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INOACHUTEJIbHAS 3AITMCKA

PaGouvas mporpaMma OCHOBHOTO 00Iero oOpa3oBaHusi yueOHOro mpeaMera «@®HU3MKa» COCTaBiIeHa Ha

OCHOBE:
-enepalbHBII TOCYTapCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO 0OIIero oOpa3oBaHWs,
YTBEP)KJICHHBI TpuKazoM MunmnpocBemennss Poccum ot 17 pexadbps 2010 1. Nel897, (c
U3MEHEHUSIMH );
- denepanbHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOI'O 001ero oOpa3oBaHUs, YTBEP>KICHHON
npukazoM Munnpocsemenus: Poccun ot 18.05.2023 Ne 370;
-genepanbHOIl ananTUPOBAHHOW 00pa30BaTENbHON HPOrpaMMbl OCHOBHOIO OOLIEro 0Opa30BaHUS
s OOydaroIMXcs € OTrPaHUYCHHBIMM BO3MOXKHOCTSMH 3J0pPOBBS, YTBEPXKIEHHAs MPUKA30M
Munnpocseniennst Poccuu ot 24.11.2022 Ne 1025;
-aJalTUPOBAHHOW OCHOBHOW 00111€00pa30BaTEeNIbHOIN MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHUs
JUTsL 00yJaroIuxcs ¢ 3aepkkoi neuxudeckoro pazputust MbOY «JICOI».

Pabouas nporpamma opueHTHpOBaHa Ha cnoiab3oBanue Y MK:

-Ousuka. 8 kiacc: yueOHUK it 0011e00pa3oBaTenbHbIX yupexaenuit/ A. B. [1éppimkun.

2-eu3ganue, crepeotunHoe.- M. Jlpoda,
-Ousuka. 9 kinacc:yueOnuk / A.B. [epoiikun, E.M. I'yrHuk. — 5-¢ uzganue, crepeorunsoe. —M. :

Hpoda,

[TporpammMa no ¢u3uke Ha ypoBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs COCTAaBJIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHUMM K pe3yiapTaraM OCBOGHHMS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC 00O, a Takxke ¢ yuérom deneparibHON
paboueii mporpammel BociuTanus 1 KoHnenwm npenogaBanus yaeOHoro npeamera «Dusnkay.

Copnepkanue MporpaMMbl 1Mo (DU3UKE HaAIpaBiIeHO HAa (HOPMHUPOBAHHE €CTECTBEHHOHAYYHOU
rPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3allli0 M3yuyeHUus (U3UMKU Ha JAEATeIbHOCTHOW ocHOBe. B
nporpaMMe MO (U3MKE YUYHUTBHIBAIOTCA BO3MOXHOCTM Y4YeOHOro IpeaMeTra B pealu3aluu
tpeboBanuit ®PI'OC OOO kK mIaHUPYyeMBIM JMYHOCTHBIM M METANpeIMETHBIM pe3yjbTaTaM
00y4yeHHMsI, a TaKXKe MEXKIIPeIMETHbIE CBSA3M €CTECTBEHHOHAYUHBIX YUEOHBIX MIPEIMETOB HAa YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHMUs.

[IporpaMmma 1o Qu3MKe yCTaHABIMBACT paclpejelieHne yY4eOHOro Marepuajia I0 rojam
oOyueHuss (o KJjaccam), TMpeajaraeT MPUMEPHYI0 IOCIEI0BAaTeIbHOCTh HM3Y4YEHUS TeM,
OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUS M Y4€Te BO3PACTHBIX OCOOCHHOCTEH
o0yJaromuxcs.

[Tporpamma no ¢u3uke pazpaboTaHa C IEIbI0 OKAa3aHUS METOAMYECKON MOMOIIM YYUTEIIO B
co3/laHuM paboueil mporpamMmel 10 y4eOHOMY MIpPEIMETY.

Ousmka SBISIETCS CHUCTEMOOOPA3YIOIIUM JUII €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (M3MUYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOILIECCOB U SIBJICHHM, HM3y4aeMbIX XUMHUEH,
Ouonorueit, actpoHoMued M (Qu3Mueckoil reorpadueil, BHOCUT BKJIQJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeJocTaBiseT Haumbosee sCHble 0Opas3lbl NPUMEHEHUS HAaydyHOrOo MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYYEeHHUs JJOCTOBEPHBIX 3HAHUH O MUpe.

OpHa W3 THaBHBIX 3agad (U3MYECKOTO 00pa3oBaHUsS B CTPYKType OOIIEro oOpa3oBaHHS
COCTOUT B (OPMHUPOBAHMM E€CTECTBEHHOHAYyYHOH TIpaMOTHOCTM U MHTEpeca K HayKe Yy
oOydJaronuxcs.

N3yuenne (¢u3nkun Ha 0a30BOM YypOBHE IPEANOJIAraeT OBJAJEHHE  CIEAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHATH SIBJICHUS;



® OIEHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICOBAHMS;

o MHTEPIIPETUPOBATh JTaHHBIE M MCIIONB30BAaTh HAY4YHBIC JOKA3aTEJIbCTBA I MOJIyYEHUS
BBIBOJIOB.

Llenn wusydyeHuss ¢GU3HMKM HAa YpPOBHE OCHOBHOIO 0OHIEro oOpa3oBaHUS OIPEICICHBI B
Konuenuuu npenogasanust ydebHoro mnpenmera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @enepauuu, peaqu3yOUIMX OCHOBHBIE 00I1e00pa30BaTeIbHBIE  HPOTPAMMBL,
yrBepkAEHHONW pemenneM Koismernn MunucreperBa npocsemienus Poccuiickonn denepanuun
(mpotokon ot 3 nexadpst 2019 r. Ne [IK4BH).

Henn n3yyennst pu3uKu:

o npruoOpeTeHne HHTepeca 1 CTpeMIICHHs 00yJaroIUXCsi K HAyYHOMY M3YYESHUIO TPUPOIBL,
pa3sBUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTENH;

o pasBUTHE NPEICTABICHUH O HAy4dHOM METOJe IMO3HaHuiA M  (opMupoBaHUe
HCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHUSM;

o (opMHUpOBaHKHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTara U3y4YEHHs] OCHOB CTPOEHHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHUEe MPEACTABICHUN O poilu (U3MKU IJi1 PA3BUTUS IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

o pa3BUTHE TPEACTABICHUNA O BO3MOXHBIX cdepax Oymyuieit
npoecCHOHATBHONACSTEILHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JaibHeHIIeMy
00Y4YEHHIO B ’TOM HalpaBICHUH.

JlocTikeHmne TUX IeNiel MporpaMmbl 1Mo (PU3KMKe Ha YPOBHE OCHOBHOTO OO0IIEro oopa3oBaHus
o0OecrieunBaeTcs PelICHUEM CIIEAYIONX 3aAa4:

o pUOOpeTeHNE 3HAHUN O TUCKPETHOM CTPOEHHH BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHue YMEHUN ONUChIBaTh H  OOBACHATH (U3MUECKHE  SBIECHUS C
MCIIOJIb30BaHUEM OJyYEHHBIX 3HAHUI;

o OCBOEHHE METOJIOB pEUIeHMs] TMPOCTEUIINX pacy€THBIX 3a7ad C MCIOJIb30BAaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

o pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOIHATH OIMbBITHI, 1a00paTOpHBIE
paboThI U SKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHNUS C UCIIOIb30BAHNEM U3MEPHUTEIbHBIX TPUOOPOB;

o ocBoeHuEe NpUEMOB paboThl ¢ uH(popManuend (U3NYECKOTO COAEpKaHUs, BKIOYAs
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHHSX (HU3UKM, aHAIM3 M KPUTHUECKOE OIICHWBAaHUE
uHpOpMaINH;

® 3HAKOMCTBO €O cepamu MpohecCUOHATLHON IEATENIbHOCTH, CBA3aHHBIMU ¢ (DU3UKO, 1
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTH)KCHUSX (PU3MUECKON HAYKH.

Ha wu3ydyenue ¢usnku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
otBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenro), B 8 kiacce — 68 yacoB (2 yaca B
Henento), B 9 kimacce — 102 gaca (3 yaca B Hefiento).

[Ipennaraemslii B mporpaMMe o (Gu3ukKe rnepedeHb J1a00paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, YYUTEeNb JeNaeT BBIOOp MPOBEACHUS Ta0OpAaTOPHBIX padoOT H
OTIBITOB C Y4ETOM MHAMBUIYATbHBIX 0COOEHHOCTEH 00yUYaIOIMXCs, CITUCKA SKCIIEPUMEHTABHBIX
3aJaHMi, TIPeAsIaraeMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO AK3aMeHa MO (pU3UKE.

COJEP)KAHUE
OBYYEHMSI7 KJIACC

Pa3nen 1. ®u3nka u e€ posib B NO3HAHUM OKPYKAOIIEro MUPa.



®usuka — Hayka o npupoge. fBneHus npuponabl. OPu3nUEeCKUe SBICHUS: MEXaHUUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue  BenuuuHbl.  M3mepeHue ¢busnyeckux BEJIMYUH. Puznueckue
IPUOOPHI.

[TorpemnocTs U3Mepenuii. MexayHapoIHas CUCTEMA €AUHULL.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH HM3y4aloT npupoay. EcrecTBeHHOHay4yHBIN
METOJ TMO3HaHMA: HAOIIOACHHE, IOCTaHOBKA HAYYHOTO BOMPOCA, BBIABIKEHHE THIIOTES,
OKCHEPUMEHT TI0 TPOBEpKE THUIIOTE3, OOBSICHEHHWE HaOmogaeMoro sieHus. Onucanue
(U3NIECKUX SIBICHUH C TIOMOIIBIO MOJETICH.

Hemoncmpayuu.

1. Mexanudeckue, TEIUIOBbIC, 3JIEKTPHUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®uznyeckue NpuOOpHl U MPOLEAypa MPSMBIX HU3MEPEHUH aHAJIOTOBBIM H
(G POBBEIMITPUOOPOM.

Jlabopamopusie pabomsl u onvimot.

. Onpenenenue LeHbI I€ICHUS LIKaIbl U3MEPUTEIBHOIO TpUOOpa.
. I3mepenue paccTostHUM.

N3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.

Onpenenenre pa3sMepoB MaJlbIX Tell.

gk wnNeE

N3mepenne TemnepaTypsl IIPpU TOMOIIH KUIKOCTHOIO TEPMOMETPA U JJaTYMKA
TeMIepaTypshl.

6. IIpoBeneHMEe HCCIeIOBAHNUS 110 TIPOBEPKE THITOTE3bI: JATLHOCTD MMOJIETA MApUKa,
MYIIEHHOTOTOPU30HTAIBHO, TEM OOJIBIIIE, YeM 0OJIbIlIEe BHICOTA ITYyCKA.

Pa3nen 2. [lepBonayajibHbIe CBeJJeHHS O CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, HMX pa3Mepbl. ONBITBL, 10Ka3bIBAIOLINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBmwxenue wyactur, BemecTBa. CBs3b CKOPOCTH [IBIJKEHUSI YaCTHI[ C TEMIEpaTypoil.
BbpoyHnoBckoe nBmwxkenue, auddysus. B3aumoneicTBUe YacTHIl BEIIECTBA: MPUTSDKCHHE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEILIECTBA: CTPOEHHUE Ta30B, IKUAKOCTEHM W  TBEPIBIX
(kpucTannmuyeckux) Ten. B3anmMocBA3b MeXAy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U MX aTOMHO- MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HabOmonenue muddysun.

3. HaOmronenne sIBICHWN, OOBSICHSIONMIMXCS TPUTSHKCHHEM WIH OTTAJIKWBAHUEM

YaCTHUIIBEIIECTBA.

Jlabopamopnusie padbomot u onvimol.

1. Omnenka nuameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (oTorpaduii).

2. OnBbITHI 110 HAOIOICHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

3. OnbITHI 10 0OHAPYKEHUIO ACHCTBHSI CHIJT MOJIEKYJISIPHOTO MPUTSKECHHUS.

Pa3nen 3. /IBH:KeHHEe U B3aUMO/IelCTBHE TeJl.

Mexannueckoe nBrxeHrne. PaBHoMepHoe u HepaBHOMEpHOE aBuxkeHHe. CkopocTh. CpeaHsst
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHHH. PacuéT myTu ¥ BpeMeHU JIBUKEHHUSL.

