonepenaya, TerIoBoe
paBHOBECHE, CMauMBaHKE, KaWUISPHbIC SBJICHUSA, UCTIApEHHUE, KOHJICHCAIlUs, TIIaBICHHE,
KpucTaun3anus  (OTBEpIEBaHUE), KHUIEHHWE, TeIvlonepenadya (TerIonpoOBOIHOCTD,
KOHBEKI[US, W3IIy4eHUE), OJIEKTpU3alUs TeJ, B3aUMOJCHCTBUE 3apsioB, JEHCTBUS
AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MAarHWTOB, JICHCTBHE
MarHWTHOTO TIOJISI HA TIPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAS WHAYKIHSA) 10 OMHCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UUECKUX SIBJICHUM B OKPYKAIOIEM MUPE, B TOM
yucie (QU3NYECKUe SBJICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE M KaMWUISPHbBIC
SBIICHUS B MIPUPOJIE, KPUCTAIUIBI B MpHupoje, n3nydenne ComHIla, 3aMep3aHne BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, MHEs, CHEra, JJIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHuTHoOe TMosie 3emiu, Apeid
MIOJTIOCOB, POJIb MarHUTHOTO TOJS JUIA JKM3HM Ha 3emile, TOJSIPHOE CHUSHHE, NMPH ITOM
NEPEeBOIUTh TMPAKTUYECKYI0 3a7auyy B Y4eOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOWMCTBA
(npu3HaKM) PU3NYECKUX SIBICHMUIA;

OIMCHIBATh M3yYEHHBbIE CBOWCTBA Tel U (U3NYECKUE SBICHUS, UCHOJIB3Ys (pusmueckue
BEITMYMHBI (TeMIlepaTypa, BHYTPEHHSS DHEprusi, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yAelNbHAs TEIUIOTa IUIABJICHHSA, YACNIbHAs  TEIioTa
napooOpazoBaHus, YJeNbHas TEIUIOTAa CrOpaHus TOIUIMBA, KOA()(UIIMEHT TMOJIe3HOTO
JeMCTBUS TEIUIOBOM MAIllMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3yXa, DJIEKTPUUCCKUH 3apsi,



CWJIa TOKa, OJIJIEKTPUYECKOE HAIpSIKEHUE, CONPOTHBIEHHE NPOBOJHHUKA, YIEIBHOE
COIIPOTHUBIICHUE BEILIECTBa, pabOTa U MOIIHOCTb 3JEKTPUUYECKOrO TOKA), IPU OMHCAHUU
MPaBUIBHO TPAKTOBATh (U3WYECKUH CMBICT HCIOJB3YEMBIX BEIWYUH, OO0O3HAYCHUS U
€IMHUIBl  (U3NYECKUX BEIMYMH, HAXOAWTh (OpPMYJbl, CBS3BIBAIOLIME JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH TpaUKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SBJICHUS U IPOLECCHI, UCIOJIb3Ys OCHOBHbIE
MIOJIOKEHUSI  MOJIEKYJIIPHO-KWHETHYECKOM TEeOpUHM CTPOEHHUs BELIeCTBa, IPHUHIIMII
CYIEpIIO3ULUY MOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH Oma
IUIs ydacTka Lend, 3akoH /[xoyns—JleHna, 3aKkoH COXpaHEHHUs SHEPIuu, IIpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJINPOBKY 3aKOHA M 3alIUChIBaTh €r0 MaTEMATUYECKOE BBIPAXKECHHUE;
OOBSICHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh MPUUYMHHOCIEICTBEHHbIE CBS3H,
CTPOUTH OOBSCHEHHE U3 1—2 JOrMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YEHHBIX CBOMCTBA
bu3nueckux sSBJIECHUHN, PU3NYECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3agauyd B 23 EWCTBUS, HCHONb3YSd 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIOIIME (PM3MUECKHE BETUUYMHBI: HA OCHOBE aHallM3a YCJIOBUS 3aJaud 3allMChIBAaTh
KpPaTKO€ YCJIOBHUE, BBISBIIATH HEAOCTATOK JAHHBIX IS PEIICHUS 33[a4l, BEHIOUPATh 3aKOHBI
u (opMyibl, HeoOXonuMble JUIsl €€ pEeLIeHMs, NPOBOAUTH pacdy€Tbl M CpPaBHUBATh
MOJyYeHHOE 3HAaYeHNE (PU3NIECKON BEIMYMHBI C U3BECTHBIMH JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIMTh IpPU MOMOLIM (PU3HUECKUX METOOB,
UCIIOJIb3YS OIMCAHUE UCCIIEI0BaHNUs, BBIICIATh NPOBEPSIEMOE MPEION0KEHUE, OLIEHUBATh
MPaBUIILHOCTB MOPSI/IKA IPOBECHUS UCCIIEI0BaHMsL, J€/1aTh BBIBOBI;

MIPOBOJUTH OIBITHI IO HAOTIOJEHUIO (PU3NUECKUX SBICHUN WM (PU3UYECKUX CBOMCTB TeEl
(KanWUISIpHBIE SIBJICHUS, 3aBUCUMOCTD JABJIEHUS BO3]lyXa OT €ro oobéma, TemrepaTypsl,
CKOPOCTH TpOIEcCa OCTBIBAHMSI M HArpeBaHWs NpPH H3JIyYEHHUU OT LBETAa M3Iydarouei
(mormomaronieit) MOBEPXHOCTH, CKOPOCTh UCIAPEHHs BOJbI OT TEMIIEpaTyphbl KUJKOCTH U
IIOLIAAN €€ MOBEPXHOCTH, AIIEKTPU3AIIUS TNl U B3aUMOIECUCTBHE DJIEKTPUUECKUX 3aPs/IOB,
B3aMMO/ICUCTBUE TOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allisl MarHUTHBIX MOJE€H MOCTOSHHBIX
MarHuTOB, JECHCTBUS MAarHMUTHOIO TIOJI1 Ha MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMArHuTa, CBOWCTBA SJEKTPOABHUIATENS IOCTOSHHOIO TOKa): (HOPMYJINPOBAThH
MIpOBEpsiEMbIE MPEAINONIOKEHUS, COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOIO 000pY10BaHUs,
OIKCHIBATh XOJ] OIbITA M (POPMYIMPOBATH BHIBOJIBI;

BBITNIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIHHON BIAKHOCTH BO3/yXa, CHUJIbI
TOKa, HAINPSDKEHUS C UCIOJb30BAHMEM AHAJIOTOBBIX NPUOOPOB M JATUYMKOB (HU3MUECKUX
BEJIMYMH, CpPAaBHUBATH pe3yJbTaTbl H3MEPEHHM C Y4Y€TOM 3aJaHHOW aOCOIIOTHOM
MOTPEIIHOCTH;

MPOBOJUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM (PU3NYECKON BEIMYMHBI OT APYroM ¢
WCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUI (3aBUCHUMOCThH CONMPOTHBJIEHHS MPOBOJHUKA OT €0
JUIMHBI, IJIOUIAJM TONEPEYHOr0 CEYEHHs M YJENbHOIO CONPOTHUBIEHHUS BELIECTBA
MIPOBOJHUKA, CHJIbI TOKA, MAYILIEro 4Yepe3 NPOBOAHMK, OT HAIMPSKEHUS Ha MPOBOJHUKE,
UCCIIEZIOBaHUE IIOCJIEJIOBATENBHOIO M NapajulebHOIO COEAMHEHUH IMPOBOIAHMUKOB):
IUIAaHUPOBATh HUCCJIEIOBAaHHUE, COOMpPATh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, CIEAys
NPEUIOKEHHOMY IIJIaHy, (DUKCHPOBATh pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTU B BHJE
Tabuui 1 rpaduKoB, feiaTh BHIBOBI IO pe3yjIbTaTaM HCCIEIOBaHMS;



MPOBOJUTh KOCBEHHBIE HW3MEpPEHHS (U3MUYECKUX BEIMYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBAa, COMPOTUBJICHUE IMPOBOJHUKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUTAHUPOBAaTh  U3MEPEHHs, COOMpaTh JKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIEAys
MPEITI0KEHHON HHCTPYKIIUHU, U BBIYUCIISTH 3HAUCHHE BEIMYUHBI,

coOnrofaTh IpaBuia TEXHUKHM Oe30macHocTH Mnpu  pabore ¢ J1abopaTOPHBIM
o0opyOBaHUEM;

XapaKTepHU30BaTh MPUHIUIIBI IEHCTBHS N3yUYECHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C
OMOpOM Ha WX OMHUCaHUA (B TOM YHCIE: CUCTEMA OTOIUICHUS IOMOB, TUTPOMETP, MapoBas
TypOuHa, amrepMmeTp, BOJIETMETD, CUETIHK AIIEKTPUIECKOMN SHEpIHH,
AJIEKTPOOCBETUTENbHBIE  MPUOOPBI, HArpeBaTEIbHBIE  AJICKTPONPUOOPHI  (TPUMEPHI),
AIIEKTPUYECKUE MTPETOXPAHUTEIH, YIIEKTPOMATrHUT, JIEKTPOIBUTATETh TOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOWCTBAaxX (U3MUECKHX SIBICHUH W HEoOXoauMbie (Qu3ndecKue
3aKOHOMEPHOCTH;

pacro3HaBaTh NMPOCThIE TEXHUYECKHE YCTPOUCTBA M U3MEPUTEIbHBIE MPUOOPHI 110 CXeMaM
U CXEMaTUYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETD,
JBUTATENIb BHYTPEHHETO CrOpaHUs, »3JEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbI
AIIEKTPUYECKUX IICTIeH C MOCIEA0BATEIBHBIM U TapaJUICIIbHBIM COSIMHEHUEM DIIEMEHTOB,
pasznuyasi yCIOBHbIE 0003HAUECHHUS HIIEMEHTOB ANEKTPUUECKUX IIETICH;

NPUBOJIUTH HpUMEpPbl  (HaXOIUTh HWHGOPMALMIO O MpHUMEpax) MPaAKTUYECKOTO
UCTIONB30BaHUS (PU3NYECKMX 3HAHUW B TIOBCEJHEBHOM KH3HU I OOECICYCHUs
0e30macHOCTH TpH  OOpalieHnu ¢ [puOopaMu H  TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHs 370POBbS M COOJIOJCHHSI HOPM 3KOJOTHYECKOTO MOBEACHUS B OKPY KArOIIEH
cpene;

OCYILECTBIIATh MOUCK MH(pOopManuu (usmueckoro copepxanus B MHTEepHETE, HA OCHOBE
UMEIOMINXCS 3HAHUU M TyTEM CpaBHEHUS IOMOJHUTEIbHBIX HCTOYHHUKOB BBIJCIATH
uH(pOpPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEUUBOI HIIM MOKET OBITh HEJJOCTOBEPHOM;
WCTIOJIB30BAaTh MPH BBINIOJHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JUTEPaATypy
(bu3MuecKoro cojaep aHusi, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHET, BiajaeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTA, NpeoOpa3oBaHus MH(OPMALIMKM U3 OJHOW 3HaKOBOMU
CUCTEMBI B JPYTYIO;

co3laBaTb COOCTBEHHbIE IIMCbMEHHBIE U KpaTKHE YCTHble CoOOIlIeHus, o00o0muas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJEpKaHHs, B TOM YHCIE
MyOIMYHO TIPENICTABIATh PE3YIbTAThl MPOCKTHON WM MCCIEI0BATEIIbCKON IEATEIBHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YUYCHHBIA TMOHSATUHHBIA ammapar Kypca (pusukw,
COITPOBOXK/IATh BBHICTYIIJICHHE MTPE3CHTALINEH;

IOpU  BBIOJHEHUM Y4YEOHBIX MPOEKTOB U HUCCIEJOBAHUN (PU3MUECKUX MPOIECCOB
pacmpenensaTh 00S3aHHOCTH B TPYNIE B COOTBETCTBHH C TOCTABICHHBIMHU 3a/JadyaMH,
CJICZIUTDH 3a BBIIIOJIHEHUEM IUIaHA JACUCTBUI U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIN BKJIaJ] B JACATEIBHOCTh TPYIIBI, BBICTPAaWBAaTh KOMMYHHKATHBHOE
B3aMMO/ICCTBUE, IPOSBIISA TOTOBHOCTH pa3peiaTh KOH(DIUKTHL.

K koniy obyuyeHuss B 9 kJjacce npeiaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

UCIIONBb30BAaTh IOHATHA: CUCTEMa OTCUY€Ta, MATepHallbHAas TO4YKA, TPAeKTOpus,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO IBWXKEHHs, aedopmarus (ympyras, IUTaCTHYECKas),



TpEHUE, LIEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TSHKECTH,
aOCOJIIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOIrO Tejila, PaBHOBECHE, MEXaHUUECKHUE
KOJIeOaHUs W BOJIHBI, 3BYK, WH(PA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATHHO30PKOCTh, CIIEKTPHI UCITYCKaHUS H
MOTJIONICHUS, anb(a, OeTa- U raMMa-u3IyueHUs], U30TOIIbI, SIIEPHAst YHEPTETHUKA;
pasnuuaTh SBJICHHS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJUHEHHOE JBIKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBIKEHHE, CBOOOJHOE MAJCHHE TEJl, PaBHOMEPHOE
JIBIDKCHHE 10 OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEAaKTHBHOE JBHXKEHHUE, KOJIeOaTeIbHOe
JBIDKEHHE (3aTyXalolle M BBIHYXKJICHHBIC KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpaXEHHUE 3BYKa, MPSIMOJUHEMHOE pacpoOCTpaHECHHUE, OTPAKEHUE U MPEJIOMJICHUE CBETA,
MIOJTHOE€ BHYTPEHHEE OTPAKCHHE CBETA, PAa30KEHHE OEJOro CBETa B CHEKTP U CIOXKEHUE
CIIEKTpaJIbHBIX  I[BETOB,  JHUCIIEpPCHUS  CBE€Ta, €CTECTBEHHAs  PaJMOaKTHUBHOCTb,
BO3HUKHOBEHHE JIMHEWUYATOTO CHEKTpa W3JIYUYCHHUs) MO OMHCAHUIO HX XapaKTEePHBIX
CBOICTB M Ha OCHOBE OITBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SIBIICHHE;
pacro3HaBaTh MPOSIBJICHNE U3YUCHHBIX (DU3UUYECKUX SBJIICHUHN B OKpYKaloleM MHUPE (B TOM
gucine (Qu3nUecKue SBICHHS B MPHUPOJAE. NPHIMBBI W OTIMBBI, JBIKCHHE ILIAHET
ConHEYHOM CHUCTEeMBI, PEaKTUBHOE IBMIKEHHUE MKUBBIX OPTaHM3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMU, 3eMJIETPSICEHUE, CECMUYECKUE BOJIHBI, IlyHAMH, X0, IIBE€TA TEJ, ONTHYECKUE
SBICHUS B TMpUpOJe, OMOJOTHYECKOE MACHCTBUE BUIUMOIO, YIbTPa(UOIECTOBOTO H
PEHTTEHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIN DPaJMOAKTUBHBIN (DOH, KOCMHYECKHE IIy4H,
paIMOAaKTUBHOE W3JIyYEeHHWE TIPUPOJHBIX MHUHEpAJOB, JEUCTBHE PaTUOAKTHBHBIX
W3JIy4YeHUH Ha OpPraHU3M YeJIOBEKa), MPU HTOM IMEPEBOJUTh MPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJICTATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBJICHUM;
OMKCHIBATh M3YUYEHHBIE CBOMCTBA TEI M (PU3MYECKHUE SIBJICHHS, HCHOJB3Yys (PU3HUECKUE
BEJIMYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Tejla TpPH HEPABHOMEPHOM JBHIKEHUH,
YCKOpEHHe, NepeMelIeHne, MyTh, YII0Basi CKOPOCTh, CHJIa TPEHHUsI, CHJIa YIPYTOCTH, CHUIa
TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJCHHUS, BEC Tejla, UMITYJIbC Teja, UMITYJIbC CHIIBI,
MexaHu4yeckasi paboTa M MOIIHOCTh, IMOTEHIMAIbHAS SHEPrusl Teja, MOAHSATOTO Haj
MOBEPXHOCTBHIO 3€MJIM, TOTCHIMAJIbHAS DHEPrusl CKaTOW TMPYKUHBI, KUHETHYECKAs
SHEPTUsl, MOJHASA MEXaHW4YecKasi YHEPrus, Mepuoj U 4acToTa KOJeOaHWH, IJIWHA BOJHBI,
IPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIIEHUS CPEIbl), TPU
OTMHMCAaHWUW TPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIUYHUH,
0003HaYCHHUS W CAWHUIBI (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYIO BEJIIMUMHY C JIPYTMMH BEJIMYHWHAMH, CTPOUTH TpadUKd M3YUECHHBIX
3aBUCUMOCTEH (PH3NYECKUX BEIMYNH,

XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3WYECKHUE SIBJICHHUS U TPOIECCHI, HCIOIb3ys 3aKOH
COXpPAHEHHUSI DHEPruU, 3aKOH BCEMHUPHOTO TATOTCHUS, NPUHIUI CYNEpPHO3ULIUHM CHII,
MIPUHIIAI OTHOCHUTENbHOCTU ['anmumes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCa,
3aKOHBI OTPaKEHUSI U MPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHUSI 3apsJ0BOr0 U MacCOBOTO
yucesl MPH SIACPHBIX PEaKIMsIX, MPU STOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUCHIBATh €0 MATEMAaTUUYECKOE BHIPAXKEHUE;

O0OBACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM UHCJIE M B KOHTEKCTE CUTyaIlui
MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MNPUUUHHO-CICACTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHUE M3 2—3 JIOTUYECKHX IIIaroB ¢ OMOpPOH Ha 2—3 M3yYEHHBIX CBOMCTBA
($u3nuecKuX sBJIEHUHN, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;



pemars pacuy€THble 3a7auyd (ONMMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMIl), UCHOJIb3YS
3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAU3a yCIIOBUS
3aJ]a4d 3alKChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEAOCTAIOIINE UM H30BITOYHBIC JAHHBIC,
BbIOUpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE NJISi PEUIeHHs, MPOBOIUTH PacyEThl U
OLIEHUBATh PEATHCTUIHOCTD MOTyIEHHOTO 3HAUCHUS (PU3NICCKON BEITNINHEI;
pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEHIMTh MPH MOMOIIU (PU3NYECKUX METOJOB,
WCTIOJB3YsI OMMCAHHUE UCCIICTOBAHMS, BEIACTSATH IPOBEPIEMOE TPEANOI0KEHHE, OIICHUBATh
MPaBWIBHOCTh MOPSAKA MPOBEACHUS HCCIEI0BAHUS, JETaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OBITOB;

