MUHHUCTEPCTBO ITPOCBEIEHNS POCCUMCKOM ®EJEPALIMNA
MunucrepcTBo o0pa3oBanusi CapaToBCKOH 00J1acTH
VYnpasnenue o0pa3oBaHus aAIMHHUCTPAIIMH ATKaPCKOTO MYHHUITUTIATLHOTO paiioHa
MyHununagbHoe 001eo0pazoBaTeIbHOE YUpEXKISHHE — CpeiHssa 001meo0pa3oBaTebHas
mikosa Ne 9 r. Atkapcka CapaToBCKO# 00acTH

[Ipunoxenne k OOIT OO0
MOY - COHLI Ne 9 r. Atkapcka CapaToBCKO 00J1aCTH.

VYr1BepxaeHo npukazom Ne 109 ot 29.08.2025 r.

CenuHa TaTbsiHa AHaTonbeBHa

Cen Vl H a OU=u.0.a1peKTopa WKombI,

O=MOY-COLL Ne9 r. ATkapcka,
TaTbﬂ H a CN=CenuHa TaTbsiHa )

AHatonbeBHa, E=sc.9@mail.ru

A NOATBEPK/AAI0 ATOT IOKYMEHT

AH aTOn be B H acaoeﬁ YAOCTOBEpSIOLLE NOAMUCHI0

MeCTO noanucaHus

PABOYAS TIPOT'PAMMA
(1D 7334737)
yueOHoro npeamera «®@u3uka» (0a30BbIil ypOBEHbB)
JU1st oOy4Jarommxcst 7-9 KimaccoB
(cpok peanuzanuu 3 roaa)

Cocrasutens: Epmakosa O.M.

ATtkapck 2025



HHOACHUTEJBHAA 3AIIUCKA

[Iporpamma 1o (Qu3Mke Ha ypOBHE OCHOBHOTO O0OIero oOpa3oBaHMsS COCTaBlieHA B
COOTBETCTBUU C JICHCTBYIOIIMMU HOPMATHBHBIMU JIOKYMEHTaMH, Ha OCHOBE IIOJIOKEHUH U
TpeOoBaHUIl K pe3yJabTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeabHOU
nporpammel, mpencraBieHHbx B ®I'OC OOO, a Takke ¢ ydérom QeaepaibHON paboueit
nporpaMmsel Bocriutanus 1 Konuenuu npenojiaBanus yueoHoro npeamera «Pusnka.

Copneprkanue mporpaMMsbl 1o (hu3MKe HAmpaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH OOYYAIOIIMXCS U OpPraHHu3alUi0 W3ydeHHs (U3MKH Ha JeATeIbHOCTHOM ocHOBe. B
nporpaMMe 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTHM YYE€OHOTO TMpeaMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJbTaTaMm
00y4eHHs, a TAK)KE MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUYHbBIX YUEOHBIX PEAMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMa mo (u3MKe yCTaHABIMBAET paclpeelieHue y4eOHOro marepuaia 1Mo rojam
oOyuenus (o Kjaccam), ImpeiaraeT NPUMEPHYIO IIOCIEI0BATEIbHOCTh H3YYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHsSI MPEAMETHOIO COJEPKAHUSA U y4ETE BO3PACTHBIX OCOOCHHOCTEHN
oOyJaromuxcs.

[Tporpamma mo ¢usuke paspaboTaHa ¢ HEIbI0 OKa3aHUS METOAMYECKON IMTOMOIIM YIUTEIIO B
co3aaHuu paboydei MporpaMMsbl 1o y4eOHOMY MPEAMETY.

OwusmKa SBISIETCS CHCTEMOOOPa3yIOIUM ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJNIBKY (PU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
Ouonorvel, acTpoHOMHEW W (HU3UYECKOW reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT Haubosee sicHble oOpa3lbl MPUMEHEHUS HAy4yHOro MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 TNaBHBIX 3a/a4 (QU3NYECKOro 00pa3oBaHUs B CTPYKType o0Iero obpazoBaHus
COCTOUT B (HOPMHUPOBAHMHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W HHTEpeca K Hayke Yy
oOyJaromuxcs.

W3ydyenne ¢u3uku Ha 0a30BOM ypOBHE TMpEAINoiaraeT OBJaJeHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBICHUS;

® OIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JaHHBIE M HCIOJb30BATh HAYYHBIE [OKa3aTeNbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.

Ilenn wu3ydyeHuss (GU3MKM Ha YpPOBHE OCHOBHOIO OOIEro o0Opa3oBaHUs ONpEIeNeHbl B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTEIbHBIX OpraHU3aIUsaX
Poccuiickoit ®enepanyy, peanu3ylolMX OCHOBHbIE 00meo0pa3oBaTelbHbIE MPOrPaMMBI,
yTBepkI€HHONW pemenuemM Komutermm MunncrepctBa npocsemenus Poccuiickonn ®Penepanyu
(mportokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).

Henun usyvyenus puznku:

e npuoOpeTeHrne UHTepeca U CTPEMIICHUS 00YyJaroIUXCsl K HAYyYHOMY U3Y4YE€HUIO TIPUPO/IBI,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMpEACTAaBIEHUH O HAYYHOM MeTOoAe TO3HaHus U  (HOpMHUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (QopmupoBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3YyUYEHHsS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue npeAcTaBieHUN O posin (UMK IS Pa3BUTHUS JIPYTHMX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH;

® Dpa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeld npodeccrnoHaIbHON
NeSATeTLHOCTH, CBSI3aHHOW ¢ (DM3UKOMU, MOATOTOBKA K NMajJbHEUIIEMYy OOYYEHHIO B 3TOM
HalpaBJICHUHU.

Joctuxenne HTHX Ieled mnporpaMMmbl MO (QHU3MKE Ha YpPOBHE OCHOBHOIO OOIIETO
00pa3oBaHus 00eCIeUnBaCTCS PEIICHUEM CIEAYIONINX 3a1aY:



e npuoOpeTeHrne 3HaHUW O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHUYECKHX, TCIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHrne YMEHHUI ONUCHIBATh U OOBACHATH (PU3MUECKUE SBJICHUS C UCIIOIb30BaHUEM
MOJIy4YEHHBIX 3HAHUI;
® OCBOCHHME METOJOB pELICHUS TMPOCTEHIINX pacuy€THBIX 3aJady C HCIOIb30BAaHHEM
(bU3HYECKUX MOJIEeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHE YMEHUH HAOIIOAATH TMPUPOTHBIC SBICHUS U BBIOJHATE OMBITHI, JTA0OPATOPHBIC
paboThl M HSKCHEPUMEHTAIbHBIE HCCIEIOBAHMUS C HCIOJIb30BAHUEM H3MEPUTEIbHBIX
npuOopoB;
® OCBOGHHE MPHEMOB pabOThl ¢ HHPOpPMALUEH (QHUIUIECKOTO COACPIKAHUS, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (PU3UKHU, aHAIW3 U KPUTHYECKOE
OlLICHUBaHHE MHPOPMALINY;
® 3HAKOMCTBO €O cdepaMu MpodhecCHOHATBLHON NeATETbHOCTH, CBI3aHHBIMH ¢ (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3HUECKON HAYKU.
Ha wusyyenue ¢usuku (0a30BbIi ypOBEHb) Ha yYpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
otBoauTCs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kimacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme mo (Gu3uKe MepedeHpb JabopaTOPHBIX pabOT M OIMBITOB HOCUT
PEKOMEH/1aTeNIbHBINA XapaKkTep, YUUTellb JAeaaeT BbIOOp NMpoBeeH s J1a00paTOPHBIX PadOT U ONBITOB
¢ Y4€TOM MHAUBUAYAIBHBIX OCOOEHHOCTEN O0y4aroluXcsl, CIUCKA AKCIIEPUMEHTAIbHBIX 3aJaHHMH,
IpeJlaraéMblX B paMKax OCHOBHOI'O FOCYIapCTBEHHOIO IK3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mpupone. SBieHus npuponbl. Pusnyeckue sBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNWYMHBL. V3MepeHne ¢uzndyeckux BedudyMH. Du3MUEcKHe NpUOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usmka m apyrue ecTeCTBEHHbIE HAYKHM H3YdaloT Npupony. EcrecTBeHHO-HAaydHBIN
METOJl TO3HaHWs: HaOIIOJIeHHe, IIOCTAaHOBKAa HAYYHOIO BONPOCA, BBIABMIKEHHE T'HIIOTE3,
AKCIIEPUMEHT I10 MMPOBEPKE TUIOTE3, 00BsICHEHNE Habm0aemMoro siBieHus. Onrcanne Gu3nIecKux
SIBJIEHUU C IIOMOIILIO MOJEJIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBBIE, JICKTPUUECKHUE, MAarHUTHBIE, CBETOBBIC SIBJICHHUSI.

2. ®usuyeckue MpUOOPHI M TPOIEAypa MPSAMBIX U3MEPCHHI aHAJIOTOBBIM U IU(GPOBBEIM

puoOpOM.

Jlabopamopusie pabomsl u onvimel.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TE.
N3mepenne TeMrepaTypbl IpU TOMOIIM JKMJIKOCTHOIO TEPMOMETpa M JaT4yHKa
TEeMIIepaTyphI.
6. IlpoBemeHue wuccieqOBaHHUs IO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJNETa IIApUKA,
MYIIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBHICOTA MTYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOEHHHU BeleCTBA.

CrtpoeHue BenecTBa: aToMbl U MOJIEKYIIBI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxenue wyacTtuiy BemiecTBa. CBS3b CKOPOCTH JABWKEHUS YAaCTHI[ C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, auddys3us. BzaumonelcTBHE YaCTHIl BEIIECTBA: MNPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM U  TBEPIBIX
(KpuCTaINTMYeCKUX) Tel. B3auMoCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHHIA BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddys3un.

3. HaGmionenue siBneHUi, OOBACHSIOMUXCS MPUTSHKEHUEM WU OTTAIKMBAHHEM YaCTHIL

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbIThI IO HAOMIOICHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBHUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe nBrkeHHe. PaBHOMepHOE M HepaBHOMepHOe JBmkeHne. CkopocTh. CpemHsis
CKOpOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHU ABUKEHUS.

SlBnenne wuwHepuuu. 3aKOH WHEpUUH. B3anmmoaeincTBhe Tel Kak NpUYMHA W3MEHEHHS
CKOpOCTH JBWXEHHMs Tel. Macca kak Mepa uHepTHocTH Tena. I[lmotHocte BemiectBa. CBsi3b
MJIOTHOCTH € KOJTMYECTBOM MOJIEKYJN B €TMHUIIE 00BhEMA BEIIECTRA.

Cuita kak xapakTepucTuKa B3aumojiericTBus Ten. Cuma ynpyroctu u 3akoH ['yka. M3amepenue
CUJIBI C ITOMOILBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHUsS M cuia TshkecTH. Cuila TSKECTH Ha JPYTIHX

agrwbdE
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minaHerax. Bec tema. HeecomocTh. CiiokeHHWe CHJI, HAIMpPaBICHHBIX 110 OJHOW TMPSMOM.
PaBnogeiicTByromas cun. Cuiia TpeHus. TpeHUe CKONbKEHUS U TpeHHE NoKos. TpeHue B mpupone

U TEXHHKE.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO ABUXKEHMS Tela.

2. H3mepeHue CKOPOCTH MPSIMOJIMHEHHOTO IBUKEHUSI.

3. HalGnroneHue siBIeHUS UHEPIUU.

4. HaOmroneHue U3MEHEHHs CKOPOCTH MPU B3aUMOAEHCTBUU TEN.

5. CpaBHeHME Macc 0 B3aUMOJICHCTBHIO Tell.

6. CnoxxeHue CHJI, HalPaBJICHHBIX IO OJTHON TPSIMOM.

Jlabopamopnwvie padbomot u onvimeol.

1. OmpeneneHue CKOpOCTH pPaBHOMEPHOIO JBMKEHHUs (IIapuKa B JKUIKOCTH, MOJAEIU
JIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajiee).

2. OmnpeneneHue CpeaHEH CKOPOCTU CKOJBXEHUS Opycka WIM IIapuKa IO HaKJIOHHOU
IUIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEA.

4. OneIThl, AEMOHCTPUPYIOIIUE 3aBHCUMOCTb DPACTSDKEHUS (JedopMaluu) MNPYKHHBI OT
IIPUJIOKEHHOMN CHJIBI.

5. OIBIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUSI U yBeJWYeHUs AaBieHus. [[aBnenue raza. 3aBUCHUMOCTb
JaBjieHus ra3za ot o0béma, Temreparypsl. [lepenaua naBrieHus TBEPABIMU TellaMU, KUIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTH4yecKkue MaIMHBI. 3aBUCHUMOCTb JIaBJICHUS >KUJIKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Coobmaromuecs cocyasl. [ napaBnnyeckue MEXaHU3MbI.

Atmocdepa 3emimm u armochepHoe naBieHue. [IpudMHBI CyImIEeCTBOBAaHHS BO3IYLIHON
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOro [aBieHHs. 3aBHCHUMOCThb
aTMOc(epHOTo JaBJIEHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11 u3mMepeHust aTMocPepHOTro
JIaBJICHUSI.

JlelicTBHE KMIKOCTH W raza Ha MOTPYXEHHOE B HHUX Tello. BrlTankuBaromias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTH JaBJIEHHUA ra3a OT TEMIEPATYpPHI.

2. Tlepemaua maBieHUs )KHIKOCTBHIO U Ta30M.

3. CooOmiaronyecs cocybl.

4. T'mapaBiaudeckHil mpecc.

5. TlposiBnenue neiicTBust aTMOCHEPHOTO AaBICHUS.

6. 3aBHCHUMOCTH BHITAJKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOW YaCTH Tella M TUIOTHOCTH
JKUJKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIEH CHIIBI BECY BHITECHEHHOM KMIKOCTH.

8. VYcnoBue nuaBaHUs Tell: IUIABAHKUE WU TIOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. WccnemoBanue 3aBUCHMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOW B >KHIKOCTH
YacTH Tea.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBI, JCHCTBYIONICH HA TeNO, TOTPYXEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI, JICUCTBYIOMICH HA TEIO B XKHUIKOCTH,
OT Macchl Tena.

4. OmnbIThl, TEMOHCTPUPYIOLINE 3aBUCHMOCTb BBITAJKUBAIOIIEH CUJIBI, JEHCTBYIOLIEH Ha

TENO B KHUJKOCTH, OT 00bEMa MOTPYXKEHHOW B KHUAKOCTh YacTH Tella M OT TUIOTHOCTH
YKUIKOCTH.



5. KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKHM U OIpeaeieHue eé
IPYy30I0ABbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: phIyar, 0J0K, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecusl phluara.
[TpumeHeHre paBuiia paBHOBECHUS pblyara K 0JI0Ky. «30s10To€e mpaBuiio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. Kunernueckas U noreHuuanbHas sHeprus. [IpeBpamenne oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenennie pabOTBl CHJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUU Tejla 110

TOPU30HTAIILHON IIOBEPXHOCTH.

2. HWccnenoBanue yciaoBHi paBHOBECHS phlyara.

3. Wsmepenne KII1J] Hak1OHHOHN TIIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3gen 6. TenvioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO--KMHETUYECKON TEOpUHU CTpOeHHUs BelecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyd.  ONbIThl, NOATBEPKIAAIOIIME  OCHOBHBIE  IOJOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOrO, KHUAKOTO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucramindeckue u
amop¢ubie Tena. OObSICHEHNE CBONCTB Ta30B, JKUIKOCTSH M TBEPIBIX TSI HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMauMBaHME W KanWUIApHbIE SBIEHUA. TermioBoe
pacuIMpeHme u cxxartue.

Temneparypa. CBsi3b TeMmMmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHS YaCTHII.
Bnytpennss sueprusi. CriocoObl U3BMEHEHHUSI BHYTPEHHEW SHEPruM: TEeIUIonepeaada u COBEPIICHHE
paboTsl. Busl Terionepeaaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonuyectBo TemioTel. YaenpHas TEIIOEMKOCTH BEIIECTBA. TemIooOMEH U TEIUIoBOE
paBHOBecHue. YpaBHeHHE TemioBoro Oananca. [lnmaBieHwe W OTBepAEBaHHE KPHUCTAJUIMYECKUX
BEIIECTB. YAeNbHas Terora TuiaBiaeHus. [lapooOpazoBanne u KoHAeHcaius. Vcnapenwue.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEpPaTyphl KHWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner  pabotel TemnoBbix naBurateneit KIIJ[ TemmoBoro nBuratens. Temnossie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U PEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

Habmroenue siBJIeHUI cMauMBaHUS ¥ KAMHJUTSIPHBIX SBICHUM.

HabGnronenue TenioBoro paciimpeHus Tel.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxuaxieHre Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

lO CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

LCoNoOA~AWNE



11. HaOmroneHne KUIIEHUS.
12. HaGnroieHue mocTosSHCTBA TEMIIEPATYPhI ITPU TUIABJICHUH.
13. Mozeny TEMIOBEIX IBUTATENEH.
Jlabopamopuusie pabomot u onvimol.
OnbITh! 10 OOHAPYKEHUIO I€HCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKECHUS.
OnbIThI IO BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPBIX TEI.
Omnpenenenue AaBICHHUS BO3yXa B OaJUIOHE LINPUIIA.
OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJIEHUS BO3/lyXa OT ero oo0néma u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3sl JUHEHMHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEPaTypHlI.

7. HaOmoneHue W3MEHEHUs BHYTPEHHEHW SHEpruu Tejla B pe3yibTaTe TeIuIonepeaud |

paboThI BHEUTHUX CHIL

8. MHccnenoBanue sBICHUS TEINIOOOMEHA PU CMELIMBAHUY XOJIOJHON U ropsiueii BOJbI.

9. OmnpezneneHne KOIMYECTBA TEIUIOTHI, MTOJIYYEHHOTO BOAOH MPH TEIIOOOMEHE C HArpeThIM

METAJTIMYECKUM LIUIUHIPOM.

10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIIapeHus.

12. Onpenenenne OTHOCUTENILHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIIIOTHI IJIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

Onexrpuzanus Ten. [[Ba poja 3JIeKTpUYEcKUX 3apsAnoB. B3anMozaelcTBUe 3apsKEHHBIX TEl.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJI OT BEIMYMHBI 3apsioB U
pacCTOSHUS MEXAY TeJIaMHu).

Onekrpuueckoe mnone. Hanpsok€HHocTh anexkTpuyeckoro mnoisid. llpuHnun cynepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu anexkrpudeckux 3apsaoB. DieMeHTapHbIN a1ekTpuueckuil 3apsa. CTpoeHue aroma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsAa.

ONEeKTpUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHHUS AJIEKTPUYECKOro TOKA. McTOuHUKH
MOCTOSIHHOTO TOKa. JIeHCTBHSA SIEKTPUYECKOro TOKa (TElIOBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckasg unenb. Cuima Toka. OeKTpudeckoe HampspkeHune. ConpoTHBIIEHHE
NPOBOJAHMKA. YJENbHOE CONPOTHBIEHUE BemecTBa. 3akoH Oma Uil ydacTKa  IIelH.
[TocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota u MoiHOCTh AseKTpudeckoro Toka. 3akoH Jxoymns—JleHna. DnekTpuueckue Lenu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTostHHBIE MarHuThl. B3auMMOEHCTBHE ITOCTOSIHHBIX MarHuTOB. MarHuTHOE TIOJIE.
MaruuTtHoe nosne 3emMiId ¥ €ro 3HaueHue i >kM3HU Ha 3emuie. OnbIT Opcrena. MarauTHoe nosue
aNeKTpudeckoro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleficTBrie MarHUTHOTO TOJISI Ha
IIPOBOAHMK C TOKOM. DJIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA. Mcnonp3oBanue anekTpoaBurareneii B
TEXHUUYECKHUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Oneiter @apages.  SBneHue  snekTpoMarHUTHOM — MHAyKuuu. IIpaBuwiio  Jlenna.
OnekrporeHepatop. CrnocoObl MOMY4YeHHS] DSIEKTPUUYECKOM HSHEpruu. OJNEeKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aNeKTpUYeCKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

agrwpnE
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MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.
HcToyHrKH MOCTOSTHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIit pazps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 31eKTpUYECKOro HalpsKEHUSI BOJIbTMETPOM.