SBnenne wHepuMH. 3aKOH WHEpUUH. BzauMmopeicTBue Ten Kak MPUYMHA H3MEHEHUSA
CKOpOCTH JIBMKEHHUs Tell. Macca kak Mepa MHepTHOCTH Tena. [lnmotHocth BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BEIIECTBA.

Cwia kak XapakTtepucTuka B3aumojeicTBus Ten. Cuna ynopyroctd U 3akoH ['yka.



W3mepeHne cuibl ¢ MOMOIIBIO JWHAMOMETpa. fIBilieHMEe TAroreHus MU cuna Tsokectu. Cuiia
TSOKECTH Ha Jpyrux IutaHerax. Bec tenma. HeecomoctTs. CroxeHHe Cui, HalpaBJIECHHBIX I10
onHOI npsmMoil. PaBHoaeicTByromas cuil. Cuna TpeHus. TpeHue CKOJIbXEHUs U TPEHUE IOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
HabnroneHne MexaHn4ecKoro JBMKEHUS Telna.
N3mepenne ckopoCcTH NPSMOIMHENHOTO IBUKCHUS.
Habnronenue siBneHUs MHEPIHH.
Habnronenne n3MeHeHHsI CKOPOCTH MTPH B3aUMOJICHCTBUU TE.
CpaBHeHHuE Macc 10 B3aUMOACUCTBHIO TEII.

ok~ wdpE

CrnosxeHue cui, HalpaBJICHHBIX 110 OJHOW IPSIMOH.
Jlabopamopuvie pabomul u onvimot.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO JBWIKEHUSA (IIapuKa B KUAKOCTH,
MOJICTTMAJIEKTPHUUECKOr0 aBTOMOOHIIS U TaK Jajee).

2. Ompenenenue cpemHedl CKOPOCTH CKOJBKEHUs OpycKa WM IapHKa 1o
HAKJIOHHOMIIJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OnbITBl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTshkeHus (aedopMmanuu) TpyKUHBI

5. OnbIThI, IEMOHCTPUPYIOILUE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBXKEHHUS OT Beca
Tela MXapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHne TBEPABIX TeJl, sKHIKOCTEl 1 ra3oB.

Hasnenue. CiocoObl yMEHbIIIEHUS U YBEIUYCHUS naBicHus. JlaBiaeHue rasa. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temrneparypsl. [lepenaua naBineHns TBEPABIMU TeJIaMHU, KUAKOCTIMU
u razamu. 3akoH Ilackans. IIlHeBMaTHueckue MalnHbl. 3aBUCUMOCTD JABJICHUS JKUAKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc.  CooOmaromuecss cocynasl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMochepa 3emsin U atMocepHoe naaBieHue. [IpuyuHBI CylecTBOBaHUS BO3AYIIHON
o6onoukn 3emumn. Onwir Toppuuermu. M3mepenue atMochepHOro aaBieHUs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJ€HHUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopsl i u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JlelicTBHE XKHIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeNo. BeITankuBaromas (apXxumMenoBa)
cuia.

3akon Apxumena. [InaBanue Ten. BozmyxomninaBanue.
Hemoncmpayuu.

3aBUCHUMOCTbD JIABJICHUS ra3a OT TEMIIEpaTyphbl.

[Tepenava naBiaeHUs )KUIAKOCTHIO U Ta30M.

Coobmarommecst CoCy/Ibl.

I'mppaBnmueckuit mpecc.

gk owbd e

[IposiBnenue nericTBrst aTMOC(HEPHOTO TaBJICHHS.

6. 3aBUCHMOCTh BBITAIKMBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YAcTH Tena U
IJIOTHOCTUKUAIKOCTH.

7. PaBeHCTBO BBHITAIKUBAIOIICH CUJIBI BECY BHITECHEHHON )KUIKOCTH.

8. YcioBue miaBaHus TeN: IUIaBaHHE WIM MOTPY)XEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIECHUSTJIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamopnuvie padbomot u onvime.

1. UccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTrpyKEHHON B KHUJIKOCTh
YyacTHUTENA.

2. OmpeneneHue BRITATKUBAIONIEH CHIIBI, IEHCTBYIONICH HA TEJIO, TOTPYKEHHOE B )KUIKOCTbD.

OTIIPH.



3. IlpoBepka HE3aBUCHMOCTH BBITAJIIKMBAIOLICH CHUJIBI, IEHCTBYIOIIEH Ha TENO B
KUAKOCTH, OTMACChI TENA.

4. OneITbl, AEMOHCTPUPYIOINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOILEH HA
TEJO BXXHUJIKOCTH, OT 00bEMa NOTPpYKEHHON B KHUAKOCTh YAaCTH TeJla U OT IJIOTHOCTH KUIAKOCTH.

5. KonctpynpoBanue apeomerpa UM KOHCTPYMpPOBaHHE JIOAKM U  OIpeiesieHue

Pa3nen 5. PaGora u MoIIHOCTb. JHEpPrHUsl.

Mexannueckas padbota. MOITHOCTb.

[TpocTbie MEeXaHU3MBI: pblYar, OJIOK, HAKIIOHHAS TIOCKOCTh. [IpaBuio paBHOBecHUs phiyara.
[IpumeHneHne mpaBwiIa paBHOBECHs pbluara kK OJoKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. Kunetnueckas v noreHuuanbHas 3Heprus. IIpespamenne ogqHoro
BUJIaMEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHHUs SHEPTHHU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomut u onvtmot.

1. Onpenenenue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM JIB)KEHUU Teja Mo
TOPU30HTAIBHOMIIOBEPXHOCTH.

2. VccnenoBanue yCIOBUI paBHOBECHS pbluara.

3. N3smepenne KII1/1 HaKIOHHOH MIOCKOCTH.

4. N3y4yeHue 3aKOHA COXpAHEHUS] MEXaHUYECKON SHEPTUH.

8 KUIACC

Pa3nen 6. TenJioBble siBJICHUSI.

OCHOBHBIE TIOJIOKEHHST MOJIEKYIISIPHO-KMHETHYECKON TEOPUHU CTpOEHHUs BemecTBa. Macca u
pa3mepbl aTOMOB U MOJIEKYJ. ONBITHI, OITBEPKIAIONTNE OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHUE CBOMCTB ra3oB, )KUIKOCTEH M TBEPABIX TEN HA OCHOBE MOJIOXKEHHIMA
MOJIEKYJIIPHO-KUHETUYECKOH Teopur. C(CMauuMBaHMEe M KalWULSIpHbIE sBJIEHHsS. TemioBoe
pacIIMpeHne U CKaTHe.

Temnepatypa. CBsA3p TeMmmepaTrypbl €O CKOPOCTBIO TEIUIOBOIO JABWKEHUS YaCTHILI.
Buytpennsis aHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEW OHEpruM: Teruionepenaya u
coBepireHre paboThl. BUIbI Terionepeaun: TerionpoBOAHOCTh, KOHBEKITUS, H3TYYCHHE.

KonuyecTBo TemmoTel. YaenpHash TEIUIOEMKOCTh BEIIECTBA. 1€mIO0OOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TeIUIoBOro OanaHca. [lmaBrmeHue u OTBepAeBaHWE KPUCTAUIMUECKHUX
BEIIECTB. YJeNbHas TemioTa tuiaBieHus. [lapooOpa3zoBanme u KoHaeHcarus. Vcmapenue.
Kunenne.

VYnenbHas Teriora napooOpa3oBaHMs. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMoc(hepHOro
JTaBJICHUS.

BnaxnocTs Bo3nyxa.

DHeprus TOINMBA. Y 1eJIbHASI TEIJIOTa CTOPAHUS.

[Tpuntmne! padoTs TeroBsix Asurareneit KI1/] TemmoBoro neuratens. TernoBbie
JIBUTATENIN W3alIUTa OKPYKAIOIIEH Cpeibl.

3aK0OH COXpaHEHHS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpavyuu.

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Habmonenue nuddysun.

3. Habmonenuve siBneHU CMauMBaHUs ¥ KalTWJUISIPHBIX SIBICHHM.

eErpys



HabmroieHure TeraoBoro pacimpeHust Tedl.

W3meHeHue naBneHus raza npyu n3MEHEHUH 00bEMa U HAarpeBaHUM MITU OXJIAXKICHUU.
[IpaBuiia u3mepeHus TemrepaTypabl.

Bune! Teruionepenayu.

OxJax/ieHre Mpu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHnr padoThl BHEHTHUMH CHIIAMHU.
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10. CpaBHeHHE TEIIOEMKOCTEH pa3IMUHBIX BELIECTB.

11. HaGnropeHue KUTICHUS.

12. HaGnropeHue MOCTOSHCTBA TEMIIEPATYPBI IIPH TIJIABJICHUU.

13. Mopenu TenI0BbIX IBUTATENEH.

Jlabopamopuvie pabomul u onvimot.

OnbIThI 110 0OHAPYKEHUIO ACUCTBUSI CHUII MOJIEKYJISIPHOTO IPUTSKEHHUSL.

OnBITHI IO BBIPALTUBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WK caxapa.

OMnBITHI 110 HAOJFOICHUIO TETUIOBOTO PACIIMPESHHSI Ta30B, KUJAKOCTEH U TBEPABIX TEI.

howphRE

Ompenenenue gaBiaeHUS BO3yXa B OAJJIOHE HINPHIIA.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00béMa u
HarpeBaHUSUIN OXJIAXKICHHUS.

6. IIpoBepka THUMOTE3bl JMHEHHONW 3aBUCUMOCTH JJUHBI  CTOJOMKaA

KUJIKOCTH  BTEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaOnronenue w3MEHEHUs] BHYTPEHHEH SHEPruu Tena B Pe3yJbTaTe
TerIonepeayr upaboThl BHEITHUX CHIL.

8. HccnenoBaHue SBICHHS TEIUIOOOMEHA ITPU CMEITUBAHUY XOJIOTHOW U TOPSTYCH BOIBI.

9. OmpeneneHue KOIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpPU TEIIOOOMEHE C
HarpeThIMMETAJUTMYECKUM ITUITUHAPOM.

10. Ompenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca UCTIapeHusl.

12. OnpeneneHne OTHOCUTEIIEHOM BIXKHOCTH BO3/IyXa.

13. Omnpenenenue yaeabHON TEIUIOTHI TUTaBJICHHUS JIBIA.

Pa3nes 7. DileKTpUYecKre 1 MATHUTHBIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poaa 31MeKTpUUYECKUX 3apsaoB. BzauMozaeiicTBue 3apsKeHHBIX TEN.
3akon Kynona (3aBUCMMOCTH CHIIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIOB U
pacCTOSHUS MEX]TY TellaMu ).

Onektpuueckoe mone. Hampsok€HHOCTh snekTpudeckoro moss. [IpuHmun cyneprno3unun
AIIEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snektpuueckux 3apsaoB. OJEMEHTAapHbIM 3JiekTpudeckuid 3apsna. CTpoeHue

aToma.

[IpoBOIHUKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

ONEeKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS JJIEKTPUUYECKOTO ToKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeWCTBHS AIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHYECKOE, MArHUTHOE).
DJIEKTPUYECKUH TOK B )KUIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. InekTpudyeckoe HampsbkeHue. ComnpoTHBIICHHE
MPOBOJHUKA. YJIETbHOE CONPOTHUBIEHUE BemecTBa. 3akoH Oma g  ydacTKa  IIeru.
[TocnenoBarenbHOE M NapAIIIEIBHOE COETUHEHUE IPOBOJHUKOB.

PabGoTa n MOITHOCTH AMEKTpUUecKoro Toka. 3akoH /[xoyns—JIeHmna. DnekTpuyeckue 1enu u
MOTPEOUTENH SIEKTPUUECKOH dHeprun B ObITy. KOopoTKoe 3aMbIKaHUeE.

[TocrossHHBIE MarHuThl. B3anmoneCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE mMoJIe.
MarunutHoe noje 3emyid M €ro 3HaueHue Uil Ku3Hu Ha 3emiie. OnbIT Dpcrena. MarHutHoe
IOJIE DJIEKTPUUYECKOro TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOrO



NOJsl HAa TMPOBOJHUK C TOKOM. OJEKTPOJBUTATENb IIOCTOSIHHOTO TOKa. Vcmonb3oBaHMe
AIIEKTPOABHUraTeNe B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onpiter  ®apaned. SIBieHue snekTpoMarHuTHOM  uHAykuumu.  lIlpaBuno  JleHua.
Onektporereparop. CrnocoObl TMONYYEHUSI SIEKTPUUYECKOM SHEPruH. IJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHUU.