MPOBOJUTH OIBITHI TTO HAOTIOAEHUIO (DU3NUECKUX SBICHUN WM (PU3UUECKUX CBOMCTB Tell
(u3y4yeHne BTOpOTo 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHS SHEPTUH, 3aBUCUMOCTH TIEpHO/Ia
KojeOaHuii TPYKUHHOTO MAasATHHKA OT MacChl TIpy3a M KECTKOCTH TMPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYIbl MalbIX KOJEOaHWH, MPSAMOJIMHEHHOE paclpoCTpaHEeHUE
CBETa, pa3joXKeHHe OeJoro cBeTa B CHEKTp, U3YUCHHE CBOMCTB M300pa’keHUS B IIOCKOM
3epKajie M CBOMCTB M300paKeHHs TMpeAMeTa B coOUparolie JHWH3e, HaOIoeHne
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB H3IyUEHUS): CAMOCTOSITEIBLHO COOMPATh YCTAHOBKY
u3 W30BITOYHOTO Habopa OOOPYIOBAaHHWS, OMHCHIBATH XOJl OIMBITA W €r0 PEe3yIbTaThI,
(bopMyTHPOBATH BHIBOJIBI;

MPOBOJAUTH TPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHUH, OmIpenesss CcpeaHee
3HaYeHHE U3MEepseMOl Benu4YMHbI ((OKYyCHOE paccTOsSHHE CcOOMparomen JIMH3HI),
000CHOBBIBATh BBIOOP crI0cO0a M3MEPEHHS (M3MEPUTETBLHOTO TTPUO0pa);

MPOBOJUTH HCCIENOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C MCIOJIb30BAHUEM
MPSIMBIX MU3MEPEHHI (3aBUCUMOCTH IyTH OT BPEMEHH IMPH PABHOYCKOPEHHOM JIBH)KEHUU
0e3 HavyaJIbHOM CKOpPOCTH, Mepuoja KoJeOaHH MaTeMaTUYeCKOro MasTHHKA OT JIHMHBI
HUTH, 3aBUCUMOCTH yTJIa OTPAXXEHUS CBETA OT yTIjla MaJeHUs U yIia MPeJIOMIICHHs OT yriia
MaJIeHus): IUIAHUPOBATh  HCCIENOBAaHHE, CaMOCTOATENBHO COOMpaTh  YCTAaHOBKY,
(buKCHpPOBaTh Pe3yAbTAThI MOTYYSCHHON 3aBUCUMOCTH (DU3UUECKUX BEIIMYUH B BUJE TaOIHUI]
¥ Tpa(uKOB, JeaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHBIE U3MEpEHUsT PU3NYECKUX BETUUHH (CPEIHSSI CKOPOCTh M YCKOPEHHUE
TeNa TPU PABHOYCKOPEHHOM JBW)KCHUH, YCKOPEHHE CBOOOTHOTO IajaeHHs, >KECTKOCTD
MPYXKUHBI, KOAG(OUIMEHT TPEHUsS CKOJIBKEHHs, MeXaHWudeckas paboTra ¥ MOIIHOCTbD,
94acToTa W MEepuo KoineOaHU MaTeMaTHYeCKOTO M MPYKWHHOTO MasTHUKOB, ONTHYECKAs
cuwiia cobuparoleil JIMH3BI, PaIUOAKTUBHBIA (DOH): IIAHUPOBATH HM3MEPEHHS, COOMpAThH
OKCIEPUMEHTAIFHYIO YCTAaHOBKY U BBHIMONHATH HW3MEPEHHs, CIemys TpPeaTOKEHHON
WHCTPYKIIMH, BEIYUCIISATH 3HAUCHHE BETUYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3yIbTaThl
C y4E€TOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coOmoaTh MpaBWJia TEXHUKH Oe30macHOCTH TMpH  pabore ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

pa3nu4aTh OCHOBHBIC NMPU3HAKN M3YYCHHBIX (PU3NYECKUX MOJIENCH: MaTepuaibHas TOUKa,
abCoMOTHO TBEPOE TENO, TOUCYHBIN MCTOYHHK CBETA, JIy4, TOHKAs JIMH3A, TUIaHETapHas
MOJIeNIb aTOMA, HYKJIOHHAsI MOZIeJIb aTOMHOTO S/1pa;

XapaKTeprU30BaTh MPUHLIUIIBI IEHCTBHS N3yUYECHHBIX MPUOOPOB U TEXHUIECKHX YCTPOUCTB C
OMOpON Ha UX OMHCAHUS (B TOM YHCIE: CIIUJOMETpP, JATUUKHU TMOJOKEHHUS, PACCTOSHUS U
YCKOpPEHHsI, paKeTa, 3XOJOT, OYKH, MEPUCKOIN, (oToammapar, ONTHYECKHUE CBETOBOIBI,



CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), UCTIONB3ys 3HAHHS O CBOMCTBaX (PH3UIECKUX
SBJICHUH U HEOOX0AUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMATUYHBIE PUCYHKH M3YyUYEHHBIX TEXHMUYECKHX YCTPOWCTB,
U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPH pPELICHUH Yy4eOHO-
MPAKTUYECKUX 3aJ1ayd, ONTHYECKHE CXEMBbl Ui MOCTPOEHUS H300paXeHH B IUIOCKOM
3epKajie U coOMparouieil JuH3e;

NPUBOJUTH HpUMEpPbl  (HaXoAuUTh MH(POPMALMIO O MpUMEpPax) MPaKTUYECKOTO
UCIOJb30BaHUS (U3NYECKMX 3HAHUW B TOBCEIHEBHOM OKH3HU i1 0OecredyeHus
0€30MacHOCTH TNpU OOpalleHMH C [pudopaMu U TEXHUYECKUMU YCTPONCTBaMH,
COXpaHEHHsI 37I0POBbS M COOJIIOJICHHUSI HOPM 3KOJOTMUECKOTO MOBEICHUS B OKpPY Karollen
cpene;

OCYILECTBJIATh MOUCK HH(popMmauuu ¢usmueckoro conepxkanuss B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsSI TMOUCKOBBIM 3ampoc, HAXOJUTh IYTH ONpeIeTIeHUs
JOCTOBEPHOCTH TMOJY4YeHHOH HH(OpManMW Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOUYHUKOB;

UCIOJIB30BaTh IPH BHINOJHEHUH Y4YEOHBIX 3aJaHUM HAyYHO-TOMYJSIPHYIO JIUTEpPaTypy
(bu3nuecKoro coaepaHusi, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHET, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HH(POPMALIUK U3 OJTHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIEC NMMCHMEHHBIC W YCTHBIE COOOLICHUS Ha OCHOBE MH(pOpPMAIMH H3
HECKOJIbKUX MCTOYHUKOB (DU3MUECKOTO COACPKAHUS, ITyOIMUHO MPEACTABIATh PE3yIbTaThl
MIPOEKTHOM WJIM MCCIIEOBATENbCKON AEATEIbHOCTH, IPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh
W3YYEHHBIH MOHATUHHBIA ammapar u3ydaemMoro paszgena (GU3MKM U CONPOBOXKAAThH
BBICTYIIJIEHUE MPE3EHTALMEN ¢ YUETOM 0COOEHHOCTEN ay JUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
IIpakTHYeckune
n/n NpOrpamMmel Bcero KonTtpoabHubie P o0pasoBare/bHbIC
abo
padoThbI PavOTRL pecypcnl
Pazgen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
1.1 du3suka - HayKa o one 2
M3HIa - Hayka o Hpupol https://m.edsoo.ru/7f416194
1.2 Du3NYECKNE BETUYNHbI 2 1 bubmorexa OK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBI METO/ TIO3HAHUS 2 1 bubmorexa OK
' Y A https://m.edsoo.ru/7f416194
Nroro no pazgeny 6

Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BellleCTBA

2.1 CrpocHue BelecTBa 1 bubmorera [IOK
) P m https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbie COCTO elrecTBa 2
TPEratib! ORI BEMECTR https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
but6mmoreka [IOK
3.1 M 3
CXAHITICCROC JBIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepius, macca, IOTHOCTh 4 1 but6mmoreka [IOK



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

Bbubmunoreka LIOK

3.3 Cuna. B 14 2
HIa. BHIBT L https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlanenue xKuaKoctn > https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen 5. PaboTa u MOIIHOCTB. JHepPrus
Bbubmunoreka LIOK
.1 P 1
> a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Hpocteie mexanu3MEL > ! https://m.edsoo.ru/7f416194
5.3 Mexanudeckasi SHEPTust 4 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Nroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pa3pen 1. TenioBblie iBJIEHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
' P - https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 T 21 1 5
CTUIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 28
Pa3nes 2. DiiekTpuYecKHe M MATHUTHBIC SIBJICHHSA
)1 DIIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [IOK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3zgen 1. Mexanndeckue siBJIeHUSA
11 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumopetictBue Te 20 1 3
HMOACHETBHE Tet https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHE 10 3
Hbl COXpaHCHIT https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI
bubmunoreka LIOK
2.1 Mexaandeckne Kojaeda 7 3
RATMHACCIHC ROAChAIA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmnoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3gen 4. CBeToBBI€ AABJICHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK



https://m.edsoo.ru/7f41a4a6
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bubmunoreka LIOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
43 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJIEHUS
but6mmoreka [IOK
1 " 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
but6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
>3 AICPHRIC peatiti / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTopuTE1bH0-00001IAOIIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka KountpoJubn IIpakTHyeck
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
ble padoThI He padboThbl
pecypcsl
| ®u3uka — HayKa o npupoje. JABieHus 1
npupobl. usndeckue sBIeHUs
) MexaHuueckue, TErIoBble, dJEKTPUUECKUE, |
MarHuTHbIE, CBETOBBIC, 3BYKOBbIE SIBJICHUS
3 @u3nyecKue BEIMYUHBI U UX U3MEPECHUE 1
Ypoxk-uccienoanue "M3mepenue
4 TeMIepaTypbl IPU MOMOIIY KUJIKOCTHOTO 1 1
TEPMOMETPA U AaTUMKA TEMIEPATYPhI"
Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU
5 M3y4aroT npupoay. EcrecTBEeHHOHAYUYHBII 1 bubmmoreka [JOK
MeTto nmo3HaHus. Onucanne GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOIILIO MOJeIeH
VYpok-uccnenosanue "IIpoBepka runoTe3sl:
6 JAIbHOCTH MOJIETa [IapuKa, MyIIEHHOTO | |
TOPU3OHTAIILHO, TeM OO0JIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
7 OKa3bIBAIOLINE TUCKPETHOE CTPOCHUE 1 bubmmorexa LIOK
hi§ BIBAIOIIHE TN THOE CTPOCHU
P P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
8 JIBU>KeHuEe 4yacTUIl BENIECTBA 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anmocBs3b MeX1y CBOMCTBAMH BEILIECTB
1 B Pa3HBIX arperaTHbIX COCTOSTHUSIX U HX bu6nuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunyeckoe aBuxeHue. PaBHoMepHoOe U bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
Bbubmunoreka LIOK
13 Ckopocts. EAMHHLUE Ckopocth https://m.edsoo.ru/ff0a079¢c
14 Pacuet myTu 1 BpeMeHU ABUKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ac4
Mueprsg. 3akoH HHEPITAU.
15 BsaI/II)MoILeﬁCTBHe TenpKaK MpUYUHA buGnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell
16 [InorHoCTh BemecTBa. Pacuer maccel u bubmunoreka LIOK
o0BeMa Tena Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa5i pabota «OrmpeneneHue
IJIOTHOCTU TBEPJOTO TEJIa»
18 Pemenne 3amau mo teme "IInoTHOCTD Bbubmunoreka LIOK
BellecTra” https://m.edsoo.ru/ff0al23c
Cuiia Kak XapakTepucTUKa
19 B3auMojeiicTBus Ten. Cuia ynpyrocTH.
3akoH ['yka
20 JlaGopatopHnas pabora «3yueHue

3aBHCUMOCTH pacTshKeHHs (nedopmarun)



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/ff0a0fee
https://m.edsoo.ru/ff0a123c

IIPYKUHBI OT NIPUIIOKEHHON CUIIBD»

21 SBnenue Tarorenusd. Cumia TSKECTH

CBs13b MEXly CUJION TSYKECTH U Maccoi
bubmunoreka LIOK

22 Tena. Bec Tea. Pentenue 3amad mo teMme

" " https://m.edsoo.ru/ff0al778
Cuita TsxecTn

7 Cuiia TsHKeCTH Ha IPYTUX IUIaHETax. bubmmoreka [JOK
du3nyecKue XapakKTEepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 Nsmepenue cun. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
Bbubmunoreka LIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778

2 CnoxxeHue IByX CHUJI, HAIIPABJIEHHBIX 11O bu6nuoreka [JOK
OJIHOU mpsiMOM. PaBHOAENCTBY OIS CHJT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3agad mo reme
"PaBHoneiicTByIOMIAs CUI"

)3 TpeHue CKoNbKXEHUS U TPEHUE MOKOS. bubmmoreka [JOK
Tpenue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydyenne

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT bubmmoreka [JOK
CUJIBbI IABJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CUIIBI
Pemenne 3amad mo remam: «Bec Temay,

bu6mmoreka [IOK

31 «I"padrueckoe n300pakeHUE CHI»,

. https://m.edsoo.ru/ff0alde0
«Cuibl», «PaBHOZIEMCTBYIOIIAS] CUIT»
1 KontponbHas paboTa mo TeMam:

«MexaHndeckoe ABHKeHHe», «Macca,



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/ff0a1de0

IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3zoopaxenue cumy, «CUibn

3 JaBnenue. CriocoObl yMEHBIIICHUS U bu6nuoreka [IOK
YBEJIWYCHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
14 JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS bubmuoreka [IOK
rasza oT o0bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIIAMU, Bbubmunoreka LIOK
XKUIKOCTSAMHU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bu6nuoreka [IOK
JICICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
17 Pemenue 3agau no reme «/laBienue B bubmuoreka [{OK
SKUIKOCTH U rase. 3akoH [lackamsay» https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobwarommecs cocy k! https://m.edsofru/fan2970
39 I'mapaBnuueckuit mpecc bubmorexa OK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc
Atmochepa 3emmn. [Tpuyannb
A1 CYIIIECTBOBAHMSI BO3AYIIHON 00OIOUKH bubnmoreka [JOK
3emutn. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JaBJICHUS OT BBICOTHI HaJl ypOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHHe ngj;gf:;;grou};foa 2bsa
43 N3mepenue aTMochEpHOTO JaBJICHUS. bubmmoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO JIABJICHHS OT bu6nuoreka [IOK

BBICOTHI HaZl YPOBHEM MOPs

https://m.edsoo.ru/ff0a2fc4



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/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Bbapomerp-anepoua. AtmocdepHoe

Bbubmunoreka LIOK

45
JTABJIEHUE HA PA3TUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme "AtmocdepHoe
nasieHue"
JleiicTBue )KUAKOCTH U Ta3a Ha
47 HOrPY>KEHHOE B HUX TEJI0. ApXUMEI0Ba bubmmorexa LOK
py - AP https://m.edsoo.ru/ff0a3276
chIa
JlabopatopHas padbora «OrmpenencHue
48 BLITaJI;KI/IBEIo epﬁ CHJIBI GP'II)CTB FoIeH Ha bubmorexa LIOK
= e yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KUJIKOCTH)
Jlaboparopnas paboTa 1mo Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tela B bubmunoreka LIOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTHU TEIa»
Bbubmunoreka LIOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
51 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOAKU U
omnpezaeneHue e€ rpy30noabEMHOCTH"
Pemtenne 3agau mo remaM: «I1naBanue
52 cynoB. Bozayxonnasanue», «JlaBienue bubmmorexa [OK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUJAKOCTEH U Ta30B»
but6mmoreka [IOK
53 Mexanndeckas padbora
p https://m.edsoo.ru/ff0a3{82
bubmunoreka LIOK
54 MomntHocTs. EqMHUIBEI MOIITHOCTH
= A H = https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoBanue "Pacyér MOIIHOCTH,

pa3BUBaeMoOM IpH MO IbEME 1O JiecTHHULIE"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpoctsie Mexanu3msl. Peryar. PaBHoBecue

56
CHJI Ha pblyare
KonTponbHas pabota o Teme «JlaBnenue
57 TBEPABIX TN, KUAKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHasi pabota
PesepBHbIii ypok. Pabora ¢ TekcTamu 1mo
2 Teme «/laBneHue TBEPABIX TEN, )KUAKOCTEU bubnuoteka [JOK
> u razoB» / Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/ff0a4ffe
paborta
Poruaru B TexHuke, ObITY U IPUPO/IE.
59 Jlaboparopnast pabota «MccnenoBanue 0.5 bubmorexa OK
N https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHUS pblyara
60 Pemenue 3agau no reme «YcinoBus bubmuoreka [{OK
paBHOBECHS phIYara https://m.edsoo.ru/ff0a48a6
KoaddutmenT moneznoro aeiicTBus
61 Mexanu3ma. Jlaboparopuas pabora 0.5
«M3mepenne K11/ HakIOHHOM MII0CKOCTH»
6 Pemenue 3agau mo teme "Pabora, bubnuoreka [JOK
MorutHocTb, KIT/1" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprus. Kunernueckas u bubmmoreka [JOK
MOTEHIHATBHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHSI MEXaHHUYECKON SHEPrUun bubmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKCepuMEHTAIbHOE ONPEICTICHUE
65 M3MEHEHUs KUHETUYECKON 1 1

MTOTEHITUATBLHON SHEPTHH MPU CKaThIBAHUHT
TeJla IO HAaKJIOHHOU INTocKocTH"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 KonrponsHast pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTUS»

67 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o 1 bu6nuorexa [IOK
Teme "MexaHndeckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu mo

68 1
teme "Pabota. MomntHoCTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOIT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Bcer IIpakTnyec
n/n KonTpoabhn H3ydYeHusi  oOpa3oBaTe/IbHbIE
0 KHe
ble padoThI pecypchbl
padoThI
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
. but6mmoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro 1 bu6nuorexa LIOK
COCTOSIHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHEe CBOMCTB TBEPOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCTBAa HA OCHOBE |
ITOJIOYKEHUN MOJIEKYJISIPHO-KUHETUYECKOU
TEOpPUH
5 Kpucranmmieckne n amopdHsbie Tena 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWJUISIPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEPATYPHI CO |
CKOPOCTBIO TEIJIOBOTO JIBU’KEHHS YaCTHI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS | Bu6muotexa [JOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bu6nuoreka [IOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakruyeckoe
UCIOJIb30BaHUE TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHaioB B MEJISIX YHEPTrocOepeKeHUs "