. Peocrat u mara3uH COnpOTHBIIEHUM.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH pa3/eJIeHUs MOJIOCOB MarHuTa.
. MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1nosie Toka. JJIeKTPOMAarHuT.

. lelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie padbomot u onvimol.

1. OnbIThl O HAOIIOAEHUIO SJEKTPU3ALUH TEJ HHAYKIUEH U IPU COPUKOCHOBEHHH.

2. HccnenoBanue neiicTBUS SIEKTPUYECKOTO OIS HA IIPOBOAHUKH U IUDIICKTPHUKH.

3. COopka u npoBepka padbOThl JIEKTPUUECKOH LIEMTU TOCTOSTHHOTO TOKA.

4. H3MmepeHue U peryJupOBaHHUE CHIIBI TOKA.

5. H3mepeHue u peryaupoBaHUe HaNpsKEHUS.

6. HccrnemoBaHue 3aBUCHMOCTH CHJIBI TOKA, WAYIIErO 4Yepe3 Pe3nCTOp, OT COMPOTUBIICHUS
pe3rcTopa M HaIpPsHKEHUs Ha Pe3UCTOPE.

7. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUECKOTO CONPOTHBIICHHSI TIPOBOJHUKA
OT €ro JUIMHBI, TUIOIAAN ONEPEYHOIr0 CEYeHUs U MaTepuaa.

8. TlpoBepka mpaBmiIa CIIOKEHUS HANPSDKEHWH TPHU TOCIET0BATEIFHOM COSIMHEHHH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Uit CUIIBI TOKA MPH MAPAJUIEITBHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOThI ANEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

11. OnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, MJIYLIETO Yepe3 JaMIIOUKy, OT HaIllpsDKEHHs Ha
HEH.

13. Onpenenenue KIIJl HarpeBares.

14. VccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. I3yuyeHre MarHUTHOIO IIOJIi TOCTOSHHBIX MArHUTOB MpU HUX OOBEJAMHEHUHM U
pa3esIeHHH.

16. UccnenoBanue AEUCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, TEMOHCTPUPYIOIIAE 3aBUCHMOCTD CHIIBI B3aWMOJICHCTBHS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTYIIIKE.

18. M3yueHne AeWiCTBUSI MATHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpyupoBaHnue 1 u3ydeHue paboTsl dJIEKTPOIBUTATENs.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITBl 1O MCCIEIOBAHUIO SIBICHUS DJIEKTPOMArHUTHOM MHIYKLMU: HUCCIEI0BaHHE
W3MEHEHH 3HAUYEHUS ¥ HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.



Mexannueckoe aBukeHne. MarepuasnibHasg Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOr0  JBWXKEHHUs. PaBHOMEpHOE mpsAMONMHEWHOE nBUkeHue. HepaBHoMepHOe
npsMOJIMHENHOe JBrkeHne. CpenHsis W MIHOBEHHash CKOPOCTh Tela IpU HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMoiiMHElHOe aBrkeHue. CBoOomHoe maneHue. OnbIThl
lanunes.

PaBHOMepHOE ABMKEHHE IO OKpy:KHOCTH. Ilepmon u yacrora oOpamieHusi. Jlunelinas u
yriioBas CKopocTH. LIeHTpoCTpeMHUTEIbHOE YCKOPEHHE.

ITepsbiii 3akoH Hprotona. Bropoit 3akon HreroTona. Tperuit 3akon Hprorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cwita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHUs CKOJIbXXEHUS, CUjla TPEHUS MOKOs,
JIpyrue BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHE CBOOOJHOTO MaJeHHUS.
Jewxenue mnanet Bokpyr Comnua. [lepBas kocMuueckast ckopocts. HeBeCOMOCTh U Eperpy3Ku.

PaBHOBecue MarepuanbHOi Touku. AGcomoTHO TBEPAOE Tesno. PaBHOBecue TBEPOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3Menenue umnyinbca. MMnynbc cuibl. 3aKOH COXPAaHEHUsS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota M MOIIHOCTh. PabGoTa cui TspkecTH, ynpyroctd, TpeHus. Cs3b
sHeprun U padoTel. lloTeHuManbHAsE SHEpPrUsi Tejia, MOAHSATOTO HaJ IMOBEPXHOCTHIO 3EMIIU.
[loTeHuumanbHas sHeprusi cxaror npyxuHbl. Kunetuueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTrO JIBIXKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHEHHME MyTeH M TPACKTOPUN IBUKEHHS OJHOTO M TOrO K€ Tela OTHOCHUTEIHHO

pa3HBIX TEJI OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUSI.

5. HaGnroneHue IBMKEHUS Tela MO OKPYKHOCTH.

6. HaOmroneHne MeXaHWUYECKUX SIBICHHN, MIPOUCXOMSIINX B cucTeMe oTcuéra «Termexkay

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUH OTHOCHTENFHO KaObuHeTa (PU3HKHU.
7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JICUCTBYIONIECH Ha HETO CHUJIBI.
8. Halmronenue paBeHCTBA CUJ MPU B3aUMOACHCTBHUH TE.
9. H3meHeHwme Beca Telia IPH YCKOPEHHOM JIBHKSHUH.
10. [Tepenaya ummynbca MpU B3aUMOICHCTBUU TEJI.
11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEN.
12. CoxpaHeHue UMMIyibca MPU HEYIPYTOM B3aUMOJACHCTBUH.
13. CoxpaneHue UMITyJIbCca P a0COIIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14. HabnroieHne peakTUBHOTO JBUKECHHUS.
15. CoxpaHeHne MexaHU4eCcKO SHEPTUH MPU CBOOOIHOM IaJICHUH.
16. CoxpaHeHne MeXaHUYECKOW SHEPTUH MPH JABIKEHUU Tella MO IeWCTBUEM MPYKHHBI.
Jlabopamopnwvie padbomot u onvimol.
1. KoncTpyupoBaHue TpakTa JUis pa3roHa W JajdbHEHIIEro paBHOMEPHOTO JBHKEHUS
MIapUKa WA TEIIeKKH.

2. OmpeneneHue cpenHed CKOPOCTH CKOJIbKEHUS Opycka WIM JBMKEHHUS IIapuKa I10
HaKJIOHHOM TJIOCKOCTH.

3. Ompenenenue YCKOpEHHUsS Tela TpU PaBHOYCKOPEHHOM JIBIDKEHHUU 10 HAKJIOHHOU
MJIOCKOCTH.

4. VccnenoBaHHe 3aBUCHMOCTH MYyTH OT BPEMEHHU IMpPH PaBHOYCKOPEHHOM JBIKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka TUMOTE3BI: €CIIA MPH PAaBHOYCKOPEHHOM JIBM)KCHUHU 0€3 HAYaJIbHOW CKOPOCTH
IMYTU OTHOCATCA KaK psAn HEYETHBIX YHUCCJl, TO COOTBCTCTBYIOIIHNEC MMPOMEIKYTKH BPCMCHU
OJTMHAKOBEI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHUJIBI TPCHHUA CKOJIBXKCHUA OT CHJIbI HOPMAaJIbHOTO
JIABJICHHUSI.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHSL.

OnpeneneHue )XECTKOCTH TPYKUHBI.

Onpenenenne pabOThl CHUJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHMHM Tella IO
TOPH30HTAILHOW TOBEPXHOCTH.

Omnpenenenne pabOThl CWIIBI  YIPYrOCTH TIPH TOABEME Tpy3a C HCIOIb30BAHUEM
HETIOIBIDKHOTO U TTOABHYKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebarenpHoe naBmxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWIA: IEPHUOJ, YacToTa,
amIuiutyna. Marematuueckuii W OPYKUHHBI  MasTHUKH. [IpeBpailieHue 5sHepruv Mpu
K0JIe0aTeIIbHOM JIBFDKCHUH.

3aryxarmue kosebanus. BoiHyxknaeHHble konebanus. Pe3onanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [Ipo1onbpHbIE U MONepeyHbie BOJIHBIL. [[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnuecKue BOJIHbBI B TBEPJOM TeJle, CECMUUECKHUE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxenue 3Byka. IHppa3ByKk U yiIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACUCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. Habmonenne BBIHYKICHHBIX KOJICOaHUI U pe30HaHCa.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCcTHYECKM pe30HaHC.

Jlabopamopnwvie padbomut u onvimol.

1. Onpenenenue 4acTOTHI U EpHOAA KOJIeOaHUI MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHne 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH Tepuoja KojeOaHWH MOJBEIIEHHOrO0 K HHUTHU TIpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Tepuojia KoleOaHWH NPYXKUHHOTO MAasTHUKA OT MAacchl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepuoJa KojieOaHui rpysa, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh NEepHo/ia KojeOaHUi MPYKUHHOTO MasTHUKA
OT MacChl Tpy3a H KECTKOCTH MPYKUHBL.

7. V3mepeHue yckopeHHs! CBOOOAHOTO MaJJeHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUTHOE T0JI€. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. Mcrionb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /11l COTOBOM CBS3H.

DnexkTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyueBast monens cBera. Mcrounmku cBera. [IpsMonmHEiHOE pacmpocTpaHEHHE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpaK€HHUs CBETA.

10



[Ipenomnenue cBera. 3akoH mperomiieHUsa cBeta. [logHOE BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xon mydeii B muH3e. OnTudeckas cucrema (horoanmnapara, MUKPOCKOTIA U TEJIECKOTIIA.
I'na3 kak onTuyeckas cucreMa. biM3opyKkocTh U 1abHO30PKOCTb.

Pasnoxxenue Genoro ceera B crnekTp. OnbiTel HhtoToHA. ClloK€HHE CIIEKTPAIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OrnrTruyeckuii CBETOBO/I.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10 Mozens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia MaJieHusl.
2. HzydeHme xapakTepUCTHK U300paKeHUs IpeAMETa B IIIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBHCHMOCTH YIJia MPEIOMIICHUs CBETOBOTO Jiyya OT yIJjla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toryuenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpIThl 1O BOCHPHUATHIO IIBETa NPEIMETOB NpU HMX HAOIIOAEHUM Yepe3 LIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnwiTel Pezepdopaa u mnaneTapHas Mozaenb atoma. Mogens aroma bopa. Hcnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas ™ogens aroMHoro siapa. HM3orombl. PanunoaktuBHbIE mnpeBpanieHus. l[lepuon
noJtypacnaaa aTOMHBIX sIJiep.

SAnepHble peakiuu. 3aKOHbI COXpPaHEHUS 3apsiI0BOTO U MAacCOBOTO YMCEN. DHEPrusi CBA3U
aTOMHBIX sAnep. CBs3p Macchl U dHepruu. Peaknuu cuHTres3a n aeneHus saep. VIcTOUHUKM SHEpruu
ConHua u 3B€31.

Snepnas snepreTuka. JIeicTBUS paguOaKTUBHBIX U3TyYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrnieKTphl pa3IMyHbIX T'a30B.

CnexTp BoaOpo/a.

Habmoienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

Perucrpanus u3inydeHus IpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TPEKOB: HW3MEPEHUE HHEPTUM YacTUIBI 10 TOPMO3HOMY NyTH (IO
dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

©CoNoORWN

No ok

cuawNE
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[ToBTOpHUTENEHO-0000IIAOIIMI MOIYIb TPEIHA3HAYCH IS CUCTEMATU3alMu U 000O0IICHUS
MPEIMETHOTO COJIEP)KAHUSI U OMBITA JEATEIHHOCTH, MPHOOPETEHHOTO NPU M3YyYEHUH BCEro Kypca
GU3KMKKM, a TaKXKe JUIA MOJATOTOBKH K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (PHU3UKE I
00yJaromuxcsi, BHIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Tpu W3ydeHUH AAHHOTO MOJYJIS PEATH3YIOTCS M CHCTEMATHU3HPYIOTCS BHJIBI JACSITCIbHOCTH,
HA OCHOBE KOTOPBIX 00ECIICUNBACTCS JOCTHKCHHE TIPEIMETHBIX M METAMPEAMETHBIX TIAHUPYEMBIX
pe3ysbTaToB 00y4eHHs, (GOPMHUPYETCS €CTECTBEHHOHAYYHAs TI'PAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIICJIOBAHUS SIBIICHUN TPUPOILI W TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHAITH
(bu3HYecKre ABICHUS, IPUMEHSIS TOJydCHHBIC 3HAHMS, PEIIATh 33JIa4H, B TOM YHCJIC KAYeCTBEHHBIC
U DKCTIEPUMECHTAJIbHBIC.

[TpuHIMITHATIBHO JEATSIBHOCTHBIA XapaKTep JaHHOTO pasjelia peaau3yercs 3a CUéT Toro,
9TO 00yYaIOIIUECs BBITOIHSIOT 33/IaHUs, B KOTOPBIX MM IMPEIIaraercs:

Ha OCHOBE ITOJIYYCHHBIX 3HAHUH pacrio3HaBaTh M HAYYHO OOBACHATH (DPU3NYCCKHUE SBIICHUS B
OKPYKAOIICH MPUPOJIC U IOBCETHEBHOM JKU3HH,

HCIIOJIb30BaTh HAyYHBIC METOJbI HCCIICIOBAHMS (DU3NYCCKUX SIBJICHUH, B TOM YHCIE JUIS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIC OCHOBbI HamOoJiee BAXKHBIX JIOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHYESCKOTO HCIIOJIB30BAHMS PA3JIMYHBIX MCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
IPEBPAICHHS U COXPAaHCHHSI BCEX U3BECTHBIX BUOB SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3y4yenue GU3NKN Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIPABICHO Ha JOCTIKEHHE

JIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPEAMETHBIX 06p330BaTCJ'II)HI)IX PE3YIbTATOB.

B pesynprare wu3yyeHus (U3MKM Ha YpPOBHE OCHOBHOTO o0Omero ooOpa3oBaHus Yy

oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

MPOSIBJICHUE HMHTEpPeca K HMCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOW (HU3MYECKOM
HAYKH;

IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNCKHUX YUEHBIX--(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U STHYECKHUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYECKUM MPUMEHEHHEM JOCTHKCHUH (PU3UKH;

OCO3HaHUE BaAXXHOCTH MOPAIbHO--3TUYECKUX TPUHIUIIOB B ACSITEIHLHOCTU YUEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

BOCHIPUATHE JCTCTUYCCKUX KadeCTB (U3MUECKON HAayKu: €€ TapMOHUYHOTO ITOCTPOCHHSI,
CTPOTOCTU, TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

OCO3HaHWE [EHHOCTH (PH3UIECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIOLIEN KYIbTYpPHI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON A TENbHOCTH;

5) popMupoBaHus KYJbTYpPbI 310POBbS K IMOLMOHAJIBHOIO 0J1arONMOJIyYHA:

OCO3HaHUE IIEHHOCTH 0€30macHOro o0pa3a XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BOKHOCTH TpaBWl 0€30MaCHOr0 MOBEACHUS HA TPAHCIIOPTE, HA JIOPOrax, C IEKTPUUYECKUM U
TEIUJIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX YCIOBHUSAX;

chOpMHUPOBAHHOCTh HaBbIKa periekcuu, MPU3HAHKME CBOETO IMpaBa Ha OIHUOKY U TaKOTO Ke
MpaBa y IPyroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIUTAHUA:

aKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKHX 3a4ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aIyy, TOpoJia, Kpast) TEXHOJIOTHYECKON U COIMAIbHOM HAMPABJICHHOCTH, TPEOYIOMINX B
TOM 4HClIe U (PU3HUECKUX 3HAHUI;

MHTEpPEC K MPAKTUIECKOMY U3YUEHHIO PO eccHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

OpHUEHTAIIMS Ha TPUMEHEeHHEe (PU3MUECKUX 3HAHUM JIJIS pelieHus 3a/1a4 B 00J1aCTH OKPYKaroIIeH
Cpelbl, TUTAHUPOBAHUS TOCTYIKOB M OIEHKH UX BO3MOXHBIX MOCJIEACTBUHN ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUe TT00aTBHOT0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil UX pelieHHs;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON ¥ MPUPOAHOH Cpe/bl:
MOTPeOHOCTh BO B3aWMOJCHCTBUYU TPU BHITIOJHEHUH UCCIICIOBAHUA W MPOEKTOB (HU3UIECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JAESITEIbHOCTD;

MOTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4HCle (HOPMYIUPOBATHh UJIEHU, TIOHATHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSX;

0CO3HaHUuE AePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
TIJITAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3UUECKHUX 3HAHUIA;

CTPEMJICHHE aHAJU3UPOBATh W BBISABJISATH B3aMMOCBSI3HM MPHUPOJIBI, OOIIECTBA W SKOHOMHUKH, B
TOM YHCJIE C UCITOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OIICHKA CBOMX JICUCTBHI C yUETOM BIMSHHS HA OKPYKAIOIIYIO CPEIY, BOSMOXKHBIX TJI00ATBHBIX
MOCJIECTBHI.
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METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHHs TporpamMmsbl 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOywaromerocst Oynyr chopMupoBaHBl MeTampeAMeTHbIEe Pe3yJabTaThl, BKIIOYAIOIINEC
MI03HABATENIHBIC YHUBEPCAIbHbIC y4eOHBbIC JICHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
yueOHbIe JIeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIC YyUeOHbIE ACHCTBUSI.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALUU, OCHOBAHUS U1 0000LICHUS |
CpPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH MPUYUHHO--CJIE/ICTBEHHBIE CBSI3M MpPHU HU3YYeHUU (UBNYECKUX SBICHUN U
NPOIIECCOB, JeNaTh BBIBOJABI C WCIOJB30BAHWEM JICAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKIX BEJTUUMH;
CaMOCTOSITENIbHO BBIOMpATh croco0 perieHus yueOHoW (u3nyecKoil 3amauu (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEUICHHWs, BBHIOOp Hamboiiee TMOAXOIAIIETO C  y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII MHCTPYMEHT MO3HAHMUS;

NPOBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3UIECKUI
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3UUECKOTO SBICHHUS;

OLIEHMBAThb HAa NPUMEHUMOCTb M JOCTOBEPHOCTb HMH(OpPMAIMIO, MOJIYYEHHYIO B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIMPOBaTH 0OOOIIEHUS U BBIBOJBI 110 pe3ybTaTaM MPOBEAEHHOTIO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHeiIlee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TAKKe
BBIJIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Padora ¢ undpopmanmeii:

INPUMEHSTh pa3IMYHble METOJbl, MHCTPYMEHTHl W 3alpochl MpH MOHCKE U OoTOOpe
UHGPOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaJTM3UPOBaTh, CHUCTEMATU3UPOBAaTh U HHTEPHPETHPOBATH HH(GOPMAIMIO PA3THUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMy mpelacTaBieHHs HHQOpPMALUH U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaddl HECIOXKHBIMM CXEMaMH, JAHarpaMMaMHd, HWHOMN
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC yHHBepcaibHblIe y4eOHbIe JeHCTBHUSA:

B X0/1e 00CYyX/IeHUsI y4eOHOro MaTepHaia, pe3yabTaToB JabopaTOPHBIX padoT U MPOEKTOB
3aJ1aBaTh BOIPOCHI M0 CYIIECTBY 00CYkK/1aeMOil TeMbl U BBICKA3bIBATh UJEH, HAlIEJICHHBIE
Ha pellleHHe 3aJauu 1 MoJiiep kaHue 0J1aroxenaTeIbHOCTH OOIIEHHMS;

COMOCTABJIATH CBOM CYXACHHMS C CYXKICHUSIMU JApPYrUX YYaCTHHUKOB JUAJIOra,
0OHapyXHUBaTh pa3IMn4yKie U CXOJCTBO MO3UIHII;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyoJIMYHO  TPEJACTAaBJIATH  PE3YJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUSI, TPOEKTA);

MOHMMATh U KCIIOJIb30BATh MPEUMYIIeCTBa KOMAHIHON M MHIMBUIYaIbHOW pabOTHl NMPU
peLIeHNH KOHKPETHON (U3UIECKOM MpoOIeMBbl;
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MPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBAaTH JIEUCTBUS 10 €€
JTOCTHDKCHHIO: PACIIPECNIITh POJU, OOCYXJaTh MPOIECChl M PE3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJHATh CBOIO YacTh pPabOTHI, TOCTHrasi Ka4eCTBEHHOTO pe3ylibTaTa IO CBOEMY
HAIIPABJICHUIO U KOOPJAUHUPYS CBOU JEHUCTBUS C IPYTUMH WICHAMU KOMaH/bI;