Hemoncmpayuu.

DnexTpu3anus Tei.

JIBa pojia 31EKTPUUECKUX 3apsiI0B U B3aUMOJIEHCTBUE 3apSKEHHBIX TEI.
YCTpoUCTBO U ACUCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTuuecKas MHIyKLUS.

3aKOH COXpaHEHHUs AIEKTPUUECKUX 3apsI/I0B.

[IpoBOIHUKY U TUBIIEKTPUKH.

MonenpoBaHuE CUIOBBIX JIMHUN 3JIEKTPHUYECKOTO MOJI.

HlcTouyHUKH OCTOSITHHOTO TOKA.
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JIeNCTBUA DIEKTPUYECKOrO TOKA.

-
©

DNEeKTPUYECKHUI TOK B KUIAKOCTH.
I"a3oBblii pazps.
N3mepenue cuibl TOKka aMIIepMETPOM.

el el
w =

H3MCpCHI/I€ SJICKTPHUYCCKOT'O HAIIPSKCHUS BOJIBTMETPOM.

-
>

Peocrar u MarazuH conpoTHUBIICHUMN.
B3aumMoneiicTBre MOCTOSHHBIX MarHUTOB.

=
> o

MOI{GJH/IPOBaHI/Ie HCBO3MOXHOCTH pa3aCICHUS IIOJIFOCOB MaruuTa.

-
~

MOI[GJ'II/IpOBaHI/Ie MarHUTHBIX MOJIEH ITOCTOSTHHBIX MAarHUTOB.

-
©

OmnsIT Opcrena.
MaruauTtHoe nosie Toka. DJIeKTPOMAarHuT.

N =
S ©

HeﬁCTBHC MAarauMTHOTI'O I10JIA Ha IPOBOAHHUK C TOKOM.

[N
=

QHGKTPOI[BI/H"&TGJ'IB IIOCTOSAHHOI'O TOKA.

)
N

HccnenoBanue ABIEHNS 2J1€KTPOMarHUTHON MHAYKITUH.

N
w

OnsiTel Papajes.

N
>

3aBUCUMOCTH HaIrpaBJICHHUA UHAYKIIUOHHOI'O TOKa OT YCHOBI/Iﬁ €0 BOBHUKHOBCHMHSI.
25. DrekTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomel u onvimot.

OIEBITEI IO H36H}OJ16HHIO SJICKTPHU3alluU TEJI I/IH,ZIYKI_[I/IGI\/II U IIpU COITPUKOCHOBCHHUH.
HccnenoBanue qecTBHS AIEKTPUUYECKOTO MOJISI HA TPOBOIHUKHU U JUIIEKTPUKH.
COopka u mpoBepka pabOThI YNEKTPUIECKOH IETH TOCTOSTHHOTO TOKA.

W3mepenue 1 perynTupoBaHue CHIIbI TOKA.

a ke

N3Mepenne u peryimpoBaHue HalpsKEHUS.

6. MccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 Pe3ucTop, OT
COTPOTUBIICHUSPEZUCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

7. OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD JJICKTPHUECKOTO COMPOTHBIICHHS
MPOBOJHMKA OTETO JJIMHBI, TIOIIAIN TOMIEPEYHOTO CEYCHHS K MaTepHaa.

8. IlpoBepka mpaBmiia CIOKEHUS HANPSDKEHUH TIPH MTOCIICIOBATEIILHOM COCIMHCHHH
JIBYXPE3HCTOPOB.

9. IlpoBepka mpaBuiia [UIsk CUIIBI TOKA TP MTapaJUIETIHHOM COSTMHEHHN PE3UCTOPOB.

10. Ompenenenue pabOThI AMIEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OnpezneneHre MOIIHOCTH IEKTPUIECKOTO TOKA, BBIJCISIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKa, WAYILETO Yepe3 JIAMIOYKY, OT HAIpPsKCHHS
Ha



Hel.

13.
14.
15.
16.
17.

18.

Onpenenenne KII/] narpeBaTens.

HccnenoBanre MarHuTHOTO B3aMMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO TMOJIsi MOCTOSIHHBIX MarHUTOB IIPU UX 00BEAMHEHUH U Pa3IelICHUH.
UccnenoBanue neicTBUs 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCUMOCTDb CHJIBI BSaHMOHeﬁCTBHH KaTyllKu C TOKOM H



MarHuTa OT CHJIbI TOKA M HAallpaBJICHUs TOKA B KaTYIIIKE.

19. HN3zyueHue nelcTBUS MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

20. KoncrpyupoBaHue 1 u3yueHue paboThl 3JEKTPOIBUTATEIIS.

21. Uzmepenue KII/] anexTpoaBUraTeIbHON YCTAaHOBKHU.

22. OnplTel 1O MCCIEIOBAHUIO SBJICHHUS 3JIEKTPOMATHUTHOM WHAYKLIUHU: MCCIEJOBaHUE
M3MEHEHWH 3HAY€HUs U HallpaBJIEHUS MHYKIIMOHHOT'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUS.

Mexannueckoe nBumxkeHue. MarepuanbHast Touka. CucremMa orc4yéra. OTHOCHTENBHOCTH
MEXaHUYECKOro  JBWKeHusA. PaBHOmMepHOe mpsAMonuHEHOEe  ABMkeHue. HepaBHomepHOE
IpsIMOJIMHENHOE BMKeHUE. CpellHsAs U MTHOBEHHAsi CKOPOCTh TeJla [P HEPAaBHOMEPHOM JIBUKEHHM.

VYckopenue. PaBHOyckopeHHOe npsiMoiuHelHoe ABrkeHue. CBoboaHoe majeHue. OmnbIThl
lNasmnes.

PaBHOMEpHOE JIBHKEHUE 10 OKpYkHOCTH. Ilepros u yacroTta obpatenus. JIuneiinas u yriaosas
cKopocTH. LIeHTpoCTpEMUTEIBHOE YCKOPEHHUE.

IIepBoiit 3akoH Hprorona. Bropoii 3akoH Herotona. Tperunii 3axkon Herorona. [IpuHnmn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHUSI CKOJIBKEHUs, CUjla TPEHHUS MTOKOS,
IpyTH€ BUABI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHMsI. Y CKOpeHHE CBOOOJHOIO NajaeHus. JBuxeHue
ma”eT Bokpyr Connua. [IepBas kocmudeckast ckopocTs. HeBeCOMOCTh U eperpysKu.

PaBHOBecue marepuanbHOi Touku. AGcomoTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢
3aKpEIUIEHHON OCBIO BpallleHus. MOMEHT cuibl. LeHTp TskecTH.

Umnynse Tena. M3meHenne wummyinbca. MMmynsc cuiibl. 3aKOH COXpPAaHEHHUS HUMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckas paboTa U MOITHOCTh. PaboTa cuil TS¥KECTH, yIpyrocTH, TpeHus. CBs3b SHEPTruu
u pabotsl. [loTeHuManpHas 3HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3emid. lloreHnmanbHas
SHeprus cxaroil mpyxuHbel. KuHernueckas sHeprus. Teopema O KHHETUYECKOW HSHEPruH. 3aKOH
COXPAaHEHHUS MEXaHUYECKOUN dHEPTHUu.

Hemoncmpayuu.

1. HabnroneHne MexaHMYeCKOro IBUKEHUS TeJla OTHOCUTENIbHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHue NyTell U TPACKTOPHH JBMXKEHHUS OJJHOTO M TOTO e TeJla OTHOCUTENIBHO Pa3HbIX
TEJ OTCYETA.

3. M3mepeHue CKOPOCTH B YCKOPEHUS MPSIMOITMHEHHOTO JIBUKCHUSI.

4. VccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO TBUKEHUSI.

5. HalGumoieHue ABM>KEHUS Tela M0 OKPY>KHOCTH.

6. HaOmoneHne MexaHUYeCKUX sIBIICHUH, TPOUCXOIAIUX B cucteMe oTcuéta «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBHCHUMOCTb YCKOPEHHMSI T€a OT MacChl Tella U JeHCTBYIOIIEH Ha HETO CUJIBL.

8. HalGumroieHune paBeHCTBa CHII TIPU B3aMMOICHCTBUH TEJl.

9. V3meHeHue Beca Tela Mpu YCKOPEHHOM JIBHKCHUH.

10. Ilepenaua ummyabca Ipyu B3aUMOJCHCTBUN TEJ.

11. IIpeoOpa3oBaHuUs SHEPTUU MPU B3AUMOACHCTBUHU TEJ.

12. CoxpaHeHne UMITyJIbCa ITPU HEYITPYTOM B3aUMOICHCTBHH.

13. CoxpaneHnne uMITysibca Mpu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHH.

14. HaGnroneHue peakTUBHOTO JABHKEHHSL.

15. CoxpaHeHne MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM Ia/ICHUH.



16. CoxpaHeHue MEXaHUYECKOM SHEPTUU MPH IBUKECHUU TEJIA MO ACHCTBUEM MPY>KUHBL.

Jlabopamopmuvie pabomel u onvimol.

1. KoncrpyupoBaHue TpakTa ISl pa3sroHa U JaJIbHENUIIEr0 paBHOMEPHOI'O ABM)KEHHUS LIapuKa
VI TEJICKKH.

2. Ompenenenue cpeiHeil CKOPOCTH CKOJIBKEHHS OpycKa WM ABMXKEHUS [IapuKa 10 HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHue yCKOpeHUs Tela MPU paBHOYCKOPEHHOM JIBH>KEHUU 110 HAKIIOHHOW IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHHU INPH PAaBHOYCKOPEHHOM JIBKCHHU 0e3
HAYaJbHOM CKOPOCTH.

5. IIpoBepka rumnoTe3bl: eciu Mpu paBHOYCKOPEHHOM ABM)KEHUU 0€3 HauaJIbHOM CKOPOCTU MyTH
OTHOCSITCS KaK psAJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JTaBJICHUSI.

7. Ompenenenne KOdQPHUIUEHTA TPEHUS CKOJIBKECHUSI.

8. Ompenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTHI CUIIBI TPEHUS MIPH PAaBHOMEPHOM JIBIKEHHH TeJla 110 TOPU30HTATEHON
MMOBEPXHOCTH.

10. Ompenenenue pabOTHl CHJIBI YIOPYrOCTH TMPH TOABEME Tpy3a C HCIOJIb30BAHUEM
HEMOJIBYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS YHEPTHH.

Pazgen 9. Mexannueckue Ko/1e0aHUs U BOJIHBI.

Konebarenbnoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWN: NEpUOA, YacToTa,
aMIUIMTyna.  MaremaTuyeckuii M NPY)KMHHBIM ~ MaATHUKU. [IpeBpamieHwe oSHepruum  1npu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue KoneOanus. BreiHyxnenHele kosneOanus. Pe3onanc. MexaHMuYecKHE BOJHBI.
CBoiicTBa MexaHW4ecKUX BoJH. [IpogonbHBIE M MonepevHble BOIHBIL. [[IMHA BOJTHBI U CKOPOCTh €&
pacripocTpaHeHHs. MexaHHyecKie BOJIHBI B TBEPAOM Tejle, CeCMUYECKHUE BOJIHBI.

3Byk. 'poMKoCTh 3ByKa 1 BeicoTa TOHA. OTpakeHue 3ByKa. IHQpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

Habmonenune xonedanuii Tes noj 1eHCTBUEM CUJIIBI TSKECTU U CUJIBI YIIPYTOCTH.
HaGnronenue kone6anuii rpy3a Ha HUTU M Ha MIPY>KHUHE.

Halmronenre BEIHYXIEHHBIX KOJICOaHMI U pe30HaHca.

Pacnipoctpanenye npoAoiabHBIX U OMEPEUHBIX BOJIH (HA MOJIENHN).
HabmioneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUI1 pE30HAHC.

o0k whE

Jlabopamopnuvie padbomot u onvimol.

1. Onpenenenue 4aCTOTHI U MEPHOJIa KOEOAHU MAaTEMAaTUYECKOTO MAasTHUKA.

2. OnpeneneHne 4acTOThI U IEpUOIa KOJIeOaHUH MPY>KUHHOTO MAasATHUKA.

3. HccnenoBanue 3aBHCUMOCTH IepHoJa KoJeOaHUN MOABEIICHHOTO K HUTH Tpy3a OT JJIUHBI
HHTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIeOaHU MPY>KUHHOTO MAasgTHUKA OT MacChl rpy3a.