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

12 KonuuectBo TemnoTel. Y aeabHas TEMIOEMKOCTD bubnnorexa LIOK
' https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TerioBoro 6ananca. TemiooOMeH 1 bubmmoreka [JOK
TEIUIOBOE PaBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "UccnenoBanue siBIeHUS
14 TEIUIOOOMEHA IIPU CMEIIMBAHUN XOJIOTHON U bubmmorexa [OK
. "p https://m.edsoo.ru/ff0a6a98
ropsiaei BOAbI
Pacuer xonudyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUIS HArPEBAHMS TEJIa U BBIAEISIEMOr0 UM MIPU
OXJIQXKIECHUHU
16 Jlaboparopunas pabota "Onpenenenue bubmmoreka [JOK
YIEIbHOW TEIIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOILUTUBA. Y IeIbHas TEIUIOTa CTOPAHUS bubmorexa LIOK
P ghde p https://m.edsoo.ru/ff0a7b5a
18 IInaBneHne u OTBEpAEBAHNE KPUCTAININYECKUX Bu6muotexa [JOK
Tell. Y aenbHas TeIUIOTa IUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHnas pabora "Onpeznenenue bu6nuorexa [IOK
YAEIbHOU TEIIOTHI MIJIaBICHUS JIbAa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 ITapooOpasoBanue u kouaeHcamnus. Mcrmapenue
Poobp A I P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas TemioTa mapooOpa3oBaHus
21 U KOHJIEHCAIIMH. 3aBUCUMOCTb TEMIIEPATYPEI bubmmorexa LOK
’ patyp https://m.edsoo.ru/ff0a786¢c
KHUIICHUS OT aTMOC(EPHOTO TaBICHUS
” BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota bubmmoreka [JOK

"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3/yXxa"

Pemenue 3amau Ha onpeneneHue BIaXKHOCTH

23
BO3/IyXxa
[TpuHIIKTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. JIBuraTenb BHyTPEHHETO
CropaHus

’5 KII/I rermoBoro asurarens. TenaoBbie bubmmoreka [JOK
JIBUTATEIIM U 3aIMATA OKPYKAIOMIEH Cpeabl https://m.edsoo.ru/ff0a7c7¢c

2 3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B
TEIUIOBBIX Ipolieccax
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
" bubnuotexa [JOK

27 TemnnoBele siBineHUsA. I3MeHeHUe arperaTHbixX

. " https://m.edsoo.ru/ff0a83{2
COCTOSIHHI BEIIECTBA
KonrtponsHas pabora no Teme "TemoBsie
. bubmuoreka [IOK
28 siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUM
" https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanus Tel. [[Ba posia aMeKTpUIecKux
3aps/i0B

30 Ypoxk-uccienoBanue "DaeKTpusaius Tein
MHIYKIUENW U IPU CONPUKOCHOBEHUH"

31 B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bubmunoreka LIOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsxkeHHOCTh

32 sJIeKTpuueckoro nois. Ilpunmun buGnnorexa LIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UINH JIEKTPUUECKHUX MOIeH
13 Hocutenu snmekTpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY U TUATEKTPUKH. 3aKOH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

COXPAHCHUSA SJICKTPUUCCKOI'O 3apaa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB

bu6mmoreka [IOK

35 3JIEKTPUUECKUX 3apSIA0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyuiecTBoBaHUA. VICTOUHUKH 3JIEKTPUUYECKOTO bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUA AIIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJI HAa MPOBOJIHUKHU U 1
TABTIEKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX, )KUIAKOCTSIX U Bu6muotexa [JOK
ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1enb U €€ COCTaBHbIE YaCTH
A1 Cuna toka. JlaGopaTopHas pabora "M3mepenue 0.5 bubmmoreka [JOK
Y peryJIMpoBaHuE CUJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpsikeHue. BonbTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 Bubnmorexa [IOK
" https://m.edsoo.ru/ff0a%14
peryaupoBaHue HapsHKeHUs
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACITBHOE bu6nuoreka [IOK
COIIPOTHUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
44 AIEKTPUYECKOTO COMPOTUBIIEHUS ITPOBOIHHAKA 1 bubmmoreka [JOK
OT €ro JUIMHBI, IO TOMIEPEYHOTO CEUCHUS https://m.edsoo.ru/ff0aa738
U Marepuana"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPsDKEHUS. 3aKOH bubmmoreka [JOK
OmMa ni1 yyacTka 1enu https://m.edsoo.ru/ff0aa44a
46 Jlaboparopnas pabota "HccrnenoBanue 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

3aBUCUMOCTH CHJIBI TOKa, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE U napajijicJIbHOC

47 COEJIMHEHHS TIPOBOJHUKOB
Jlaboparopnast padota "IIpoBepka mpaBuia
43 CJIO’KEHUS HAMPSHKEHUN MPU bubnuoteka [JOK
IOCJIENOBATEIILHOM COEUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos”
Jlaboparopnast pabdota "IIpoBepka mpaBuia ajs
49 CHUJIbI TOKA MPH MAPaJIETbHOM COETMHEHUU bubmorexa OK
. https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemrenne 3amau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK
JUTA pa3JIAYHOTO COEIUHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bu6nuoreka [IOK
3akoH Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
5 Jlaboparopnas padota "Onpeznenenne padboTsl U bu6nuoreka [JOK
MOIIHOCTHU 3JIEKTPUIECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKUE [IENHU U TOTPEeOUTENN
53 IIEKTPUIECKOM dHEepruu B ObITYy. KopoTkoe bubmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToaroroBka Kk KOHTPOJILHOU paboTeE MO TeEMe
54 "DnexTpuuecKkue 3apsaabl. 3apsLKEHHbBIE Tena U
ux B3auMoaencTBuia. IlocTOSHHBIN
AJIEKTPUYECKUM TOK"
KonrtponsHas pabora o Teme "DieKTpuyecKue
55 3apsbl. 3apsHKEHHBIE TENa U UX bubmmorexa LHOK

B3auMOACUCTBUSA. [I0CTOAHHBIN 2IIEKTPUIECKUN

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aa04e
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https://m.edsoo.ru/ff0aad1e
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https://m.edsoo.ru/ff0ab124
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ToK" / Beepoccwuiickas mpoBepouHas pabota

PesepBHbIil ypok. Paborta ¢ TekcTamu o Teme

but6mmoreka [IOK

56 "IToCTOSTHHBIN JIEKTPUUECKHI TOK" /
. P https://m.edsoo.ru/ff0acOba
Bcepoccuiickas npoepouHast pabota
N but6mmoreka [IOK
57 ITocTossHHBIC MArHUTHI, UX B3aMMOJICHCTBHUC
https://m.edsoo.ru/ff0abd2c
58 Ypoxk-uccienoanue "M3yuenue noyiei 1 bu6nuoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0abea8
59 MaruauTHOe nosie. MarHuTHOE 1oJie 3eMIIH 1 bubmuoreka [IOK
€ro 3HaueHue JUIA )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acdc6
OmneIT OpcTena. MarauTHoe nose
bubmunoreka LIOK
60 ANEKTPUUECKOTO Toka MarHuTHoe mnose
https://m.edsoo.ru/ff0ac1d2
KaTYILIKH C TOKOM
[IprmeHeHue MeKTPOMarHuToOB B TEXHUKE.
" . bubnuotexa [JOK
61 JlaGopatopHnas padora "M3yuenue neictus 0.5
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI HA POBOJHUK C TOKOM
DNeKTpOABUTATEIbh TOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3eKTpoaBUraTenci B
. but6mmoreka [IOK
62 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora "KoHcTpyupoBaHue u
n3ydeHue paboThl AIEKTPOABUTATENS"
63 OnbiTel Papazes. 3aKOH JIEKTPOMarHUTHOM
unaykuuu. [Ipasuno Jlenma
OnexrporerepaTop. CriocoOb! MOTyYeHUS
64 AJIEKTPUYECKON SHEPTUU. DJIEKTPOCTAaHIIUM HA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU
65 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe

"DJeKTpUUEeCKUE U MarHUTHBIC SIBJICHUS "



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

66 KonTponbHas pabota mo Teme "DIeKTpuuecKue ) bubmmoreka [JOK
Y MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
PezepHblil ypok. Pabota ¢ TekcTamu 1o Teme bu6nuorexa [IOK
67 1
"TemnoBbie siBiICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBubIil ypok. PaboTta ¢ TekcTamu mo Teme |
"MarauTHsbIe siBIIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoumnuectBo yacos DJIEKTPOHHBIE
Ne Tema ypoka Kontposs  Ipaktuyec [ara uupposbie
n/n Bcero  Hble KHue u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypcebl
1 Mexanundeckoe aBuxkeHUe. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE TPSMOJIMHEITHOE ABUKEHHE. |
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 [IpsiMonuHetHOE paBHOYCKOPEHHOE JIBUXKEHHE. 1 bubmmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJMHENHOTO PaBHOYCKOPEHHOTO |
nBrkeHus. ['papuk ckopocTu
JlaboparopHas pabora "Onpeneneaue
7 yCKo;)eHH;II) Tenf npu paBHOI})’CKopeHHOM 1 1 bubmmorexa [TOK
JBU>KEHUH T10 HAKJIOHHOM TI0CKOCTH" hetps: /m.cdsoo.ru/ffladb 18
8 CBobOoaHoe nagenue ten. OnbIitTel [anmnes 1
PaBHOMepHOE IBH)KEHUE TIO OKPYKHOCTH.
9 [Tepuon u yactota obpameHus. JluneitHas u 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 LlenTpOoCcTpeMUTETBLHOE YCKOPEHHUE 1

11

[Tepssiii 3akoH HetoToOHA. BEekTOp CHitbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Herotona. PaBHozelicTByro1mas bubmmoreka [IOK
CHJIa https://m.edsoo.ru/ff0ac72a
. bubmmorexa LIOK
13 Tpernii 3akoH Hetorona. Cynepno3unust cui hitps:/ /m.edsocl)l.ru P
14 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHOB bubanorexa [HOK
HrroTona https://m.edsoo.ru/ff0acb6e
bubanorexka [HOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsof)_.lru/fﬂ)aecﬂ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmmoreka [JOK
18 CHita TpeHHs https://m.edsocl)l.ru/fanﬂ 38
19 Pemenue 3agad no reme «Cuiia TpeHUS buGnnorexa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(pdurmenTa TpeHUs1 CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau mo teme "3akonsl HeroTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TsKeCTU U 3aKOH BCEMUPHOTO TATOTCHUS. bubnnorexa [HOK
YckopeHnre cBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHnus "[IBikeHre Tell BOKPYT
23 rpaBuTarmoHHoro neHTpa (ConHeunas
cuctema). ["amaktuku"
24 Pemenue 3agau mo reme "Cuina TsSHKeCTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8
)5 [TepBast kocmuyeckasi ckopoctb. HeBecomocTh 1 bubanorexa [HOK

Ieperpy3Ku

https://m.edsoo.ru/ff0af33¢c



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

PaBHOBecue MarepuanbHOI TOUKH. AOCOTIOTHO
TBEpAOE Tesi0. PaBHOBEcHE TBEPOTO TENA C

Bbu6nuoreka [JOK

26 N
3aKpEIUIEHHON OChIO BpallleHUsI. MOMEHT CHJIBI. https://m.edsoo.ru/ff0afe36
LlenTp TsxecTu
PaBHOBecue MarepuanbHOI TOUKH. AOCOTIOTHO
7 TBEpOE Teo. PaBHOBecHe TBEPAOTO TEIa C
3aKpEIUIEHHON OChIO BpallleHUsI. MOMEHT CHJIBI.
LlenTp TsxecTu
73 Pemenue 3apau no reme "MomeHT cuibl. LleHTp bubnnorexa [HOK
TsbKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
" . bubmuorexa [JOK
29 Mexannueckoe aBmxenue. Bzaumoneiicteue
" https://m.edsoo.ru/ff0b0408
Ten
30 KonTponbnas pabora no teme "Mexannyeckoe bubmmoreka [JOK
nBIkeHue. Bzaumonencraue tea" https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. Umnynabsc cuiibl. 3aKoH
31 COXpAaHEHUS UMITYJIbCA. YIIPYTO€ U HEYNIPYroe bubmmorexa [TOK
p . M - Y TpY yrupy https://m.edsoo.ru/ff0b07fa
B3anMO/IEIICTBUE
0 Pemrenue 3apau no reme "3akoH coXpaHEHUS bubnnorexa [HOK
uMmmyibca" https://m.edsoo.ru/ff0b096¢c
1 Ypok-koHpepenius "PeakTuBHOE IBHKEHUE B
MpUPOJAE U TEXHUKE"
Bbu6nuoreka [JOK
34 Mexannueckasi paboTa U MOIIIHOCTb
p Hl https://m.edsoo.ru/ff0b0a84
15 PaGota cuinbl TsKECTH, CUITBI YIPYTOCTH U CUJIBI bubmmoreka [JOK
TpEeHUs https://m.edsoo.ru/ff0b0db8
36 Jlaboparopuas pabota «Onpenenenue padboThI

CHJIbI TPCHUSA IPHU PABHOMCPHOM JABHUIKCHUU



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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

TCJa 110 FOpI/ISOHTaJIBHOI\/'I TMMOBCPXHOCTU»

CBs13b 2HEpruu M padoThl. [loTeHManpHAS

37
SHEpPTrus
13 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPTUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlabopartopHnast pabora «/3yuenue 3akoHa bubanorexka [HOK
COXPaHEHUS YHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe ABMIKEHHE U €TO Bbu6nuoreka [JOK
XapaKTEPUCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue Konebanus. BeiHy X /IeHHbIE bubanorexa [HOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBIA MasITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD MTEPUOIA
44 KoJe0aHuil OT KECTKOCTH MPYKUHBI U MacChl bubmorexa HOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHEPTUN IPU MEXAHUUECKUX
KoJeOaHusIX
46 Jlaboparopnas pabota «OnpeneneHre 4acToThl bubmmoreka [JOK
Y TIepro/ia KoJieOaHUH TPYKUHHOTO MasTHUKAY https://m.edsoo.ru/ff0blaec
Jlaboparopnas pabota «I[IpoBepka
47 He3aBI:/1cm\I;ocmpne noaa Ifoneé)aHHﬁ rpysa buommorexa HOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a»
Mexanuyeckue BoaHbI. CBOMCTBa
48 MeXaHn4ecKux BOJH. IIpononabpHbIe U bubmmorexa LIOK
P https://m.edsoo.ru/ff0b2 1 fe
MOTICPEYHBIE BOJHBI
49 Ypok-koHpepeHius "MexaHn4ecKue BOJIHBI B

TBEPOM Tene. CelicMuueckue BOIHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenosanue "HabmroneHue

51
3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
5 I'pomMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTHYECKUH PE30HAHC
53 Ypok-koHpepeHus "YnpTpa3Byk u HHGPa3ByK bubmmoreka [JOK
B IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
" bubmuorexa [JOK
54 3aKOHBI COXpaHeHusl. MexaHn4ecKue
| https://m.edsoo.ru/ff0b25{0
KoJ1e0aHusl U BOJTHBI
KontponbHas padoTa mo Teme "3akoHbI
55 coxpaHeHUs. MexaHn4ecKue KojieOaHus u
BOJIHBI"
56 DNEeKTPOMarHuTHOE MoJje. DIEKTPOMATrHUTHbIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "[kama
bubmmoreka [JOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb30BaHue 1
. " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH AJII COTOBOM CBSI3U
VYpok-uccnenosanue "M3yueHne cBOICTB
59 TEKTPOMA oI ¢ TOMOLILIO bubmuorexa [JOK
JIEKTPOMArHUTHBIX BOJIH C TOMOIIb
P " https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeeneHue 4acTOTh U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DJIeKTpoMarHuTHas npupoja ceeta. CKopocTh bubanorexka [HOK
cBeTa. BonHOBBIE CBONCTBA CBETa https://m.edsoo.ru/ff0b31d0
6 Hcrounuku ceera. [IpsmonuneitHoe bubmmoreka [JOK

pacnpocTpaHenue cBera. 3armeHus ConHia u

https://m.edsoo.ru/ff0b3658



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

JIyHbI

63 3aKOH OTpaKeHHs cBeTa. 3epkana. Pemenue bubanorexka [HOK
3aJ1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHU CBETA https://m.edsoo.ru/ff0b38c4
bu6mmoreka [IOK
64 [Ipenominenue cBeTa. 3aKOH MPEIOMIICHHS CBETA
https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmorexa HOK
TP https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnast pabora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEIOMIIEHHUSI CBETOBOIO
Jiy4a OT yrIJia maJieHus Ha TpaHule "BO3MyX-
creksno""
Ypok-koHpepenmus "Vcnons30BaHre TOTHOTO
67 BHYTPEHHETO OTPAXKEHHUS: CBETOBOIbI,
ONTHUKOBOJIOKOHHAA CBS3b"
Bbu6nuoreka [JOK
68 JIunzel. OnTuyeckas cuiia JIUH3bI
https://m.edsoo.ru/ff0b3f2¢
Bbu6nuoreka [JOK
69 [TocTpoenue n3o0pakeHU B IMH3AX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 box EHofE aCS;OﬂHHﬂII;iTquCKOﬁCHHLI bubmorexa [TOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparoien TUH3bI
71 Ypok-koHpepenus "OnTudaeckue THH30BbIC bubmmoreka [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak onruueckas cucrema. 3peHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koupepenmus "JledexTst 3penus. Kak

COXPaHHUTH 3peHue"



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/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxenue 6enoro ceera B criekTp. ONBITHI

Bbu6nmuoreka [JOK

4 ;I;I:;:plitf;oeleme CHCKTPATILHLIX TIBETOB. https://m.edsoo.ru/ff0c0f4c
Jlaboparopnas padoTa "ONBITHI IO PA3IOKESHUIO
75 0enoro cBeTa B CIIEKTP M BOCIPHUATHIO IIBETA bubmmoreka [JOK
MPEIMETOB MPH UX HAOIIOJCHUN Yepe3 https://m.edsoo.ru/ff0cOe2a
1BETOBBIE (QUIBTPHI"
76 VYpok-nipakTukyM "BoaHOBBIE CBOMCTBA CBETA!
aucriepcust, uHTepdepennns u qudpakuus”
77 OmnsiTel Pesepdopaa u miianerapHas Mosiesb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
79 Hcnyckanue u norjiomeHne CBeTa aTOMOM. bubnnorexa HOK
KBanTsl. JInHelyaTbie crieKTpsl https://m.edsoo.ru/ff0c144c
20 VYpok-nipaktukym "Habiroenue ciekTpoB bubmmoreka [JOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. HykinonHas Mojenb bubmmorexa [TOK
https://m.edsoo.ru/ff0c18ac
bubnnorexa [HOK
83 PagnoaktuBHbIe TpeBpameHus. M3otomnsl hitps://m.c dsogru ff0clald
24 Pemenue 3agau no treme: "PagnoakTuBHbBIC bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnazna
26 Ypok-koupepenius "PagnoakTuBHbIC bubanorexka [HOK
W3JIy4eHUs B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHblie peakuyu. 3aKOHbI COXPaHEHUS bubmuorexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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3apsAA0BOTI0 U MaCCOBOI'0O YUCCII

https://m.edsoo.ru/ff0c1c58

DHeprus CBI3U aTOMHBIX s1iep. CBsA3b MACChI U

bu6mmoreka [IOK

88
JHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no reme "Snepueie peakiuun'

90 Peakuuu cunresa u nenenus saep. ctouHuku bubnnorexa HOK
sHeprun CoJiHILIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koudepenus " nepHast sHEpPreTUKA.