OIICHUBATh KAYeCTBO CBOETO BKJIaJa B OOLIMU MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHLHO
c(hopMyIUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

BBISBJIATH NMPOOJIEMBbI B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX, TPEOYIOIIUX M PELICHUs
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3IUYHBIX MOAXOAAX MPHHATUS pEIIeHUH (MHIUBUIyaJIbHOE,
NPUHITHE PELICHUS B IPYIIE, IPHHATHE PELICHUH IPYIIIOii);

CaMOCTOSATENIFHO COCTAaBIISATh AITOPUTM peIIeHHS (HU3MYECKOM 337a4d WIM IUJIaHa
UCCIEOBAaHUA C Y4YETOM HMEIOIINUXCA PECYpcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BApUAHThI PEIICHHIA;

JieTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejuiaraTh IJIaH €€ HU3MEHEHMUS,

OOBSACHATh MPUUYMHBI JOCTH)KEHUS (HEIOCTHIKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBHI B JESATEIHHOCTH (B TOM YHCJIE B XOJ BBHINOJHEHUS (U3NIECKOTO
UCCIICIOBAaHUST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHUBLIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSM;

CTaBUTb ce0sl Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TEMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH peleHud (GU3UYECKUX 3ajad Wi B
YTBEPKACHUSIX HA HAyYHbIE TEMBI M TaKOE K€ [IPaBo JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHmy oOyueHuss B 7 KJjacce NpeiMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

HCIIOJIBb30BaTh TIOHATHUA: ¢)H3qucxne n XUMHNYECKHUEC SIBJICHUAA, H36HIO}IGHI/IC,
HKCIEPUMEHT, MOJEJb, TMIIOTE3a, €IAWHUIIBI (PU3MUECKUX BEIWYHMH, aToM, MOJIEKyJa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe
JBIDKEHHE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  MpPSIMOJMHEHHOE),  TPaeKTOpHus,
paBHOACHCTByIOImass cwia, naedopmarus (ympyras, IJIacCTHYECKas), HEBECOMOCTb,
cooOIarmecs cocy bl

pasnuyath gBiIeHUsS (OUQQy3us, TEIIOBOE ABMKEHHE YacTUIl BEIIECTBA, PaBHOMEPHOE
JABMKCHUC, HCPABHOMCPHOC JOIBMKXCHHUEC, HWHCPIUA, B3aHMO}IeﬁCTBHe TCJI, PaBHOBECHUC
TBEPIBIX TEJ C 3aKPEIJIEHHON OChIO BpallleHHs, repegaya daBieHUs TBEPIABIMU TeJIaMH,
KHUIKOCTSIMH W TazaMH, arMocepHOe JaBlieHWe, IUIaBaHWE TeJ, TMPEeBpPAIICHUS
MEXaHUYECKOM SHEpruH) MO OMMCAHUIO UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOLIEM MHpE, B
TOM YHCIIC (1)PI31/I‘-I€CKI/IG ABJICHUA B MPpHUPOAC: MPHUMEPHBI ABHMXCHUA C pa3IndHbIMU
CKOPOCTSIMH B JKUBOM 1 HEKUBOM MPUPO/JIE, JeHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE,
BJIIMSIHAE aTMOC(EPHOTO JIaBJICHUS Ha XMBOW OpPraHW3M, IUIaBaHUE PhIO, pbluard B Tele
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YeJoBeKa, IpPH OSTOM MEPEeBOAUTh IPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIJICIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh M3YUEHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, MCIONB3YS (PU3MUECKUE
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEILIECTBA, BpeMsl, IYTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTrOCTH, CUJa TSKECTH, BEC TEJa, CUJIA TPEHHUs, JaBjleHHE (TBEPAOTO
TeJa, XKUAKOCTH, Ta3a), BBITAJIKHBAIOIIAS CUJIA, MEXaHUYecKast paboTa, MOLIHOCTh, IUIEYO
CHJIBI, MOMEHT CHJIBI, KOA((UIIMEHT TOJE3HOTO JACHCTBHUS MEXaHW3MOB, KHHETHYECKas U
HNOTEHIMAJIbHAs SHEPrus), IPU ONUCAHUU IPABWIBHO TPAKTOBATH (PU3UUECKUH CMBICH
UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS M eIUHUIBI (PU3NYECKUX BEIWYMH, HAXOIUThH
(GopMyInbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIUYHMHAMH,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3UYECKHE SBICHHUS M MPOLECCHI, UCIOIb3Ys MpaBHiIa
CIIOKeHHUs cui (BIIOJIb OJHOW TpsiMOii), 3akoH ['yka, 3akon Ilackais, 3akoH Apxumera,
NPaBUJIO PaBHOBECHs phiuara (6J0Ka), «30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPaHECHHUs
MEXaHUYECKOM »HEpruu, IpU OSTOM J1aBaThb CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHa U
3aMMChbIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHUE SBICHUS, MTPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTYyalluil PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUNHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYeCKUX LIaroB ¢ OMOpoi Ha 1-2 M3y4eHHBIX
CBOMCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacy€THble 3agadyd B 1-2 JEHCTBHS, UCIONB3YS 3aKOHBI W (POPMYIIBL,
CBsI3bIBalOIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/layM 3alHChIBATh
KpaTKoe YCIIOBHE, IOJCTaBIATh (DU3MYECKHE BEIUYMHBI B (OPMYIBl U TPOBOAUTH
pacy€Tbl, HAXOUTh CIIPAaBOYHbIE JAHHBIE, HEOOXOAUMBIE JUIs PELICHUs 3a/1a4, OLIEHUBATh
PEATTUCTUYHOCTD MOYYEHHON (PU3UYECKON BETHYMHEI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIN (U3NIECKUX METOJIOB, B
ONHCAaHUM MCCIENOBAHUS BBIACHATH IPOBEPAEMOE IPEAINOJIOKEHHE (TUIOTE3Y),
pa3nuyaTth M MHTEPIPETHPOBATH MOJYUYEHHBIH pe3ysIbTaT, HAXOJUTh OLIMOKM B XOJE
OIBITA, IENATh BBIBOJBI 110 €70 PE3yJIbTaTaM;

IPOBOJUTH ONBITHI IO HAOIIOJCHUIO (PU3MUECKUX SABICHUN MIIN (PU3NYECKUX CBOUCTB TE:
dopMynupoBaTh  MpOBEpsSEMbIE  MPEANOJIOKEHMs,  cOoOMpaTh  YCTaHOBKY U3
HPEI0KEHHOT0 000PYA0BaHUS, 3aMIUCHIBATH XO/1 OIBITAa U (POPMYITUPOBATH BHIBOJIBI;
BBITOJIHATh MpPsIMbIE U3MEPEHUS PAcCTOSHUS, BPEMEHM, MAacchl Tela, 00bEéMa, CHIIBI U
TEMIEPATypbl C MCIOIb30BAaHUEM AHAJOTOBBIX M LHUQPPOBBIX NPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOU (hU3MUYECKOW BEIMUYUHBI OT JPYroil c
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCMMOCTH IYTH PAaBHOMEPHO JIBHXKYILErocs
Tela OT BPEMEHHU IBW)KECHHS Tella, CHJIBI TPEHHUS CKOJBXEHMs OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TEI ¥ HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIAAHN
CONPUKOCHOBEHMSI TEJ, CHUJIBl YNPYrOCTU OT YIJIMHEHUS NPYKHUHBI, BBITAIKMBAIOIIECH
CHJIBI OT 00BEMA MOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IMJIaBaHUs Tell,
YCIIOBUM paBHOBECHs] pblyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOIO
UCCIIEIOBaHMs, COOMPATh YCTAaHOBKY M BBIMOJIHATh U3MEPEHUS, CIEAYs MPEI0KEHHOMY
IU1aHy, (UKCHUPOBATH PE3YJIbTAThl MOJTYYEHHON 3aBHUCHUMOCTH (U3MUYECKHUX BEJIUYUH B
BUJE MPEUIOKEHHBIX TaOmuI M TrpaduKoB, JenaTb BBIBOJABI IO pe3yibTaTaM
HCCJIEJIOBAHMUS,

IPOBOAWTH KOCBEHHBIE M3MEpeHHs] (U3MUECKUX BEJIWYMH (IUIOTHOCTh BEIllEeCTBa
KUAKOCTHU M TBEPLOTO TeEjla, CHUJIa TPEHMUSI CKOJIBKEHUS, JaBICHHE BO3AYXa,
BBITAJIKUBAIOIIAs CHJIA, NEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KO3 UIIUEHT
IIOJIE3HOTO JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIENys NPEIIOKEHHOW MHCTPYKLHU: IPU
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BBIOJIHEHUM HU3MEPEHUil coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIUUCIATH
3HaYeHHE UCKOMOU BEITHMUYUHBI;

coOmonaTh MpaBWja TEXHUKH Oe3omacHocTH Tpu  pabore ¢ TabOpaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh IPUHLUIBI ACHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHl, TEPMOMETD,
JUHAMOMETp, COOOLIAIOIINECs] COCY/Ibl, OapoMeTp, pbluar, NOJBMXKHBIM U HEMOABMKHBIN
0JI0K, HAaKJIOHHAs MJIOCKOCTB;

XapaKTepru30BaTh MPUHIUIBI JEHCTBUSA U3yYCHHBIX MPHUOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOpOHM Ha MX omucaHus (B TOM YHUCIE: MOJIIMIIHUKH, YCTPOMCTBO BOJOIIPOBOAA,
THJIPaBIMYECKUN Tpecc, MaHOMETpP, BBICOTOMEp, TIOPIIHEBOMH HACOC, apeoMeTp),
UCMONb3Yysl 3HAHUS O CBOMCTBaX (PU3MUYECKMX SBICHUH M HeoOXOoAMMble (pU3MUecKue
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTh TPUMEPHl (HAXOAUTh HWHPOPMALMIO O TpUMEpax) MPaKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKMX 3HAaHMH B IIOBCEJHEBHOM MKHU3HM MU OOecredeHus
0e30macHOCTH TpH  oOpamieHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXpPaHEHMsI 3[J0POBbs M COOJIIOJICHHUSI HOPM HKOJIOTHUECKOT0 MOBEJCHUS B OKPYXKAIOLICH
cpene;

OCYIIECTBIISITh OTOOpP HWCTOYHHMKOB HH(popManmu B HHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN U MYTEM CPaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIICIATH MH()OPMAIUIO, KOTOpAast SBISIETCS MPOTHBOPEUMBOM
WA MOXeET ObITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh IMPU BBINOJHEHUU YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO JIMTEpaTypy
($U3NIECKOro Colep)KaHus, CIPaBOYHBIE MaTepUAIIbI, peCypchl ceTu VMHTepHeT, BiajaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMM M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMalUU (PU3MUECKOrO COAEp)KaHHUs, B TOM 4HCIEe MYOJIMYHO JenaTh
KpaTKhe COOOLICHHS O pe3yibTaTaX MPOEKTOB WM YYeOHBIX HCCIEIOBAaHUM, MPU ITOM
IPaMOTHO  HCHOJb30BaTh  W3YyYEHHBI MOHATUHHBIA  anmapar Kypca  (U3HKH,
COIIPOBOK/IAThH BHICTYIIJICHHE TIPE3CHTAINEH;

NpY BBIOJHEHUN YYEOHBIX MPOEKTOB M HWCCIEAOBAHHMIA PACHpPEeNsiTh OOS3aHHOCTH B
IpymIe B COOTBETCTBUM C IMOCTAaBIECHHBIMH 3ajjauyaMH, CIEIUTh 32 BBIIOJHEHHUEM IUIaHA
NeCTBUH, aJeKBaTHO OIICGHWBAaTh COOCTBEHHBIM BKJIAQX B JESATEIBHOCTH TPYIIIHL,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAsI MHEHHE OKPY>KaAIOIIHX.

K konny oOyuenus B 8 kJiacce npeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

WCIIOJb30BaTh IIOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIECTBA, KPHUCTAUIMYECKHEe W amop(dHbIe Tena,
HACBILIECHHBI M HEHACHILIECHHBIA Iap, BIaXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPECHHS
SHEprus, TEIJIOBON JBUIaTellb, JJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsill, AJIEKTPUUECKOE
T10JI€, IPOBOJIHUKH U TUDJIEKTPUKH, IIOCTOSIHHBIN JJIEKTPUUYECKUNA TOK, MATHUTHOE TT0JIE;
paznuyaTh SIBJI€HUS (TEIJIOBOE paclIUpEHHWE M CKaTue, TeIlonepenaya, TEerIoBOe
paBHOBECHE, CMauyMBaHUE, KallMJUIAPHBIE SIBJICHUSI, UCIIAPEHUE, KOHACHCALINS, [IJIABJICHUE,
Kpuctayum3anus (OTBEp/ECBaHHWE), KHIIEHUE, Temionepeaada (TeTUIONPOBOIHOCTD,
KOHBEKLMS, W3JIyYeHHE), ODIJIEKTpHU3alUs TeJ, B3aUMOACHCTBUE 3apsoB, JEHUCTBHS
3JIEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMBIKAHHE, B3aMMOJICHCTBHE MAarHuTOB, JEHCTBHE
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST UHIYKIIHS) 10 OMUCAHUIO
WX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (HU3NIECKOE
SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOUIEM MHpE, B
TOM uncie (U3NUEcKUe SIBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIE
SBJICHUS] B IPUPOJE, KPUCTAIUIBI B Mpupojie, n3nydyenue ColHIla, 3aMep3aHue BOJOEMOB,
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MOpckue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUUYECKHE SIBICHUS B
aTMocdepe, SJIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHuTHOE TMosie 3emiu, Jpeid
HOJIFOCOB, POJIb MarHUTHOTO MOJIS I JKU3HU Ha 3emile, MOJIIPHOE CHUSHUE, NIPU ITOM
NEPEeBOJIUTH TPAKTHUECKYI0 3aJadyy B Y4eOHYIO, BBLACTSATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

OINKCBIBATh M3YyYEHHbIC CBOMCTBA Teld M (PU3MUECKUE SIBICHUS, UCIOJB3Yys (pU3MUECKue
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPrHs, KOJMYECTBO TEIUJIOTHI, YJelbHas
TEIUNIOEMKOCTh ~ BEIIECTBA, yJelbHAs TEIUIOTa IUIABJIEHUS, yJelbHAs  TeIuloTa
napooOpa3oBaHMs, YAeJIbHas TEIJIOTa CrOpPaHUs TOIUIMBA, KO3(PPUIMEHT TMOJIE3HOrO
JeMCTBUS TEIUIOBOM MalllMHBI, OTHOCHTENbHAs BIIAXKHOCTb BO3AYXa, 3JIEKTPUYECKUM
3apsil, CWia TOKa, IEKTPUUYECKOE HAIPSHKEHHUE, CONPOTUBIEHUE NPOBOJHUKA, YIEIbHOE
COIIPOTHBJIEHUE BEUIECTBA, pad0Ta M MOIHOCTh 3JIEKTPUYECKOIO TOKA), IPU ONUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEJIWYHH, O0O3HAYCHUS U
eIMHULBl  (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOLIME JAHHYIO
¢u3nUecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpapuKH H3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapakTepu30oBaTh CBOMCTBA Tel, (PU3UUYECKHE SIBICHUS U MPOLIECCHI, UCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHHUS MOJIEKYJISAPHO--KHHETUYECKOH TEOPHH CTPOCHHUS BEUIECTBA, IPHHIIUI
CYINEpIIO3UIMHU MoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma
JUISL yJacTKa Lienu, 3akoH Jxoyna—JIeHna, 3akoH coXpaHEHUs PHEPTHH, IIPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
O0BSICHATH (PU3HYECKHE NTPOLECCHl M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTyaLui
IPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbIABIATh NPUYMHHO-CIIEJCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMoOpoil Ha 1—2 M3y4eHHBIX CBOICTBA
bu3nuecKux sBICHUH, GPU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pewatb pacy€THble 3adayd B 2—3 JEHCTBHs, MCIOJNb3YS 3aKOHbI U (DOPMYIIBL,
CBSI3bIBAIOIME (PU3MUECKUE BEITMUMHBL: HA OCHOBE aHAJM3a YCIIOBHS 3a/la4H 3aIMCHIBATh
KpaTKoe YCJOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIsl PELICHUs 3aJaud, BBIOMpATh
3aKOHBI ¥ (hOPMYITBI, HEOOXOUMBIE [T €€ pelIeHHs], TPOBOIUTh PACUETHI U CPAaBHUBATH
HOJYy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpOOJIEMBbI, KOTOPbIE MOYKHO PELIMTh MPU MOMOIIM (U3NUECKUX METOJIOB,
UCIIONIb3YSl  ONMCAHWE HCCIEJOBaHMs, BBUIEIATh IPOBEPAEMOE  IPEANONOKEHHE,
OLIEHUBATh MPABUILHOCTH MOPSAIKA POBEICHHS UCCIIEA0BAHMS, JIeNaTh BHIBOJIBI;
IPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBIECHUHN WK (PU3MUECKUX CBOMCTB Tel
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro o0béma, TeMIepaTypsl,
CKOpPOCTH TpoIlecca OCThIBAHUS M HArpeBaHUs NpPU U3IYYEHUHU OT I[BETa M3JTydaroluei
(TTOTIIOMIAOIIEH) TOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOJIBI OT TEMITEPATYPHI KUJKOCTH H
IUIOIAAN €€ TOBEPXHOCTH, SJEKTPU3aLMs Tel W B3aUMOAEUCTBHE DJICKTPUUYECKUX
3apsiIoB, B3aMMOJICHCTBHE TOCTOSHHBIX MAarHWTOB, BH3YallM3alldsi MAarHUTHBIX ITOJICH
MOCTOSIHHBIX MAarHuWTOB, JIEHCTBHS MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENSl IOCTOSHHOIO TOKa): (OpMyIupOBaTh
IpoBEpsieMbIe MPEINOI0KEHHs, COOUPaTh YCTAHOBKY U3 MPEITI0KEHHOT0 000pYI0BaHus,
OTIHCHIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BBHIBOJIBL;

BBITIOJIHATH TIPSIMBIE M3MEPEHHsI TEMIIepaTypbl, OTHOCHTEIBHOH BIIQYKHOCTH BO3/IyXa,
CHJIBI TOKa, HANpsOKEHUsS C MCIIOJIb30BAaHMEM aHAJIOTOBBIX NPUOOPOB U JATUYUKOB
(GU3NYeCKUX BEIMYMH, CPaBHUBATH pE3YJbTaThl HM3MEPEHHH C Y4ETOM 3aJaHHOU
abCOJIIOTHOW MOTPEIIHOCTH;

NPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTH OJHOU (hU3MyYecKOoW BEIMYUHBI OT JIPYToil c
UCTIOJIB30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH COIIPOTHUBIICHUS MTPOBOIHUKA OT €T0
JUIMHBI, TUIOLIAJM TIONEPEYHOr0 CEUeHWs W YAEIbHOIO CONPOTHUBIEHHS BEIIECTBA
IPOBOJHUKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HANpSKEHUs Ha MPOBOAHHUKE,
UCCIICIOBAaHME TIOCJIEIOBATEIbHOTO W  TapajuleIbHOTO COCIMHEHUN MPOBOIHHUKOB):
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IUIAHUPOBaTh MCCIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBIINOJHATH H3MEPEHMs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCHpPOBATh PE3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATH BBIBOABI 110 pe3yJbTaTaM HCCIIEIOBAHHUS;

IPOBOJIUTh KOCBEHHbIE M3MEpEeHMs (U3NYECKUX BEIMYMH (yAelabHAs TEIUIOEMKOCTb
BELIECTBA, CONPOTHBIICHUE IPOBOAHHMKA, padOTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh  U3MEPEHHUs, COoOMpaTh  SKCIEPUMEHTAIBHYIO  YCTAHOBKY, CIeays
IPEJJI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

coOmoaTh MpaBWja TEXHUKH Oe3omacHocTH Tpu  pabore ¢ TabOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWUCTB
C OIIOpOM Ha UX OIMCAHUSA (B TOM YMCJIE: CUCTEMa OTOILICHHS JOMOB, TUTPOMETP, ITapoBast
TypOuHa, aMIIEpMETD, BOJIBTMETD, CYETUHK JIEKTPUYECKON JHEpruu,
JJIEKTPOOCBETUTENIbHBIE NPHOOPBI, HarpeBaTelbHbIC 3JIEKTPOIPUOOPBl  (IIPUMEPHI),
IIEKTPUYECKUE MPEAOXPAHUTENH, IIIEKTPOMATrHUT, 3JEKTPOJBUIaTENb IOCTOSHHOIO
TOKa), MCIOJb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢uznyecKkue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENbHbBIE IPUOOPHI 110 CXEMaM
U CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATE€b BHYTPEHHErO0 CropaHus, JJIEKTPOCKOI, pEeoCcTar), COCTaBIATh CXEMbI
JNEKTPUYECKUX LENEHN ¢ MOCIEeI0BAaTEIbHBIM U MApaJUIEIbHBIM COEAUHEHUEM JIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LIETIEH;

NPUBOANUTH TPUMEPHl  (HAXOAWTHh HWHPOPMALKMIO O MPHUMEPax) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUYECKUX 3HAHUH B MOBCEAHEBHOM KM3HM M oOecreueHHs
0e30MacHOCTH TNpuU OOpalleHUH ¢ MpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpPaHEHMsI 3[J0POBbs M COOJIIOJICHHUSI HOPM HKOJIOTHUECKOT0 MOBEJCHUS B OKPYXKAIOLICH
cpene;

OCYIIECTBIISAT OUCK MH(pOpMamu (pu3mdeckoro cojepxanus B MHTepHETEe, HA OCHOBE
UMEIOUINXCA 3HAaHUM M IYyTEM CpPAaBHEHUS JOINOJHUTENIBHBIX HCTOYHMKOB BBIICIATH
MH(pOpMalLMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
MCIIOJIb30BaTh NPU BBIOJHEHUN YYEOHBIX 3a/JlaHUN Hay4YHO--TIONMYJSPHYIO JUTEpaTypy
(Gu3MUecKoro cojiepkaHus, CIpaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BlajeTh
npuéMaMyl KOHCIIEKTHMPOBAHMSI TEKCTa, IpeoOpa3oBaHus HHPOpMalMM U3 OIHOMU
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHbIE IHCBMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHs, 00001mas
MH(OPMALIMI0O U3 HECKOJIbKMX HCTOYHHMKOB (DU3MUECKOrO COJEp)KaHUs, B TOM 4YHCIIE
NyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM UM MCCIIE0BATENIBCKOM 1EATENbHOCTH,
IpU 3TOM T'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIA ammapaT Kypca (pU3uKH,
COIPOBOKAATh BBICTYIIJIEHUE NPE3ECHTALIUEN;

OpY BBIIOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBaHMNA (U3UYECKUX MPOIECCOB
pacrpenensaTth 00s3aHHOCTH B TpYINIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/ladaMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHA JIEHCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHNUBAThH
COOCTBEHHBIM BKJIAJ B JEATENbHOCTb TPYNIBL, BbICTpAaUBaTh KOMMYHHUKATHBHOE
B3aUMO/IEIICTBHE, TPOSBIISSA TOTOBHOCTh pa3pemiaTb KOH(QIUKTHIL.