5. [IpoBepka HE3aBHCHUMOCTH TEpHOJa KOJICOaHWH Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpys3a.

6. OmBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TMEpHoja KojeOaHUW MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHEI.

7. V3mepenune ycKopeHusi CBOOOTHOTO MaICHHS.

Pa3nen 10. DjekTpoMarHuTHOE MOJI€ M 3J1eKTPOMATHUTHBIE BOJTHBI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[Ixama 351eKTPOMarHuTHEIX BOJTH. MICIIOIb30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CKkopocTb cBeTa. BosHOBbBIE CBOIICTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuuvie padbomot u onvimol.
1. M3yueHne CBOMCTB IEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0 MOOUIIBHOTO TesedoHa.
Pa3znen 11. CBeToBblI€ sIBJICHMUS.
JIyueBas moznens cBera. Mcrounuku ceta. [IpsmonuneiiHoe pacripocTpaHeHHE CBETA. 3aTMEHUS
Comnnua u Jlynsl. Otpakenue ceta. [mockoe 3epkano. 3akOH OTPaKEHHUSI CBETA.
[Ipenomiienne cBeta. 3akoH mperaoMieHUs cBeTa. IlolHOE BHyTpeHHee OTpakeHUE CBETA.
Hcnonp30BaHne NOJIHOIO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xon nmyyeit B nunH3e. OnTudeckas cucrema ¢oroarmapara, MUKPOCKONA M TEJIECKOIa.
I'na3 kak ontuyeckas cucreMa. bm3opyKkocTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro cera B crnektp. OnbiTel HetoToHa. CliokeHHE CHEKTPaJbHBIX I[BETOB.
JHucnepcus cBera.
Jemoncmpayuu.
[IpamosnHENHOE pacnpOCTPaHEHUE CBETA.
OTtpaxeHue cBeta.
[Tony4yenue n300pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
IIpenominenue cBera.
OnTu4eckuii CBETOBO/I.
Xox nydeit B coOuparoriei JuH3e.
Xox yder B pacCEUBAIOILEH JIMH3E.
[Tony4yeHnue n306pakxeHuil ¢ MOMOIIBIO JIMH3.
[Tpuntun aeiictBus oToanmapara, MUKpOCKOTA U TEIECKOTA.
10. Monens rinasa.
11. Pasnoxxenue 6enoro cBeTa B CHEKTP.
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12. [Tonyuenue Georo cBeTa MPH CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. VccnenoBanue 3aBUCMMOCTH yTiia OTPaKEHUsI CBETOBOTO JIyda OT yTJjia MaJeHHs.

2. W3ydeHue XxapakTepUCTUK N300paKeHHS MPEAMETa B IMIIOCKOM 3epKaie.

3. HccrnenoBanue 3aBUCUMOCTH YIila IPEIOMIIEHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha
IPaHUILE «BO3TyX—CTEKIIO».

4. TlonyueHre N300paKEHUI ¢ TTOMOIIBI0 COOMPAFOIIICH JTUH3HI.

5. Onpenenenre GOKYyCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIEH TNH3BI.

6. OnBITHI 110 Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OmBITHI TT0 BOCTIPUATHIO IIBETA MPEIMETOB MPU WX HAOTIOICHUN Yepe3 IIBETOBBIC (DUIBTPHI.

Paszgen 12. KBanroBble iBJICHNS.

Omnwitel Pezepdopna u turanerapHas monaenb aroma. Mogjenb atoma bopa. Hcmyckanue u
norJonieHne ceera aroMoM. KBantsl. JInHeiiuaTeie CeKTphI.

PannoaktuBHOCTH. Anb(a, OeTa- u ramma-usnydenus. CTpoeHne aToMHOro siapa. Hykmnonnas
MOJIeNIb aTOMHOTO siapa. M3oromnbl. PagnoakTuBHele npeBpaienus. lleprona momypacnaaa aTOMHBIX
a1ep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsSOBOTO M MAaCCOBOIO YHCEI. ODHEPrusi CBS3U
aTOMHBIX siiep. CBsA3b Macchl M SHEpruu. Peakuuu cuHTe3a W aeneHus saep. VMICTouHukM sHepruu
ConHua u 3BE31.

Snepnas sHepreTuka. JleiicTBUs paJiOaKTUBHBIX U3JTYYCHUN HA 5KUBBIC OPTraHU3MBbI.

Jemoncmpayuu.



CrexTpsl U3Ty4EeHHUSI U MTOTJIOIICHHUS.
CrexTpsl pa3IM4HbIX Ta30B.

Crextp Boopoa.

Habmoienue TpexoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHH.

I

Perucrpanus usnydyeHus pupoAHBIX MHHEPAJIOB M IPOIYKTOB.

Jlabopamopuuvie padbomot u onvimol.

1. HaGnroneHue CIUIOMIHBIX U IMHEHYAThIX CIEKTPOB U3TyUCHHUS.

2. UccnenoBaHue TPEKOB: W3MEPEHUE SHEPrHM YacTHIBI 10 TOPMO3HOMY IyTd (TO
¢dororpadusam).

3. N3mepenue paanoakTuBHOTO (hOHA.

IHoBTOpHTE/IBLHO-00001IAKO NI MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOIYIb IPETHA3HAYEH JIJIsl CHCTEMAaTU3alui U 0000IeHHS
MPEIMETHOTO COJEPXKAHUSI U OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUU BCETO Kypca

Gu3MKKM, a TakKe I MOJATOTOBKA K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY MO (DHU3UKE s
oOyuarouxcsi, BHIOPABIINX ATOT YUeOHBIN MpeIMeT.

[Tpu mM3ydeHUn TaHHOTO MOIYJS PEATU3YIOTCS W CHCTEMATH3UPYIOTCS BHIIBI ICATEIHHOCTH, Ha
OCHOBE KOTOPBIX O0CCIICUMBACTCS TOCTHIKEHUE MPEIMETHBIX W METallPEIMETHBIX ILIAHUPYEMBIX
pe3ysbTaToB 00y4YeHHs, (OPMHUPYETCS €CTeCTBEHHOHAYYHAss T'PAMOTHOCTH: OCBOCHHE HAyYHBIX
METOJZIOB HCCJICJIOBAHUSI SIBICHUA TIPUPOJBI W TEXHUKH, OBJIQJCHUE YMEHUSMHU OOBSICHAThH
(busnveckue sIBICHUS, IPUMEHSS TOTYYCHHBIC 3HAHMS, PEUIaTh 3a7a4d, B TOM YUCIIC KaYCeCTBCHHBIC
1 DKCIICPUMEHTAJIbHBIE.

[TpuHIMIMATBEHO AEATEIHLHOCTHBIM XapakTep JaHHOTO pa3felia pealin3yeTcs 3a CU€T TOTO, 4YTO
oOyJaroIuecs BRITOJHSIOT 33/IaHUS, B KOTOPBIX UM TIPE jIaraeTcs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHHWM pPAclo3HaBaTh U HAYYHO OOBSICHITH (U3NUYCCKUE SBICHUS B
OKpYKaroIel IPUPO/Ie U TIOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBIE METOJIBI HCCICIOBAHUS (PU3UYCCKUX SBJICHHA, B TOM YHCIIC JUIS
MIPOBEPKH THITOTE3 U TIOTYICHHS TEOPETUYECKUX BHIBOJIOB;

OOBSICHAThL HAYYHBIE OCHOBBI HamOOJIee BaXKHBIX JOCTHKCHHA COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOTO HUCIOIB30BAHUS PA3TMYHBIX HMCTOYHHKOB DHEPIHMM HAa OCHOBE 3aKOHA
MIPEeBpAIICHHS U COXPAaHEHHS BCEX M3BECTHHIX BHJIOB DHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TNPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne ¢u3MKM Ha ypOBHE OCHOBHOI'O OOIEro 0Opa3oBaHMs HANpaBIEHO HA JTIOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

B pesynbTare nzydenus Gpu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHus y 00ydaromerocs
OynyT cOpMHUPOBAHBI CJICTYIONTUE JIMYHOCTHBIC PE3YIbTAThl B YACTH:

e 1) naTpMOTHYECKOr0 BOCIIUTAHMUSI:

e [ NpOSIBJICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (pU3MUecKoii
HAYKH;

e [] [IEHHOCTHOE OTHOIICHHE K JIOCTHYKCHHSIM POCCUICKHX y4EHBIX-(DU3UKOB;

e 2) rpa’IaHcKoro M AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e [ rOTOBHOCTH K A@KTUBHOMY y4YacTHIO B 00CY)K/I€HHUH OOIIECTBEHHO 3HAYMMBIX U DTHYECKHX
Ipo0JIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM AOCTHKEHUH (DU3UKY;

e [] 0CO3HAHHE Ba)KHOCTH MOPATbHO-ITUYECKHUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;



e 3)3CTeTHYECKOro BOCIUTAHMS:

e [| BOCHIpHSTHE ICTETHUYECKUX KAuyecTB (U3MYECKON HAYKH: €€ TapMOHHYHOTO IMOCTPOSHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHME IEHHOCTH (PM3UYECKOH HAYKH KaK MOLIHOIO MHCTPYMEHTa IO3HAHMS MHpa,
OCHOBBI Pa3BUTHS TEXHOJOTHH, BAXKHEUILICH COCTABIISIOLIEH KYJIbTYPHI;

e [| pa3BUTHE HAYYHOI JTIOO03HATEIBHOCTH, HHTEPECA K UCCIIC/IOBATEIBLCKON JIEATETLHOCTH;

¢ 5) ¢popMupoBaHus KYJIbTYPbI 3I0POBbsI H SMOIHOHAJIBLHOTO 0JIATOMOJIYYHsI:

e [] oco3HaHME IIEHHOCTH Oe30MmacHoro obpasza XKU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BAXHOCTH TPaBHJI 0€30MMaCHOIO MOBEICHUS HAa TPAHCIIOPTE, HAa JOPOTax, C AJICKTPHUUCCKUM U
TEIUIOBBIM 000PYJOBAaHHEM B JOMAIITHUX YCIOBHSX;

e [] chopMHPOBAHHOCTE HABBIKA pe(IeKCHH, TPH3HAHHE CBOETO MPaBa Ha OIIUOKY U TAKOI'0 )K€
IIpaBa y Jpyroro 4eji0BeKa;

e 6) TPy/Z10BOr0 BOCIUTAHUS:

e [] aKTHBHOE y4acTHE B PELICHHH IIPAKTHUYECKHUX 3a7au (B paMKax ceMbH, 00pa30BaTeNbHOM
OpraHu3alyy, Topoia, Kpas) TEXHOJOTMUECKOW U COLMaNbHOM HANpaBIEHHOCTH, TPEOYIOLUINX B TOM
qucie U GU3NUYECKUX 3HAHUMH;

e [] MHTEpEC K MPAKTHUECKOMY H3YUCHHUIO Tpo(deccuii, CBI3aHHBIX ¢ (PH3UKOI;

e 7)3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

e | OpHeHTalMs Ha NpUMEHeHHe (U3UYECKHX 3HAHMM JUIsl pelieHHs: 3a1a4 B obiactu
OKPY’KaIOIIEH Cpebl, IJIAHUPOBAHUS ITOCTYIIKOB U OLICHKU UX BO3MOYKHBIX ITOCJIEICTBUH IJIs
OKpPYKaIOILEH Cpelbl;

e || 0co3HaHHE I100aNbHOI0 XapakTepa 3KOJIOIHUECKHX NPo0eM U ITyTeH HX peLIeHHS;

e 8) aganTanuyu K N3MEHSIOIUMCS YCJIOBHSIM COIMATBLHOM W MPUPOIHOI CpebI:

e[| MOTpeOHOCTHL BO B3aMMOJICHCTBMHM I1IPH  BBLIMOJHEHHH HCCIICIOBAHUM W MPOCKTOB
(bu3nyecKoil HalpaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM JPYTHX;

e [ IOBHIINIEHNE YPOBHS CBOEH KOMIIECTCHTHOCTH YEPE3 IPAKTHUECKYIO NEATEIbHOCTD;

e [| norpebHOCTL B (POPMHUPOBAHHH HOBBIX 3HAHWI, B TOM 4Hciae (OPMYJIMPOBATH HJICH,
MOHATHS, THUIOTE3bI O PU3MUECKUX O0BEKTAX U SIBICHUSX;

e [1 oco3HaHue Ae(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 00J1aCTH (DU3UKU;

e || IJIAHUPOBAHHE CBOETO PA3BHTHA B IPHOOPETEHUH HOBBIX (PU3HYECKHX 3HAHUN;

e || cTpeMJieHHE aHAIM3UPOBATL M BBISBIIATH B3aUMOCBS3H IIPUPO/IbL, O0IECTBA U AKOHOMHUKH,
B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUIA;

e[| OllEeHKa CBOMX JIEUCTBHH ¢ Y4YETOM BIMSIHHS Ha OKPYKAIOIILYK Cpelly, BO3MOXHBIX
r7100aIbHBIX MTOCTIEICTBHUH.