91 JlelicTBUS paiiOaKTUBHBIX U3JIYUYECHHUI Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
" bubmmoreka [IOK
92 DJIEKTPOMArHUTHOE MOJe. DIEKTPOMarHuTHbHIE
| https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHUS
KonrponsHast pabora o Teme

93 "DJIEKTPOMAarHUTHOE 10JIE. DJIEKTPOMArHUTHBIE
BOJIHBI. KBaHTOBBIE sIBJIEHUS"

94 [ToBTOpenue, 0606menue. Jlaboparopusie bubanorexka [HOK
paboTsl o Kypcy "B3anmopeiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600meHue. Permenne pacueTHBIX

" bubmuorexa [JOK
95 YU Ka4EeCTBEHHBIX 3a7a4 10 TeMe "TeIuioBrIe
. https://m.edsoo.ru/ff0c2572
MPOIIECCHI
[ToBTOpenue, o600meHue. Permenne pacueTHBIX
96 M KaueCTBEHHBIX 3a7a4 1mo Teme "KII/] buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2a22
TEIUJIOBBIX JBUTATENeH
IToBTOpenue, 00o0IeHNe. Penenne pacueTHBIX
97 Y Ka4eCTBEHHBIX 3a7a4 no Teme "KITJ] buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAaHOBOK
98 [ToBTOpenue, 0606menue. JJaboparopusie bubanorexa [HOK

paboTs o Kypcy "CBeToBbie siBIeHUS"

https://m.edsoo.ru/ff0c2¢52



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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99 [ToBTOpenue, o600menue. Pabora ¢ Tekcramu 1 bubmmoreka [IOK

1o TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o0mmenue. Pabora ¢ Tekcramu 1 bubnuoreka [IOK

o Teme "Konebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu | bubmmoreka [JOK

o teme "CBeToBbI€ sIBIEHUSA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabora ¢ Tekctamu 1

o Teme "KBanToBas u sinepHas ¢puzuka”

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHMUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TIOHATHUA

1.2

pas3iiniath ABJICHHUA II0 OHNHMCAHHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUINYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHWE H3YyUYEHHBIX (U3NYECKUX SBICHUI B OKPY)KaIOLIEM
MHUpE, B TOM uuclie (pU3MUecKue SBICHHUS B MPHUPOJE, MPH ITOM MEPEBOAUTH
MPAKTUYECKYI0 3aJady B Y4YeOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOICTBa

(mpu3HaKy) PpU3NYECKUX SBICHUN

1.4

ONKCHIBATh H3YYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, HCIOIb3Ys
¢u3nyeckue BENUYMHBI, TPU OINUCAHUU NPABWIBHO TPAKTOBATh (PU3MUECKHI
CMBIC HCHOJB3YEMBIX BEIUYHMH, MX OOO3HAYEHUS U EIUHUIBI (PUINUECKUX
BEJIMYMH, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C
JIPYTMMU BETUYMHAMU, CTPOUTH TpapuKU U3YUEHHBIX 3aBUCUMOCTEN HU3NYECKUX

BCINYNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tell, (PUINUYECKUE SIBJICHUS W TPOIECCHI, UCIIONIb3YS
M3Y4YEHHbIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA H

3aIMUCBIBAThL €0 MATCMATUYCCKOC BhIPAKCHUC

1.6

OGBHCH}ITB (1)H3H‘-I€CKI/IG SABJICHUS, NPOUCCCHI U CBOMCTBA TCJI, B TOM 4YHCIIC U B
KOHTEKCTE CHUTyallMil MpakTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MNPUYUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 06’b}ICHeHI/Ie n3 1 — 2 jporuyeckux
maroB ¢ omopoi Ha | — 2 W3yYEHHBIX CBOWCTBAa (DU3WYECKUX SIBIICHUH,

(bn:mqewnx 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemath pacu€THble 3a1a4d B 1 — 2 JEHCTBUS, UCIONb3Ysl 3aKOHBI U (HOPMYJIHI,
CBsI3bIBaOIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJa4M
3aIMUCBIBAaTh KPATKOE yCIOBUE, MOJICTABIATh (PU3UUECKUE BETUUYMHBI B (POPMYIIBI
U IpPOBOIUTH PACYEThl, HAXOAWUTh CIPABOYHBbIE JaHHbIC, HEOOXOOUMBIE IS
pemieHust 3a1a4, OLICHHWBAaTh PEAIUCTHYHOCTh TOJYYEHHOW  (usnueckon

BCJIIMYHUHBI




1.8

pacrio3HaBaTh NMpoOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOUIM (PU3HUECKUX
METOJO0B, B OIMCAaHUU MCCIEHOBAHUS BBIIEIATH IPOBEPAEMOE IIPEANOIOKEHHUE
(rumotesy), pa3nuuyaTh U MHTEPIPETUPOBATh MOIYUYEHHBINH PE3yJbTaT, HAXOAUTh

OIMOKHU B XOJE€ OIIbITa, A€JIaTh BBIBOALI I1IO €TI0 PE3yJIbTaTaM

1.9

MIPOBOAUTH OMBITHl 1O HAOMIOAEHUI0 (U3UYECKUX SBICHUM WIH (U3NYECKUX
CBOHCTB Tel: (OpPMYyIHPOBaTH TPOBEPSEMbIC MPENNONOKEHHUS, COOMpaTh
YCTaHOBKY M3 TPEUIOKEHHOTO O0O0pYyIOBaHUS, 3alHChIBaTh XOJ OIbITa U

(hopMyJIUPOBATH BHIBOJIBI

1.10

BBIIIOJHATL MPAMBIC U3MCPCHHA C HUCIOJB30BAHUCM aHAJIOTOBBIX H I_II/I(prBBIX
MpUOOPOB, 3aNMUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOW aOCOFOTHOM

IIOTPELIHOCTH U3MEPEHUN

1.11

IPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIUYMHBI OT
APYTOi C MCIIONIB30BAHUEM TPSIMBIX W3MEPEHHH, y4acTBOBATh B IJIAHUPOBAHUH
y4eOHOT0 MCCIIeI0BaHMs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEys
NPETIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YJIBTAThl IOIYYECHHOH 3aBUCHMOCTH
(GU3NYEeCKUX BETUYMH B BHUJAE NPEIUIOKEHHBIX TaOMUIl U TpaduKoOB, IeNaTh

BBIBOJIbI ITO pE3yJIbTaTaM HUCCICIOBAHUSA

1.12

MIPOBOANTH KOCBEHHBIE N3MEPEHUS (PHU3UIECKUX BEIMUMH, CICTYS MPEAT0KEHHOMI
MHCTPYKLHU: TIPU BBIOJHEHUH H3MEpPEHUN coOupaTrh HKCHEPUMEHTAIbHYIO

YCTaHOBKY U BBIYUCIIATH 3HAUCHUC WCKOMOM BEITUUYNHBI

1.13

coOmogaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH pabore ¢ JabopaTOpHBIM

o0opyI0BaHEM

1.14

yKa3blBaTh MPHUHLMIBI JEUCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3yUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB € TIOMOIIBIO HX OINHCAHMS, HWCIONb3Yys 3HAHUS O CBOWCTBAax

(bu3NYeCKUX SIBICHUHN U HEOOX0IUMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TNPUMEPHI (HAXOAUTH HMH(MOPMAIMIO O MPUMEPax) MPAKTUUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHHN B TIOBCEIHEBHOW XHM3HH JUIs 00CCICYCHHS
0€30MacHOCTH TpU OOpAIeHUU ¢ MpUOOpaMH M TEXHUYECKHMMH YCTPOICTBaMH,
COXpaHEHUs 3/I0POBbSI M COOJIIOJICHHS HOPM DKOJIOTHYECKOI'O TMOBEICHUS B

OKpY>Karollen cpene

1.16

OCYWIECTBISATH OTOOp MCTOYHMKOB HWHPopMauuu B cetu VHTEepHEeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HaHUN U MyTEM CpaBHEHMS Pa3IMYHBIX MCTOYHHUKOB BBIICNIATH MH(POPMAIIHIO,

KOTOpasi SIBJISETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM




1.17

UCMOJb30BaTh TPU BBIMOJHEHUM YYEOHBIX 3aJaHUN  HAYYHOIOIYJISPHYIO
JIUTEpaTypy (PU3HMUECKOro COJepKaHMs, CIPAaBOUYHbIE MaTepHalIbl, PECYpChl CETU
WutepHer, Bnazerb npuéMaMu KOHCIIEKTHPOBAHHMS TEKCTa, HpeoOpa3oBaHUs

nH(pOpMaIUK U3 OJTHON 3HAKOBOU CUCTEMBI B JAPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KpAaTKUE MUChbMEHHBIE M YCTHBIE COOOLICHHUSI HA OCHOBE
2 — 3 HUCTOYHUKOB HH(POpPMAIUMU (U3NUYECKOTO COACpKAHUSA, B TOM 4YHCIE
MyOJIMYHO JIe7IaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB MM y4eOHBIX
UCCIIEAOBAHUM, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh W3YYEHHBIH IOHATUHHBIA

anmapart Kypca (U3HKH, CONPOBOXK/IaTh BRICTYIUIEHHE IIPEe3eHTaluen

1.19

MPU  BBITIOJIHEHUHM YYEOHBIX TMPOCKTOB U  HCCICIOBAHUW  pacrpeneisiTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C NTOCTABIICHHBIMHU 337a4aMU, CICIUTh 3a
BBLIIOJIHEHUEM IUIaHA JEWCTBHI, aJeKBAaTHO OICHMBAThL COOCTBCHHBIM BKJIaj B
NEeSTEIbHOCTh TPYMIMbl, BHICTPAaMBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,

YUUTBHIBAs MHEHHE OKPY>KAIOLINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HUCIIOJB30BAaTh IIOHATUA

1.2

pas3iiniath ABJICHHUSA II0 OHNHMCAHHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpY’KarolleM
MHUpE, B TOM uuciie (U3MYECKue SBJICHHs B NPHUPOJE, NPU ITOM IEPEBOAUTH
NPAaKTUYECKYl0 337ady B Yy4eOHYIO, BBIIEIATh CYIIECTBCHHBIE CBOWMCTBA

(mpu3Haku) pU3NUECKUX SIBICHUM

1.4

OINUCBHIBaTh H3yYEHHBIC CBOWCTBA Te€l U (U3NYECKUE SBICHMS, HCIOIb3Ys
¢u3nveckue BENWYMHBI, TPU OINUCAHUU NPABMIBHO TPAKTOBATh (PU3MUYECKHI
CMBICJI UCTIOJIb3yEMBIX BEJIMYHMH, 0003HAYEHUS U €IUHULIBI (PU3NYECKUX BEJTUYHUH,
HaXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PM3UUECKYIO BEJITUUUHY C IPYTUMHU

BEJIMYMHAMU, CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUYNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS U TPOLECCHI, UCIIONIb3YS
M3yYEHHBIC 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U

3aIMUCBIBATh €0 MaTEMATHUYCCKOC BhIPAXKCHUEC




1.6

OOBSICHATH (PU3NYECKHUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-
CJICACTBCHHLIC CBA3U, CTPOHUTH OG’bHCHeHI/Ie n3 1 — 2 JOrMYecKuX IIaroB C
MOMOIIBIO | — 2 U3y4YeHHBIX CBOMCTBA (DU3UUYCCKUX SBJICHUHN, (DU3UIECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

pemath pacuy€THbIe 3a1a4d B 2 — 3 JEUCTBUS, UCIONb3Ysl 3aKOHBI U (HOPMYJIH,
CBsI3pIBAafOIINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJa4d
3alMUCBbIBATh KPATKOC YCJIOBUC, BLIABIIATL HCAOCTATOK JAaHHBIX [JIA PCHICHUS
3a/1aud, BBIOMpaATh 3aKOHBI W (OPMyJBI, HEOOXOAWMBIE Il €€ peIIeHuUs,
NPOBOJIUTH pacyéTbl M CpPaBHUBATh IIOJNyYCHHOE 3HaueHHE (U3NYECKOM

BCJIIMYHHBI C U3BECTHBIMH JaHHBIMH

1.8

pacrno3HaBaTh MpPOOJIEeMbl, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIU (HU3HUECKUX
METOJOB, HCIOJIb3ysl OMNHCAaHUE HCCIEAOBaHUS, BBIJICIATh MPOBEPSIEMOE
MIPEIOJIOKEHNE, OLICHUBATh NMPABUILHOCTh MOPSIKA TPOBEICHUS UCCIIEJOBAHMS,

JACJIaTh BBIBO/bI

1.9

MPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUH HIN (U3NIECKUX
CBOMCTB Tel: (HOpMynHMpoBaTh NPOBEPSIEMBIC IPEINOJIOKEHNS, COOMpaTh
YCTaHOBKY W3 TMpPEJIOKEHHOro 00Opy/lOBaHMSA, OIHUCHIBATH XOJ OMNbITa U

(bopMyIIHpOBaTh BHIBOJIBI

1.10

BBHITIONHSATH TIPSMBIE M3MEPEHHUs C HUCIOJIh30BAHUEM AaHAJIOTOBBIX MPUOOPOB H
JAaTYNKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3yJIbTAaThl U3MEPEHUI C yuéToM

3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH

1.11

MPOBOANTHh WCCIICJOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKON BETUYHHBI OT
JIpyrof C UCHOJB30BaHUMEM MPSMBIX H3MEPEHMI: IJIaHMPOBATh HCCIEIOBaHUE,
coOMpaTh YCTAHOBKY U BBHITIONHSATH U3MEPEHHUS, CICAYs MPEIIOKECHHOMY TUIaHy,
(buKCcUpOBaTh pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJIE TaOIHI] U rpauKoB,

ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh KOCBEHHBIE HW3MepeHUs (U3NYECKUX BEIUYHMH: I[UIAHHPOBATH
U3MepeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs MPEaI0KEeHHOM

HHCTPYKIHMU, U BBIYHUCIATH 3HAYCHUC BCIIMYNHLBL

1.13

coOmogaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH pabore ¢ JabopaTOpHBIM

o0opyI0BaHEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JACHCTBUS HM3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIIOPOM HA HMX ONHCAHUsA, HCHOJb3ysS 3HAHUA O CBOKCTBAxX

(hU3UYECKUX SBICHUN U HEOOX0IUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH




1.15

pacro3HaBaTh NPOCThIE TEXHUUECKUE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI TIO
CXEMaM M CXEMaTHUYHBIM PHUCYHKaM, COCTABJIATH CXEMbI DJIEKTPUUYECKHUX LETIEH C
[IOCJIEIOBATEIbHBIM U IApPAJUICIbHBIM COCAVMHEHUEM DJIEMEHTOB, pas3jinyas

YCJIIOBHBIC 0003HaYEHMS JIEMEHTOB OJICKTPUICCKUX ueneﬁ

1.16

MPUBOJAUTH TPUMEPHI (HAXOAWTh HH(POPMAIHMIO O MPUMEpax) MPaKTUYECKOTO
HUCITOJIB30BaHUA (bI/IBI/I‘-IeCKI/IX 3HAaHUU B HOBCGI[HGBHOﬁ KU3HU OJIA O6GCHG‘IGHI/I}I
0€30IacHOCTH MpU OOpaleHUH ¢ MPUOOpPaMU M TEXHUYECKHUMHU YCTPONCTBAMHU,
COXpaHCHUSA 3O0POBbS U CO6JIIOI[€HI/I$I HOPM JBKOJIOTHUYCCKOI'0 ITIOBCACHUA B

OKpY>Kalollen cpene

1.17

OCYIIECTBIATH MOUCK UH(OpMALIUU PU3NIECKOTO COJepKaHus B ceTu MHTEepHeT,
Ha OCHOBE WMEIOUIUXCS 3HAaHUM W MYTEM CpPAaBHEHUS JOMOJHUTEIbHBIX
HMCTOYHUKOB BBIIEIATH MHPOPMAIMIO, KOTOPasl ABJSETCS MPOTUBOPEUUBON WIIH

MOJKET OBITh HEIOCTOBEPHOM

1.18

UCIOJb30BAaTh MpPH BBIIOJHEHUM YUYEOHBIX 3aJaHMil HayYHO-TOMYJISPHYIO
JIUTEpaTypy (PU3HMUECKOro COJepKaHMsl, CIPABOUYHbIE MaTepHalIbl, PECYpChl CETU
WutepHer; BiageTb npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs

nH(pOpMaIUK U3 OJTHOM 3HAKOBOU CUCTEMBI B JAPYTYIO

1.19

co3/laBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHHs, 0000mast
MHGOpPMALIMIO U3 HECKOJbKHUX HMCTOYHHMKOB (DPU3MUYECKOIO COJECpPXKAHUSA, B TOM
qucie MyOJMYHO MPECTABIATh Pe3yIbTaThl MPOSKTHON MM MCCIIEI0BATEIbCKON
NESATEIBHOCTH, NP 3TOM TPAaMOTHO HCIIOJIb30BaTh W3YYECHHBIN IOHATHNHBIN

ammapar Kypca (GU3uKHU, COIPOBOXKIAThH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

P BBIMOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICOBAHUA (DU3MUYECKUX TPOIECCOB
pacmpenenaTb OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C TIOCTABICHHBIMH
3a/layaMu, CJEAUTH 3a BBIMOJHEHUEM IIJIaHA JEHCTBUM U KOPPEKTHPOBATH €rO,
aZICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJL B  JEATEIBHOCTh TPYIIIBI,
BBICTpaBaTh KOMMYHHKAaTHBHOE B3aWMOJECHCTBUE, TMPOSBISAA TOTOBHOCTD

paspemiaTh KOH()IUKTHI




9 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iiniath ABJICHHUSA II0 OHNHMCAHHUIO HUX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PUINYECKOE SBJICHUE

1.3

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpY’KarolleM
MHUpE, B TOM uuciie (pU3MYECKue SBJICHHS B MPHUPOJE, NPU ITOM IEPEBOAUTH
NPAaKTUYECKYI0 33Jady B Yy4eOHYIO, BBIIEIATh CYIIECTBCHHBIE CBOWCTBA

(mpu3Haku) pU3NUECKUX SIBICHUM

1.4

OINUCHIBaTh H3yYEHHBIC CBOWCTBA Te€l U (U3NYECKUE SBICHMS, HCIOIb3Ys
¢u3nveckue BENUYMHBI, TPU OINUCAHUM NPABWIBHO TPAKTOBATh (PU3MUYECKUIA
CMBICJI UCTIOJIb3yEMBIX BEJIMYHMH, 0003HAYEHUS U €IUHULIBI (PU3NYECKUX BEITUYHUH,
HaXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PM3UYECKYIO BEJTHUUHY C IPYTUMHU

BEJIMYMHAMU, CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKkTepu30BaTh CBOWMCTBA Tell, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCIIONIb3YS
W3yYEHHBIC 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M

3aIMUCBIBATh €0 MaTEMATUYCCKOC BhIPAXKCHUEC

1.6

OOBSICHATh (U3NYECKHE IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallUll IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH IPUYMHHO-
CIICZICTBEHHBIE CBA3HM, CTPOUTh OOBACHEHHE M3 2 — 3 JIOTMYECKHX LIArOB C
MOMOIIBIO 2 — 3 U3yUYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

pemarhs pacuéTHble 3a/auu (OMHUpAOIIMECs Ha CUCTEMY M3 2 — 3 ypaBHEHUN),
UCIIONIb3Ysl 3aKOHBI W (OpMyJbl, CBsA3BIBAIOIIME (PU3MUYECKHE BEIUYUHBL: Ha
OCHOBC aHaJIM3a YCJIOBHA 3ada4du 3allMCbIBATb KPATKOC YCJIOBHUC, BLIABIIATDH
HEJIOCTAIONINE WM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI W (OPMYJIBI,
HGOGXOI[I/IMBIG AJid pClICHUA, IPOBOJUTH pvaéTbI " OLICHUBATb PCAIMCTUYIHOCTDH

MOJIyY€HHOTO 3HAYeHUS (PU3NUECKON BETMUNHBI

1.8

pacro3HaBarh MpPOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMPHU TMOMOIIM (PU3MYECKHX
METOJIOB, HCIOJIb3YySl ~ ONWCAaHUE HCCIEIOBaHMsS, BBUICTSATH  IMPOBEPSEMOE
MIPEION0KEHHE, OLIEHNBATh MPAaBUIBHOCTh MOPSIKA MPOBEICHUS HCCIIEIOBAHUS,

JIeTIaTh BBIBO/BI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOMIOACHHIA 1 OITBITOB




1.9

MPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUH HIN (U3NIECKUX
CBOMCTB TE€J: CaMOCTOSITEIBHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00OpyIOBaHUs, OIMUCHIBATh XOJ ONBITA M €ro pe3yiabTaTbl, (OpPMYyIHUPOBATH

BbIBOAbI

1.10

MPOBOANTH NPH HEOOXOJMMOCTH CEPUIO MPSAMBIX U3MEPEHHH, OIPENIEIIsis CpeiHee
3HAa4YeHHE M3MepseMOl BeTUYMHBI (POKYCHOE pacCcTOsIHHE COOMpArOIIe JINH3bI),

000CHOBBIBAThH BEIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa)

1.11

MPOBOAWTH  HUCCIIEIOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCIONB30BAHUEM  NPSIMBIX ~ W3MEPEHHWIl:  IUJIaHUPOBAaTh  UCCJEIOBAHMUE,
CaMOCTOSITENIbHO cOOMpaTh yCTaHOBKY, (DUKCHpPOBATh Pe3yJbTaThl MOTYyYCHHOU
3aBUCHUMOCTH (PU3NYECKUX BEITUYHMH B BUJE TaONHIM IpadUKOB, NENaTh BHIBOJBI

I10 pE3yJibTaTaM UCCIICAOBAHUA

1.12

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs (PU3MUYECKUX BEJIUYMH: IIJIJAHUPOBATh
M3MEpEeHus1, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHUS,
cleys TPEIOKCHHOM WHCTPYKLUHU, BBIUUCIATh 3HAYCHHE BCIWYMHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIC PE3YJbTAThl C Y4ETOM 3aJaHHOM IOTPEIIHOCTH

U3MEpPEHUI

1.13

coOmogaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH pabore ¢ JabopaTOpHBIM

o0opyI0BaHuEM

1.14

pa3nuyaTh  OCHOBHBIE  MPU3HAKM  M3YYEHHBIX  (QU3MYECKUX  MOJENeil:
MaTepuagbHas TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYSUHBII HCTOYHHK CBETA, JIyY,

TOHKas JIMH3a, INIaHETapHasd MOJCJIb aTOMa, HYKJIOHHasd MOACJIb aTOMHOTO d1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JACHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIIOPOM HA HMX ONHCAHUsA, HCHOJb3ysS 3HAHUA O CBOWCTBAxX

(hU3UYECKUX SBICHUN U HEOOX0IUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH

1.16

UCIIOB30BAaTh CXEMbl U CXEMaTU4YHbIE PHUCYHKU HW3YYEHHBIX TEXHUYECKHUX
YCTPOWCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTWYECKHX MPOIECCOB MpHU
peleHn y4eOHO-IPaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl Ul MOCTPOCHHUS

n300pakeHMi B TUIOCKOM 3€pKaJie ¥ cOOMparowiel JrH3e

1.17

NPUBOAUTH TNPHUMEPHI (HAXOAUTH HMH(MOPMAIMIO O MPUMEPax) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHHN B TIOBCEIHEBHOW XHM3HH JUIs 00CCICYCHHS
0€30MacHOCTH TpU OOpAIEHUU C MpUOOpaMH M TEXHUYECKHMMH YCTPOICTBaMH,
COXpaHEHUs 3/I0POBbSI M COOJIIOJICHHS HOPM DKOJIOTHYECKOI'O TMOBEICHUS B

OKpY>Karollen cpene

1.18

OCYIIECTBIATH MOUCK UH(OpMALIUU PU3NIECKOTO CoJepKaHus B ceTu MHTEepHeT,




CaMOCTOSITENTLHO (hOPMYJIHPYsI TOMCKOBBIN 3apOC, HAXOAUTH IYTH OMPECIICHUS
JIOCTOBEPHOCTH TMOJIYYEeHHOH HHGOpMAlMid Ha OCHOBE HMEIOIIUXCS 3HAHUN U

JOIIOJIHUTCIBbHBIX UICTOYHHUKOB

1.19

UCIOJb30BAaTh MpPH BBIIOJHEHWM YUYEOHBIX 3aJaHMil HAayYHO-TOIMYJISPHYIO
JIUTEpaTypy (PU3HMUECKOro COJepKaHMsl, CIPAaBOUYHbIE MaTepHalIbl, PECYpChl CETU
WutepHer; BiageTb npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs

nH(pOpMaIUK U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO

1.20

co3/laBaTb COOCTBEHHBbIE IHCBMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
uH(pOpMALIUU U3 HECKOJIBKUX MCTOYHUKOB (DU3MUYECKOTO COAEpIKaHUs, yOINIHO
IIPEICTABIIATh PE3YJIbTAaThl MPOCKTHOW WIIM HCCIIEN0BATEIbCKON NEATEIBHOCTH,
IIpU OTOM TPaMOTHO MCIOJb30BaTh W3YYEHHBIM IOHATUIHBIM  ammapar
U3y4aeMoro paszaena (U3MKH U CONPOBOXKAATh BBICTYIUICHHE NpE3eHTaLued ¢

y4€TOM 0COOEHHOCTEH ayTMTOPHU CBEPCTHUKOB

1.21

P BBIMOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICOBAHHUMA (DU3MUYECKUX TPOIECCOB
pacmpenenaTb OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C TIOCTABICHHBIMH
3a/layaMu, CJIEAUTH 32 BBINOJHEHUEM ILJIaHA JEHCTBUM U KOPPEKTHPOBATH €TO,
aZICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJL B JEATEIBHOCTh TPYIIIBI,
BBICTpanBaTh KOMMYHHKAaTHBHOE B3aUMOJEHCTBUE, TMPOSBISAsA TOTOBHOCTD

paspemiaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kox Kon
pasaena JjIeme IIpoBepsiemble 3JIeMEHTbI COIePKAHUSA
HTa

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®usuka — Hayka o nmpupoje. SABneHus npupoabl. OU3NYECKUE SBICHUS:
MCXAaHUYCCKHEC, TCIIJIOBBIC, JJICKTPUYCCKUC, MArHuTHBIC, CBCTOBBLIC,

3BYKOBBIE

1.2

dusnueckue BenuuuHbL. M3Mepenue pusndeckux BennyuH. Ouzndeckue

npubopsl. [TorpemHocts n3MepeHuii. MexayHapogHasi CuCTeMa eIUHUI]

1.3

EcTecTBeHHOHAYUYHBId METOJ TIO3HAHUS: HAONIOACHHE, TOCTaHOBKA
HAy4YyHOTO BOMPOCA, BBIABUKEHHE TUIIOTE3, IKCIEPUMEHT MO MPOBEPKE

THUIIOTE3, OOBICHEHNE HAOIIOIAEMOTO SIBIIEHUS

1.4

Onucanne pU3NUECKHUX SBJICHUN C TIOMOIIBIO MOJIETIEH

L.5

[TpakTrueckue pabOTHI:
N3mepenue paccTosHUMN.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Ornpezenenue pa3MepoB MajbIX TEN.
N3Mepenne TteMmeparypbl MpU MOMOIINM >KUAKOCTHOIO TEPMOMETpa U

JaTYMKaA TEMIIEPATypBI

ITEPBOHAYAJIBHBLIE CBEJJEHMA O CTPOEHUU BEIIIECTBA

2.1

CrpoeHne BemiecTBa: aToMbl M MOJEKYJbl, HX pa3mepbl. OIBITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIICCTBA

2.2

JIBwkenue dactuil BemiecTBa. CBS3b CKOPOCTH JBHKCHHUS YaCTHIl C

temneparypoil. BpoyHoBckoe nBuxenue, tupQysus

23

BSaHMOHeﬁCTBHe YacCTull BEIICCTBA: IIPUTAKCHHUE U OTTAJIKUBAHNEC

24

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJKOCTEH U TBEPIBIX
(kpuctayinueckux) Teia. B3auMocBA3b MEXIy CBOMCTBAMHM BEIIECTB B

Pa3HBIX arp€raTHbIX COCTOSHHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[TpakTrueckue pabOTHI:

OreHka [ruaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHHEM (oTorpadmii).




OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHIUS Ta30B.

OnsIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS

JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1  Mexanuueckoe aBUkeHHE. PABHOMEpHOE 1 HEPABHOMEPHOE JIBUKEHUE
312 Cxopoctb. CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTu
' Y BPEMEHU JIBUKEHUS
13 SIBnenne uHepuuM. 3aKOH HMHEpUMH. B3aumoneicTBue Tes Kak NpUYMHA
' M3MEHEHHUS CKOPOCTH JIBHKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tella
14 IInotHocts BemecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B
’ enuHUIE 00BEMA BEIECTBA
3.5  Cuia Kak XapakTepUCTHUKa B3aUMOJICUCTBHUS Tell
3.6  Cuua ynpyroctd v 3akoH ['yka. i3mepenue cuiibl ¢ TOMONIBI0 TMHAMOMETPA
37 SIBnenue TAroteHus M cuiia TsokecTH. Cuia TSHDKECTH Ha JIPYTUX IUIaHeTax.
' Bec tena. HeBecoMocTh
38 Cuna tpenus. TpeHHe CKOJIbKEHUS U TPEHHE MOKOsA. TpeHue B IMPUPOAE U
' TEXHHUKE
3.9 | CnoxeHue cui, HallpaBJIEHHBIX 110 OAHOM NpsAMoil. PaBHOAeiCTBYOIIAs CHIT
[IpakTuyeckue paboOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (LIapuKa B KHUIKOCTH,
MOJIETH JIEKTPUYECKOr0 aBTOMOOWIISI U Tak nanee). Onpenenenue cpenHei
310 CKOPOCTH CKOJIBXKEHHsSI OpyCcKa WM IIapuka MO0 HaKJIOHHOHM IJIOCKOCTH.
' Omnpenenenne I1UIOTHOCTH TBEpAOro Tena. OMBITH, IEMOHCTPUPYIOLIUE
3aBUCUMOCTH pacTsDKeHUs (Iedopmaiiun) Npy>KUHBI OT MPUIOKEHHON CHJIBI.
OnepITHI, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CUJIBI TPEHMSI CKOJIBKEHUS OT
Beca TeJla M XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH
Ousnueckre SBICHUS B MPUPOAE: TMPUMEPbl IBIKEHHS C pazIMuHbIMU
3.11 | cxopocTsMH B )KMBOM M HEXXHMBOH NPUPOJIE, NIEHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE
3.12 TexHuyeckue yCTpOMCTBA: TUHAMOMETP, MOAMIUITHUKHI

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTE 1 TA30B

4.1 | Hasnenue TBEPAOrO Tena. CriocoObl YMEHBIICHUS U YBETUUEHUS J1aBICHUS
4.2 | JlaBneHwue rasza. 3aBUCUMOCTbH JIaBJICHHUA Ta3a 0T 00bEMa, TEMITEpaTyphl
43 Ilepenaua naBneHUs TBEPABIMM TEJIaMM, XUAKOCTAMH M Tra3aMu. 3aKOH

ITackang. ITHeBMaTHYEeCKHE MAIIITHBI




44

3aBUCUMOCTh JIaBJICHUS JKMAKOCTH OT TIiyOMHBL. [ 'mapocraTuueckuit

napaaokc. CooOmraronyecs: cocyibl. [ mapaBinrdeckue MeXaHu3Mbl

4.5

Atmocdepa 3emin u atmocdepHoe AaBieHUE. [IpUUUHBI CyIIECTBOBAHUS
BO3AyIIHON  obosoukn 3emun. Omnbit  Toppuyermnu.  3aBUCHMOCTD

aTMoc(epHOro JaBJI€HUS OT BHICOTHI HaJl yPOBHEM MOPS

4.6

N3mepenne armochepHoro  naBimeHus. [lpubopel mmsa  u3MepeHuUs

aTMOC(EepHOTO JABJICHUS

4.7

JlercTBrE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITalIKuBaromas

(apxumenoBa) cuiia. 3aKkoH Apxumena

4.8

[InaBanue ten. Bo3ayxornaBanue

4.9

[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00BhEMa MOTpy)EHHOHN B
XKUJKOCTh YacTu Tena. OnpeeneHne BhITAIKMBAIONICH CUIbl, 1eUCTBYIONIEH
Ha Telo, MNOrpyXEéHHOE B KUIAKOCTh. [IpoBepka HE3aBHCUMOCTHU
BBITAJIKUBAIOLLEH CUJIBL, IEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MacChl TEJIA.
OnbIThl, JIEMOHCTPUPYIONIME 3aBUCUMOCTh  BBITAIKHMBAIOIIEH  CHIIBI,
JEeWCTBYIOIIEH Ha TEJNO B )KUIKOCTH, OT 00BbEMA MOTPYKEHHOW B KHUIKOCTb
YacTU Te€jJa M OT IUIOTHOCTH XUIAKOCTH. KOHCTpyHpoBaHuEe apeoMmeTpa WUiu

KOHCTPYUPOBAHUE JIOJKHU U ONpPEeIeHUE €€ rpy30M0IbEMHOCTH

4.10

duznyeckue SBICHUS B npupoac: BJIIMSIHHC aTMOC(bepHOI‘O JaBJICHHA Ha

KUBOM OpraHu3M, IIaBaHUE PbIO

4.11

TexHu4yeckne  yCTpOMCTBA:  COOOMIAIONIMECS  COCYHBI,  YCTPOMCTBO
BOJIONIPOBO/IA, TUIPABINYECKUI TMpecc, MAaHOMETpP, OapoMeTp, BHICOTOMED,

MOPIITHEBOW HACOC, apEOMETP

PABOTA, MOIIHOCTD, OHEPT U

5.1  Mexanudeckas pabora

5.2 MexaHuveckas MOIIHOCTb

53 [IpocTeie MexXaHWU3MBI: pbluar, OJIOK, HAaKJIOHHas IJIOCKOCTh. [IpaBumiio
' paBHOBECHSI phluara

5.4 | IlpumeHeHue mpaBujia paBHOBECHS pblyara K OJIOKy

5 «3omoroe mpaBwiIo» MexaHUKH. KoddduIHMeHT Mojae3Horo JaeicTBUA
' MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE

5.6 | IloTeHuuanbHas YHEPrUM Te€ja, IOAHATOrO Hajl 3eMIIEN

5.7  Kuneruyeckasi 3HEpPTUs




sg IlonHass MexaHuueckass DJHEpPrus. 3aKOH HW3MEHEHHUS M COXpaHEHUs
' MEXaHUYECKOW SHEPTUU
[TpakTrueckue pabOTHI:
Onpenenenne pabOThI CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHHUHU Tela IO
5.9 ropusoHTaNIBHON MOBEpPXHOCTH. MccienoBaHue yCIOBUM  pPaBHOBECHUSA
peiuara. W3mepenue KIIJ[ HaknoHHOW 1uiockocTH. M3yueHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTUU
5.10 = ®usznueckue SBICHUS B IPUPOJIE: pblYark B TEJIE YEIOBEKA
- TexHUYeCKHe YCTpOMCTBA: phIYar, MOABWKHBIA W HEMOJBHKHBIA OJIOKH,
' HAKJIOHHAs IIOCKOCTh, MMPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Ko Kon
Jjieme IIpoBepsiemble 371€eMEHTHI COAEP/KAHUS
pasaeJa
HTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOH TEOpUU CTPOEHUs
6.1  BemectBa. Macca u pa3mepbl MosieKyd. ONbITEL, OATBEPKIAIOLINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6.2 Mogenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
' Kpucrannuueckue u amopgHble Tena
63 OObsicHEeHHE CBOMCTB Tra3oB, JKUIKOCTEH U TBEPABIX T HA OCHOBE
' ITOJIOKEHUN MOJIEKYJIIPHOKMHETUYECKOU TEOPUH
6 6.4  CmauuBaHME U KallWJUIAPHBIC SIBJICHUS
6.5  TemnoBoe paclIMpEeHUE U CKATUE
66 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHUS
. YaCTHIL
6.7 Buytpennsis sHeprus. CnocoObl U3MEHEHHST BHYTPEHHEH SHEpruu:
' Terionepeiaya U CoBepIIeHUE paboThI
6.8 | Buasl Temionepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3JIyUEHHE
6.9 KomnuecTBO TEILUIOTHL. Y IeiabHas TEINIOEMKOCTE BEIIECTBA
6.10 TemiooOMeH 1 TEIIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OanaHca