K koniy oOydenus B 9 kJiacce NpeAMETHBIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh IOHATHS: CUCTEMAa OTCYETAa, MaTepualibHas TO4YKa, TPaeKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOro JBMXKEHHUs, Aedopmarus (ympyras, miacTudeckas),
TPEHUE, LICHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH,
abCoMIOTHO TBEPIOE TeNo, LEHTP TKECTH TBEPJOIrO Tena, paBHOBECHE, MEXaHHUYECKUE
Kosie0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JabHO30PKOCTh, CHEKTPhI NCIYCKAHUS
U MOTJIOUIeHNUs, anb(a-, 6eTa- U TaMMa-U3Jy4eHUsl, U30TOIbI, SJIepHasi SHEPreTHKa;
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pa3iauyaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE [BUKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUXKEHHE, CBOOOJHOE MaJCHHUE TeJ, PaBHOMEPHOE
JBIDKEHHUE 110 OKPYXHOCTH, B3aMMO/ICHCTBHE TEJI, PEaKTUBHOE JBI)KEHUE, KoleOaTeIbHOe
JBUKEHHE (3aTyXarollle W BBIHYXJIEHHBbIE KOJIeOaHUs), pe30HaHC, BOJHOBOE JBUKECHHE,
OTpakeHME 3BYyKa, IPAMOJIMHENHOE PacIpOCTPAHEHNE, OTPAXKEHNUE U NIPEJIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3jioeHHe Oeloro cBeTa B CIEKTP U CIIOKEHUE
CHEKTpPaJbHbIX  LIBETOB, JHUCIEPCUSl  CBETA, €CTECTBEHHAs  PaJMOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOr0 CIEKTpa M3JIyYEHHs) IO OINUCAHUI0 HMX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3UUECKOE SBJICHUE;
pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (U3NYECKUX SIBICHUH B OKpYyKarolem Mupe (B
TOM 4YHclie (U3NYEeCKUE SBICHUS B MPHUPOJAE: NPUIUBBI U OTJIMBBI, JBUKCHHE IUIAHET
ConHeyHOU CUCTEMBI, PEaKTHUBHOE ABM)KEHHUE KMBBIX OPTaHHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKUE  SBJICHHUS B  TOpUpOJe,  OHONOTMYECKOe  JICWCTBHUE  BHJIUMOTO,
yIbTPapuOIETOBOIO U PEHTIC€HOBCKOIO U3JIyYeHUN, €CTECTBEHHBIN PaJiMOaKTUBHBIN (HOH,
KOCMHUYECKHE JIy4d, pPaJMOaKTUBHOE H3Iy4EHHE IPUPOJHBIX MHUHEPAJIOB, JIEHCTBUE
pPaZIMOaKTUBHBIX HW3IyYeHUH HA OpPraHW3M 4YeloBeKa), NpHU HSTOM IEPEBOJIUTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OMKCHIBATh M3YYCHHBIC CBOWMCTBA Teld M (M3MUYECKUE SBIICHUS, UCIOIB3Yys (U3HUECKUe
BEJIMYMHBI (CpeAHss WU MTHOBEHHas CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM IABMKCHUU,
YCKOPEHHE, IIEPEMELICHUE, ITyTh, YIIIOBas CKOPOCTh, CUJIA TPEHMsI, CHUJIa YIIPYTOCTH, CHIIA
TSOKECTH, YCKOPEHHE CBOOOIHOrO MaJCeHUS, BEC Tela, UMIYJIbC Tela, UMIYIbC CHIIBL,
MexaHuyeckas padoTa W MOIIHOCTb, NMOTEHLUHUAJbHAs SHEPrus Teja, MOJIHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, NOTEHIMAJIbHAS JHEPrus CKAaTOM NPYXKUHBI, KUHETHUYECKas
SHEprus, MoJHasi MEXaHWYeCcKasi SHEPrusi, NepUoj] U 4acToTa KojJeOaHUM, JUIMHA BOJIHBI,
TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, ITOKA3aTeNlb MPEIOMIICHUSI CPebl), IPU
ONMCAHWU TPABWIBHO TPAaKTOBaThb (U3NYECKUN CMBICT HCIOJB3YEMBIX BEJIUYMH,
0003HaueHUs] M €JUHMLBI (PU3MUECKUX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIINE
JAHHYIO (PM3UYECKYIO BEJIMUMHY C APYTUMH BEIMYHMHAMHU, CTPOUTH TPaPUKH U3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOWCTBA Tej, (pU3MUECKHE SIBJICHUS U IPOLECCHI, UCIOJIb3YysS 3aKOH
COXpaHEHMsI DHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHLUI CYNEPHO3ULUH CHII,
IIPUHLIMAII OTHOCUTENBHOCTH ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA,
3aKOHbBI OTPAXKEHUS U MPEJTOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsIOBOTO U MacCOBOIO
quceN MpU SJEPHBIX PEaKIMAX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

00BACHATH (pr3HUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh IPUYUHHO--CIECJCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JOrMYECKHX IIaroB ¢ OMOpoi Ha 2—3 M3yYeHHBIX CBOICTBa
bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTte pacu€THbIE 3a7aun (ONMPAOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHMIl), HUCIONb3Ys
3aKOHBI U (hOPMYIIbI, CBA3BIBAIOIINE (PU3UUECKIE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS
3aJaud 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIIME WM H30BITOYHBIE
JaHHbIE, BBIOMPATh 3aKOHBI W (OPMYJbl, HEOOXOIUMBIE MJS PpEHIeHUs, IPOBOAUTH
pacy€Thl U OLIEHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHHs (PU3MUecKoi BEIMUMHBI,
pacrio3HaBaTh MpoOJeMbl, KOTOPbIE MOXHO PELIMTh IPU TMOMOIIU (PU3MUECKUX METOIOB,
UCIIONIb3YSl  ONHMCAHWE HCCIENOBaHMS, BBUIETATh IPOBEPAEMOE  IPEANONIOKEHHE,
OLICHMBATh IPaBWIBHOCTh IOPSAKAa TIPOBEACHMSI MCCIENOBAHUA, J€IaThb BBIBOIBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUN U ONBITOB;

MIPOBOAMTD OIBITHI 110 HAONIOIEHNIO GU3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUs DSHEPIUH, 3aBUCHUMOCTh
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nepuoa KosiebaHuil Mpy>KMHHOTO MasTHHUKAa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYJbl MajbIX KOJIEOaHWUH, MPSIMOJIMHEHHOE pacHpoCTpaHEHHE
CBeTa, pa3joXKeHue Oeoro cBeTa B CIEKTP, U3yYEeHUE CBOMCTB M300paXeHUS B MJIIOCKOM
3epKajie U CBOICTB HM300paKeHUs MpeaMeTa B coOuparomieil JuH3e, HaOI0JeHHe
CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB M3JIyUEHHs): CAMOCTOSTENIbHO COOMpPATh YCTAaHOBKY
U3 M30bITOYHOrO0 Habopa OOOPYIOBaHUS, ONHUCHIBATH XOJ| OMbITa M €ro pe3yJbTaThl,
(dbopMynTUpOBaTh BBHIBOJIBI;
IPOBOAUTh TPU HEOOXOJMMOCTH CEPUI0 NPSIMBIX H3MEPEHH, OIpenesss cpenHee
3HaYeHHE u3MepsAeMoil BeMMYUHBI ((POKycHOEe paccTosiHHE COOHMpAlOIeld JIMH3BI),
000CHOBBIBATh BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIBHOTO MPUOopa);
MPOBOAMTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEIUYMH C HCIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH (3aBHCUMOCTB ITyTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBUKECHUU
0e3 HayvaJbHOW CKOPOCTH, Mepuoja KoyieOaHH MaTeMaTH4YeCKOro MAasTHHUKA OT JJIUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHs CBETa OT YIJia MaJeHHUs W YIjia MPEJOMIICHHUS OT
yria TajJeHus): IUIAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSTENIbHO COOMpPATh YCTaHOBKY,
(GUKCUpPOBATh PE3yabTaThl TOJTYYEHHOW 3aBHCHUMOCTH (DM3MYECKMX BEIMYUH B BHJC
Tabnui ¥ rpaduKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEIOBAHUS;
MPOBOAWTH KOCBEHHBIE M3MEpPEeHHs] (PU3NYECKUX BEIUYHH (CpPEelHSAS CKOpPOCTh U
YCKOpEHHUe Teja MpH PaBHOYCKOPEHHOM [IB)KEHUU, YCKOPEHUE CBOOOTHOTO MajeHHUS,
KECTKOCTh TPYXKHUHBI, KOIQ(UIMEHT TPEeHHs CKOJIBKEHHS, MeXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTa U MEPHUO KOJIeOaHUH MAaTEMATHUECKOTO U MPY>KUHHOTO MAasSTHUKOB,
ONITUYECKasl CHJia COOMPAIOIIEeH JTMH3bI, PaTUOAKTUBHBIA (OH): IUTAHUPOBATh W3MEPEHUS,
coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U  BBINOJHATH HW3MEpPEHUs, CIeays
NPEUIO)KEHHOW WHCTPYKIWHM, BBIYUCIATH 3HAUCHHE BEIMYMHBI W AHAIM3UPOBATH
MOJTy4YEHHBIE PE3YJIbTAThI C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUN;
coOnrofaTh TMpaBuia TEXHUKU Oe3omacHOCTH Tmpu  pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE TIPU3HAKY W3YUEHHBIX (PU3UUECKUX MOJEIEH: MaTepraabHasi TOuKa,
abCoIIOTHO TBEPJOE TENIO, TOUCUHBIH MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHeTapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO S/Ipa;
XapaKTeprU30BaTh MPUHIUITBI IEHCTBUS M3yYCHHBIX MPHUOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOpO¥ Ha MX ONMHUCAHMA (B TOM YMCIE: CIIUAOMETP, JaTYUKH MTOJIOKEHHSI, PACCTOSHUS U
YCKOPEHUsI, pakeTa, dXOJOT, OYKH, MEPUCKOI, (OoToarmmapar, ONTHYECKHE CBETOBOIHI,
CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHHS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;
UCTIOJIB30BAaTh CXEMBbl M CXEMATUYHBIE PUCYHKM HM3YyYEHHBIX TEXHUYECKUX YCTPOHCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTMUYECKHX MPOLECCOB MPU pPEUICHHH y4eOHO--
NPaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMBI U MOCTPOSHHsI M300paXEHUH B IJIOCKOM
3epKajie U coouparolei JTuH3e;
NOPUBOANUTH TNpUMEpPHl (HaXOAUTh HWHPOPMALKIO O MpPUMEpax) MNPaKTUYECKOTro
UCTIONb30BaHUsT (PU3MUYECKMX 3HAaHWKW B TOBCEAHEBHOM IKM3HH IS  OOecreueHUs
0e30macHOCTH TpH  oOpalleHMH ¢ OpubdopaMM W TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHsI 3[I0POBbS M COOIIIOJICHHSI HOPM IKOJIOTHUECKOTO TIOBEJCHUS B OKPY)KAOIIEeH
cpene;
OCYLIECTBIIATh MOMCK HWHpopManuu Qu3nueckoro coaepxanuss B HMHTepHere,
CaMOCTOSITENIHO  (OPMYIIHPYsT TIOMCKOBBIM 3ampoc, HAXOAWTh IIYTH OIpPEICIICHUS
JIOCTOBEPHOCTH  TOJIyU€HHOH HWH(POpPMALlMM Ha OCHOBE HUMEIOIIUXCS 3HAHUH U
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB;
UCTIONIF30BaTh TMPH BBIMOJHEHUH YYE€OHBIX 33JaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATypy
(GU3NIECKOTO COoJepIKaHUs, CIIPaBOYHBIE MaTepUAIbl, peCypchl ceTn MHTepHeT, BiajaeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMAIMKA W3  OIHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;
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CO31aBaThb COOCTBEHHEIE MUCEMEHHBIE U YCTHBIC COO6IJ.I€HI/ISI Ha OCHOBC I/IHq)OpMaI_II/II/I us3
HECKOJIbKUX  HMCTOYHHMKOB  (PU3MUECKOro  coAepKaHMs, MyOJIMYHO MpPEeICTaBIIsATh
PE3yIbTAaThL HpOGKTHOfI NN HCCHGHOB&TQHBCKOﬁ ACATCIIBHOCTHU, MPU 3TOM TI'paMOTHO
UCIOJIb30BaTh M3YYECHHBIH NOHATUHHBIN ammapaT wW3ydaeMoro pasjena (QU3MKH U
CONPOBOXKAAaTh BBICTYIJIEHHE IIpe3eHTalMed ¢ Y4€ToM OCOOEHHOCTEM aynuTopuu
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHHME

7 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE \ HanpasBienus
Ne HaumenoBaHue pa3jiesioB U B K n (undposbie) peanuzanuu
n/n TeM NMPOrpaMmbl cer OﬁﬂTpom’HHe paK;“quK' o0pa3oBaTe/ibHbIE BOCIIUTATEIbHOIO
0 PaboTel He padoThI pecypchl NMOTEeHHAIA
Pasznea 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
1.1 duszuka - Hayka 0 IpUpPoJIe 1 bubanorexa [IOK H: eH:(())f;H
' YK pHp https://m.edsoo0.ru/7f416194 s
IIO3HAHUA
1.2 duznyecKkue BeITUINHbBI 2 1 bubmmorexa [JOK ;{: eH:(());:; '
' https://m.edsoo0.ru/7f416194 s
IIO3HaHU
- IEHHOCTHU
13 EcrecTBeHHOHAYYHBIN METOA 5 1 bubnnorexa LIOK Eiﬁ:ﬁ;ﬁ-
' MO3HAHUS https://m.eds00.ru/7f416194 ’
- TATPHOTHYECKOE
BOCIIUTAaHUC
Hroro no pazgeny 5
Paznen 2. [lepBoHaya/bHbIE CBEICHUSI O CTPOCHUH BEILECTBA |
2.1 CtpoeHue BemecTBa 1 Eubmorexa LTOK H: e;I:gFC;H
' p HI https://m.edso0.ru/7f416194 Y
IIO3HaHUA
- HCHHOCTHU
JIBu>keHKe U B3aMMOJEHCTBHE bubmmoreka [IOK HAYRIHOTO
2.2 2 1 ] MO3HAHUS;
qacTHUIl BElIeCTBA https://m.edsoo.ru/7f416194
- TPy10BOE
BOCIIMTAHHEC
ArperaTHbl€ COCTOSIHUS bubmuorexa [IOK - LCHHOCTH
2.3 2 https://m.edso0.ru/7f416194 HAyRHoro
BEleCTBa ps://m. . HOSHAHMS
Hroro no pazneny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

23


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

- IIEHHOCTH

3.1 MexaHudeckoe TBUKEHUE 3 Eubmiorexa LIOK HAyYHOTO
' A https://m.eds00.ru/7f416194 i
IIO3HAHUA
- HCHHOCTHU
3.2 Huepmus, macca, INIOTHOCTh 5 BEubmiorexa OK Ezz:g;;
' PHHA, ’ https://m.eds00.ru/7f416194 ’
- TPyI0BOE
BOCIIUTAaHHUEC
bu6mmoreka [JOK - HetHocTH
3.3 Crna. Bupst cun 14 https://m.edso00.ru/7f416194 Hayasoro
IIO3HAHUA
Htoro no pazneny 22
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
apiienue. [lepenaua nasne - IEHHOCTH
A BIICHH PE/Iatia aB eI bubmuoreka [JOK N
4.1 TBEPABIMU TEJIAMH, KUIKOCTIMU 3 httos://m.ed 176416194 Hay9YHOTO
U rasani ttps://m.edsoo.ru S —
4.2 JlaBIIeHHE KUIKOCTH 6 BEnbimorexa LOK H: ej:gfg '
' A https://m.eds00.ru/7f416194 Y
IIO3HAHUA
Bu6mnoreka [IOK - HCHHOCTH
4.3 ATMmocdepHoe TaBiieHue 6 https://m.edsoo0.ru/7f416194 HAYIHOTO
IIO3HAHUA
- IATPHOTUYECKOE
44 JleiicTBHE KUAKOCTH U Ta3a Ha 6 bub6nuorexa [IOK BOCITHTaHYE;
' MOTPYKEHHOE B HUX TEJO https://m.edso0.ru/7f416194 - TPy10BOE
BOCIIUTAHHUEC
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
- HCHHOCTHU
bubnmoreka [JOK HaquOFO.
51 Pabora 1 MomEOCTS 3 https://m.edsoo.ru/7f416194 TIO3HARH,
- TPy10BOE
BOCIIUTAHHUEC
5.2 [IpocThie MEXaHU3MBI 5 bubnuoreka [IOK - IICHHOCTH
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https://m.edsoo.ru/7f416194

HAYYHOTO
MO3HAHUS,

- TpyIOBOE
BOCIIUTaHUE

5.3 MexaHnu4deckasi JHeprust

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

- IEHHOCTH
HAy4YHOTO
MTO3HAHWS;