METAIIPEJMETHBIE PE3YJIbTATHI
B pesynbpTaTe ocBOCHHS TporpamMmsbl 1Mo (hpU3MKEe Ha YpOBHE OCHOBHOT'O 00IIEero 0Opa3oBaHUS Y
oOyuvarorierocst  OynyT  cOpMHpOBaHBI ~ MeTaNpeAMeTHbIE  pe3yJbTaThl, BKJIIOYAIOIINE

TTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC JEHCTBUSI, KOMMYHHUKATUBHBIE YHUBEpPCAIbHbBIE YICOHbBIC
NeNCTBUS, PETYNIATUBHbIE YHUBEPCAIbHbIE yUeOHbIE TEHCTBUSI.

ITo3naBaTenbHBIC YHUBEpPCATbHbIC Y4eOHbIE NelCTBUS

Ba3oBble Jjornueckue 1elCTBUA:
® BBIBIIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHUN);



® YCTaHABJIMBATh CYIIECTBEHHbI NpPU3HAK KIACCU(PHUKAIMM, OCHOBAHHS sl 000OLIeHUS U
CpaBHEHUS,

® BBIBITH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B paccMaTpuBaeMbIX (DakTax, IaHHBIX MU
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3UUYECKUM SIBICHUSAM;

® BBIABIATh NPUUYMHHO-CIECJCTBEHHBbIE CBSI3W IPU M3Y4YEHUU (PU3MUECKUX SIBICHUM U
IIPOLIECCOB, JAENaTh BBIBOABI C MCIOIb30BAaHUEM ACIYKTHUBHBIX M MHAYKTUBHBIX YMO3AKIIOUYCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3UUYECKUX BETUYMH;

® CaMOCTOSITEJBHO BBIOMpATh CIIOCOO pemeHus y4eOHOW (u3ndYeckoil 3amadyn (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEILICHHSA, BHIOOp HambOoyee MOIXOIAMIETO C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaresLcKue JeliCTBUSA.

® JCIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENLCKUIM HHCTPYMEHT MO3HAHMS,

® TPOBOAMTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOKHBIH (PU3NIECKUI
AKCIIEPUMEHT, HEOOIBILIOE UCCIIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

® OICHMBATHh HAa MPUMEHHMOCTb M JIOCTOBEPHOCTh WH(POPMAIHIO, MOTYYCHHYIO B XOJIE
WCCIIEIOBaHMS WM YKCIIEPUMEHTA;

® CaMOCTOSITENTbHO POPMYIUPOBATH 000OIIEHNUS U BBIBOBI [0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS;

® TIPOTHO3UPOBATH BO3MOXHOE JalibHEHIee pa3BUTHE (PU3UYECKUX IPOILIECCOB, a TAKKE
BBIIBUTATh MPEINONIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

® MPUMEHATH pPAa3JIMYHbIE METOJbI, WHCTPYMEHTHl W 3alpoCchl MpH TOHCKE H  OTOOpe
nH(pOpMalLIUY WK JaHHBIX ¢ Y4ETOM IMpeNIoKeHHOW yueOHOoM pu3ndeckoi 3a1auu;

® aHAIM3MPOBATh, CHCTEMATU3UPOBATH M MHTEPIIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUIOB U
(dhopm mpeacTaBIeHus;

® CaMOCTOSITEIbHO BBIOMpATh ONTUMAlbHYIO (OpMY MpeAcTaBlieHUus UHPOpMaluu |
WITIOCTPUPOBATh PElIaeMble 3a/laud HECIOKHBIMM CXE€MaMHM, JuarpaMMaMi, MHOM rpadukoi M ux
KOMOHMHAIIHSIMH.

KomMyHuUKaTHBHBIe YHHBepcaibHble YUeOHble 1elCTBUS:

® B X0/I¢ 00CYXJeHUSI y4eOHOro Marepuaia, pe3yjbTaTOB JIAOOPATOPHBIX PadOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBl M BBICKAa3bIBaTh HJIEH, HAIlCJICHHBIE Ha
peleHue 3a1a4M U noiep:kaHue 0y1aroxxenareIbHOCTH OOLICHHUS;

® COTIOCTABIISITH CBOM CYXKICHHUS C CYXICHUSMH JPYTHX yYaCTHUKOB AHMAJIOra, oOHapy>KUBATh
pas3nuyme U CXOJCTBO MO3ULINH;

® BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e yOJIMYHO MPEACTABIATH PE3YJbTaThl BBHITOJHEHHOTO (PU3MUECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIeI0BaHMS, TIPOSKTA);

® [OHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYATBHOH pabOTHI IpH
pelIeHnr KOHKPETHON (GU3UYECKOM MpoOIeMbl;

® [PUHMMAThH LIEJTH COBMECTHOM JIEATETbHOCTH, OPIraHU30BBIBATh ACUCTBUS 1O €€ TOCTHKEHUIO:
pacrmpenenaTh poiau, 00CYX AaTh MPOIECCHl M PE3YJIbTaThl COBMECTHOM PabOThI, 00001MaTh MHEHUS
HECKOJBKUX JTIOJCH;

® BBHINOJHATH CBOIO 4YacThb pabOThl, JOCTUTas KadyeCTBEHHOTO pe3yibTara IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C APYTUMU UJICHAMH KOMAaH/IbI;

® OIICHHMBAaTh KAaueCTBO CBOEro BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIHHO
cOpMyIHPOBaHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



PeryasitTuBHble yHHBepcaJbHbIe Y4eOHbIe AelicTBUS

CaMoopranmaunﬂ:

® BBIBIATH NPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CUTYaIUsX, TPeOYIOIIUX I peIIeHUs
(bu3NIeCKUX 3HAHUM;

® OpUEHTHPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATUS pELIEHUH (MHAMBHUIYyaJbHOE, IPUHATHE
pelleHys B IpyIie, IPUHATHE PeIeHU rpymnmoil);

® CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pelIeHHs (u3MyecKol 3ajauyd  WIM  IUlaHa
HCCIIEIOBAHMSI C YYETOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
IIpeJIaracMble BApUAHTBI PEILICHU;

e JenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

e JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluM U IIPEUIaraTh IIaH €€ N3MEHEHUS;

® OOBACHATH MNPUYMHBI JOCTHXKEHUS (HEIOCTMIKEHUs) Pe3ylbTaTOB JAEATENbHOCTH, JaBaTh
OLIEHKY IPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATENbHOCTh (B TOM 4YMCJIE€ B XOJ BBINOJHEHUS (U3NYECKOTO
UCCIIEIOBaHUsl WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCSA CUTYalUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYJHOCTEH;

® OILICHUBATH COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM;

® CTaBUTh ceOsl HA MECTO APYroro YejaoBeKa B XOJI€ CIIopa MM JUCKYCCUU Ha HAY4HYIO TEMY,
IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;

e [pU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU PELIEHUH (PU3NYECKUX 33]a4 UM B YTBEPKICHUIX
Ha Hay4HbIE TEMbI U TaKOE K€ IIPaBo APYroro.

INPEIMETHBIE PE3YJIBTATbBI

K o1y oOyuenust B 7 Kjiacce npeJMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTH Y 00YYAIOIINXCS YMEHUIA:

® JCIOJB30BaTh TOHATHS: (PU3UYECKHE W XMMHUYCCKUEC SBIICHUS, HAOIIOJCHHE, YKCIICPHMEHT,
MOJIeTIb, THUIIOTE3a, CJAWHUIBI (PU3MYECKHX BEJIIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BemiecTBa  (TBEpAOE, IKHIKOE, Tra3000pa3HOE), MEXaHHYeCKoe JBUKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSAMOIUHENHOE), TPACKTOPHsI, paBHOACHCTBYIOIIas cuia, aedopmanus (ymnpyras,
TUTACTHYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/bI;

e paznuyarh sBieHUs (Auddy3us, TEIIOBOE MBM)KCHHE YAaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE ABI)KCHUE, MHEPIIUs, B3aUMOICHCTBHE TEN, paBHOBECHE TBEPIBIX TN C
3aKperIEHHON OChIO BpallleHUs, Mepenadya AaBlICHUsS TBEPABIMU TelaMH, KHUAKOCTSIMU H Ta3aMH,
aTMoc(epHOe JaBieHUE, TUTABAHHWE TeN, MPEBPALICHUS MEXaHUYECKOW SHEPruu) MO OMHUCAHUI0 WX
XapaKTePHBIX CBOWCTB U Ha OCHOBE OIBITOB, JICMOHCTPUPYIONIUX JTaHHOE (DU3UUECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3NYECKUX SBICHHUH B OKPYKAIOIIEM MHUPE, B TOM
grcne (U3NYeCKHe SIBICHUS B IPUPOJIC: IPUMEPHI IBIKEHUS C Pa3IMUHBIMU CKOPOCTSIMU B KUBOU U
HEXXHUBOU MPUPOJE, NSHCTBUE CHIIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO TaBICHUS
Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO, pblYard B TEJIE YEIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN ) (PU3NUYECKHUX SBICHUM;

® OMNWCHIBATh HW3YYCHHBIE CBOMCTBA Tel M (U3UYECKUE SIBIICHUS, HCIONB3Yysd (PU3NYSCKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IMYTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJa
YIOPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHila TPeHHus, NaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),



BBITAJIKMBAIONIAS CHJIA, MEXaHUYEeCKash paboTa, MOIIHOCTh, IJIEYO CHIJIBI, MOMEHT CHIIBI,

KO3 (UIIMEHT TOJE3HOr0 NEHCTBUS MEXAaHW3MOB, KHHETHYECKas M MOTEHIMANIbHAS JHEPTHs), MpH
OINMCaHWU MPABUIBHO TPAKTOBATh (PM3UUECKUH CMBICT MCIIOJIB3YEMbIX BEIHYWH, UX 0003HAUYEHUS U
eNUHUIBl  (U3UYECKUX BEIWYHMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIONINE JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TpaduKd H3YYEHHBIX 3aBUCUMOCTEH (HU3MUECKUX
BEJINYUH;

® XapaKTepu3oBaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHUS M IPOLECCHI, WCIOJb3Yys IMpaBuiIa
CIIOKEHUs CWI (BIOJb OJHOW MpsMoM), 3akoH I'yka, 3akoH [lackamns, 3akoH Apxumena, MpaBHUIIO
paBHOBecHsi peryara (0J10Ka), «30JI0TOE NPABHIIO» MEXAHUKH, 3aKOH COXPAaHEHHsS] MEXaHWYECKOH
SHEPIuu, IpU 3TOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMCBHIBATh €r0 MaTeMaTHYECKOe
BBIpa)KCHHUE;

e OOBACHATH (PU3NYECKHUE SIBICHHUSA, MPOLECCHl U CBOMCTBA TEl, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallull [PaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYMHHO-CIECICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHUE U3 1—2 TOTHUECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3UIECKUX
SBJICHHH, (PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pemiaTh pacuy€THbIC 337aud B 1—2 AeMCTBUSI, UCIIONB3YSl 3aKOHBI U (JOPMYIIBI, CBA3BIBAIOIINE
¢u3nveckne BEMMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3a/laud 3alUCHIBAaTh KPAaTKOE YCIIOBHE,
MOJICTABJIATh (PH3UYECKHE BEIMUYMHBI B (OPMYJIBI M IPOBOJIUTH PACUEThI, HAXOJUTH CIIPABOYHEIC
JIaHHBIe, HEOOXOIMMBIE JIJIsl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOYYCHHON (PU3HMUECKON
BEJINYUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIMTH MPH TOMOUIM (PU3UYECKHX METOJOB, B
ONMCAaHUU MCCIIEAOBAHUS BBLACIATh IPOBEPSIEMOE INPEANONIOKEHUE (TUIOTE3Yy), pa3audarbh U
MHTEPIPETUPOBATH MOJIyUEHHBIH pe3yibTaT, HAXOAUTh OMIMOKM B XOJI€ ONBITA, J€JIaTh BBIBOABI 110
€ro pe3yJibTaTaM;