IInaBnenue u OTBCPACBAHUC KPUCTAINIMYCCKUX BCIICCTB. VI[GJIBHEUI TCIIJIOTa

6.11
IIJIaBJICHUS
[TapoobpazoBanne u koHaeHcanus. Mcnapenue. Kunenue. VYiaenbHas
6.12 Teruora mapooOpazoBaHHS. 3aBUCHUMOCTb TEMIEpaTypbl KHUIEHUS OT
aTMOC(EpHOTO TaBJICHUS
6.13 | BinaxsocTb BO3ayxa
6.14 | DHeprus ToruMBa. Y AenpHas TEIIOTa CrOPaHUs
615 [Tpunnuner padoter TemmoBbix asuratenei KIIJ temoBoro asuraresns.
. TeruioBble ABUTATENN U 3AILATA OKPYKAOLIEH CPeIbl
6.16 | 3akoH COXpaHEHUS U NMPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECcCcax
[IpakTuyeckue pabOTHI:
OnbIThI 10 OOHAPYKEHUIO NEHCTBUS CHUII MOJIEKYJISIPHOTO TPUTSKEHUS.
OMnBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOTIOJCHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIA.
OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00BEMa 1 HAarpeBaHUS WM OXJIAXKICHUS.
[TpoBepka runoTe3sl JMHEWHON 3aBUCIMOCTH JITMHBI CTOJIONKA KUIKOCTH B
617 TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.
. HabGnionenne wu3MeHeHUs BHYTpPEHHEW OSHepruum Tela B pe3yibTare
Teruionepenayr U paboThl BHEITHUX CHIL.
HccnenoBanue sBIEHUS TEIUIOOOMEHA TMPH CMEIIMBAHUM XOJIOAHOW U
ropsiueit BOJBI.
Omnpenenenre KOJIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOH MpHU TEMI000MEHe
C HarpeThIM METAIUNINYECKUM LIWIIMHIPOM.
Onpenenenne yneiabHON TEIVIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCHapeHusl.
Onpenenenre OTHOCUTENbHON BIAXXHOCTH BO3yXa.
Onpenenenne yAeIbHON TEMIOTHI IUIABICHUS JIb/IA.
@usznueckue SBIEHUS B IPUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
6.18 | KanmwuIApHBIE SIBICHUS B TPUPOJAE, KPUCTALIBI B MNPUPOAE, H3ITYyUCHHE

ConHma, 3aMep3aHHe BOIOEMOB, MOpPCKHE OpH3bI; 00pa3oOBaHHE pPOCHI,




TyMaHa, UHCA, CHCra.

6.19

TexHuyeckue  yCTpOMCTBA:  KalNWUIAPBI, IPUMEPBI  HUCIIOJIb30BAHMS
KPUCTAIUIOB, MXUIKOCTHBIM TEPMOMETp, MAATUYUK TEMIIEpaTypbl, TEPMOC,
CUCTeMa OTOIUICHHS JIOMOB, TUTPOMETPBI, IICUXPOMETpP, MapoBasi TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 | Dnextpusauus ten. [IBa posa aIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten. 3akoH KyioHa (3aBUCHMOCTH  CHITBI
7.2 | B3aMMOAEWUCTBUS 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsIOB U PACCTOSHHS
MEX1y TeJlaMu)
73 OnekTpuyeckoe mone. Hampspk€éHHocTh anektpuueckoro mnosist. [Ipunimn
' CYTIEPIIO3UIINH SICKTPUUYECKUX MMOJICH (Ha KaYeCTBEHHOM YPOBHE)
- Hocurenu snexTpuyueckux 3apsiaoB. DJIEMEHTAPHBINA SJIEKTPUYECKUIN 3apsi.
. Crpoenue atoma. [IpoBOAHUKY U AUAIIEKTPUKU
7.5  3aKoH COXpaHEHUS IECKTPUUYECKOIO 3apsiaa
6 DNEeKTpUYECKUl TOK. YCJIOBHUSL CYIIECTBOBAaHUS AJIEKTPUYECKOTO TOKa.
' M cToYHMKH TOCTOSTHHOTO TOKA
77 JIeWicTBHSI DIEKTPUYECKOTO TOKa (TETUIOBOE, XUMHUYECKOE, MAarHHTHOE).
' DNEeKTPUYECKHUM TOK B JKUJKOCTAX U ra3ax
7.8 | Dnextpuyeckas 1nenb. Cuiia Toka. DIEKTPUUIECKOE HAPSKEHUE
7.9  ComnpoTuBiieHHE TPOBOJAHUKA. Y ICIBHOE COMPOTHUBIICHUE BEIIECTBA
7.10 | 3akon OMa nij1s1 yyacTka Ienu
7.11  IlocnenoBarenbHOE U NapauIEIbHOE COEINHEHUE IPOBOIHUKOB
7.12  PaboTa ¥ MOITHOCTb JEKTPUUECKOTO ToKa. 3akoH J[oyis — Jlenma
13 DneKTpUYecKue Menu U MOTPEeOUTENH SJIEKTPUYECKOW HHEpruu B OBITY.
. KopoTtkoe 3ambikanmne
7.14 | IloctostHHBIE MarHUTEL. B3anMoelicTBUE ITOCTOSIHHBIX MArHUTOB
MarnuTtHoe nosie. MarHutHoe nosie 3emMiId U €ro 3Ha4eHue JUisl )KU3HHU Ha
7.15
3emiie
716 OnbiT Opcrena. MarHuTHoe ToJie 3JIEKTpUYECKOro Toka. [IpuMenenue

SJICKTPOMArHuTOB B TCXHHUKE




JlelicTBE MarHUTHOTO IOJIA Ha MPOBOJAHHMK C TOKOM. OJIEKTPOJBHUIraTellb

7.17 | MOCTOSHHOTO TOKa. MCHonab30BaHUE SJIEKTPOABUTATENIEH B TEXHUYECKUX
YCTpPOMCTBAaxX U Ha TPAHCIIOPTE
7.18 | Onwitel @apanes. SBieHue anekTpoMaraiuTHON HHAYKUMHK. [IpaBuio Jlenna
719 Onekrporenepatop. CmocoObl MONYYECHUS OAICKTPUUECKON  DHEPTHUU.
' DIEKTPOCTAHIINH Ha BO3OOHOBISEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
OneiTel MO HAOMIOASHWIO DJIIEKTPU3AlMU TN HWHAYKIUEH U TpH
CONPUKOCHOBEHHUH.
UccnenoBanue [€UCTBUS AIEKTPUYECKOTO TMOJSA HA TMPOBOJHUKU U
JUAJICKTPUKHU.
COopka u mpoBepKa padOTHI IEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.
N3MepeHne u peryampoBaHie CUIIbI TOKA.
N3Mepenune u peryampoBaHue HAPSKEHHUS.
UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4YEpe3 PE3UCTOp, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTHUBIICHUS
MPOBOJHUKA OT €T0 JIMHBI, TUIOIIAIA MOMEPEYHOr0 CEYCHUS U MaTepuana.
[IpoBepka mpaBWiia CIOXKEHUS HANPSOKEHUW TMPU  IOCIENOBATEIBHOM
7.20 | coenuHeHWM ABYX pe3ucTopoB. IIpoBepka mpaBuia uisi CHJIBI TOKAa MpPU

HapajyieIbHOM ~ COeIMHEHMH  pe3ucTtopoB.  OmpeneneHue  paboTh
NEKTPUYECKOT0 TOKA, HAYILIEro 4yepe3 pe3ucrop. OnpeneneHue MOIHOCTH
NEKTPUYECKOTO TOKa, BblAEIsieMOd Ha pesucrtope. MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, MIYILErO 4Yepe3 JIAaMIOUKy, OT HAIpsDKEHUs Ha
Hel. Ompenenenne KIIJ[ HarpeBarens. McciaenoBaHue MarHUTHOTO
B3aMMOJCHCTBUS IOCTOSHHBIX MAarHuTOB. [3ydeHHWe MarHMTHOTO IOJIA
MOCTOSIHHBIX MarHuTOB NP X 00BbEIMHEHUN U pa3zeneHuu. McecnenoBanue
NEUCTBUSL DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTpenky. OmnbIThl,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOACHCTBHSI KaTyIIKU C TOKOM
M MarHuTa OT CWJIBI TOKa M HamlpaBlIeHUs TOKa B Karymke. M3ydeHwne
JEHCTBUSI MarHUTHOTO TOJSI HA NMPOBOJHUK ¢ TOKOM. KoHCTpyupoBanue n
U3y4eHUE paboThI DIEKTPOABUIATENS. N3mepenue KITJ

BHGKTpOHBHFaTGHBHOﬁ YCTaHOBKH. OnBITEL  TI0 HUCCIICAOBAHUIO ABJICHUA




AJEKTPOMArHUTHOW WHAYKIUU: MCCIECIOBAHUE HW3MEHEHUN 3HA4YeHUs U
HaIpaBJIeHUs HHAYKIIMOHHOTO TOKa
dusndeckue SBICHUS B MPUPOJE: AICKTPUUECKUE SBICHHUS B arMocdepe,
7.21  2JIEKTPUYECTBO KUBBIX OPTaHWU3MOB, MarHUTHOE Tojie 3eMiH, Jperd
MOJIFOCOB, POJIb MArHUTHOT'O TIOJIS AJIs1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
TexHuuecknue ycTpoNCTBa: 3JIEKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUUYECKON HHEPruM, DSJIEKTPOOCBETUTENbHbIE MPUOOPHI,
7.22  HarpeBaTeIbHbBIE AJIEKTPOTIPUOOPHI (pumepsr), AJICKTPUUYECKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENIb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszena | JIEeMEHTa
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexannueckoe aBrxkeHue. MarepuanbHas Touka. Cuctema oTcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHXKECHHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
2.4 HepaBnomepHoe mnpsmosnHeiiHoe aBWkeHue. CpenHsis U MIrHOBEHHas
' CKOPOCTb T€Jla TPU HEPABHOMEPHOM JIBUKECHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIIMHENHOE ABUKEHUE
8.6 CBobOonnoe magenue. OnbiTel [ anues
8 87 PaBHOMepHOE nBMXKEHUE 1O OKpY>XKHOCTHU. [leproa u yacrtora obparieHus.
' JIuneitnas u yrioBas CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOpEeHUE
8.8 [TepssIii 3ak0oH HproTOHA
8.9 | Bropoii 3akon HetoToHa
8.10 | Tperwuii 3akon HptoToHa
8.11 | IlpuHumn cyneprno3uuuu cui
8.12 | Cwuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: CWiIa TPEHHUSI CKOJBXEHHS, CUjla TPEHHS MOKOs, JIPYyrue
' BU/JIbI TPEHUS




Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHA. Y CKOpEHHE CBOOOTHOTO

8.14
MaJICHUs
215 JIBmxenne miaHer BOkpyr Connua. IlepBas kocmuyeckas CKOpPOCTb.
' HesecomocTs u nieperpysku
8.16  PaBHOBecue MaTepHalIbHONM TOYKU. AGCOIIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEPHOro Tena € 3aKpeIUIEHHOM OCBIO BpallleHHs. MOMEHT
' cuibl. L{eHTp TsKECTH
8.18  Nmmnynbc tena. U3Menenue nmnyibca. IMIyabc cuiib
8.19 | 3akoH coxpaHeHUs UMITYJIbCa
8.20 | PeakTuBHOE OBUXKEHUE
8.21 | Mexanunueckas paboTa 1 MOIIIHOCTh
8.22  Pabota cuJI TSDKECTH, yIPYTOCTH, TpeHus. CBsI3b SJHEPTUU U PabOTHI
8.23  TloreHuuanbHas SHEPrUs Teja, MOAHIATOrO HaJ IOBEPXHOCTHIO 3eMIIH
8.24  TloTeHuuaibHas YHEPTUS CKATOU MPYKUHBI
8.25 | Kuneruueckas sHeprus. TeopeMa 0 KHHETUYECKON YHEPTUH
8.26 | 3aKOH COXpaHEHUs MEXaHWYECKON IHEPrun
[TpakTrueckue pabOTHI:
Omnpenenenue cpenHell CKOPOCTH CKOJBXKEHUS Opycka W JIBUKCHHS
IapvKa MO HAKJIOHHOM IIockocTu. OmpeneneHue YCKOpEHHs Tena IMpU
PaBHOYCKOPEHHOM JIBM)KEHUHU 110 HAaKJIOHHOM IJIOCKOCTH.
HccnepoBanue 3aBUCMMOCTH IyTH OT BPEMEHHM NPHU PABHOYCKOPEHHOM
IBUKCHUH 0€3 HA4aTbHOW CKOPOCTH.
[IpoBepka ruMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBHKEHUH 0e3
8.27 | HavaJbHOM CKOPOCTM IIyTH OTHOCSATCS KakK psAJd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHS CKOJIBKEHHUS OT  CHJIBI
HOpMajibHOro  pgasieHus.  OmpexneneHue  koddduUMEHTAa  TPEHHS
cKoNbkeHus. OnpeneneHue XECTKOCTU NMpYyKUHbI. OnpeznencHue padoThl
CWJIBl TPEHMS NPU PABHOMEPHOM JIBH)KEHUHM Tela MO TOPU30HTAJIBHOU
noBepxHoctu. OnpeaeneHre padboThl CHIIBI YIPYTOCTH NPH NOIbEME Tpy3a
C MCTIOJIb30BaHUEM HETIOBIKHOTO U IMOABHKHOTO OJIOKOB
228 ®uznyueckue SBIEHUS B MPUPOJE: NPUIUBBI U OTJIVBBI, JBUKEHUE IIJIAHET
. ConHeuHOM CUCTEMBI, PEaKTUBHOE JABM)KEHUE )KMBBIX OPraHU3MOB
8.29  TexHuyeckue yCcTpOHCTBa: CIUAOMETP, JATUYUKH TMOJOKEHUS, PACCTOSIHUSA




U YCKOPEHMS, pAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe paBuwxkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHWil:

> MepHOJ], YaCTOTa, aMIITUTY1a
97 MaremaTuueckuii U TpYyKUHHBIA MasTHUKH. [IpeBpaiieHue >Hepruu npu
. KoJe0aTeIbHOM JBMKCHUU
9.3  3aryxaromme kosnebanus. BeinyxaeHnble konebanus. Pezonanc
Mexanndeckre BoiHbL. CBOMCTBAa MeXaHMYECKUX BOJH. lIpomosbHble M
9.4  nomnepeuHble BONHBL. JlIMHA BOJHBI U CKOPOCTh €€ pacCHpOCTPaHEHUS.
MexaHuuyeckue BOJIHbI B TBEPAOM Telle, CEICMUUECKHUE BOIHbI
9.5 3ByK. ['poMKOCTB U BbICOTA 3BYyKa. OTpakeHUE 3BYyKa
9.6  Hudpa3Byk u yIbTpa3ByK
9 [TpakTrueckue pabOTHI:
OmnpeneneHne 4YacTOTHI M TEpUOAAa KONEOAHWA MaTeMaTUYECKOTO
MasiTHUKA.
Omnpenenenre 4acTOThl U MIepro/ia KoneOaHui MPyKUHHOTO MasTHAKA
9.7 HccnenoBanue 3aBUCMMOCTH Teproja KojaeOaHWi MOABEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTHU. VcclienoBaHue 3aBUCUMOCTH TIepHoAa KoJeOaHUit
MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a. [IpoBepka He3aBHUCHUMOCTH
neproga KojebaHui Tpysa, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U
KECTKOCTHU MPYXKUHBL. M3MepeHne yckopeHusi cCBOOOIHOrO NaeHUs
93 Ousnyeckue SBIECHUS B MPHUPOJAE: BOCIPUATHE 3BYKOB IKUBOTHBIMU,
' 3eMJIETPSICEHUE, CEHCMUUECKHUE BOJIHBI, IlyHAMH, 3XO
99 TexHuuyeckue ycTpoicTBa: 3X0JI0T, UCIIOIb30BAHUE YIBTPa3BYKa B OBITY U
' TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 ONEeKTpOMarHuTHOE Moje. OJIEeKTpOMarHuTHbIe BoOJIHBL.  CBoiicTBa
' ANEKTPOMArHUTHBIX BOJIH
10.2 | [lIxana 31eKTpOMarHUTHBIX BOJIH
10 103 DJieKTpoMarHuTHas npupopa csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
' CBETa
[TpakTrueckue pabOTHI:
10.4 | 3yueHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C THOMOIIBI0 MOOWIJIBHOTO