- TPYZ0BOE
BOCIITaHUE

Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE HanpasJienust
HaumeHoBaHue pa3iesioB H (mudpoBsbie) peanu3anuu
Ne n/m -
TeM MPOorpaMmbl Bcero Ko;npo.nbm,le Hpalc;uqecx odpa3oBaTebHbIE BOCIMTATEJIbHOI0
PaboOTRI He paboTel pecypcsl NMOTeHuajaa
Pa3nen 1. TemioBble siBJaeHUs
11 CrpoeHue 1 CBOMCTBA 7 Bbubaunorexa LIOK ;Tg:::}?;;? Hay4qHOTO
' BEIIIECTBA https://m.edsoo.ru/7f4181ce ’
- HIEHHOCTH HAY4YHOT'O
TIO3HAHMUS,
bubnnoreka [JOK - TPy10BOE
12 TerutoBbIe POIECCHI 21 2 2
pol https://m.edsoo.ru/7f4181ce BOCIIUTAHUE;
- 5KOJIOTUYECKOE
BOCIIUTAHHUEC
Hroro mo pazueny 28
Pazgen 2. diiekTpuyeckre 1 MArHUTHbBIE SIBJICHUS
DIIEKTPUUYECKHE 3apsIIbl. - IIEHHOCTH HAYYHOTO
2.1 3ap;1>K1;HHHe Tenai 150.4 7 brbmiorexa LIOK MO3HAHWS, &
N https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
- ICHHOCTHU HAYYHOT'O
[TocTosIHHBIN 27eKTpUYECKU bub6nuorexa [IOK HIO3HAHVS;
2.2 20 1 7
TOK https://m.edsoo.ru/7f4181ce - TPyIOBOE
BOCIIUTAHHUEC
- ICHHOCTHU HAYYHOI'O
bubmorex K TTO3HAHUS,
2.3 MarsuTtHsbIe SBICHHS 6 1 1 Gmaorexa O 03 ’
https://m.edsoo.ru/7f4181ce - TPyI0BOE
BOCIIUTAHHUEC
- IATPUOTHUICCKOC
bubnmoreka [JOK BOCIIUTAHHE,;
2.4 DIeKTpOMarHuTHas UH s 4 1 1 ’
P b https://m.edsoo.ru/7f4181ce - ICHHOCTH Hay4YHOT'O
IIO3HAaHU,
Hroro 1o pasneny 37
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

11
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE HanpasJienust
HaunMeHoBaHHe pa3aesioB 1 nu(poBLIe eaIN3 Al
Ne i/m P Kontpoabnbie | IpakTnuec- (unp ) P
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE BOCIIUTATEJILHOTO
padoThI KHe padoTbl
pecypchl NMOTEHIHAJIA
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ueckoe OBIDKEHIE U 10 1 1 bubmuoreka [JOK - ICHHOCTH HAYYHOTO
' CHOCOOBI €r0 ONMMCAHMS https://m.edsoo.ru/7f41a4a6 MO3HAHMS;
. bubmmorexa [IOK - [ICHHOCTH HAYYHOT'O
1.2 Bsaumoneiictsue ten 20 1 1
A https://m.edsoo.ru/7f41a4a6 [MO3HAHHSI;
- HCHHOCTHU Haquoro
bubnuoreka K [IO3HAHUS,
1.3 3aKOHBI COXPAaHEHHS 10 1 1 . 1o ’
https://m.edsoo.ru/7f41a4a6 - TpyZIOBOE
BOCIIUTAHHUC
Htoro no pazneny 40
Pasznen 2. Mexanuueckue KoJ1e0aHUA U BOJTHEI
- HCHHOCTHU Haquoro
bubanoreka K [MO3HAHU,
2.1 Mexannueckue KoieOaHus 7 1 3 Ganorexa O ’
https://m.edsoo.ru/7f41a4a6 - TpyIOBOE
BOCIIUTAHHUC
- HCHHOCTHU Haquoro
bubnuorexa [JOK MO3HAHHS;
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 ’
y https://m.edsoo.ru/7f41a4a6 - SKOJIOTHYECKOE
BOCIIUTAHHUC
Hroro no pazgeny 15
Pa3znen 3. Dj1eKTPOMATHUTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
-[aTPUOTHYECKOE
31 DIIEKTPOMArHuTHOE MOJIE U 6 1 5 bubmuorexa [JOK BOCIIMTaHHE;
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6 - ICHHOCTH HAay4YHOTO
TIO3HAHMUS,
Hroro no pazgeny 6

Pa3zgen 4. CBeToBbI€ AABJICHUSA
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41 3aKOHBI pacIpOCTPAHEHUS 6 5 bub6muoreka [IOK - IICHHOCTH HAYYHOT'O
' CBeTa https://m.edsoo.ru/7f41a4a6 TIO3HAHMS,
- ICHHOCTHU HAYYHOTI'O
MMO3HAHMSI,
bubnmoreka [JOK - TPy10BOE
4.2 JluH3p1 1 ONTHIECKHE HPUOOP! 6 2 https://m.edsoo.ru/7f41a4a6 BOCIIUTAHHE;
- 9KOJIOTMYECKOE
BOCIIMTAaHUC
43 Pasnoxenue 0enoro ceera B 3 1 bu6moreka LIOK ;Tgf::}?;;? HAYHHOTO
' CIIEKTP https://m.edsoo.ru/7f41a4a6 ’
Hroro no pazgeny 15
Paszgea S. KBaHTOBBIC SIBJICHUSA
51 Hcnyckanue v noryomenue 4 1 bubnnorexa LIOK ;gj::}f;:? HayIRoro
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 ’
- HIEHHOCTH HAY4YHOT'O
52 CtpoeHne aTOMHOTO sipa 6 1 bubmoreka LJOK HOSHATHA,
' p P https://m.edsoo.ru/7f41a4a6 - TPyIOBOE
BOCIIMTAHHUC
- IATPUOTUYECKOE
BOCIIMTAHHUC,
bubnuorexa [JOK - ICHHOCTH Hay4YHOT'O
53 7lnepHbie peakiH ! 1 https://m.edsoo.ru/7f41a4a6 MO3HAHUS,
- 9KOJIOTMYECKOE
BOCIIMTAHHUC
Uroro no pazgeny 17
Pa3nes 6. [loBTOpUTEIbHO-00001IAK0IMIT MOAYJIb
[ToBTOpeHue u 06001IeHNE - IIEHHOCTH HAYYHOT'O
6.1 COJIGp)EaHI/ISI Kypca (;;31/11@1 3a 9 Eubmiorexa LIOK H<L>I3HaHHH; .
https://m.edsoo.ru/7f41a4a6
7-9 xiacc
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 16
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[NPOT'PAMME
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOI TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KVIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

13

pa3jindaTh ABJICHUSA 110 OMMMCAHUIO UX XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBJICHHE M3YYEHHbIX (DU3NYECKUX SBJIECHUI B
OKpY’KaloIIeM MHpE, B TOM 4Hcie (PU3NYECKHEe SIBICHUS B IPUPOAE, TIPH
3TOM TEpPEeBOJUTHh MPAKTHUECKYI0 3ajady B y4eOHYIO, BBLACIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUI

14

1.5

1.6

1.7

OIHCHIBATH U3YYEHHBIE CBOMCTBA Te U (PU3HUECKUE SIBICHUS, HCTIONB3YS
¢u3nyeckue BEJWYMHBI, MpPU ONMCAHUM IPABWIBHO TPAaKTOBATh
(Gu3NYECKUN CMBICII MCIIONb3YEMbIX BEJIMYMH, UX OOO3HAuYeHUs U
eMHUILIBl (PU3MUECKUX BEJIWYMH, HAXOIUTh (HDOpMYJbl, CBS3BIBAIOLIME
JAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTH
rpaMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUUH

XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SBJICHUA MW IIPOLCCCHI,
HCIIOJIB3YysA  HM3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHA 1 3allMChIBATh €I'0 MATCMATHYCCKOC BbIPAKCHUC

OOBSACHATh (PU3MYECKHE SBJICHHS, MPOLECCHl U CBOWCTBA TeN, B TOM
qucie W B KOHTEKCTE CHUTyaludl MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH IPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTHh
oOBbsicHeHue u3 1 — 2 JIOrM4ecKux 1aroB ¢ onopoil Ha 1 — 2 U3y4eHHBIX
CBOMcTBa  (U3MYECKUX  SBICHUH, (U3MUECKUX  3aKOHA  WIH
3aKOHOMEPHOCTH

pemats pacuéTHble 3aJauu B 1 — 2 JEWCTBHSI, HUCIONB3YysS 3aKOHBI U
dbopmybl, CBsA3BIBaIONME (U3MUECKUE BEIIMYMHBI: HAa OCHOBE aHalW3a
yCIOBUS  3aJa4d  3alUCBhIBaTh  KPAaTKOE  YCIIOBUE, IIOJCTaBIISTH
¢uznyeckue BENUYMHBI B (OPMYJIBI U MPOBOJAUTH PAcCUEThl, HAXOAUTH
CIpaBOYHBIC JaHHBIE, HEOOXOIUMBIE IJIsl PELIeHUs 3a/ad, OLIEHUBATbH
PEATMCTUYHOCTD MOJTYYEHHON (U3NYECKON BETUMUUHBI

1.8

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIH
¢u3nUeCKUX  METO/A0B, B  ONHUCAHUM  MCCIEJOBAHUS  BBIIENIATH
IIPOBEPSIEMOE MIPEANOI0KEHHE (runoresy), pasynyaTh "
MHTEPIPETHUPOBATh MOJIYYEHHBIH PE3yJbTaT, HAXOAUTh OMIMOKU B XOJe
OIIbITA, ACJIATh BBIBOJEI 110 €0 pE3yjibTaTaM

1.9

1.10

IPOBOAMUTH OMNbBITBI MO HAOMIOAEHUIO (QU3NYECKUX SBICHUM WM
buznyeckux CBOMCTB  TeI: bopmynupoBath IIpOBEpsiEMbIE
MPENIOJIOKEHNsI,  cOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUS, 3aMUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBO/IBI

BBIMIOJHATh MpPSIMbIE H3MEPEHHUS C HCIOJIb30BAaHHWEM aHAJOTOBBIX H

U(GpPOBBIX MPUOOPOB, 3aMUCHIBATH TMOKA3aHHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH U3MEPEHUI
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1.11

IPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTH OJHOHN (pr3MyecKoW BETMYMHBI
OT JPYroll C HCHOJB30BAHUEM IMPSMBIX H3MEPEHHH, ydacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo MCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY H
BBITMIOJHATh U3MEPEHUS, Cleays MPeUIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3ysbTaThl MOJIYYCHHONM 3aBUCUMOCTH (PH3MUECKUX BEIUYMH B BHJIC
MPEJIOKEHHBIX TaOIUI] U rpaduKoB, AeNaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCIIE0OBAHMS

1.12

1.13

NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS (U3NYECKUX BEIUYMH, CIEIys
MPEJIOKEHHOW HMHCTPYKIMH: TPU BBINOJHEHUH W3MEpEeHUil colOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYHUCIATH 3HAUEHUE HCKOMOMU
BEJINYUHBI

coOmofaTh MpaBWwia TEXHUKH 0OE30HacHOCTH Tpu  paboTe ¢
71a00paTOPHBIM 000PYIOBaHUEM

1.14

1.15

1.16

1.17

YKa3bIBaTh TPUHIMIIBI JIEHCTBUAS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh TPUHIUIBI JCHCTBUS HM3y4EHHBIX MPHUOOPOB U
TEXHUYECKHUX YCTPOMCTB C TIOMOIIBIO UX OMUCAHUS, UCTIONB3Ys 3HAHUS O
CBOMCTBaX (PU3UYECKUX SBIICHUN U HEOOXOIUMBbIC (PU3NICCKUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANUTh  TpPHUMEPbl  (HaxXOoAuTh HHGOpMAIMIO O  MPHUMEpax)
MPAKTUIECKOTO HWCIOJB30BaHUs (DU3WYECKUX 3HAHUN B TIOBCEIHEBHOM
JKU3HM T oOecrieueHrst 0€30macHOCTH TP oOpaIleHruu ¢ mpudopamu 1
TEXHHYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 370POBBbS H COOJIOJICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

OCYILECTBIIATh OTOOpP HCTOYHMKOB HMH(popManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUW M TNyTEM CpaBHEHUS pPa3IMYHBIX HCTOYHHUKOB
BBIIETISITh MTHPOPMALUIO, KOTOPAs SIBJIIETCS IPOTUBOPEUMBOM UITH MOXKET
OBbITh HEIOCTOBEPHOM

MCIOJIb30BaTh NIPU BHITIOJHEHUH YU4E€OHBIX 3aaHUi HAYYHOMOMYISPHYIO
TUTEepaTypy (U3MYECKOTO COJICpXKAHUS, CIPABOYHBIC MaTepUAbI,
pecypcbl cetu HTepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

1.19

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yjabTara

co3aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(pOpPMALUU (U3UUYECKOTO COAEPIKAHUS, B
TOM 4YHCJIE IYOJUYHO JeJaTh KpaTKhe COOOLICHHMS O pe3ysbTaTax
IOPOEKTOB MJM Y4eOHBIX HCCIEJOBAaHUIM, TpU ITOM T'PAMOTHO
UCIIOJIb30BAaTh M3YYEHHBIM MOHATHIHBIA anmapaT Kypca (QU3HKH,
COIIPOBOXKIATh BBICTYIIJICHUE ITPE3EHTALIUEH

IIPU BBIMIOJHEHUN Y4YE€OHBIX IPOEKTOB M HCCIEIOBAaHUM paclpenemsiTh
00513aHHOCTH B TPYIIEe B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyamH,
CIEINTh 3a BBINOJHEHUWEM IUIaHA JIEUCTBUM, aJE€KBATHO OLIEHUBAThH
COOCTBEHHBIM  BKJIaJL B  JIEATENBbHOCTh  TIPYNINbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aHMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs
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11

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pasnuyaTh SBJICHUS IO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBJICHUE

13

pacro3HaBaTh MPOSIBJICHHE M3YyYCHHBIX (U3WYECKUX SBJICHUNA B
OKPYKArOIIeM MUpPE, B TOM YUCle (U3HUECKUE SIBJICHUS B TIPUPOJIE, TIPH
TOM TMEPEBOJUTH MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIICISTH
CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKK) GU3HUECKUX SIBJICHUN

14

OIKCHIBATH U3YYCHHBIC CBOMCTBA TE U (PU3HUECKUE SIBIICHUS, UCTIONb3YS
dbusznyeckue BEIMYMHBI, MPU OMNHCAHUM MPABWIBHO TPAaKTOBATH
(bu3nYeCKUil CMBICI HUCIIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS U €IUHUIIBI
(¢U3NYeCKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(bu3MYECKyI0 BEIUYHMHY C JAPYTMMHU BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MYECKUE SBICHUS U IPOIECCHI,
WCIIONIb3ysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MATEMATUYECKOE BHIPAKECHHE

1.6

OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallMii  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1 — 2
JIOTMYECKHUX 1IaroB ¢ MOMOIIBI0 | — 2 M3y4YEeHHBIX CBOWCTBA (PU3NYECKUX
SIBIICHHU, (PM3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

1.8

pemiate pacuéTHble 3a7aud B 2 — 3 JEMCTBHS, HUCIOJIBb3YS 3aKOHBI U
dbopMmyibl, cBs3bIBaOIIMe (PU3NYECKHE BEJIUYMHBI: Ha OCHOBE aHAJIN3a
YCIOBHUs 3aJa4M 3allUCBIBATHL KPATKOE YCJIOBUE, BBIABIIATH HEIOCTATOK
JaHHBIX Ui pELIeHHs 3aJaud, BBIOMpaTb 3aKOHbl U (HOPMYIIbI,
HeoOXoauMble Ui €€ pelleHus, NPOBOAUTh PACUETHl U CPAaBHUBATH
MOJy4eHHOE 3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

paciio3HaBaThb HpO6JIeMI>I, KOTOPBIC MOKHO PpCHIUThL IIPpU IMTOMOIIH
(1)I/I3I/I'-I€CKI/IX MCTOAOB, HCIIOJB3Yyd ONHMCAHHUEC HCCICAOBAaHWA, BBIACIIATDH
MpoOBEpACMOC TMPCAIIOJIOKCHUEC, OHCHHUBATH MPABUIIBHOCTL IIOpsAAKa
MMPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOAWTH OMBITBI TIO HAOMIOAEHUIO (PU3UYECKUX SBICHUM WM
bU3IIECKUX CBOICTB TEJ: dbopmynupoBaTh MPOBEPSAEMbIC
NPENNoNIOKeHNUs,  cCOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000py1I0BaHNs, OTUCHIBAThH XO/I OTBITA U (HOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJHATL HOPAMBIC H3MCPEHUSA C  HUCIIOJB30BAHHWEM  aHAJIOTOBBIX
npuOOpOB U JATYUKOB (PUBNYECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI
HU3MEPEHHH ¢ YIETOM 3aTaHHON a0COFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

MPOBOJIUTH UCCIIEAOBAaHUE 3aBHUCHUMOCTH OJHOW (PU3MUECKOW BEIUYUHBI
OT JpYyrod C HCIOJIb30BAHUEM MPSIMBIX HW3MEPEHHI: IJIaHUPOBATH
WCCJIeI0BaHNE, COOMpaTh YCTAHOBKY M BBHITIOJHATH M3MEPEHUS, CIEHYS
NpeJIOKEHHOMY — TIaHy, (UKCHUpOBaTh  pPE3ydbTaThl  IOIYYEHHOU
3aBUCUMOCTH B BHAE TaOmuil W TpaduKoB, [eIaTh BBIBOJABI TIO
pe3ynbTaTaM UCCIEI0BaHUS

MPOBOANTH KOCBEHHBIC M3MEpPEHUsT (PU3UUYECKUX BEIUYMH: TUIAHUPOBATH
W3MEPEHHs, CoOMpaTh OKCIEPUMEHTAIBHYIO  YCTAHOBKY, CIEAyS
MPEAJIOKEHHON UHCTPYKIIUU, U BBIYUCIIATh 3HAUEHUE BETUUHHBI
coOnrofaTh mpaBuja TEXHUKH O€30MacHOCTH Tpu  pabore cC
1abopaTOpHBIM 000PYTIOBAHUEM

1.14

XapaKTepu30BaTh MPHUHLHUIBI JEHCTBUS M3YYCHHBIX MNPUOOPOB H
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TEXHNYCCKUX yCTpOfICTB C OHOPOI\/JI Ha UX OIMUCAaHUA, UCIIOJIb3YA 3HAHHUA O
CBOMCTBaX (U3MYECKUX SBJICHUM W HeoOXoaumbple (U3HUECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb IIPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U HU3SMCPUTCIILHLIC
npuOOpbl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIISTH CXEMBI
JNEKTPUYECKUX LENEed ¢  MOCIEAOBAaTEIbHBIM UM  ApPaJUIEIbHBIM
COEITMHEHUEM DJIEMEHTOB, pa3jnyas YCIOBHbIE 0003HAUEHUS AJIEMEHTOB
ANEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH  TpPUMEpPHl  (HaXOAUTh HHGOPMAIMIO O  TNPHUMEpax)
HPAKTUYECKOr0 HCIOJb30BaHUs (DU3HMYESCKUX 3HAHHU B IOBCEIHEBHOM
KHU3HH 17151 o0ecriedeHns 0€30MacHOCTH MU 0OpalieH!H ¢ MpUOopaMu 1
TEXHUYECKHMMH YCTPOICTBAMHU, COXPaHCHUs 3I0POBbS U COOJIOJCHUS
HOPM 9KOJIOTHYECKOTO NOBEJICHUS B OKPYKaroLIel cpere

1.17

OCYILECTBIIATh MOMCK HH(pOpMaLMKU (U3UUECKOTO COJAEpPXKAHUSA B CETH
WMHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM W IyTEM CPaBHEHUS
JIOTIOJIHUTEIbHBIX ~HMCTOYHHUKOB  BBIICNATh HMH(YOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJOCTOBEPHOM

1.18

1.19

MCII0JIb30BAaTh IIPU BBIIIOJIHEHUU YYEOHBIX 33JaHUN Hay4YHO-TIOMYJIAPHYIO
auTepatypy (U3MUECKOro COJIep)KaHHs, CIpaBOYHbIE MaTepUalbl,
pecypcebl cety IHTepHeT; BiaaaeTh NpuéMamMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPAaTKHUE YCTHBIC COOOIICHHS,
0000mas WHGOPMAMIO W3 HECKOJIbKUX WMCTOYHHKOB (PU3UYECKOTO
COZICp)KaHHs, B TOM YHCIIE MyOJMYHO TIPEACTABIATH PE3yIbTAThI
MPOCKTHON HMJIM MCCIICA0BATEIBCKON JACATEIBHOCTH, IIPH 3TOM IPAMOTHO
UCIIOJIb30BATh M3YUYCHHBIM TMOHATHUHHBIA ammapar Kypca (GHU3HKH,
COIIPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHI/Ief/i