® TPOBOJUTH OMBITHI M0 HAOIIOJEHUIO (U3MYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB Tell:
(bopMyIMpOBaTh NIpOBEpsSEMbIe NPEANONOKEHHUS, COOMpaTh YCTAaHOBKY U3 IPEI0KEHHOTO
000pyIOBaHus, 3aMUCHIBATH XOJI OMBITa U (HOPMYIUPOBATH BHIBOIBL;

® BBINONHATH MNPSIMbIE HM3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tena, o0bEMa, CHIBI U
TEMIIEpPATypbl C MHCIIOJIB30BAHHEM AaHAJIOTOBBIX M IIM(PPOBBIX NMPUOOPOB, 3aMUCHIBATH IOKAa3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH U3MEPEHHI;

® MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3UUECKOM BEIWYMHBI OT JPYroil c
HCIOJIb30BAaHUEM TNPSMBIX H3MEpPEHUH (3aBHCHUMOCTH IYTH PaBHOMEPHO JBHXKYILIETrocsl Tejaa OT
BPEMEHHM [IBIKEHUSl Tejla, CHJIbI TpPEHUs CKOJIbKEHUS OT Beca Tela, KayecTBa 00pabOTKu
MOBEPXHOCTEH TEl W HE3aBUCHUMOCTH CUJIbI TPEHUS OT IUJIOLIAJU CONPHUKOCHOBEHHUS TEJ, CHIIbI
YIOPYTOCTH OT Y/UIMHEHUS MPYKUHBI, BRITAJKUBAIOIIEH CUJIBI OT 00bEMa MOTpyKEHHOM YacTu Teia 1
OT TJIOTHOCTH JXUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, HAa KOTOPYIO
MOTPYXKEHO TeJIO, YCIOBUH TJIaBaHUS Tell, YCIOBUM paBHOBECHs phluara u OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH Y4eOHOTO HCCIIEOBAHMSI, COOUPATh YCTAaHOBKY U BBIMOJHITH W3MEPEHUS, CIEIys
MPEITI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yIbTAaThl MOMYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIINYHH
B BUJIE MTPEAJIOKEHHBIX TaOIHIl U TpaUKOB, AeNaTh BBIBOBI IO Pe3yIbTaTaM HUCCIIEIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPIOTO TeNa, CHJIa TPEHUSI CKOJIBXEHUS, JaBIC€HUE BO3/1yXa, BRITAJIKUBAIOIIAs CHIIA, IEHCTBYIOIIAS
Ha TOTPYKEHHOE B JKUIKOCTh Te€N0, KOA(D(PUIMEHT MOJe3HOro AEMCTBUS MPOCTBIX MEXaHU3MOB),
clenys MpeyIoKeHHON MHCTPYKIUU: TP BBIMOJIHEHUH W3MEPEHUI COOMpPaTh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOW BEJINYUHBI;

e c00JII0/IaTh MpaBUJIa TEXHUKHU 0€30MacHOCTH TIPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAaHUEM;



® VyKa3bIBaTh NMPHUHIUIIBI JCHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAoImuecss COCyabl, 0apoMeTp, phluar, MOJABMKHBIA M HEMOJBIKHBIA OJIOK,
HaKJIOHHAA MJIOCKOCTE;

® XapaKTepH30BaTh MPHUHIIUIGI JEHCTBUS M3yYECHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OMOpOIl HA WX OMHUCAHUS (B TOM YHCIIE: MOJUIMIHUKHI, YCTPOMCTBO BOJIOMPOBOJIA, THAPABINYECKUMA
MPEecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoOMETp), UCIOIb3ysS 3HAHUS O CBOMCTBAX
(hbU3UYECKUX SBJICHUN U HEOOXO0IMMbIE (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIUIO O TIPUMEpax) MPAKTUYECKOTO MUCIOIb30BaAHUS
(bu3MUeCKUX 3HAHUI B TMOBCETHEBHOW XW3HU JUIS OOecredeHus] OE30MaCHOCTH MPHU OOpaIIeHUH C
npuobopaMd W TEXHHYECKHMMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS UM COOJIOJECHUS HOPM
SKOJIOTMYECKOTO TTOBEJICHHS B OKPYKAIOIIEH Cpejie;

® OCYIIECTBIATH OTOOp MCTOYHHKOB MH(pOpMaIuu B MHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUW U MYTEM CPaBHEHUS PA3IMYHBIX UCTOYHUKOB
BBIJICISITh HH(POPMAIIHMIO, KOTOPast ABJISETCS MPOTUBOPEYMBOMN MM MOXKET ObITh HEAOCTOBEPHOA;

® JCMOJb30BaTh NPU BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAy4YHO-TIOMYISPHYIO JUTEPaTypy
(U3HYECKOTO COJIePIKAaHUS, CIIPABOYHBIC MAaTepUANIBI, pecypchl ceTu MHTepHeT, BIajeTh nmpuéMamu
KOHCIIEKTHPOBAHHUS TEKCTA, TPeOOpa3oBaHus MHPOPMAITUH U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® Co3/1aBaTh COOCTBEHHBbIE KpaTKWE MHCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBEe 2—3
HMCTOYHUKOB HMH(pOpMammu (PU3NYECKOTO COJIEPKaHUs, B TOM YHCIIEC IYOJMYHO JelaTh KpaTKue
cooOIIeHusT O pe3yabTaTax IMPOEKTOB WM Y4eOHBIX HCCIEIOBaHHUMA, HpPU OSTOM TIPaAMOTHO
UCIOJIb30BaTh M3yYCHHBIH TMOHATUHHBIA ammapar Kypca (U3HUKH, COMPOBOXAATh BBICTYILICHUE
Mpe3eHTalNEH;

® TIpU BBINOJTHEHUH YY€OHBIX MTPOEKTOB M MCCIIEIOBAHUN paclpeIesaTh 00sS3aHHOCTU B TPYIIIE
B COOTBETCTBHM C MOCTaBICHHLIMHU 3ajJayaMH, CJICAUTL 3a BBINOJHEHHUEM TIIJlaHa JICUCTBHIA,
aJIeckBaTHO  OILIGHWBAaTb COOCTBEHHBIM BKIAJ B  JESATENbHOCTh TPYIIBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJIEUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenus B 8 Kkj1acce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUN:

® JCIOJIB30BATh ITOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHMSI BEIIECTBA, KpPUCTAIIMYEeCKHe | amopdHbIe Tela, HACHIIEHHBIH W
HEHACBIIICHHBIN Nap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPIUsl, TEIUIOBOW JIBUTATENb,
BJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsll, DJIEKTPUYECKOE TM0Jie, TMPOBOJHMKA M JTUBJIEKTPHUKH,
MOCTOSIHHBINA 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

® pa3nuyaTh SIBJICHUS (TEIUIOBOE pACUIMpPEHHE U CXaTue, TeIlonepenaya, TerioBOe
paBHOBECHE, CMayuMBaHWE, KaMWUISIPHbIE SBJICHUS, HWCHApeHWue, KOHJACHCAllUs, IUIaBJICHHUE,
Kpuctajutn3anusi (OTBEp/ACBaHUE), KHUIICHHE, Terulonepeaadya (TerIompoOBOAHOCTh, KOHBEKIIUS,
W3JIY9CHHUE), JJICKTPU3AlMs TeJ, B3aWMMOJICHCTBHE 3aps/ioB, ACHCTBUS AJIIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJECHCTBUE MArHUTOB, JAEHCTBUE MArHUTHOIO IOJS HAa MPOBOJHHK C
TOKOM, SJIEKTPOMArHUTHAsI MHAYKIIMS ) IO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE PUBUYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MHpE, B TOM
grcie (Qu3ndecKue sBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KANWIUISPHBIC SBICHUS B
MPUPOJIC, KPUCTALIBI B Tpupoxae, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHHe POCHI, TyMaHa, WHEs, CHEra, dJIEKTPUYECKHE SBICHUS B aTMocdepe, dIEeKTPUIECTBO



KHUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apeii( MOIIOCOB, POJIb MArHUTHOTO TMOJS IS )KU3HU
Ha 3emiie, MOJISIPHOE CHSIHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/auy B Y4e€OHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) PU3NUCCKUX SIBICHUN;

® ONKUCHIBATb HM3Y4YEHHbIE CBOMCTBA Tel M (PU3UYECKUE SIBICHUSA, UCHONb3ysd (usnueckue
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIrHsi, KOJMYECTBO TEIUIOTHI, YyJeNbHas TEeIIOEMKOCTb
BEIIECTBA, yJeNbHas TEIUIoTa IUIABJICHUs, yJelbHas TelioTa napooOpa3oBaHus, yaelbHAs TEIIoTa
CropaHusi TOIUIMBA, KO()(UIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOM MAIIWHBI, OTHOCHTEIbHAs
BJIQKHOCTh BO3JyXa, OJJIGKTPUUECKUH 3apsd, CHJIA TOKAa, JJIEKTPUYECKOE  HampspKeHUe,
COIIPOTHBIIEHUE IPOBOAHMKA, YICIBHOE CONPOTHUBIEHHE BELIECTBA, paboTa M MOIIHOCTb
JIEKTPUUYECKOTO TOKA), MPU ONHUCAHUM MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YyEMbIX
BEIMYMH, O0OO3HAYEHUS MU €IUHMLBI (U3NYECKUX BEIMYMH, HAXOAUThb (OPMYJIbI, CBS3BIBAIOLINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYIrMMM BEJIMYMHAMM, CTPOMTH TpadUKd H3YyYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIHYUH;

® XapaKTepHU30BaTh CBOWCTBA Tell, (PU3NYECKHUE SBICHHUS M IPOLIECCHI, UCIOJIb3Yys OCHOBHBIE
MIOJIOKEHUST MOJICKYJISIPHO-KMHETUYECKOM TEOpHM CTPOEHHUS BEIECTBA, NPUHIMII CYHNEpHO3ULMU
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsijia, 3akoH OMa /1S ydyacTKa LEenH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHsI SHEPTHH, TIPY ATOM JIaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U
3aIMCBIBAaTh €T0 MATEMAaTHIECKOE BBIPAKCHNUE;

® 00BACHATH (hU3HMYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYaIUil
MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPHYUHHOCICACTBEHHBIE CBS3H, CTPOUTH
oO0bsicHeHHEe W3 1-2 JOrMYecKMX IIaroB ¢ OMOpoM Ha 1-2 W3ydeHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIE 3a/7a4M B 2—3 NEHCTBUs, UCIOIb3Yys 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE
¢u3nveckne BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBHS 3a/ayd 3alKChIBATh KpPAaTKOE YCIOBHE,
BBISIBIIITH HEZOCTATOK JAHHBIX JIJISl PEIICHHS 331a49H, BRIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
IS €€ peleH s, TPOBOIUTH PAacUEThl M CPAaBHUBATH MOTYYCHHOE 3HAYCHNE (PU3NIECKON BETMIUHBI C
M3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh NMPOOJIEMBI, KOTOPHIE MOXHO PEUIMTH IMPH IMOMOIIN (PU3HYECKHX METOOB,
UCTOJb3ysl OIUCAaHWE MCCIEIOBAHUSA, BBIACIATh MPOBEpIEMOE MPEANOI0KEHNE, OLIEHUBATh
MIPaBUIBLHOCTDH MOPSAKA IPOBEACHUS UCCIIEeI0BaHMUS, 1€1aTh BBIBObI;