TenedoHa




10.5 @dusnueckue SABICHUS B NMPHUPOJE: OMOJOTHYECKOe JACHCTBHE BUAMMOTO,
' yIbTpaduoIETOBOTO U PEHTTEHOBCKOTO U3ITy4YeHU I
10.6 TexHu4eckne ycTpoMCTBa: UCIOJIB30BAHNE HIEKTPOMAarHUTHBIX BOJH IS
' COTOBOM CBS3U
CBETOBBIE SBJIEHUA
11.1  JlyueBas Monens cBeTa. MicTouHuKH cBeTa
11.2  IlpsMosiMHENHHOE pacpOCTpaHEHUE CBETA
11.3 | Orpaxenue cBera. [mockoe 3epkano. 3aKOH OTPaKEHHS CBETA
114 [Ipenomnenue cBeta. 3akoH mpenomiieHUs cBeta. [lomHoe BHyTpeHHee
' OTpa)kKEHHE CBETA
11.5 | Jlunza. Xox jiydeil B IMH3E
11.6 | Ontuueckas cuctema ¢oTroarnmapara, MUKPOCKOIA U TeJIECKOIa
11.7  I'nma3 xak onTuueckas cuctema. bin3opykocTs U 1a1bHO30PKOCTb
118 Paznoxenune Oemoro cBera B cmekTp. Ombitel HbroTona. Croxxenue
' CIIEKTPAJIbHBIX 1[BETOB. Jlucrepcus cBeTa
[IpakTuyeckue pabOTHI:
HccnepoBanue 3aBUCUMOCTH yIVIa OTpPaXEHHsSI CBETOBOrO Jiyda OT yrja
11 MaJICHUSL.
N3ydenne xapakTepuCTHK N300pakeHUs MIpeIMETa B TUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCHMOCTH YIUIa NPEIOMIIEHHSI CBETOBOTO JIyda OT yria
119 MaJICHUS Ha TPAHUILIE «BO3/IYX — CTEKIIO».
' [Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI COOMPAOIICH
JIUH3BL.
OnbITHI 11O Pa3JIKEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITHl MO BOCHPUATHIO LIBETA MPEIMETOB NPH WX HAOIIOACHUHU uepe3
[IBETOBBIC (DUITBTPHI
®dusnyeckue spieHusd B npupoje: 3armeHus Connua u JIyHsl, 11Beta Ten,
11.10  onTuveckue sBieHUss B arMmocdepe (uBeT Heba, pedpakmus, paayra,
MHUPaX)
™t TexHuyeckue ycTpoOMCTBa: OYKH, MEPHUCKOI, (poToammapar, ONTHYECKHE
' CBETOBO/IbI
. KBAHTOBBGIE ABJIEHUA
12.1 | OmsiTel Pe3epdopna u manerapuas monens atoma. Mozens aroma bopa




Ucnyckanne wu mnorionieHue cBeta aroMoM. KsauTtel. JluHeiuarbie

12.2
CHEKTPBI
12.3 | PapmoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs
12.4 | Crpoenue atomHoro sapa. HykinoHHass Moaens aTOMHOTO siapa. M30Tomnbl
12.5 | PapmnoakTtuBHBIE mpeBpanieHus. [lepuoa nosypacnaaa aTOMHBIX siAEp
12.6 | SnepHble peakiuu. 3aKOHBI COXPaHEHHUS 3aPSAI0BOIO U MACCOBOT'O YHCE
12.7  DOneprus cBsizu aTOMHBIX s7ep. CBsI3b MacChl U SJHEPTUU
12.8  Peaxuuu cunresa u aenenus saep. Mcrounuku sneprun ComnHua u 3BE€37
129 Snepnas sHepreruka. JlelcTBHE paJMOAKTUBHBIX H3JIyUYCHHU Ha >KUBBIE
' OpraHu3MBbl
[TpakTrueckue pabOTHI:
HaGnroneHnue CrijionHbIX M TMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
12.10 = HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 1O TOPMO3HOMY
nyTu (1o gotorpadpusim).
W3mepenue paanoakTuBHOro hoHa
dusnyueckue SBICHUS B MPUPOJEC: €CTECTBEHHBIM PaIMOAKTHUBHBIN (HOH,
12.11  kocMmuueckue J1y4H, paAMOAaKTUBHOE HM3IyYEHHE NMPUPOJHBIX MHHEPAJIOB,
NEUCTBHE PAJMOAKTUBHBIX U3IyYEHUN HA OPraHU3M YE€JI0BEKa
1212 TexHudeckue yCTpOMCTBA: CIIEKTPOCKOI, HMHIWBUAYAJIbHBIM ITO3UMETP,

kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIET'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
O0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponau (Gu3MKM B HAyyHOW KapTWHE MHpa; cPOPMHUPOBAHHOCTH 0a30BBIX
MPEJICTABICHUN O 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O POIU
SKCIepUMEHTa B (U3MKE, O CHUCTEeMOOOpasyiomed poiau (QU3NKK B Pa3BUTUH
€CTECTBEHHbIX HAayK, TEXHUKU U TE€XHOJIOTUH, 00 3BONIONMU (PU3MUECKUX 3HAHUN U UX
pOJIM B ILIEJIOCTHOM E€CTECTBEHHOHAy4YHOW KapTHUHE MHUpPA, O BKJIAJE€ POCCUHUCKUX H
3apyOC)KHBIX YYEHBIX-(U3UKOB B Pa3BUTHE HAyKH, OOBJCHEHHE TIPOIIECCOB

OKpYZKaromero M1upa, pa3BUTHC TCXHUKU U TEXHOJIOTUH

3HaHus O BUAAX MaTepu (BELIECTBO U TI0JIe), O JBM)KEHHUU KakK croco0e
CYLIECTBOBAHUS MaTe€pHUU, 00 aTOMHO-MOJIEKYJIIPHOM TE€OPHM CTPOEHUS BEIIECTBa, O
¢u3nyeckoil  CymHOCTM  SIBIGHHH  NpHponasl  (MEXaHWYECKHX,  TEIUIOBBIX,
JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHME DPA3JIM4aTh SBJICHUS IO ONUCAHUIO HX
XapaKTepHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (hHU3UYECcKOe
SBJICHHE; YMEHHE pAacIO3HaBaTh IPOSABICHUE M3YYEHHBIX (DU3MUYECKUX SBICHUH B

OKPYKaroIIeM MUPE, BBIICIISAS UX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKH )

Brnanenne ocHOBaMM MOHATHMMHOTO ammapara ¥ CHUMBOJIMYECKOrO si3blKa (DPU3MKH U
MCTOJIb30BAHUE UX JUJIS PEUICHUs YUeOHBIX 33/1a4; YMEHUE XapaKTepu30BaTh CBONCTBA
TeNn, (U3NYECKUE SBIEHUS M IPOLECChl, HUCHONb3yd (yHIaMEHTalbHblE U

OMIIMPUYCCKUC 3aKOHBI

YMeHHne OIMChIBaTh HU3YYCHHBIC CBOMCTBA TE€lI U (I)I/I3I/I‘IGCKI/IG SABJICHUA, HCIIOJIb3YyA

(bmnqecm/le BCJIIMYHUHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOTO TO3HAHUS C YYETOM COOJIIOZCHUS MPaBHII
0e30macHOro Tpyaa: HabmoeHne GPU3NIECKUX SBICHHINA:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCHEPHUMEHTAIBHYIO YCTaHOBKY H3 JIAHHOTO
Ha60pa OGOPYI[OBaHI/I}I M0 HMHCTPYKIHUH, OMUCBIBATHL XOJ OIbITa W 3allMCBIBATH €TI0
pe3ynbTaThl, (POPMYJINPOBATH BHIBOIHI;

MNPpOBCACHUC TIIPAMBIX U KOCBCHHBIX I/IBMQPGHHﬁ (bI/IBI/I‘IeCKI/IX BCJIIMYMH: YMCHHC
IUTAHUPOBATh U3MEPEHUSI, CAMOCTOSITEIBHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
MO0 HUHCTPYKIWH, BBIYUCIATH 3HAUCHUC BCIWYHUHBI W AHAJTIU3UPOBATH IMOJIYUCHHBIC

PE3yNbTaThl ¢ YUETOM 3a/IaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;




MPOBEACHUE HECIOXKHBIX HKCIICPUMEHTANIbHBIX HCCIEAOBaHUM; CaMOCTOSITEILHO
co0upaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M TPOBOJAUTH HCCIEAOBAHHUE IIO
WHCTPYKIIUU, TIPEIICTABIISTH MOTYyYeHHBIC 3aBUCUMOCTH (DM3MUYECKUX BEIMYWH B BHJIC
Tabnui ¥ rpadUKoOB, YUYUTHIBATh MOTPEUIHOCTH, JENIaTh BBIBOABI MO pe3ysibTaTaM

HUCCICIOBaHUA

[TonnMmaHmre XapakTEpHBIX CBOWCTB (U3MUECKUX MoOJeel (MarepualibHas TOYKa,
abCoMIOTHO TBEPAOE TENO, MOJEIH CTPOSHUS Ta3oB, XKUAKOCTEH M TBEPIBIX TeT,
IJaHeTapHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO sipa) W YMEHHE

MPUMEHSTh UX 7151 OObSICHEHUS (PU3NUECKHUX MPOIIECCOB

YMmeHue oOBACHATH (PU3MYECKHE MpPOLEcChl M CBOWMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii IpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, B YacTHOCTH,
BBISIBJIATh IIPUYMHHO-CJIEJCTBEHHBIE CBA3M U CTPOMTH OOBSCHEHHWE C ONOpOH Ha
M3yYEHHBIC CBOICTBAa (PM3NYECKUX SBJICHUH, (pU3nUecKre 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEINA

YMeHue pemath pacuéTHbIC 3a1a4uu (Ha 0a3ze 2 — 3 ypaBHEHHMIN), UCTIOJIB3Ysl 3aKOHBI U
(bOpMyJ'H:I, CBS3BIBAIOIIINC (1)I/I3I/I‘IGCKI/IG BCJIMYMHBI, B 4aCTHOCTHU, 3alIUCBIBATH KPATKOC
YCIIOBHE 3314y, BBISABISATH HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HGOGXOI[I/IMBIG JJIA eé peIICHMA, HCIOJb30BaTh CIIPABOYHLIC JaHHBIC, IMMPOBOAUTH
pacu€Tbl W OIICHWBATh PEATUCTUYHOCTH IONyYEHHOTO 3Ha4YeHUs (pu3mueckon
BEJIMYMHBI; YMEHHUE OIpPEIeNATh Pa3MEPHOCTh (PU3NUECKO BENUYMHBI, MOTyYECHHOH

MIPH pEICHUH 3a]1a4u

YMeHHe XapakTepu30BaTh IPUHLMIIBI JEHCTBUS TEXHUUECKUX YCTPOUCTB, B TOM YMCIIE
OBITOBBIX HPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKUX MPOLECCOB IO HX
OIMCAHMIO, UCIOJB3YysI 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUN M HEOOXOIMMBbIE

(bu3MIecKre 3aKOHOMEPHOCTH

10

VMeHHe HCIONIb30BaTh 3HAHUS O (DM3HYECKUX SIBJICHUSX B MOBCCAHEBHOM KU3HH IS
obecrieyeHrss O€30MAaCHOCTH TMpU OOpalIeHWH C OBITOBBIMH IpuOOpamMu U
TEXHHYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 3I0POBbS M COOJNIIOJCHHS HOPM
IKOJIOTMYECKOr0 IOBEJCHUSI B OKpYXalollel cpeae; MOHMMaHUE HEO0OXOIUMOCTH
NPUMEHCHUST  JIOCTIDKCHUH  (QU3MKM W TEXHOJNOTWH sl PalMOHAIBHOTO

IIPUPOIOIOIB30BAHUS

11

OnbIT moucka, npeoOpa3oBaHUS W MPEACTaBICHUS HH(POpPMAIUK (PU3UIECKOTO
COZIepKaHMs C MCHOJb30BaHHEM HH()OPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH;
YMEHHE OLIEHUBATh JIOCTOBEPHOCThH MOTYYEHHOM MH(OpMAIIMK Ha OCHOBE MMEIOLITHXCS

3HAaHUN U AOIOJIHHUTCIBHBIX MCTOYHHUKOB, YMCHHUEC HCIIOJIB30BATH IIPU BBIIIOJIHCHHUHN




y4eOHBIX 3a/laHUil Hay4HO-TIOMYJIIPHYIO JUTEeparypy (U3NYECKOrO COJCpKaHMA,
CIPaBOYHBIC MaTepHaNbl, pecypchl ceTH VIHTepHeT; BiiajcHHe 0a30BBIMH HaBBIKAMH
npeoOpa3oBaHusi MHPOPMAIIMU M3 OIHON 3HAKOBOM CHCTEMBI B JAPYIYIO; yMEHHUE
co371aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M YCTHBIE COOOIIECHHsI HA OCHOBE MH(MOpMAIUU

U3 HCCKOJIBKUX MCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
1 MEXAHUYECKUE SABJIEHUA
{1 Mexanuveckoe aBuwkeHue. MarepuanbHas Touka. Cucrema orcuyéra. OTHOCUTEIBHOCTD
' JBAKEHUS
1o PaBHOMepHOE u HepaBHOMEpPHOE ABMXKeHnEe. CpenHsas cKkopocTb. @opMyiia 7151 BBIYUCIECHUS
' cpenHei ckopoctu: v = S/t
PaBHOMEpHOE NpSIMOIMHENWHOE NBM)XEHHE. 3aBUCHMOCTh KOOpPJIMHATHI T€la OT BPEMEHU B
5 x(f)=x,+vt
1.3  ciny4ae paBHOMEPHOI'O MPSIMOJIMHEUHOTO JABUKECHHUS: -
I'paduku 3aBUCUMOCTH OT BPEMEHHU IS TPOSKIIMH CKOPOCTH, MPOCKINH MEePEeMEIIeHus, MyTH,
KOOPJAMHATBI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH
3aBUCHMOCTh KOOPAMHATHI T€Ja OT BPEMEHHM B CIIy4ae PABHOYCKOPEHHOI'O IMPSIMOJIUHEHHOTO
JBUKEHUS:
.
Sl =vy #f+ay= %
@opMynbl I TPOCKIUU MEPEMEIIECHUS], TPOCKIUU CKOPOCTH U MPOEKIHH YCKOPEHUS MpU
PaBHOYCKOPEHHOM INPSAMOJIUHEHHOM JIBUKECHUU:
1.4 $2
s.(D=vy,t+a, R
U_\'(f) =Up, +a, -1,
a,(r) =canst,
Ul.‘cz - Ul:r: =2a.s,
I'paduiku 3aBUCUMOCTH OT BPEMEHHU JIJISl TPOEKIIMU YCKOPEHHUS, MPOCKIIMH CKOPOCTH, MTPOEKIIUH
nepeMenieHus, KOOPAMHATHI IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBHKCHUU
CBoOognoe maaenue. Dopmynbl, OMUCHIBAIOIINE CBOOOJHOE MAaJeHUE Tela MO BEePTHKAIH
Ls (IBUKeHUE Tesa BHU3 WJIM BBEPX OTHOCUTENILHO MOBEpXHOCTH 3emin). I'paduku 3aBUCHUMOCTH
"~ or BPEMEHH IS IPOSKIIMH yYCKOPEHUSI, MPOCKIINH CKOPOCTH M KOOPIUHATHI MPU CBOOOTHOM
MaJICHNH Teja MO BEPTUKAIIN
CxopocTh paBHOMEPHOTO IBUKEHUSI TeJla 10 OKpyxkHOCcTH. Hanpapienue ckopocTH.
16 ®opmyna 1715 BBIYUCIEHUS CKOPOCTH Yepe3 Paguyc OKPY>KHOCTH U TIepruo1 0OpallleHus:

2MR
L=
T




LentpoctpemurenbHoe yckopenue. HampaBieHue UEHTPOCTPEMUTENBHOIO — YCKOPEHHUS.

®opmyna 1715 BBIYUCICHUS YCKOPEHUS:

Macca. IInotHocts BemecTBa. @opmyJia Jj1sl BBIYUCICHUS TIIIOTHOCTH:

1.7 _m
V
1.8 | Cuna — BekTopHas gusndeckas BenuunHa. CII0)KEHHUE CUIT
1.9  sBnenue mnepuuu. Ilepssiit 3akoH HeroTona
. F=m-a

1.10 Bropoi 3akon HeroTona:

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS Tela U BEKTOpa CHIIbL, ICUCTBYIOIIEH Ha TEJI0

Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:
1.11 _ _

Fy yw=-F,

TpeHue MOKOsS W TpeHUE CKOIbXeHus. Dopmyna nns BBYUCICHUS MOMYJSI CHIJIBI TPCHHS

1.12
FTP =u-N

CKOJIb)KEHUSI:

Hedopmarus tena. Yrupyrue u Heynpyrue aedopManuu. 3aKoH YIpyroi aedopmaiuu (3aKoH
1.13

F=k-Al
I'yka):
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
my -,
F=G.—-L1 2
R

1.14  Cuna tspkecTu. Y CKOpeHHE CBOOOIHOTO MACHHSI.

dopMyna 17151 BBIYUCICHUSI CHITBI TSHKECTH BOJIM3HM TOBepXHOCTH 3emun: F = mg.

JBrmxenue maneT Bokpyr Connua. [lepsas kocMuueckast ckopocts. HeBecoMocTs u

neperpy3Ku

p=mo

1.15 Wmmynbe Tena — BEKTOpHAs (pusMvecKas BEIUYHHA.

Nmnynbe cucremsl Ten. M3Menenune ummyibca. IMyinbe cuiibl




D=nyUy +my U, =const

1.16 3aKOH COXpaHEHMs HMIIyJbca i1 3aMKHYTOH CHCTEMBI TEN:
PeakTuBHOE IBUXKECHUE
A=Fsoosa
Mexannueckast pabora. @opmyiia sl BBIYUCIEHUS paObOThI CUITBI:
1.17
A
‘.'I|'i"= T
Mexanuueckass MOIIHOCTE:
Kunernueckas u noreHuanbHas sHeprus. @opmyiia 11 BBIYUCICHUS KHHETUYECKON SJHEPTUU:
HIUE
E, =——
2
1.18
Teopema o kuHeTHUYECKOM 3HEpTrHM. DopMyria Jyisl BBIYUCIEHUS MOTEHIMATBHOW SHEPTUH TEla,
N EP =mgh
HOIHITOrO HaJl 3eMJIEN:
E=E;+E 2
Mexanudeckas SHEpIUsL:
1.19 ' 3akon coxpanenns mexanmueckoii sueprun. GopMyIa I 3aKOHA COXPAHEHHS MEXaHUUECKO#
SHEPrUM B OTCYTCTBHE CUJI TpEHU: £ = const.
[IpeBpamieHne MEXaHMYECKOM SHEPTUU IPU HATUYUU CUJIBI TPEHUS.
[TpocTbie MeXaHU3MBI. «30JI0TO€ MIPABUIIO» MEeXaHUKU. Pbruar. MomeHT cuitbl: M - Fl.
M +M, +..=0
120 VYcnoBue paBHOBECHS pblyara:
n= Aﬂmmnaﬂ
o o Aﬂ HEHHA A
[ToasmxHBIN 1 HeMOABIWKHBIN O0510kH. KITJI mpocThIx MeXaHNU3MOB Ea
_F
) ) P=—-
JaBnenue TBEpaoro tena. @opmyiia Juisl BBIUACICHUS JAaBIECHUS TBEPAOTO Tela:
1.21 ' JTaBnenwue rasa. ATmochepHoe naBneHne. I MapOCTaTHIECKOE TABIEHHUE BHYTPH KUIKOCTH.
P=pgh+ Doy
@opMyna 115l BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. @opMmyiia Uisl ONPEAETICHHS BbITAIKUBAIOIIEH CUJIBI, NEMCTBYIOLIEH HA TEIO,
1.23 F_jtm_ =pgV
MOTPYKEHHOE B KUAKOCTb WM ra3:
VYcnosue nuiaBanus tena. [lnaBanue cynoB U BO3AyXoIjIaBaHUE
14 Mexanudeckue KoneOaHus. AMIUIMTYAa, TEpUOJ W YacToTa Kojebanui. Dopmyra,

CBSI3BIBAIOIAS YACTOTY U MEPHOJ KOJIeOaHMIA:




1.25

MareMaTuueckuii M TPYXUHHBIM MasTHUKH. [IpeBpaiieHue SHEPrHuM TpH KoJieOATEITHHOM

IBUKCHUU

1.26

3aryxatomue Konebanus. Beinyxkaennsie konebanus. Pesonanc

1.27

MexaHudecKHe BOJIHEI. HpOI[OJ'H:HBIG U TMOICPCUHBIC BOJIHBI. ILJII/IHa BOJIHBI W CKOPOCTbH

pacrpocTpaHenus Bous: ¢~ Y T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHME 3BYKOBOW BOJIHBI Ha TPAaHMUIE JIBYX CpEIl.

WHubpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomul

N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOWM CHJIbI; KECTKOCTH MPYKHUHBIL;
Kod(QpUIMEeHTa TPEHUS CKOJbKEHHUsS; paOOThl CHIIBI TPEHHUS, CUJIBl YHOPYTrOCTH; CpeaHei
CKOpPOCTH JBM)KEHUS OpyCKa 110 HAKJIOHHOW IUIOCKOCTH; YCKOPEHHUs OpycKa MpHU JBUXKEHUU I10
HAKJIOHHOM IMJIOCKOCTH; YacTOTHI U MEpHoia KojaeOaHN MaTeMaTHUECKOro MasTHUKA; YaCTOTHI
U NepuoAa KoJIeOAaHUH MPYKUHHOTO MasTHUKA, MOMEHTa CHWJIbI, AEHCTBYIOLIEr0 Ha pblyar;
paloThI CUJIBI YIIPYTOCTH MPH MOABEME Ipy3a C IOMOIIBIO HEMTOABUKHOTO 0JI0Ka; pabOThI CHIIBI
YIPYTroCTH MpH MOABEME Ipy3a ¢ MOMOILBIO MOIBHKHOTO OJI0KA.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHUJIBI OT 00bEMa MOrpyXEHHOW YacTH Tela U OT
IUIOTHOCTH JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKHUBAIOIIECH CHJIBI OT MACCHI TE€Na; CHJIBI TPCHHUS
CKOJIbKEHUSI OT CHJIBI HOPMAJIBHOI'O JABJIEHUS M OT pOJia MOBEPXHOCTH; CHJIbI YIPYIOCTH,
BO3HUKAIOIIEH B MpY’KUHE, OT CTENEHH JIedopMalluy IPYKUHBI; YCKOpPEeHUs Opycka OT yria
HaKJIOHA HaNpaBJISAIOLICH; meproaa (4acToThl) KoieOaHUH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH;
nepuosia KojieObaHuil NPYXKUHHOTO MasTHHUKAa OT MacChl Ipy3a U JKECTKOCTU IPYKUHBI;
MCCIIEIOBAaHNE HE3aBHCUMOCTH NepuoJia KOJIeOAaHWH HUTSHOTO MasTHHKAa OT MacChl TIpysa.

IIpoBepka ycnoBusl paBHOBECHUS pblyara

1.30

Du3zuyeckue A61eHUs 8 npupooe: TPUMEPHI ABIKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B JKUBOW U
HEXHUBOW NIpPUpOJE, NCHCTBUE CWIIBI TPEHUS B IPUPOAE M TEXHUKE, NPUIUBBI U OTJIMBBI,
nBrKeHne rmuaHeT COJTHEYHOW CHUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHW3MOB, PbIYaru B
TeJNe 4eJOBEKa, BIMSHUE aTMOC(HEpPHOTO [aBJICHUS Ha JXUBOW OpraHu3M, IIaBaHuE pPbIO,

BOCIIpHUATUC 3BYKOB )KUBOTHBIMH, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, HYHaMH, 5X0

1.31

Texnuueckue ycmpoiicmea: CIHIOMETP, NATUUKW IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUS,
JTUHAMOMETp, TTOAIIUITHUKY, PAKEThI, phlyar, MOJBHUKHBIA 1 HETOABIKHBIN OJOKH, HaKIIOHHAS
IJIOCKOCTh, MIPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/Ibl, YCTPOMCTBO BOJOMPOBO/IA,
THIPaBIMYECKUNA TIPecC, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC, apeoMeTp,

9XO0JIOT, UCTIOIb30BaHHE YIIbTPA3ByKa B OBITY U TEXHUKE




TEIIVIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOpUM CTpoeHus BeliecTBa. Mojenu

2.1 | TBEpmOrO, XKUIKOTO M ra3000pa3HOro COCTOSHUN BemecTBa. Kpucrammmieckue u amopdHbIe
Tena
57 JIBrxenue yactuil BemiecTBa. CBs3b CKOPOCTHM JIBJKEHHSI 4YacTHIl C TeMIEpaTypoil.
" BpoyHOBCKoe ABrKeHHe, uddy3us
2.3 | CMauMBaHUE U KaMWJUIAPHBIC SABJICHUS
2.4 | TemyioBoe paclIUPEHHE U CHKATUE
2.5 TenynoBoe paBHOBECHE
2.6  Buyrtpensnsis sHeprus. Pabora u Teronepenaya Kak cnocoObl N3MEHEHUsI BHYTPEHHEH dHepruu
2.7 | Bupnsl Teruionepeaayun: TemI0NpOBOJHOCTb, KOHBEKIIMS, U3TyUYEHUE
HarpeBanue wu oxnaxzaenue Tten. KoinuuecTBO TEmiaoThl. YAelbHas TEIUIOEMKOCTD:
o O=cm(t,—1,)
3aKOH COXpaHEHMsI HHEPruM B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIUIOBOro OarnaHca:
2.9 Ql +Q2 + =0
510 Hcnapenne m koHueHcauus. VI3MeHeHHMe BHYTPEHHEH HHEPrUHM B IPOLECCE HMCHAPEHUS U
' KoHneHcanuu. Kunenue sxuakocTu. Y ieiapHas TerioTa nmapooopasosanus: L = Q/m
2.11 BnaxnocTe BO3ayXa
[InaBnenue u kpucraumsanus. I3MeHeHHE BHYTpEHHEHW OJHEPruM IPU IUIABICHUU U
2.12 =9
KpUCTAJUTM3aLUU. Y eIbHAs TEIUI0Ta MIaBICHUS: m
2.13  BuHyTpeHHSS 3HEPrus CrOpaHUs TOIUIMBA. Y IENIbHAs TEIJIOTa CrOPaHus TOIUIMBA: ¢ = Q/m
2.14  TIpunnunel padoTsl TeroBbix aeurareneii. KI1J[ TerioBoro apurartens
IIpakmuyeckue pabomul
N3mepenne yaenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO LIWJIMHAPA; KOJHWYECTBA TEIUIOTHI,
MOJIyY€HHOTO BOJIOM KOMHATHOM TeMIieparypbl (PMKCHUPOBAHHON Macchl, B KOTOPYIO OMYLICH
515 HarpeTbli LWJIMHJIpP; KOJIMYECTBA TEIUIOThI, OTJAHHOTO HAarpeTbiM LMWJIMHIPOM, TOCTE
' OMYCKaHUsl €ro B BOJY KOMHATHOM TEMIEPATYpbl; OTHOCHUTEIBHON BIAXKHOCTH BO3/yXa;
YACNbHOM TEIJIOTHl IUIaBJICeHUs Jbja. VccliemoBaHue W3MEHEHHUsS TeMIEpaTypbl BOABI MPHU
Pa3IMYHBIX YCJIOBHSX; SIBJICHUS TEIUIOOOMEHA MPHU CMENIMBAaHUHM XOJOIHOW U ropsyeil BOMBI;
Ipolecca UCcIapeHus
2.16  Qusuueckue sa6neHusi 6 npupooe: TOBEPXHOCTHOE HATXKEHHUE W KalWJULSIPHBIC SIBJICHUS B




MIPUPOJIC, KPUCTAIIIBI B pUpoje, uznyuenue CoiHIla, 3aMep3aHie BOJI0EMOB, MOPCKHE OpH3HI,

oOpa3oBaHMe POCHI, TYMaHa, UHesl, CHeTa

Texuuueckue ycmpoiicmea: KalvUIApbl, PUMEPHI UCIIOJIB30BAHUS KPUCTAIUIOB, JKUIKOCTHBIN

2.17 TepMmoMeTp, HATYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETPHI,
MICUXPOMETP, MapoBasi TypOrHa, IBUraTe)Ib BHYTPEHHEr O CTOPaHUS
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DOmnexrtpuzanus Ten. [IBa BUIa 3JIEKTPUUECKUX 3apsiioB
3.2 BzaumopeiicTBue 3apskeHHBIX Tell. 3akoH KyrnoHa
3.3 | 3aKOH cOXpaHEHMs PIEKTPUUECKOTO 3apsiia
14 Onexktpuueckoe mnosie. Hampspk€HHOCTH anekTpuyeckoro nois. [IpuHIuMnD cynepno3unuu
" 9JIeKTPHYECKHX Moueil (Ha Ka9eCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsaoB. JleMCTBHE 3JIEKTPUYECKOTO TMOJs Ha DJIIEKTPUUYECKHUE
" 3apss. [IPOBOIHUKH U JUIIEKTPHKH
16 ITocTosiHHBIN 31eKTpUuecKuil TOK. JleiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsbxkenue.
 I=q/t,U=4/4
3.7 | DAEKTpUYECKOE CONMPOTHUBICHHUE. Y NIETBHOE JICKTPUUECKOE COPOTUBIICHHE: R = pl/S
3.8  3akon Oma i1 ydacTka snekTpudeckoit uenu: / = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
1,=1,. U=U,+U,;: R=R +R,
3.9 [TapannenpHOE COEIMHEHNE TPOBOJHUKOB PABHOTO CONPOTUBIICHUSA:
U=UyI=1+I; Rz%.
CwMmelanHble COeTMHEHUS! TPOBOJHUKOB
3.10 Pabota u MmomHOCTE A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3.11 O=I"-R-t
3akon [xoyns — Jlenna: ~
310 OnbiT Opcrena. MarHuTHOE TOJie MPSAMOTO MPOBOJHHMKA C TOKOM. JIMHMM MAarHMTHOM
' WHyKUIUA
3.13  MaruuTtHOE noJie TOCTOSIHHOTO MarHuTa. BzauMoeiicTBue NOCTOSHHBIX MarHUTOB
3.14 lelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue 35eKTpoMarauTHorM UHAyKuu. [IpaBuio Jlenma
3.16 Ilpakmuueckue pabomol




H3mepenue 3IeKTPUYECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTH JJIEKTPUYECKOTO TOKQ,
pabOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI,
JIAMITOYKa), OT HAINPSDKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH COMPOTHUBIICHHUS OT JUTMHBI
MMPOBOAHMKA, IIJIOIIAAN €ro MOICPCYHOr0 CCUCHUA U YACIBHOI'O0 COIIPOTUBJICHUS.

[TpoBepka mpaBwiIa Ul DJIEKTPUYECKOTO HAMPSHKEHHS TPU MOCIIEIOBATEIPHOM COCIMHEHUU
IMPOBOAHUKOB; IMpaBWa A CHWJIbI JSJICKTPUYCCKOI'O0 TOKa IIPpU MapaJUICIbHOM COCIAWHCHUU

MTPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)

Du3zuyeckue s61enUs 6 npupooe: HIEKTPUIECKUE SIBICHUS B aTMOC(EpPE, AIEKTPUUECTBO HKUBBIX

3.17 opraHu3MOB, MarHUTHOE T0JIe 3eMIId, Apeiid MOII0COB, POJIb MATHUTHOTO TOJIS IS )KU3HU Ha
3emiie, OJISIPHOE CUSIHUE
Texunuueckue ycmpoticmea: BJAEKTPOCKON, aMIepMeTp, BOJbTMETP, PEOCTaT, CUETUHUK
318 ANEKTPUUYECKON SHEPTUH, DIEKTPOOCBETUTEIbHBIC IPUOOPHI, HATPEBATEIBHBIC AIEKTPOIPUOOPHI
' (mpuMepbl),  SJEKTPUYECKHE  MPEIOXPaHUTENH,  DJIEKTPOMArHUT,  AJIEKTPOABHUIaTENb
IIOCTOSIHHOT'O TOKa, TEHEPaTOp MOCTOSHHOTO TOKa
3.19 | DnexTpomarHuTHble BOHbI. I1Ikana 37€KTpOMarHUTHBIX BOJIH
3.20  JlyueBas Mogenb cBeTa. [IpsiMonuHeitHOE pacipOoCTpaHEHUE CBETa
3.21  3akon oTpaxeHnus cBera. [mockoe 3epkano
3.22 | [IpenomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 | lucniepcus cBeta
3.24  Jlunza. Xon nydeit B muH3e. POKyCHOE paccTostHUE JIMH3BI. OnTtrdeckas cuia duH3sl: D = 1/F
3.25 TI'ma3 xak onruueckas cuctema. OnTH4YecKue mpruoOOpsI
IIpakmuyeckue pabomul
N3mepeHne onTHUYECKOW CHIIBI COOMpAroIIei JMH3bI; (OKYCHOTO PACCTOSHUS COOMpAroIieit
TUH3BL (MO0 CBOWCTBY paBEHCTBA pPa3MEpPOB IpeIMeTa W H300pakeHHs, KOrja MpeaMer
3.26 pacmoJyioxeH B ABOMHOM (POKYCe), TOKa3aTeNsl MPETOMIICHHS CTEKJIa.
HccnenoBanue CBOMCTBA HM300paKEHMs, IOJYYEHHOTO C IMOMOINBIO COOMparomieil JIHH3HI;
M3MEHEHUS (POKYCHOTO PAaCCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJa MPETOMIICHHUS
CBETOBOTO JIy4a OT yIJia MaJIeHUs Ha TPAHUIIE «BO3IYX — CTEKIIO»
397 Dusuyeckue saenenus 6 npupode: 3aTMeHust ConHua u JIyHsl, 1BeTa TeJl, ONTUYECKUE SBICHUS B
' atMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)
3.28 Texnuuecxkue ycmpoiicmea: 0O4KH, IEPUCKOT, (poToanmapar, ONTHYECKUE CBETOBO/IBI
4 KBAHTOBBIE SABJIEHU A
4.1 | PammoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydeHus. Peakuun anbda-u 6eta-pacmana




4.2 OmsiTsl Pesepdopaa no paccesnuto anbpa-uactuul. [lnanerapaas Mmoaens aroma

4.3 CocraB aTOMHOTO siipa. M30TO1BI

4.4 | Tlepuon momypacnaga aTOMHBIX siiep

4.5 Snepnble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O YHCEIN
Dusuueckue s61eHUs 8 Npupode. €CTECTBEHHBIM PAaTUOAKTUBHBIA (OH, KOCMHUYECKHE JIyUH,

4.6 paaMOaKTUBHOE U3ITy4YEHUE MPUPOAHBIX MHUHEPAJIOB, JICHUCTBHE PAIMOAKTUBHBIX M3Ty4YCHUN Ha
OpraHM3M 4YeJIoBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIWBUAYAIbHBIN HO3UMETp, Kamepa BuibcoHa,

sJIepHasl SHEPreTUKa




YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLOECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHAJIBI V151 YYEHUKA

» Gusuka: 7-i kinacc: 60a30BbIi YpPOBEHb: YUEOHUK; 3-€ u3nanue, nepepadboranHoe Ilepoikun
N.M., UBanoB A.. Axunonepuoe o61miectBo «M3narensctBo «IIpocBemnieHue)

» dusuka: 8-if kiacc: 0a30BbIN YPOBEHb: YUeOHHUK; 3-€ u3nanue, nepepadboranHoe [lepoimkua
N.M., BanoB A.. Axunonepuoe o6miectBo «M3narensctBo «IIpocBemnieHue)

» ®usuka: 9-if kiacc: 0a30BbIN ypPOBEHb: YUeOHUK; 3-€ u3aanue, nepepadoranHoe [lepoimkin
UM, I'ytauk E.M., UBanoB A.U. u ap. AkimonepHoe o01ecTBo «M31aTeabcTBoO
«IIpocsemenune»

C6opnuk 3aaa4 no ¢pusuke 7-9 ki.: k yueonukam A.B [lepormkuna u ap. "®usuka. 7 kiace",

"®u3uka. 8 knace", "Ousuka. 9 knacce". M.: U3gareapcTtBo "Dkx3ameH"

METOANYECKHUE MATEPHUAJIBI I1JIS1 YUUTEJIA

1. Ilepoimkun .M., UBanoBa A.U. «Dusukay: yueOHUK 111 00111€00pa3oBaTeIbHBIX
yupexaeHuil. 3-be n3nanue. AkunonepHoe odmecto "U3narensctBo [Ipocsemenne”

2. Jlykamuk B.U., UBanoa E.B. Coopnuk 3amgau mis 7 - 9 knaccos. - M.: [IpocBemienue,

3. Mapon A.E. ®usuka: qunakTuueckue Matepuansl ais 7 kiacca. - M.: Ilpoda, 2021 r.

4. Kupuxk JI.A. CamocTosTenbHble U KOHTPOJbHbIE paboThl. M.: Mnekca, 2021 r.

5. Mapon A.E., Mapon E.A. KoaTponbsHbie TecThl o pusuke. —M.; [IpocBemenue, 2020 T.
6.CoopHuk 3a1a4 o gusuke 7-9 ki.: k yueoOnukam A.B [lepeimkuna u ap. "®usuka. 7 kiaacc",
"®u3uka. 8 knace", "Ousuka. 9 knace". M.: U3gareabpctBo "Dk3ameH"

7. bubnuoreka 371eKTPOHHBIX HarIAIHbIX Tocoouit «®@u3uka 7 — 11». Kupunn u Medoaunii 2020
r.

8. ®uzuka 1C (bubnroreka HarJISIAHBIX TOCOOU).

9. Otkpoitas pusuka (Hacte 1) — YueOHOE 37I€KTPOHHOE U3/IaHHE.

10. Caiit http://fipi.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
NHuTtepHer
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www. lseptem

Caiir http://fipi.ru

Caiit http://ru.wikipedia.org
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