1.20

IprU BBIITOJIHCHUHN y‘~I€6HI>IX IIPOCKTOB U I/ICCJ'[CI[OBaHI/II\/II (1)I/ISI/I‘ICCKI/IX
mponeccoB pacrpeaciiaThb 00S13aHHOCTH B rpynime B COOTBETCTBUHU C
IIOCTAaBJICHHBIMU 3aa4aMH, CJICIHUTH 3a BBIIIOJTHCHHUECM IIJIaHa I[CﬁCTBHi/JI n
KOPPCKTHUPOBATL €I'0, AACKBATHO OLCHUBATH COOCTBEHHBII BKJIaJd B
JACATCIIBHOCTD T'PYIIIIEGI, BBICTpanBaTh KOMMYHHKAaTHBHOC
B3aHMOHCﬁCTBHe, MMPOSBJISASA TOTOBHOCTD pa3peilaTh KOH(l)J'II/IKTI)I

9 KUIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3inuyaTh SBJICHHUS 110 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

14

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KaIoIIeM MHpE, B TOM 4Hcie (U3NYecKHe sIBICHUS B IPUpPOJE, NPH
TOM TME€PEBOJUTH MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIICISThH
CyIIeCTBEHHbIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SIBJICHUN

ONKCHIBATh U3YUYECHHbIE CBOMCTBA T€N U (PU3NYECKUE SBIICHMUS, UCTIONb3YS
¢u3nueckue BEIWYMHBI, MpPHU ONHMCAHUHM MPABUIBHO TPAKTOBAThH
(bu3nyeCKUil CMBICI HUCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHUSI U €IMHUIIBI
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(¢u3NUeCKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bu3NYECKyI0 BENUYHMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W IPOIECCHI,
UCIIONIb3Ysl W3Y4YEHHBIE 3aKOHbl, MPHU H3TOM [1aBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BBIPAKCHIE

1.6

OOBSICHATh (PU3MUYECKHE TPOLECCHl U CBOIMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallui  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakKTepa:
BBISIBIISITH TIPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 2 — 3
JIOTMYECKHUX LIaroB C IOMOIIBIO 2 — 3 U3Y4YEHHBIX CBOMCTBA (PU3NYECKUX
SIBIICHUN, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacy€THbE 3aJauu (omuparmIuecs Ha cuctemy u3 2 — 3
YPaBHEHMIA), HCIIONB3YsI 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOLIHE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBUA 3a/Ja4d 3alMChIBaTh KPaTKOE
YCIIOBHE, BBISBIIATH HEJOCTAIOUINE WIM U30BITOYHBIC JaHHbBIC, BEIOUPATh
3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIE TSl PELICHUS, TIPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTb IIOJIyUEHHOTO 3HAueHus (PU3NYECKOU
BEJIMYMHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PpCIIUTh IIpH IMOMOIOH
(1)I/ISI/II-IGCKI/IX MCTOAOB, HCIIOJB3yd OIHNCAHHUC HCCICAOBAHHA, BBIACIIATH
MMPOBECPACMOC  IIPCAIIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTL IIOPAJAKaA
MMPOBCACHUA HUCCICAOBaHMA, JCJ1aTb BBIBO/JbI, HHTCPIIPETUPOBATH
PE3YIIbTAThL Ha6J'II-0,Z[eHPIﬁ U OIIBITOB

MPOBOAMUTH OMBITBI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WU
(Gu3NYECKUX CBOWMCTB TE€JN: CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY U3
n30BITOYHOTO Habopa OOOpYyIOBaHUS, OMUCHIBATH XOJ OIbITA H €ro
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

1.11

1.12

MIPOBOJUTH NP HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEIEIIsIst
CpelHee 3HaueHUEe H3MepsieMON BeNUYMHBl ((OKYCHOE paccTOosHHUE
coOuparomieid JTUH3bI), OOOCHOBBIBATH BBIOOp cIOcO0a HM3MEPEHUs
(M3MepHTETHHOTO MpUdOpa)

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYUH C
UCTIOIB30BAaHUEM TPSIMBIX WM3MEPEHHI: IUIAaHUPOBATh HCCIIEOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTAHOBKY, (PUKCHpPOBaTh pe3yabTaThl
MOJTyYeHHOW 3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHJIE TaOIUIH
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

MNPOBOAWUTE KOCBCHHBIC M3MCEPCHUA (1)H3H‘-I€CKI/IX BCJIIMYMH: IJIAHUPOBATH
U3MEpeHusi, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSATH
HU3MEPCHUA, CICAYA HpGJIJ'IO)KCHHOfI HUHCTPYKIUH, BBIYHUCIATE 3HAUCHUC
BEJIMYMHBl W AQHAIM3UPOBATh IOJIYYEHHBIE pE3YNbTAaThl C YYETOM
3aJIaHHOM ITOTPENIHOCTH U3MEPEHUN

1.13

1.14

coOnrofaTh MpaBuja TEXHUKU O€30MacHOCTH 1Ipu  pabore cC
1a00paTOpHBIM 000pYyIOBaHUEM

pa3nuyaTh OCHOBHBIE TPHU3HAKK HW3YYEHHBIX (HU3UUECKUX MOJeneil:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJeiIb aToOMa, HYKJIOHHAs
MO/JIeJIb aTOMHOT0 si/ipa

1.15

XapaKTepu30BaTh TPUHIMUIBl JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHHUYECKUX YCTPOUCTB C OMIOPOI Ha WX OMHUCAHUS, UCTIOIB3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUA U HEOOXOIUMbIE (Qu3NUECKHe
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3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

HCIIOJIb30BaTh CXEMBI M CXEMATHUYHbIC PUCYHKH H3yYEHHBIX TEXHUIECKUX
YCTPONCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX IMPOIECCOB
IpH PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKHE CXEMBI IS
MOCTPOCHHSI N300PaKEHHH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JIMH3E
NPUBOANUTH  TpPUMEPHl  (HaXOAuTh HHGOpMAIMIO O  IMPHUMEpax)
MPAKTUYECKOTO HWCIOJB30BaHUs (DM3MUECKUX 3HAHUN B TOBCEIHEBHOM
JKU3HM JUTsl oOecrieueHrst 0€301acHOCTH IIPH 0OpaIlieHuu ¢ mpudopamMu 1
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS H COOIIOJCHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

OCYILECTBIISATh MOMCK WH(pOpMAMU (U3UIECKOTO COJCPKAHUSA B CETH
HuTepHeT, caMOCTOATENbHO (GOPMYIUPYS TOUCKOBBIN 3alPOC, HAXOIUTh
IyTH ONPEeSICHHs] JOCTOBEPHOCTH MOIy4€HHONH HH(POPMALIMU Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

MCIOJIb30BAaTh MIPH BBIMOJIHEHUHU YYEOHBIX 33JaHUI Hay4YHO-TIOMYJIPHYIO
TuTepaTypy (U3MYECKOrO COJCp)KaHUs, CIPAaBOYHBIC MaTepUabl,
pecypcebl cety IHTepHeT; BiaaaeTh NpuéMamMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3aBaTb COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHUSI Ha OCHOBE
UHGOpPMALUU U3 HECKOJIBKUX HCTOYHHUKOB (DU3UYECKOTO COJAEpIKaHUs,
yOIMYHO IIPEACTABIIATh pe3ynbTaThl IIPOEKTHOMN WU
HCCJIE0BATEIbCKON JEATEIBHOCTH, NIPU 3TOM IPAMOTHO MCIIOJIb30BaTh
M3YYEHHBbIN MOHATUMHBIN ammapar H3ydyaeMoro pasziena (QU3UMKA U
COIIPOBOKJATh BBICTYIUICHHE Mpe3eHTauueil ¢ yuétoM ocoOeHHoCTei
ayIUTOPUU CBEPCTHUKOB

1.21

IIprU BBIITOJIHCHHUHN y‘IC6HI>IX IIPOCKTOB U I/ICCJICI[OBaHI/Iﬁ CI)I/ISI/I‘-ICCKI/IX
mponeccoB pacrpeaciiaThb 00S13aHHOCTH B rpymnme B COOTBETCTBHUU C
IIOCTAaBJICHHBIMU 3aJad4aMH, CJICINUTH 3a BBIIIOJTHCHHUECM IIJIaHa I[CﬁCTBHi/JI n
KOPPCKTHUPOBATbL €I'0, AACKBATHO OICHUBATH COOCTBEHHBIH BKJIaJd B
JACATCIIBHOCTD T'PYIIIIEGI, BBICTpanBaTh KOMMYHHKAaTHBHOC
B3aHMOHCﬁCTBHe, MMPOSBJISAA TOTOBHOCTE pa3peilaTh KOH(l)J'II/IKTI)I
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

7 KUIIACC

Kon
pa3iena

Koa yemenTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

1.2

1.3

duszuka — Hayka O IpuUpoAec. JSIBIEHHS TPUPOIBL.
dusnyeckue  SABJIEHUA:  MEXAHUYECKHE,  TCIUIOBBIE,
JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBbBIE

duznyeckne  BenUYMHBL.  V3MmepeHue — (QU3MUYECKUX
BEJIUYHH. dusnyeckue puOOpEIL. [Torpemnocts
n3MepeHnil. MexyHapoaHasi CucTeMa eauHUIL

EcTecTBeHHOHAY4YHBIH METOA TO3HAHMS: HAOJIOJCHUE,
IIOCTAaHOBKA Haquoro BOHpOCZl, BBIABHUKCHHUE THUIIOTE3,
SKCIIEPUMEHT II0 IPOBEPKE THUIOTE3, OOBSICHCHHE
Ha0I101a€EMOT0 SIBJICHUS

1.4

Onucanne GU3NUECKUX SABJICHUN C TIOMOIIBIO MOJIEIIEH

1.5

[IpakTuyeckune paboOTHI:

W3mepenue pacCTOSAHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
Onpenenenue pasMepoB MabIX TEJ.

N3mepenne Ttemmneparypel NpU IOMOIIM KMIKOCTHOIO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

2.2

2.3

CrtpoeHue BeniecTBa: aToMbl U MOJIEKYJNIbI, UX pPa3MeEpHI.
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHUE BEILIECTBA
JIBmxenue gactun BeniecTBa. CBsI3b CKOPOCTH JBHKCHHS
yacTUll € TemIieparypoil. bpoyHOBCkoe JBHKEHUE,
T dy3us

B3anmoneicTBre YacTUI BELIECTBA: IPUTSKEHUE U
OTTAJIKUBAHHE

24

ArperaTHble COCTOSIHMS BEIIECTBAa: CTPOEHUE Ta30B,
KHUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHUX)  Tell.
B3aumocBs3p MeXIy CBOICTBaMHM BEIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M HMX AaTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5

OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[TpakTudeckue paboThI:

Onenka  amaMeTpa  aroMa  METOIOM  psmoB  (c
UCroNb30BaHueM Gotorpaduit).

OMBITHI IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnBITEI IO OOHAPYXKEHUIO ACHCTBHSI CHI MOJEKYISIPHOTO
TIPUTSDKCHUS

JIBWDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1

3.2

Mexanndeckoe JIBWKECHUE. PaBrOMEpHOE 51
HEPABHOMEPHOE JABM)KEHHE

Ckopoctb. CpenHsAss CKOpPOCTb IpH HEPaBHOMEPHOM
JBYOKeHUU. Pacuér myTu u BpeMeHH JIBUKEHUS
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SIBnenue nHepuuu. 3aKoH MHEpUUU. B3aumoaeicTeue ten
3.3 KaK MpUYMHA U3MEHEHHUS] CKOPOCTH JIBIMKEHHS Tenl. Macca
KaK Mepa MHEPTHOCTHU Tella

I[I;motHOCTE BemiecTBa. CBA3L INIOTHOCTA € KOJUYECTBOM

3.4 MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTBA

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOICUCTBUSA TEI

36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
MOMOIIIBIO JUHAMOMETpPA

37 SIBnenue TATOTEHUS U cuia TsokecTH. Cuila TSHKECTH Ha
JIpyrux mianerax. Bec tena. Hesecomocts

38 Cuna Ttpenust. TpeHue CKONBXKEHUS U TPEHHUE TIOKOS.
TpeHue B mpupojie ¥ TEXHUKE

39 Clo’)KeHWe CHuJI, HalpaBJICHHBIX MO OJHOW MPSIMOil.

PaBHOnelicTBYIOIIAsA CHII

[IpakTuyeckune paboOTHI:
OmnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JBMDKCHHS
(mapuka B OKUAKOCTH, MOJCIU  DJICKTPHYECKOTO
aBTOMOOWIsT M Tak gainee). OmnpexpeneHue cpegHen
CKOPOCTH CKOJIBXKCHHUS OpYyCKa WIIM LIApHKa 110 HAKIOHHOW
3.10 wiockoctu. OmpeneneHne IUIOTHOCTH TBEPAOTO TeJja.
OmnbITHI, JAEMOHCTPHPYIOLIME 3aBHCUMOCTh PACTSDKCHHUS
(medopmanyn) NpyKUHBI OT MPHIOKEHHON CHIIBL. OIIBITHI,

JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS
CKOJIBXKEHUS OT Beca Tella U XapakTepa CONPUKACAIOIIMNXCA
MMOBEPXHOCTEN

®dusnueckue SBICHUS B TMPHUPOJE: MPUMEPHI IBIKEHHS C
3.11 pasINYHBIMM CKOpPOCTSIMM B KMBOM M HEXKHUBOW IIPUPOAE,
JIEMCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12 TexHuueckue ycTpoucTBa: TMHAMOMETP, MOAUIMITHUKU
JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEHN 1 T'A30B
Hasnenune TtBEpAoro Ttema. CrnocoObl yMEHBIICHHUS U

4.1
YBEJIMYCHUS IaBJICHUS
492 JaBnenue raza. 3aBHCUMOCTh JaBJICHHUS raza OoT 00BEMa,
' TEMIIEPATYPbI
43 [lepenaya maBrneHuss TBEPABIMU TeNaMH, XHUAKOCTAMU H

razamu. 3axoH Ilackans. [ITHeBMaTHUEeCKHE MAIIIMHEI

3aBUCHMOCTh  JaBIICHUS  KUAKOCTH  OT  TJIyOWHBIL.
4.4 I'uapoctatndeckuit mapagokc. CooOmarmmuecs: COCYIbI.
['unpaBnuyecKkue MeXaHu3Mbl

AtMocdepa 3emnn u atMocdepHoe AaBieHue. [IpuduHbI
CyIIECTBOBaHUSI BO3AYIIHOW 000souku 3emiu. OnbiT

45 Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

16 N3mepenne armochepHoro mpamieHus. I[lpubGopsl mis
U3MepeHus: aTMOC(epHOro J1aBIeHUs

47 JleiicTBuE JKUAKOCTH M ra3a Ha MOTpyKEHHOE B HUX TEJIO.
BrrTankuBaroniast (apxumMeioBa) cuiia. 3akoH Apxumesa

4.8 [TnaBanue Ten. Bo3ayxomnaBanue

4.9 [TpakTuyeckue paboTHI:
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HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJIe OT 00bhEMa
MOTPYKEHHOW B JKMAKOCTh dYacTu Tena. OmnpenesieHue
BBITAJIKUBAIOLIEH  CWJbL, JCHUCTBYIOUIEM Ha  TEJO,
MOTPYKEHHOE B JKHMJAKOCThb. [IpoBepka He3aBHCHUMOCTH
BBITAJIKUBAIOLIEH CHUJIbI, [JEHUCTBYIOIEW HAa TEIO B
JKUJKOCTU, OT Macchl Tena. ONbITHI, AEMOHCTPUPYIOIINE
3aBHCUMOCTH BBITAJIKHBAIOIICH CHJIbI, JCHCTBYIOIIECH Ha
TEJO B XKHUAKOCTH, OT 00bEMa MOTrpYKEHHOU B JKUIKOCTD
YacTH Te€Jla U OT IUNIOTHOCTH KUJAKOCTU. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYMPOBAHME JIOAKU U OIpPEACIICHHUE
€€ Tpy30M0IbEMHOCTH

4.10

411

dusnueckue SBICHHUS B MPHUPOJIE: BIUSHHE aTMOCHEPHOTO
JIaBJICHUS HA )KMBOM OpraHu3M, IJIaBaHUE pbI0

TexHuueckue yCTpoOilcTBa: COOOIIAIOIIMECS  COCY/IBI,
YCTPOMCTBO  BOJOMPOBOJIA, TUAPABIMYECKUN  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBO Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanundeckas padbora

5.2 MexaHnueckasi MOILIHOCTb

53 [IpocTeie  MexaHW3MBI:  pbluar, OJIOK, HAKJIOHHAA
TUIOCKOCTH. [IpaBuiio paBHOBeCHS phlyara

5.4 [TpumeHeHue TpaBuiia PaBHOBECHUS pblyara K 0JIOKY
«3omotoe mpaBwio» Mexanuku. KosddumueHnt mosesnoro

5.5 neiicTBus MexaHu3MmoB. [IpocTeie MexaHH3MBI B OBITY H
TEXHHUKE

5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas 3Heprus

5 58 [Tonnass mexaHuyeckas SHEprH. 3aKOH U3MEHEHHUS W

COXpaHCHHSI MEXaHUYECKOH YHEPTHH
[TpakTiueckue paboThI:
Omnpenenenne pabOTHl CHIBI TPEHHS] MPH PaAaBHOMEPHOM

59 JIBIKCHUM TeJla 10 TOPU30HTAIBHON IMOBEPXHOCTH.
HccnenoBanue ycioBuil paBHOBeCcHs pbluara. M3mepenue
KII[I wHakioHHOW  miIOCKOCTH. M3ydeHume  3akoHa
COXpaHEeHMsI MEXaHNYeCKON YHEPTHH

5.10 dwuznyeckue sIBICHUS B IPUPOJIC: PHIYArd B Telle YeTOBEKa
TexHuueckne  yCTpOWCTBAa: pbluar, TMOJABWKHBIA U

5.11 HEMOJIBIKHBIA OJIOKM, HAKIIOHHAsl TJIOCKOCTh, IMPOCTHIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon
pasnena Koa ssementa IIpoBepsiemble 3JIeMEHTHI COEPKAHUSA
TETUJIOBBIE SABJIEHUW A
6 6.1 OcCHOBHBIE  TIOJIOKEHHUST  MOJICKYJISIPHO-KHHETUYECKOU

TEOPHH CTPOCHUS BemlecTBa. Macca M pa3Mepbl MOJICKYIL
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OnbIThl, TOATBEPKIAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOPUU

6.2

Mogenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUMA
BemectBa. Kpucrammndyeckue u amopdHbie Tena

6.3

6.4
6.5

OOBbsicHEeHHE CBOICTB ra3oB, )KUIKOCTEH U TBEPIBIX TEN HA
OCHOBE II0JIO’KEHU I MOJIEKYJIIPHOKMHETHYECKOM TeOpun

CMauuBaHue U KallWJUISIPHBIE SIBJICHUS
TemnoBoe paclIMpeHue U CxKaTHe

6.6

6.7

Temnepatypa. CBs3p TemmepaTyppl CO  CKOPOCTbIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL

Baytpennss sueprusi. CriocoObl M3MEHEHHs BHYTpPEHHEH
SHEPIUuu: TeIIonepeaua U CoBepiieHue padboThl

6.8
6.9
6.10

6.11

Bunel temnonepenaun: TENMIONPOBOJHOCTb, KOHBEKLHS,
HU3ITyYCHHE

KoanuecTBo TemnoThl. Y aenpHas TEIIOEMKOCTh BELIECTBA
TemsooOMeH W TemjaoBoe paBHOBECHE. YPpaBHEHHUE
TEIJIOBOro OanaHca

[InaBneHne u OTBepleBaHHE KPUCTAJUIMYECKUX BEILECTB.
VY nenpHas TEmioTa IIaBICHUS

6.12

[TapoobpazoBanue u koHmeHcarus. Vcnapenue. Kunenue.
VYaenbHas TemioTa MHapooOpa3oBaHHs.  3aBUCUMOCTH
TEMIIEPATypPhl KHTICHHUS OT aTMOC(HEPHOTO JaBJICHHUS

6.13

BiraxxHOCTB BO31yX2

6.14

3Hepm${ TOIIJINBA. Vﬂeanas{ TCIJIOTA CropaHusa

6.15

[Ipuanuns! pabots! Termnosbix aurateneit KI1/] rermmosoro
asurarens. TennoBble ABUTATENN W 3alUATA OKPYyXKarolen
cpensl

6.16

3aKOH COXpaHEHUs W MPEBpAIlEHHs] YHEPTHH B TEIIOBBIX
nporieccax

6.17

[IpakTuueckue padbOTHI:

OneITEl O OOHAPYXKEHUIO JEHCTBHUS CHII MOJICKYISIPHOTO
NPUTSHKEHUS.