® TPOBOAWTH OMBITH MO HAOMIONEHUIO (U3NYECKUX SBICHUH WM (PU3MUYECKHX CBOMCTB Tel
(KanuJUIApHBIE SIBJICHHUS, 3aBUCUMOCTh JaBJIEHUs BO3/yXa OT ero o0b&éMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCThIBAaHUS M HArpeBaHUs MPU M3JIyYEHHH OT IBEeTa H3JIydaroulei (Mmoryomaromnei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIIEPaTyphl KHUJIKOCTH U IJIOUIAIU €€ TOBEPXHOCTH,
QNIEKTpHU3AMS TE€ W B3aMMOJACUCTBUE ODIIEKTPHUECKUX 3apsIOB, B3aUMOICWCTBUE MMOCTOSTHHBIX
MarHWTOB, BU3YyaJIN3allisl MAaTHUTHBIX ITOJIEH TTOCTOSTHHBIX MarHUTOB, IEMCTBUSI MAarHUTHOTO TIOJIST HA
MIPOBOJTHUK C TOKOM, CBOMCTBA DJIEKTPOMArHWTAa, CBOMCTBA AJIEKTPOJBUTATEIST MIOCTOSHHOTO TOKA):
(bopMyIHpOBaTH TPOBEpPSEMBbIE TPEANONOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh XOJ OMbITa U (OPMYJIUPOBATH BHIBOJIBI,

® BBINOJHATH MPSIMbIE MU3MEPEHUS TEMIIepPaTypbl, OTHOCUTEIBHOM BIQKHOCTU BO3/1yXa, CHUJIBI
TOKa, HANPSDKEHHS C WCIIOJb30BAaHHEM aHAJIOTOBBIX NMPUOOPOB M JTATYMKOB (PM3MUECKUX BEIHUYHH,
CpaBHUBATh PE3yJIbTATHl U3MEPEHUN C YUETOM 3a/1aHHON aOCOIOTHON MOTPEIIHOCTH;

® IIPOBOJUTH HCCJIEAOBAHWE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEJIMYMHBI OT JAPYrod C
UCIIOJIb30BAHUEM TIPSAMBIX M3MEPEHHH (3aBUCHMOCTH CONPOTHBIIEHUS MPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAM TONEPEYHOr0 CEUYEHUsI U YIEIbHOIO CONPOTUBIICHUS BEIECTBA POBOAHUKA, CUJIBI TOKA,



HAYHICTO 4€pC3 NPOBOAHHUK, OT HAIIPSKCHUA HA MPOBOJHUKE, UCCICIOBAHUC MOCICIOBATCIILHOTO U
NapajyieIbHOTO COEIMHEHHH NMPOBOJHUKOB): TUIAHHMPOBATh HCCIIEAOBAaHUE, cOOMPATh YCTAaHOBKY U
BBIIOJHATL HU3MCPCHUA, CICAYSA MNPCAJIOKCHHOMY IIJIaHY, (1)I/IKCI/IpOBaTB PE3YIbTAThI HOJ'Iy‘-IGHHOfI
3aBUCUMOCTHU B BUJIC Ta6JII/IL[ nu Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHNA,

® JIPOBOAUTH KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCIIMYNH (YI[GJIBHaSI TEIIOEMKOCTD
BEIIECTBA, CONPOTHUBIICHHE MTPOBOHUKA, pab0Ta U MOITHOCTh JEKTPUYECKOTO TOKA): TUIAHKPOBATH
U3MEpeHusi, coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIys NpPEUIOKEHHOW HWHCTPYKIUH, U
BBIYUCIIATH 3HAYCHUC BCIIMYUHBI,

e CoOMIOAATh IPaBHIIa TEXHUKK 0€30MIaCHOCTH U paboTe ¢ JTabopaTOPHBIM 000PYAOBAHUEM;

® XapaKTEepPHU30BaTh MPHHLUIBI JACHCTBHUS M3YyUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIIOPOH Ha MX ONMHUCAHHs (B TOM YHCJIC: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOUHa,
amMIiepMeTp, BOJBTMETP, CYETYMK ODIIEKTPHUECKOW OSHEPTHH, 3JICKTPOOCBETUTEIILHBIC TPHOOPHI,
HarpeBaTelbHbBIC JICKTPONPUOOPHI (IPUMEPHI), IICKTPUYCCKHE MPEIOXPAHUTEIN, IJICKTPOMArHUT,
AJIEKTPOJBUTaTENb MMOCTOSIHHOTO TOKA), MCIOJb3Yys 3HAHHMS O CBOMCTBAX (PM3MUECKUX SIBJICHUN U
HE00X0AMMBIE (PU3UIECKHE 3aKOHOMEPHOCTH;

® pAacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC TPUOOPHI IO CXEMaM |
CXEMaTHYHBIM PUCYHKAaM ()KHUJKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, THIPOMETp, IBUTATEIIb
BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI JJIEKTPHUECKUX Lenei ¢
MOCTIeIOBATEIBHBIM M TApAIJICbHBIM COCTUHEHUEM DJIEMEHTOB, Pa3iindas YCIOBHBIE 0003HAYCHHS
JJIEMEHTOB JIEKTPUYECKHX LIETIEH;

® [PUBOJIUTH PUMEPHI (HAXOIUTh UHPOPMALIUIO O MPUMEPax) MPAKTUYECKOTO HCIIOIb30BAHHUS
($u3HUeCKUX 3HAHWI B TIOBCETHEBHOW JKM3HH JUIs OOecrieueHUsl 0e30MacHOCTH MPH OOpAlICHUH C
npudopaMu M TEXHUYECKHMHU YCTPOWCTBAMH, COXpPAaHEHHUS 370pPOBbsi U COOJIIOIEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie;

® OCYILECTBIATh MOMCK HMH(popMmammu (U3NYECKOro conepkaHus B VHTepHeTe, Ha OCHOBE
NMCHOIIIUXCA 3HAaHUN U HYTGM CpaBHCHHA OOIMOJTHUTCIIbHBIX MCTOYHUKOB BBIJACIATH I/IH(i)OpMaHI/IIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

® JCMOJb30BaTh IPU BBIIOJHEHUH YYEOHBIX 3aJaHUNM HAay4HO-TIONYJSPHYIO JIUTEPaTypy
(U3MUYECKOTO COJIepKaHus, CIIPaBOYHBIE MaTepHAIIbI, pecypchl ceTn MHTepHeT, BianeTs npuémMamu
KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;

e co3/laBaTh COOCTBEHHBIE THCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 0000mmas
nH(OPMALIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3NYECKOTO COJIEP)KaHUs, B TOM YHCIE MyOITUYHO
MNpEACTABIATE PE3YIbTATHI HpO@KTHOI\/’I NI PICCJ'IG)IOBaTeHBCKOﬁ ACATCIIBHOCTHU, IMPU 3TOM I'paMOTHO
UCIIOJIb30BaTh M3yYEHHBIH TMOHATUHHBIA ammapaT Kypca (HU3MKH, COMPOBOXAATh BBICTYILICHUE
MpEe3EHTALNEN;

® TpU BBHIMOJTHEHUHM YYEOHBIX TIPOEKTOB U HCCIEAOBaHUN  (PU3UYECKHX  MPOIIECCOB
pacnupeaciisaTb 00sI3aHHOCTH B rpymmne€ B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJadaMH, CICOAUTH 34
BBIIIOJIHCHUEM I1JIaHA ﬂeﬁCTBHﬁ " KOPPEKTUPOBATH €TI0, aICKBATHO OUCHHUBATH COOCTBEHHBIN BKJIag B
ACATCIIBHOCTD TPYIIIbI, BBICTpAWBAaTh KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, IpoABJIAA TOTOBHOCTH
paspemniaTh KOH()IUKTHI.

K xoHniy oOyueHust B 9 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(hOpPMHUPOBAHHOCTD Y 00YJAIONTUXCS YMEHUMN:

® CIIONB30BaTh  IOHSATHSA: CHUCTeMa  OTCY€Ta, MaTepualbHass TOYKAa, TPACKTOPUS,
OTHOCUTEJIFHOCTh MEXAaHMYECKOT'O JABIKEHHs, AedopMarust (yrnpyras, IUIacTHUECKas), TpEeHHeE,



LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTb W TEpEerpy3KH, IEHTpP TSDKECTH, aOCOIIOTHO
TBEPIOE TENO, IEHTP TSHKECTH TBEPAOTO TelNa, PaBHOBECHE, MEXAHMUYECKHE KOJEOAHUS W BOIHBI,
3BYK, HH(PA3BYK U YJIBTPA3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIKAJIa JIEKTPOMATHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPBI MCIyCKaHUS M TOTJOLIeHMS, anbga, 6era- U raMma-
U3ITy4eHUsl, U30TOIBL, siJIepHasi JHEPreTHKa;

e pa3nuyaTh SABJIEHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE MPSIMOJMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOAHOE MaJeHHE TeJl, pPABHOMEPHOE JBHXKEHHUE T10
OKPY>KHOCTH, B3aUMOJICUCTBUE TEJI, PEAKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE IBIKEHHE (3aTyXalolne
U BBIHY)XJICHHBIC KOJICOaHUS), PE30HAHC, BOJIHOBOE JIBUKECHUE, OTPAKEHHE 3BYKa, MPSMOJIMHEHHOE
pacnpoCcTpaHEHUE, OTPAKEHHE U IIPEIOMIIEHHE CBETA, II0JHOE€ BHYTPEHHEE OTPaKEHHUE CBETA,
pasnoxkeHue Oenoro cBeTa B CHEKTP U CIIOKEHHME CHEKTPAJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOr0 CIEKTpa M3JIy4eHHUs) IO ONHCAHUIO
MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX TaHHOE (PH3UUECKOE SBICHNUE;

® pacIo3HaBaTh IMPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBIIEHUN B OKpPY)KalOIIEM MHpe (B TOM
yuciie (U3UYECKUE SBJICHUS B IMPUPOJE: NPUIMBBI U OTJIMBBI, JABWKEHHE IaHeT CoJHEYHOMN
CUCTEMBI, PEaKTHBHOC [BIKCHHE JKHBBIX OPTraHHW3MOB, BOCIIPHATHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpsACEeHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 9XO0, IIBETa TEJ, ONTHUYECKHE SBJICHHS B MPUPO/IE,
OMOJOrMYecKoe JIeHCTBUE BHJMMOTO, VYIBTPA(QHOJIETOBOIO M PEHTICHOBCKOTO HU3Ty4YEHHI,
€CTECTBEHHBIN PaTUOAKTUBHBIA (DOH, KOCMHUYECKUE Jy4YH, PaJHOaKTHUBHOE U3Iy4eHHE MPUPOTHBIX
MUHEPAJIOB, JACWCTBUE PAAMOAKTUBHBIX M3IYYCHHI Ha OPraHU3M 4YelIOBEKa), MPHU 3TOM IMEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3UUECKHUX
SIBJICHHI,

® ONUCHIBATh HW3YYEHHBIE CBOMCTBA Tenl MU (U3NYECKUE SIBICHUS, HUCHONB3YS (DU3MUecKHe
BEJIMYMHBI (CpeIHSIE M MTHOBEHHAs CKOPOCTh Tella MpPU HEPAaBHOMEPHOM JIBIXKEHUU, YCKOpPEHHE,
nepeMeleHne, MyTh, yrioBas CKOPOCTb, CUJa TPEHUs, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHE
cBOOO/IHOTO MaJIeHus], BEC TeJla, UMITYJIbC TeJla, UMIYJIbC CUJIbI, MEXaHHYecKass paboTa U MOIIHOCTD,
MOTEHLIMAJIbHAsl SHEprusi Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLHUANbHAs SHEPrHs
C)KaTOM NpPYXHUHBI, KUHETUYECKAasi SHEprus, IMOJIHAsg MEXaHWYecKas JHeprusi, Nepuoj U dYacTtoTa
KojeOaHui, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb
MPEIOMIICHUSI CPEJbl), IPU OMHCAHUM TMPABUJIBHO TPAKTOBATh (DU3HUECKUN CMBICT UCTOIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS M EAMHUIBI (PU3MYECKUX BENWYHH, HAXOAUTHb (OPMYIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3WYECKYI0 BEIUYHMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu H3Yy4YEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BEINYHH;

® XapaKTepHu30BaTh CBOWCTBA Tel, (PU3WYECKHE SBICHUS W TIPOIECCHI, HCIONb3yS 3aKOH
COXPAaHEHUS DJHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPHUHIMUI CYNEPIO3UIIUNA CHIJI, MPUHIIMII
oTHOcuTensHOCTH ["anmunes, 3akoHbl HhIOTOHA, 3aKOH COXPAaHEHHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS U
MIPEIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsA0BOTO U MAacCOBOIO YHCEN MPH SJIEPHBIX PEaKIusiX,
P 3TOM J1aBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa W 3alHChIBaTh €ro MaTeMaTUYecKOe
BBIpQXKCHHE,

® OOBACHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallUl
MIPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHHEe W3 2—3 JIOTMYECKMX IIaroB ¢ OMOpPOM Ha 2-3 W3YYEHHBIX CBOWCTBA (PU3UIECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB HJIA 3aKOHOMEPHOCTEH;

e pemarth pacu€THhIE 3adadd (OMUparoIIuecs Ha CHUCTeMY M3 2—3 ypaBHEHHI), HCIOJIB3YS
3aKOHBI U (OPMYIIBI, CBS3BIBAIONINE (PU3NUYECKUEC BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a7add



3alUCBIBaTh KPAaTKOE YCIOBME, BBIABIATH HEAOCTAIOUINE WIM W30BITOYHBIC NaHHBIC, BBIOMPATh
3aKOHBl W (QOpPMYINbI, HEOOXOAMMBIE MJIsi PpEHICHUs, TPOBOAUTH pacuyéTbl U  OICHHUBATh
PEATMCTUYHOCTD MOJTYYSCHHOTO 3HAUCHHS (PU3HUECKON BEITUYHHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh HpPU MOMOIIU (DU3HUECKUX METOJOB,
UCTOJNB3ysl OIMCAaHWE MCCIENOBAHUSA, BBIACIATH MPOBEPIEMOE MPEANOI0KEHNE, OICHUBAThH
NPaBUIBHOCTh TMOPS/AKA TPOBENEHHUS HWCCIEAOBAaHUS, JeJaTb BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

® IPOBOJUTH OMNBITHI MO HAOMIOJCHUIO (PU3UUECKHUX SBICHUN WM (DU3MUECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI SHEPruu, 3aBUCUMOCTb IEepHOja
KoJIe0aHUH TMPYKUHHOTO MasTHHUKA OT MAacChl Irpy3a M KECTKOCTH HPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIBIX KOJICOAHUH, MPSIMOJIMHEIHOE pacpoCcTpaHeHHe CBETa, pa3iokeHne 06e1oro ceera
B CIIEKTp, U3YUYECHHUE CBOMCTB M300pa’KEHUS B TJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpPEAMETa B
coOuparomieid  JTuH3e, HaONIOJCHHWE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB  U3IY4YCHUS):
CaMOCTOSITENILHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa OO0OpYyHOBaHUS, OMHCHIBATH XOJ
OTIBITA U €T0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

® TPOBOJAUTH MPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX U3MEPEHUMU, OMpEeNss CpeHee 3HAUCHUE
u3MepsieMoil BennuuHbl ((POKycHOE paccTosHHE coOuparomeil JUH3bI), 00OCHOBBIBATH BEIOOD
croco0a u3MepeHus (M3MEPUTEIIHLHOTO MPUOopa);

® TIPOBOJAUTH HCCIEIOBAHUE 3aBUCUMOCTEN (PU3UUECKHX BETUYHMH C MCIIOJB30BAHUEM IPSMBIX
M3MEpEeHU# (3aBUCHMOCTH IYTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM JBIDKEHHH Oe3 HavaJbHON
CKOpOCTH, Tlepuoja KoJeOaHUi MaTeMaTHYECKOTO0 MAasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTH YTJia
OTpaXEHHsI CBETa OT YIJla MaJeHus W yIja NPeJOMJICHUS OT yIjla NaJeHus): IUIaHUPOBATh
HCCIIEIOBaHNE, CaMOCTOSATENbHO COOMpaTh YCTAHOBKY, (PUKCUPOBATH pPE3yJbTaThl IOJY4EHHOMN
3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHJIE TAOJMUI] U rpaUKOB, AeiaTh BBIBOJBI MO pe3yibTaTaM
HCCIIEI0BaHMS;

® TPOBOAWTH KOCBEHHBIC U3MEPEHUS] (PU3MUECKUX BEIHUUH (CPEIHSSI CKOPOCTh W yCKOpEHHE
TeNa MPH PABHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOJHOTO TaJleHHs, KECTKOCTh MPYKUHBI,
KOA(Q(QUIMUEHT TpEeHUs CKOJbXEHHUs, MeXaHWdyeckas paboTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro W MPYKUHHOIO MAasTHUKOB, ONTHYECKas CUiia COOMpAroUIel JHMH3BI,
palMOaKTUBHBIMN (OH): IUIAHUPOBATh M3MEPEHHUs, COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY H
BBIMOJIHATE M3MEPEHMs, CIeAys NPEeAIOKEHHON HMHCTPYKIMM, BBIYMCIATh 3HAYEHHWE BEJIWYMHBI U
aHAJM3UPOBAThH MTOJYYCHHBIE PE3YIBTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUH;

e CoOmI0aaTh MpaBUIa TEXHUKH O€30MIaCHOCTH IpU padoTe ¢ 1abopaToOpHbIM 000PYIOBaHUEM;

e pa3nuyaTh OCHOBHBIC TPU3HAKK HM3YYCHHBIX (HU3UYECKUX MOJENeH: MaTepHuaibHas TOYKa,
abCoMIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHHMK CBETa, JIyd, TOHKAs JIMH3a, IUIaHETapHas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/1pa;

® XapaKTEepPH30BaTh NMPHUHIIUIBI ACUCTBUS M3YYCHHBIX NMPHOOPOB W TEXHHUYECKHX YCTPOWCTB C
OIOPO Ha MX ONMUCAHMS (B TOM YHCJIE: CIIUIOMETP, JaTUYMKHU MOJO0KEHUS, PACCTOSHUS U YCKOPEHHUS,
pakeTa, 9X0JO0T, OYKH, NEPUCKOI, (oToanmapaT, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JT03UMETP,
KaMmepa BuibcoHa), HCMosb3ys 3HaHMS O CBOMCTBax (U3UYECKUX SBICHHM U HEOOXOIUMbIe
¢u3nyeckre 3aKkOHOMEPHOCTH;

® CIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX NMPHOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPH PEUICHUH Y4eOHO-TIPAKTUYECKUX
3aja4, ONTUYECKHE CXEMBbI JJIsl MOCTPOSHHsS M300pakeHHH B IIOCKOM 3epKaje M cobuparomeit
JIMH3E;



® TIPHUBOJUTH NMPUMEPHI (HAXOAUTh UH(POPMAIUIO O TIPUMEPax) MPaKTUISCKOrO UCIOIb30BaHUS
(bU3UYECKUX 3HAHWM B TIOBCEIHEBHOM >KM3HU sl oOecriedeHus: 0€30MacHOCTH MPH OOpaIIeHHH C
npuOOpaMH W TEXHHYCCKHMMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COONIOJACHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOILEH Cpe/ie;

® OCYHIECTBJIATH MOMCK wuHGpopMammu  (usnyeckoro coiepkanuss B VHTepHere,
CaMOCTOSITENTLHO (HDOPMYIHPYsI TTOMCKOBBIA 3ampOC, HAXOIUTHh MYTH OINPEACICHUS TOCTOBEPHOCTU
MOJIy9eHHOUW MH(OPMAIIMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U TIOTIOTHUTEIbHBIX UCTOYHUKOB;

® CIIONIB30BaTh IIPH BBHINOJIHEHUH YYEOHBIX 3aJaHHi HAayYHO-TIONMYJSIPHYIO JIUTEpaTypy
(U3HUYECKOTO COJIepPIKaHUs, CIIPAaBOYHBIC MAaTEPUAIIBI, pecypchl ceTn MHTepHeT, BiIaneTs npuéMamu
KOHCIIEKTUPOBAHHUS TEKCTA, TPeoOpa3oBaHus MHGOPMAITUH U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

® CO31aBaThb COGCTBCHHBIG IINCBMCHHBIC U yCTHBIe COO6H.[CHI/I$I Ha OCHOBEC I/IH(bOpMaI_II/II/I n3
HECKOJIBKUX HCTOYHUKOB (DU3MYCCKOTO COACPKAHMs, IyOJIMYHO TMPEACTABIATh PE3yJIbTaThl
MPOSKTHON WJIM UCCIIEIOBATEIbCKON JCSITEIBHOCTH, IPA 3TOM T'PAMOTHO HCIIOJIb30BaTh M3y4YCHHBIH
MOHATUIHBIN ammapar u3y4aeMoro pasjesia (pU3MKH U CONPOBOXKIATh BHICTYIUICHUE NIPE3CHTAIMEH C
y4€TOM 0COOCHHOCTEH ayJIUTOPUH CBEPCTHUKOB.

8 KJIACC
No Konnyectso 4acos DOneKkTpoHHBIE (IIU(POBHIC)
HaumenoBanue pas3aesioB U TEM IIPOrpaMMbl
n/m Bcero | K/P | Ip.p. | oOpa3oBarenbHbIE peCypehl
Paszgen 1. TensioBbie iBJIeHUSA
. bu6mmoreka [IOK
1.1 | CrpoeHue 1 CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoteka [IOK
12 | T 21 1
CIVIOBLIC HPOHECeH > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nen 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJIEHUSA
DJIEKTpUUYECKUE 3apsibl.
2.1 | 3a }I)KI;HHLIC Tenai IfX 7 1 bubmmorexa TTOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBHE
. . bubmuorexa [JOK
2.2 | IlocTOSAHHBIN 2TEKTPUUECKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2:3 | MarsuTHbIC ABICHIA 6 L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 | D 4
JICKTPOMATHITHAL AHAYKIN https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO 68 3 | 145
ITPOI'PAMME '



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

9 KVIACC

Ne KomiuecTBO 4acoB | Dnekrponnkie (U(poBbIE)
HaI/IMeHOBaHI/Ie pa3aen03 U TEM HpOFpaMMLI
n/n Bcero | K/P | IIp.p. | oO6pasoBaTenbHbIE PECYPCHI
Paznea 1. Mexannuyeckue siBJeHHUS
11 MexaHH4ecKoe IBUKEHNUE U CIIOCOOBI 10 1 bubmunoteka IIOK
" | ero omHCaHUA https://m.edsoo.ru/7f41a4a6
. bu6nuorexa [JOK
1.2 | BsaumonelicTue Ten 20 3 https://m.edsoo.ru/7f41a4a6
bu6nunorexa [IOK
1.3 | 3aKoHEI coxXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40

Pasznen 2. Mexanuuyeckue KoJ1e0aHUS U BOJHBI

bubnuoreka [JOK
2.1 | Mexanirieckue konebanua ! 3 https://m.edsoo.ru/7f41a4a6
bubmunorexa IIOK
2.2 | MexanmieckHe BOHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3nes 3. DileKTPOMArHUTHOE 110JI€ U 3J1eKTPOMATHUTHbIE BOJIHBI

31 DIIEKTPOMArHUTHOE MOJIE U 5 2 bubnnoreka [IOK
"™ | PAEKTPOMArHUTHBIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3znen 4. CBeToBbI€ SIBJICHUSA

4.1 | 3aKoHBI paCIPOCTPAHEHUS CBETA 6 2 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nunorexa [IOK
4.2 | JIuH3bI U ONTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 | Pa3noxenne OI0T0 CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 5. KBaurosble siBj1eHNUSA

51 Hcnyckanue u NorioieHne cBeTa 4 1 bubmuorexa [JOK
"~ | atToMoM https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
5.2 | CTpocHHe aTOMHOrO s/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 | AnepHele peakiun ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznen 6. [TIoBTOpuTE/ILHO-00001IAIOIIMI MOTYTb

[ToBTOpenue n 06001IEHHE
) but6mmoreka [JOK
6.1 | conepxanus Kypea pusuicu sa 7-9 9 2 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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| IPOTPAMME | ] | |

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

» ®usuka, 7 kimacce/ [lepeimkua A.B., OOmIEecTBO ¢ OTpaHUYECHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknonepHoe oo61ecTBo «M3narensctBo «IIpocBerienre»

» ®usuka, 8 knacc/ Ileppimkun A.B., O611ecTBO C OTpaHUUYEHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AknonepHoe oo61ecTBo «M3narenscTBo «IIpocBerienre»

» ®usuka, 9 xknacce/ [lepoimkun A.B., ['yrauk E.M., O61iecTBo ¢ orpaHIueHHOM
0TBETCTBEHHOCTHIO «[IPODAY; AkiinonepHoe o011ecTBO «I3/1aTenbcTBO
«IIpocsemienue»

METOIUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIS
https://catalog.prosv.ru/item/59357

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/09
https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/

https://resh.edu.ru/subject/28/9/