OnbIThl IO BBIPAIIMBAHUIO KPUCTAJIJIOB MMOBAPEHHOM COJIU
WJIM caxapa.

OneIThl MO0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta3oB,
YKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTbh  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIKICHUSI.
IIpoBepka THIOTE3bl JIMHEMHON 3aBUCHMOCTH JIJIMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TeMIepaTyphl.

HaGmtonenne wu3MeHeHUs: BHYTPEHHEW SHEpPruu Tena B
pe3yibTaTe Teruionepeaayd U padoThl BHEITHUX CHIL.
HccnenoBanue sBICHHS TEIIOOOMEHA MPH CMEIIWBaHUU
XOJIOJTHOW U TOpsTY€il BOJBI.

OrnpezeneHne KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM
Mpu  TEIUIOOOMEHE C  HarpeTbiM  METATHYECKUM
LWJIAHAPOM.
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Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.
Hccnenosanue npouecca UCHapeHusl.
OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
Onpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIBJA.

dusnyeckue SABJICHU A B Ipupoaec: IOBEPXHOCTHOC
HaTsOKCHUEC W KAallWJUIAPHBIC  ABJICHHUSA B IIPUPOJC,

6.18 KpUCTAJUIBI B Tipupoze, usnydeHue CoJiHIA, 3amep3aHue
BOJOEMOB, MOpPCKHE OpHU3bI; 00pa3oBaHHE POCHI, TyMaHa,
VHEsl, CHEra.
TexHuueckue  yCTpOMCTBA:  KAaNWUISAPbl,  HPUMEPHI
WCIIONBb30BAHUSI KPUCTAIJIOB, KHUIKOCTHBIM TEPMOMETP,

6.19 JATYMK TEMIEPaTypbl, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, IBUTATEIb
BHYTPEHHETO CrOpaHUsl.

DJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA

7.1 Dnektpuzanus Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
B3aumopneiictBue  3apspkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]TY TEITaMHU)
Onektpuueckoe Tmosie. Hampssk€HHOCTh  AIEKTPUYECKOTO

7.3 nosia. [IpuHIMI Cyneprno3uiuy 3MeKTPUYeCKuX Mmojiei (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu anekTpudeckux  3apsioB.  DJIEMEHTApHBIN

7.4 anektpudeckui 3apan. Crpoenue atoma. [IpoBoaHuku u
JTUDJICKTPUKHU

7.5 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa

76 DNEeKTPUYECKUI TOK. Ycnosus CyILIECTBOBaHUS
AIEKTPUUYECKOTO TOKA. VICTOUHHMKHM MOCTOSIHHOTO TOKA

77 JlefcTBHS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B )KUJIKOCTSIX U razax

78 Onektpuueckass uenb. Cuna ToKa. DIEKTPUUYECKOE
HaIpspDKEHUE

79 CorpoTHBIeHHE TPOBOJHUKA. YEIHHOE COMPOTUBIIECHUE
BeIllECTBA

7.10 3akoH OMa 1J1s yyacTKa Lenu

711 [TocnenoBarenpHOE W MapauieIbHOE  COCIUHEHHE
MIPOBOJIHUKOB

712 Pabota 1 MOIITHOCTD NMEKTPUIECKOTO TOKA. 3akoH Jkoyms
— Jlenna

713 DnekTpuueckue Ienu U TMOTPEeOUTENN DJIEKTPUUECKON
sHepruu B ObITy. KopoTKoe 3aMbIkaHue

714 [TocTostHHbIE MarHuThl. B3aumMopaeicTBHE MOCTOSHHBIX
MarHuTOB

715 MaruauTHOe nosje. MarHuTHoe 1ojie 3eMJd U €ro 3HaYeHue
IUISL S)KU3HU Ha 3eMile

716 OnbiT Opcrena. MarHuTHOE MOJE SJIEKTPUUYECKOTO TOKA.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

7.17 JleicTBME€ MArHUTHOrO IIOJS HA IPOBOJAHMK C TOKOM.
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QHGKTpOI[BI/II‘aTeJIL HOCTOSIHHOrO TOKa. lcmosiabp3oBaHue
AJIEKTPOJIBUTATENIC B TEXHUYECKHUX YCTPOWCTBAX W Ha
TpaHCIopTe

7.18

7.19

7.20

OmnbiTel @apaned. fABieHue IEKTPOMArHUTHOW WHIYKIUU.
[IpaBuno Jlenna

Onekrporereparop. CriocoObl MONyYEHHs dIIEKTPUIECCKON
SHEPTUH. DNEeKTPOCTaHIIUU HA  BO300HOBJISIEMBIX
WCTOYHHUKAX SHEPTHH

[IpakTuueckue pabOTHI:

OnpIThl MO HAOJIIONCHUIO AJIEKTPU3ALMU TeJ UHIAYKIUEH U
IPYA CONPUKOCHOBEHHH.

UccnenoBanue OEHCTBUA — DJIEKTPUYECKOrO IMOJS  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.

COopka u nmpoBepka pabOTHI 3IEKTPUYECKON Lenu
IMOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbl TOKA.

H3MepeHne u peryampoBaHue HAPSAKEHHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYILETO YeEpe3
pE3UCTOpP, OT CONPOTUBJICHUS PE3UCTOPA U HANPSIKECHHS Ha
pe3ucrope.

OMBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUIECKOTO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBI, IJIOLIAIU
MOINEPEYHOI0 CEUCHUS U MaTepHaa.

[IpoBepka mpaBuia  CIOXKEHUS  HANPSKEHUM — 1pu
MOCIEA0BATEIbHOM  COEAUHEHHH  JBYX  PE3HCTOPOB.
[IpoBepka mpaBuia Juisi CWJIbl TOKAa IpPHU MapajuieIbHOM
COEUHEHUH  PE3UCTOPOB. Onpenenenne  paboThI
JJIEKTPUYECKOIO0  TOKA, HMAYLIET0  4Yepe3  pe3ucTrop.
Omnpenenenne MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEIIIEMON Ha pe3ucrtope. MccnenoBaHne 3aBUCMMOCTH
CUJIbI TOKA, UIYIIErO Yepe3 JIaMIIOUKY, OT HAIpPSKEHHUS Ha
Hei. Ompenenenue KIIJ[ nHarpeBarensa. HMccnenoBanue
MAarHUTHOTO B3aUMOJEHCTBUSL TMOCTOSIHHBIX MAarHHUTOB.
N3yueHne MarHMTHOTO MOJISI MOCTOSHHBIX MAarHUTOB TMpU
UxX O0ObeIMHEHUH W pazjaenieHuu. VccnenoBanue aecTBus
AJEKTPUYECKOTO TOKAa HAa MAarHUTHYHKO CTpesKy. OIBITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS
KaTYIIKHA C TOKOM U MarHuTa OT CUJIbl TOKAa M HallpaBJI€HUs
TOKa B Karyimke. M3ydeHne neicTBUS MArHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. KOHCTpyupoBaHME U H3y4YEHUE
paboTsl BIIEKTPOJABUTATES. N3mepenne KIIg
3JEKTPOJIBUTATEIbHOMN YCTaHOBKH. OnbIThI o
HCCIICIOBAHUIO SBJIEHUSA AJIEKTPOMATHUTHON WHIYKIUU:
HCCIEAOBaHUE M3MEHEHUN 3HAUEHUs U HANpaBJICHUS
WHIYKIIMOHHOT'O TOKa

7.21

1.22

dusunueckue IBICHUA B IpHUPOAC: IICKTPUICCKUC SABIICHUS
B arMocdepe, DIEKTPUYECTBO IKHUBBIX OPTraHHU3MOB,
MarHuTHoe Toyie 3emiH, Jpedd MmoarcoB,  poiib
MarHUTHOTO TOJIS JIJIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE

TexHu4eckue yCTPOMCTBA: DIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETP, PEOCTaT, CYETYMK HIIEKTPUUYECKOW DHEpIHH,
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DJIEKTPOOCBETUTEIILHBIE puoOpHI, HarpeBarelIbHbIE
AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUUYECKUE
npeaoXpaHUTECIIN, QJICKTPOMArHuT, QJICKTPOABUTATCIIb
MOCTOSIHHOTO TOKA, TeHEPaTOp MOCTOSIHHOTO TOKA

9 KJIACC
Kon
pasica Kopx sanemenrta [IpoBepsiemble 37IEMEHTHI COAEPKAHUS
MEXAHUYECKUE SABJIEHUA

81 Mexanuyeckoe  aBWXKEHHE.  MarepuanpHas — TOYKA.
Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKECHHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE IBUKEHUE
HepaBHoMepHOoe mnpsiMonnHeiiHOe aBuxeHue. CpenHsas u

8.4 MTHOBEHHAs CKOPOCTh Tejla TMpU HEPAaBHOMEPHOM
JBUKEHUU

85 VYckopenue. PaBHOyCKOpEeHHOE PSIMOJIMHENHOE
JBUYKEHUE

8.6 CBo6oauoe nagenne. OnbITel [anunes
PaBHOMepHOe naBmxkeHHE 1O OKpykHOcTU. Ilepuon wu

8.7 gactota oOpamnieHus. JIMHEHHass W yrioBas CKOPOCTH.
LleHTpoCTpEeMUTENBHOE YCKOPEHHE

8.8 [TepBerii 3akoH HproToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tperuii 3akon HeroToHa

8.11 [TpuHIUIT Cynepno3uIuy CUl

8 8.12 Cwuna ynpyrocrtu. 3akon I'yka

813 Cunia TpeHMs: CWiia TPEHUsI CKOJBXKEHUsS, CHJIa TPEHHS
MOKOs1, APYTHE BUABI TPEHUS

814 Cuna TsDKECTH M 3aKOH  BCEMHUPHOTO  TATOTEHMS.
Yckopenue cBOOOTHOTO MaIEHUS

815 JiBuxenue miaHet Bokpyr Comnia. IlepBas kocMuueckas
ckopocTb. HeBecoMOCTh U nieperpys3ku

816 PaBHOBecue maTepuanbHOW TOYKH. AOCOTIOTHO TBEpPIOE
TEJI0

8.17 PaBHOBecue TBEpAOro Tena ¢ 3aKpeIIEHHOM OChIO
BpameHusi. MoMeHT cuibl. LleHTp TsokecTn

8.18 Nmnynbce Tena. M3menenne nmmyinbca. IMmynbe cuiibl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 PeakTuBHOE ABHKEHIE

8.21 Mexanunyeckas paboTa U MOIITHOCTD

8.22 PaGora cun Tskectu, ynpyroctu, TpeHus. CBs3b dYHEPTrUU
1 paboThI

8.93 [loTrennmaneHass  dHEprust  Tena, TMOJHATOTO  HaJ

MOBEPXHOCTHIO 3eMJIn
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8.24

[ToTeHnmanpHast YHEPIUs CKATOU MPYKUHBI

8.25

Kunernueckass »sHeprus. Teopema O KHUHETHYECKOH
SHEPruu

8.26

8.27

3aKoH COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

[IpakTuueckue padbOTHI:

Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHUsS OpycKa WITH
NBUKEHHS] ~ IIapuKa MO0  HAKJIOHHOM  IJIOCKOCTH.
OmnpeneneHre YCKOpEHHS Tela TpPU PAaBHOYCKOPECHHOM
JBUKEHHUH 10 HAKIIOHHON TMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BpEMEHH IpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €clu TMPd PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HavyaJbHOM CKOPOCTH IYTH OTHOCSITCS Kak
psa HEUETHBIX YKCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUSI OT
CHUTBI HOPMAaJILHOTO JTABJICHUSI. Onpenenenne
kodddunenTa TpeHus ckoiubxkeHus. OmnpeneneHue
KECTKOCTH MPYXHUHBL. OrpeneneHne padoTsl CHIIbI TPEHUS
IIpH PaBHOMEPHOM JIBWKEHHH TejJa IO TOPU30HTAIBHOMN
noBepxHocTd. OnpeneneHne padoThl CHIIBI YIPYTOCTH TIPU
noabéMe Trpy3a C HCIOJIB30BAHUEM HEMOJBUKHOTO U
MOJABUKHOTO OJIOKOB

8.28

dusnueckue SBICHUS B npupoac: MpUIMBBI WU OTJIUBEIL,
ABMOKCHUC IIJIaHCT Conxeunon CUCTCMBbI, PCAKTHUBHOC
ABWIKCHUC KMBBIX OPTraHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CITUIOMETD, JATYNKHA
MOJIOKEHUSL, PACCTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHBIC XapaKTCPUCTHUKU

91 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia
92 MareMatnueckuit 151 IPY>KUHHBIN MasTHUKH.
[IpeBparienue 3HEprun MpH KoJIeOATETLHOM JABUKCHUU
93 3aryxatomue KosiebaHusi. BpIHYXIIeHHbIE KOJeOaHwUs.
Pesonanc
Mexannueckne BoJHBL. (CBONCTBA MEXAaHWYECKMX BOJIH.
94 [IpononbHble M TONEpedHblEe BOJIHBL. J{JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHBI B
TBEPJIOM TeJIe, CEICMUYECKUE BOJTHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTa 3BYKa. OTpa)keHue 3ByKa
9.6 WNudpa3Byk U ynpTpa3zByK
[IpakTuueckue padbOTHI:
OmnpeneneHnve  4acTOThl M Mepuoja  KoiebaHui
MaTeMaTHYeCKOro MasiTHUKA.
OmnpeneneHnve  4acTOoThl M Mepuona  KojiebaHui
9.7 MIPYKUHHOTO MasiTHUKA

UccnenoBanme  3aBHCHMOCTH  TEepUoAa  KoJeOaHHWI
MOABEHIEHHOTO0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue  3aBHCHMOCTH  Tepuoaa  KoJjeOaHHi
IIPY’)KUHHOTO MasiTHUKAa OT Maccel rpysa. IIposepka
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HE3aBHCUMOCTH nepuoja KonebaHui rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTHU
npyxuHbL. M3Mepenne yckopeHus: CBOOOHOTO TaIeHuUs
®dusnueckue SBICHHUS B NPUPOJAE: BOCIPHUSATHE 3BYKOB

9.8 KUBOTHBIMHU, 3€MIIETPSICCHHE, CEHCMHUYECKHE BOJIHBI,
LIyHaMH, X0

99 TexHudyeckue  yCTPOMCTBA:  3XOJIOT, MCIOJIb30BAHUE
yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE TMoje. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [Ixana 37€KTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npupoga cBeTa. CKOpPOCTh CBeTa.
BouiHOBBIE CBOMCTBA CBETA

10 [IpakTrueckue pabOTHI:

10.4 N3ydyeHne cBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOWIBHOTO TenedoHa
dusnueckue SBICHUS B TNPUPOJE: OHOJIOTHYECKOe

10.5 JIECTBUE BUINMOTO, yABTPa(QHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHU I

106 Texuuueckue yCTpOICTBA: ) UCIIOJIb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

111 JlyueBast mojenb cBera. MicTOUHMKHM cBETa

11.2 [IpsimosiMHENHOE pacpOCTPaHEHHUE CBETA

113 Otpaxenne cBera. [lnockoe 3epkano. 3aKOH OTPaKEHUs
cBeTa

114 [Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA

115 JInnza. Xop sydel B JINH3E

116 OnTuueckast cucreMa (oroammapaTa, MHKPOCKONa U
TeJIECKOoIa

117 ['maz xak onTuyeckas cucrema. bIu3opykocTs U
JATbHO30PKOCTh

11 118 Pasznoxxenue Oenoro cseta B crektp. OmbiTel HproTOHA.

Clio’)keHHe CIeKTpAIbHBIX HBETOB. Jlucnepcus cBera
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCMMOCTH yria OTPa)KEHUSI CBETOBOTO
Jyda OT yIJIa MMaJIeHuUs.
N3ydyeHne xapakTepuCTHK H300pakeHUs TMpeaMera B
TIJIOCKOM 3€pKalie.
HccnemoBanme  3aBUCUMOCTH  yIyia  MPEJIOMIICHHS

11.9 CBETOBOIO JIy4ya OT yrila MaJeHUs] Ha TPaHUIE «BO3IyX —
CTEKJIION.
[lonydyenne wu300pakeHU C MOMOUIBIO CcoOHMparoleit
JTUH3BI.
Omnpenenenne (GOKYCHOTO pACCTOSHUS M ONTHYECKOM
CHJIBI COOMPAIOIIECH JTUH3HI.
OMnBITHI MO PA3JIKEHUIO OEJIOTO CBETA B CIIEKTP.
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OneITEl 1O BOCHPUSATHIO I[BETA MPEAMETOB TMPU HUX
HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI
®dusuyeckue sBiIeHUs B mpupone: 3atMeHuss CoiHna u

11.10 JIyHbl, mBeTa TeEN, ONTHYECKHE SIBJICHUS B aTMmocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)

1111 TexHuyeckue ycTpoicTBa: OUKH, IEPUCKOI, PoToamnmapar,
ONTHUYECKUE CBETOBO/IbI

KBAHTOBBGIE SABJIEHUA

121 Oneitel  Pezepdopna u mimaHeTapHas MOJENb aroma.
Mogenbs aroma bopa

192 Ucnyckanre u mOrJoImIeHHEe cBeTa aroMoMm. KBaHTEHI.
JIuneityaTbie CIEKTPbI

12.3 PanuoaktuBHOCTB. Asib(a, 6eTa- U raMMa-u3ITydeHHs

124 Crtpoenue aromMHoro sjpa. HykimoHHas MoJenb aTOMHOTO
sapa. M3oTonsl

125 PanuoaktuBHbie mpeBpamenus. llepwon momypacnaga
aTOMHBIX sI7IEp

126 SnepHble peaknuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U
MacCOBOTO YHCEI

12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

12 128 Peakuuu cunteza u npenenus saep. McTouHMKM sHEpruu

ConHua u 3B€311

12.9 SAnepnas _ DHEpreTHKa. JeicTtBrue  paaMOaKTHUBHBIX
W3ITy4EHUN Ha KUBbIE OPraHU3MBbI
[IpakTudeckue pabOTHI:
Halnronenne CIulOmHBIX W JIMHEWYATBIX  CHEKTPOB

1210 W3ITy4eHUsl.
HccnenoBanue TPEKOB: M3MEPEHHE DHEPTHU YACTHUIIBI 110
TOPMO3HOMY IyTH (110 (poTOrpadusim).
N3mepenue pagnoakTuBHOTO (oHA
Odusnyeckue SABICHUS B  TNPUPOJE: ECTECTBEHHBIN

1211 pPaguoOaKTUBHBIA (POH, KOCMUYECKHUE JTyUH, PaznoaKTHBHOE
W3Iy4eHue MPUPOTHBIX MUHEPAJIOB, neiicTBre
PaIMOAKTUBHBIX M3JTyYEeHUN HA OpPraHU3M YeJIOBEeKa

1212 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,
WHIMBUAYAIbHBIN 103UMETp, Kamepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOUN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHU

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbl
OCHOBHOI0 0011ero oopa3osanusi Ha ocHoBe ®I'OC

[Tonumanne  ponmu  GU3MKM B HAyyHOW  KapTUHE  MHUDA;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBA3M U
MO3HABAEMOCTH SIBJICHUW MPHUPOJIBL, O POJIM SKCIIEPUMEHTA B (PU3HKE, O
cucreMooOpasymomeil poiu (U3MKH B PAa3BUTUU E€CTECTBEHHBIX HAYK,
TEXHUKU M TEXHOJOTHH, 00 3BOMIONNN (PU3MUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTHHE MHUPA, O BKJIAJIE POCCUICKUX U
3apyOeKHBIX  Y4EHBIX-(QU3MKOB B pa3BUTHE HAyKH, OOBICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJOTUI

3HaHMs O BUJAX MaTepuu (BELIECTBO M I0JIE), O JBMKEHUH KaK crocoode
CYIIIECTBOBAHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOCHHS
BEIIECTBA, O (PM3MUCCKOHN CYIIHOCTH SIBICHUH MPUPOIBI (MEXaHHYCCKHUX,
TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBAaHTOBBIX); yMEHHE pa3InYaTh
SBJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOe  (U3MUecKoe  SBJICHHE,  YMEHHE
pacrio3HaBaTh MPOSIBJICHWE M3YYCHHBIX (U3UYECKUX SBICHUH B
OKPYKAroIlleM MUPE, BBIIEISAS UX CYIIECTBEHHBIE CBONCTBA (IPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH IOHSITHHHOT'O alrapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIIOJIb30BAHUEC HX I PCIICHUA y‘-Ie6HI)IX 3aaa4, YMCHHC
XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SBJICHUA MW IIPOLCCCHI,
HCIIOJIb3Ys q)YHHaMeHTaHI)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHne OnmchIBaTh HU3Y4YCHHBIC CBOMCTBA TEN U (1)I/ISI/ILIGCKI/IC SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-IGCKI/IC BCINYHNHBI

Brnanenne ocHOBaMM METONOB HAy4YHOTO TIIO3HAHUS C  Y4ETOM
coOnrofeHusi mpaBwil O€30macHOro Tpyja: HaOMIOACHHE (PUINYECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIBHO COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY W3
JTAHHOTO Habopa 00OpYJOBaHUS 10 MHCTPYKIMH, OMUCHIBATh XOJI OIBITA
¥ 3aIHCHIBATh €T0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIBI;

NpPOBEIEHUE NPSMBIX U KOCBEHHBIX HM3MEPEHUH (U3NYECKUX BEIUYHH:
YMEHHE  TUIAHUpPOBATh  W3MEPEHHUs, CAMOCTOSTENBHO  COOMpaTh
HKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 MHCTPYKIIMH, BBIYUCIIATH 3HAUCHHE
BEIMYMHBI W aHAJIM3MPOBATH TIOJNYYCHHBIE pE3YJNbTaTHl C Y4ETOM
3aJJaHHOM MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUH;

NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIICIOBaHHIA;,
CaMOCTOSITENIFHO ~ cOOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY H
MPOBOJUTH HCCIIEOBAaHUE 10 MHCTPYKIMH, TPEICTABIATH MOTyYSHHBIE
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJE TabmMI U TpaduUKoOB,
YYUTBIBATh ~ TOTPENIHOCTH, JeNaTh  BBIBOABI 10  pe3yibTaTram
UCCIIEIOBAHMS

ITonnmanue XapaKTEepPHBIX CBOMCTB (buznueckux MoeIen
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJAETH CTPOCHHS
ra3oB, JKHMJIKOCTEH U TBEPABIX Tel, IUIAHETapHash MOJeNb aToMa,
HYKJIIOHHasi MOJZieJb aTOMHOIO $Ipa) U YMEHHE NIPUMEHATbh HX JUId
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00BsICHEHUS] (PU3UUECKUX TPOIIECCOB

YMmenue o0bSCHATh (PU3HUECKHE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIIe
U B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B
YACTHOCTH, BBIABISATH IPUUYUHHO-CIEACTBEHHBIE CBSI3M M CTPOMTH
00BsICHEHHE C OMOpPOM Ha M3YYECHHBIE CBOWCTBA (PU3UUECKUX SIBICHUIA,
¢du3nuecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

VYMenne pemath pacu€THble 3amauu (Ha Oaze 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI U (hOPMyIIbI, CBSI3bIBAIOIUE (DU3HUECKHUE BETUYHHBI,
B 4YaCTHOCTH, 3alMCbIBATL KPATKOC YCJIOBUC 3aJa4d, BbIABJIATH
HEJOCTAaIoOUINe JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
st e€ peIlIeHHUs, HCIOJIb30BaTh CIPABOYHBIC JIaHHBIE, IPOBOJIUTH
pacuéThl W OLEHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HAYEHUs
($U3MUeCKoil BEIIMYMHBI, YMEHHE ONPEACNATh Pa3MEPHOCTh (PU3UUECKOM
BEJIMYMHBI, IOJIYY€HHOH NPU pEeUICHUH 3a/1a4l

YMeHue  XxapakTepu3oBaTb — NPUHLIMIBI  JAECUCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4HcCJI€ OBITOBBIX NPUOOPOB, M IMPOMBIIUIEHHBIX
TEXHOJIOTUYECKHUX IPOLECCOB IO WX OINUCAHUIO, MCHOJIb3Ysl 3HAHUS O
cBOWcTBaX (U3MUECKUX sBIEHMH U HeoOXoauMble (u3nueckue
3aKOHOMEPHOCTHU

10

11

YMeHue UCToIb30BaTh 3HAHUS 0 PU3NICCKUX SBICHUSX B TIOBCETHEBHOM
KU3HHU U1 o0ecriedeHus 0€301acHOCTH MPH OOpalieHUuH ¢ OBITOBBIMHU
npubopaMyl ¥ TEXHHUYECKUMHU YCTPOHUCTBAMH, COXPAHCHHS 3JIOPOBBS H
COOJIFOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEJCHUS B OKPYXKAIOLICH Cpeje;
MOHMMAaHUE HEOOXOIMMOCTH TPUMEHEHHUS JOCTWKEHUH (UMK W
TEXHOJIOTHH JIJISl pAlliOHAIBLHOTO MPHUPOI0IIOIb30BAHMUS

OnpiT moucka, MpeoOpa3oBaHUs M TPEACTaBIeHUs HHPOpMAIIUU
(GU3NYECKOTO COAEPKAHMUSI C  HCIOJIb30BAHMEM  HMH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHME OLEHUBAThb JOCTOBEPHOCTb
MOJIydeHHOW WH(OpManMu Ha OCHOBE MMEIOIIUXCS 3HAHUUA |
JIOTIOJTHUTEIBHBIX HCTOYHUKOB; YMEHUE UCIIOIb30BaTh MIPU BBIIOJIHEHUU
yueOHBIX 3aJlaHUil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOTO
COJIEp)KaHus, CIpaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT;
BJIa/IeHHEe 0a30BBIMU HaBbIKaMU MPe00pa3oBaHUs UHPOPMAIIMK U3 OJTHOM
3HAKOBOW CHCTEMbl B JpYryl; YMEHHME CO34aBaTh COOCTBEHHBIC
MACbMEHHBIE W YCTHBIE COOOIIEHUsS Ha OCHOBe WHGOpPMAIUU U3
HECKOJIbKUX UCTOYHUKOB
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INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe — aBUKEeHME.  MarepuanbHas — Touka.  Cucrema — oTcuéra.
' OTHOCUTENBHOCTD JIBUXKEHHS
PaBHOMepHOE M HepaBHOMepHOe ABMkeHHE. Cpennssi ckopocTb. Dopmyna s
12 BBIUMCJICHUSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMONMHENHOE ABUXKEHUE. 3aBUCUMOCTb KOOPAMHATHI Te€laa OT
BPEMEHH B Cily4ae PaBHOMEPHOI'O IPSIMOJIMHEWHOIO JBUKEHHUS:
13 x(1)=x,+vt
['paduku 3aBUCUMOCTH OT BpEMEHH MJi1 MPOEKIUH CKOPOCTH, MPOECKIUU
IIEPEMEILCHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHEHHOM JABUKCHUU
3aBUCHUMOCTh KOOpJIMHATBl Tela OT BPEMEHUM B CIy4yae pPaBHOYCKOPEHHOTO
HNPSIMOJIMHEMHOTO JIBU>KEHUSL:
2
-Sx':f:'=1'-g: *f—-ﬂ'x * -
N
@opMynsl Ul IPOCKUUU IEPEMELICHUS, IPOCKLUUU CKOPOCTM M IPOEKIUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKECHUU:
2
1.4 .Sx(r)=v‘}x-r+ax-?.
U_\'('f) =Up, +a, -1,
a.(f)=caonst,
UI.‘cL - Ul.'rL zzax‘g:r
I'paguky 3aBUCMMOCTM OT BpPEMEHH M MPOCKIUH YCKOPEHHs, INPOEKLINUU
CKOPOCTH, MPOEKIHHM TNEPEMEIICHHs, KOOPAUHATBI IIPHU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUU
CBobonHoe mnaneHue. POpMyIibl, ONUCHIBAIOLIME CBOOOJHOE NaJeHHE Tela I10
15 BEpPTUKAIU (ABM)KEHUE TeJla BHU3 WM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3€MJIN).
' I'paduxy 3aBUCUMOCTH OT BPEMEHH I IPOSKIIUHN YCKOPEHHUS, TPOESKIIMU CKOPOCTH
Y KOOPAMHATHI IPU CBOOOIHOM IaJIEHUH TeJla 110 BEPTUKAIIN
CkopocTh paBHOMEPHOIO JBM)KEHMSI Tela IO OKpyxkHocTu. HampaBienue
CKOPOCTH.
@opmMmyna s BBIYMCIEHHMS CKOPOCTH 4YEpe3 paanyC OKPYXKHOCTH W TEPHOJ
oOparieHus:
L= 2MR
T
16 [lenTpocTpemurensHoe  yckopeHue.  HampaBiieHHe  HEHTPOCTPEMHUTEIBHOTO

YCKOPCHUH. d)opMyna JJIs1 BBIYUCIICHUSA YCKOPCHUA:

_u
“WSR
®dopmyia, CBSI3bIBaIONIAsl IEPUOJ] M YACTOTY OOpaIeHus :
v = 1
T
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1.7

1.8
1.9

Macca. [InotHocts BemectBa. @opmyiia sl BBIYUCICHUS TIIIOTHOCTH:
_m
V

Cuna — BekTopHas ¢usuydeckas BesnynHa. Clio)keHue cuil
SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHnanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEH Ha
TEJ0

1.11

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

Fry=-Fi

1.12

1.13

1.14

TpeHI/IG IMIOKOSA U TPCHUC CKOJILKCHUA. CDOpMyJIa AJI1 BBIYMCIICHUSA MOAYJIA CHJIBI
TPCHUS CKOJIbXKCHHA:

FTP=M'N

Hedopmaruss tena. Ympyrue W Heynpyrue Jedopmanuu. 3aKOH —yIpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My - 114
F=G.-—L1_2

R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.

®opmyna 175 BEIYUCIEHUS CUJIbI TSKECTH BOIM3H noBepXxHocTH 3emiu: F = mg.
JiBmxenue mianer Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTh
U IIEPETPY3KH

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIUUMHA.
D=mi

Nmnynbc cuctemsl Ten. M3menenne umiynbca. UMnysibe cuiisl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa I 3aMKHyTOI\/'I CHUCTCMBI TCII:
D=0, i, U, =const

PeakTnBHOE OBIKEHIE

1.17

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooso

Mexannueckas MOITHOCTE:
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1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIs1 BBIYHMCIICHU A
KUHETHYSCKOU OHEPIHUn:

J'HUE
By
Teopema o kuHeTH4YecKou 3Heprur. opmMyra AJisi BBIYUCIEHUS MOTEHIIMATbHOM
SHEPIrUM Teja, MOAHATOrO Hajl 3eMIIEN:

E,= mgh

1.19

1.20

1.21

1.22

1.23

1.24

MexaHnueckas SQHeprus:
E=E;+E 2

3aKOH COXpaHEHUsI MEXaHUUECKOH 3Heprun. Popmyra Uil 3aKOHa COXPaHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJIMUNU CUJIBI TPEHUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M, +..=0
[ToaBrokHBIN ¥ HemOABKHBIA O110kH. KIT/] IIPOCTBIX MEXAHU3MOB,
n= Aﬂmma

14'3&1‘1:&‘15!

[aBiienue TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOIO TeJa:

_F
p_s"

JlaBneHue raza. ATMocqepHoe AaBlICHHE.
lMunpocraTtuyeckoe naBieHne BHYTPH KUIKOCTH.
dopmyria a7 BBIYUCICHUS AABICHUS BHYTPH KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc

3akoH Apxumena. dopmyna ans  ONpPENENeHUS  BBITAJIKUBAIOMICW  CHUIIBL,
JIEUCTBYIOIIEH HA TEJIO, OTPYKEHHOE B )KUIKOCTh HIIH Ias:

Fag =pgV

Ycnopue miapanus Tena. [lnaBanue CYAOB U BO3AYXOIIABAHUC

Mexanuueckue konebaHus. AMIUIMTY/A, IEPUOJT U YacToTa Kosuebanui. Popmyna,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KoJeOaHuH:
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1.25

Marematnueckuii ¥ IPYKUHHBIA MaATHUKU. [IpeBpamienue 5sHepruu Ipu
K0J1e0aTebHOM JIBUKEHUU

1.26

3aryxatomue kojaebanus. BerHyknennbie konebanus. Pezonanc

1.27

MexaHuueckue BOJIHBL. [IpojonbHBIE M TIONEpeYHbie BOJHBI. [lJIMHA BOJHBI U
CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

b=v-T

1.28

1.29

3ByK. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3ByKOBOI>'I BOJIHBI HAa I'PpaHULC ABYX
cpen. IHdpa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomul

W3mepenue cpenHell IUIOTHOCTM BEIIECTBA; apXUMEAOBOM CHIIBL; KECTKOCTH
OpYXUHBL; Kod(UIMEeHTa TpeHHsI CKOJIbKEHHS; paOOThl CUJIbl TPEHHS, CHJIIBI
YIPYrOCTH; CpPeAHEH CKOPOCTU IBIKEHUS Opycka MO HAaKJIOHHOW IIOCKOCTH;
ycKopeHusi Opycka MpH JBUKEHUH 110 HAKIIOHHOW IUIOCKOCTH; YacTOThI U MEepHoJia
KOJIeOAHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W MepHoAa KosieOaHui
NPYKUHHOTO MAasTHHKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO HA phlYyar; pabOThl CHIIbI
YIOPYTOCTH MpPU MOABEME I'py3a C NOMOIIbIO HENOJBUKHOIO 0J0Ka; pabOThI CHIIbI
YIPYTOCTH NMPHU NOABbEME IPy3a C IMOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTu
TeNa M OT IJIOTHOCTH >KUJKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIECH CHIIBI OT MacChl
TCJIa;, CWUJIbI TPCHUA CKOJIBXKCHUA OT CHUJIbI HOPMAJIBHOI'O MJaBJICHHA W OT poJda
MOBEPXHOCTH; CHJIBI YIPYrOCTH, BO3HUKAIONIEH B TMPYXUHE, OT CTEHCHH
nedopMaluu MPYKUHBL, YCKOPEHHS OpycKa OT Yrjla HaKJIOHA HaIPaBIISIOIICH;
nepuoAa (4acToThl) KojeOaHWN HUTSHOTO MasTHHUKA OT JUIMHBI HHUTH; IMEpHOJa
KOJICOAHWH TPYKUHHOTO MasTHHKAa OT MacChl rpy3a M JKECTKOCTH TPYKHHBI;
HCCJIEIOBAaHNE HE3aBUCUMOCTH TNEpUOo/a KOoeOaHU HUTSHOTO MasiTHUKA OT MAacChl
rpy3a. [IpoBepka ycioBHsI paBHOBECHSI pbluara

1.30

Qusuueckue AeneHUss 8 npupooe: TPUMEPH] ABHKEHUS C Pa3IMUYHBIMU CKOPOCTSIMHU
B KMBOM M HEKHWBOW IPUPOJE, NEHCTBHE CUJIBI TPEHHUS B NPUPOJAE U TEXHHKE,
OPWIMBBl M OTJIMBBI, JABW)KEHHE IaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB, pblYaru B TeJi€ YeJIOBEKa, BIUSHUE aTMOC(HEPHOIO
JTABJICHUS] Ha KMBOM OpraHu3M, IUIaBaHUE PbIO, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHHE, CEHCMHUYECKHUE BOJIHBI, I[yHAMH, IXO

1.31

2.1

2.2

Texnuueckue ycmpoiicmeéa: CIUJIOMETP, HATYUKW TIOJOXKECHHS, PACCTOSIHUS H
YCKOpPEHHS, AUHAMOMETpP, MOJIIMIHUKH, PpaKeTbl, pblUar, TMOJBWXKHBIA U
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HaKJIOHHasA IIJIOCKOCTh, HpOCTI:IG MCXaHU3MbI B 6I>ITy,
COOOIIAIOIIUECs COCYMbI, YCTPOMCTBO BOJOMPOBOAA, THJIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TOPIIHEBOW HACOC, apEOMETp, IXOJOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOEHHUS BEIIECTBA.
Mopenn  TBEPIOTO, IKUAKOTO M  Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

JIBrmxenue yactul BeniectBa. CBA3b CKOPOCTH JBUKEHUS YACTUILL C TEMIIEPATYPOH.
BbpoyHnoBckoe nBuxenue, mupdysus

2.3
2.4
2.5

2.6

CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS
TennoBoe pacIIMpEeHHE U CKATUE
TenoBoe paBHOBeCHE

Buytpennsis sHeprus. PaGora wu Teruomepenada Kak cHnocoObl H3MEHEHUs
BHYTPEHHEHN SHEPrUuu

2.7

BI/IJII)I TCIIoNnEpeaavIn: TCIJIOMPOBOJHOCTE, KOHBCKI WA, N3JTYICHUEC
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HarpeBanue u oxnaxaenue tena. KoauuecTBo TEMIOTHL. Y AeNIbHAS TEIIOEMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHHs] SHEPTUM B TEIUIOBBIX MpoIeccax. YPaBHEHUE TEIIOBOTO
OajaHca:
29 0+0,+..=0
1 2 L
Hcnapenne wu KoHjaeHcanus. l3MeHeHHE BHYTPEHHEW DJHEPruud B MPOIECCE
210 UCIIapeHusi MW KoHJeHcauuu. Kunenue IKUAKOCTH. YaenbHas  TEIIoTa
' napooOpaszoBanus: L = Q/m
2.11 BnaxxnocTh Bo31yXa
[TnaBnenue u kpuctamsanus. Mi3MeHeHre BHYTPEHHEH SHEPrUu MPH TUIABICHUH
U KpUCTAJUTH3AIWH. Y JeNIbHAS TETUIOTA IJIaBICHUS:
212 3=
m
BHyTpeHHSIsI SHEpTrHsl CropaHus TOTUIMBA. Y ISbHAS TETUIOTa CTOPAHMS TOILIUBA: (|
2.13 =Q/m
2.14 [Tpuniunbe! padoTh! TeroBbix ABuratenei. KIIJ[ TermoBoro aurarens
Ilpaxmuueckue pabomol
N3mepenue ynenpbHOW TEIUIOEMKOCTH METAJUIMYECKOTO IWIMHPA; KOJIHYECTBA
TEIUIOTHI, TOJIYYEHHOTO BOJIOW KOMHATHOM TeMIiepaTrypbl (UKCHUPOBAHHON Macchl, B
515 KOTOPYIO OIYIIEH HArPEThIA MUJIUH/IP; KOJTHMYECTBA TEIUIOTHI, omvaHHOFO HarpeThIM
HWIMHIPOM, TIOCTE OIYyCKaHWs €ero B BOJAY KOMHATHOH TeMIepaTyphl,
OTHOCUTEIIGHOM BIIQYKHOCTH BO3JyXa; YJCIBHOH TEIIOTHI ITUIABJICHUS JIBJA.
HccnenoBanue U3MEHEHHs TEMITEPATYPHI BOJBI PU PA3IUYHBIX YCIOBUAX; SIBICHUS
TEII000MEeHa TP CMEITMBAHKUH XOJIOTHOM W TOPSIYel BOJIBI; TIPOIecca NCTIAaPCHHSI
Qu3suueckue s61eHUs 6 npupooe: TOBEPXHOCTHOE HATSIKCHHE W KAMMJUISIPHBIC
2.16 SBIIEHUS B TPUPOJE, KPUCTAUIBI B mpupoje, uznydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuyeckue ycmpouicmea: KalWJUISIPbI, TPUMEPHl HCIOIb30BAHUS KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, IaT4YMK TEMIIepaTyphbl, TEPMOC, CUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpBI, TCUXPOMETpP, TMapoBas TypOMHA, IBUTATENh BHYTPEHHETO
CTOpaHHUS
3 DJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 DnekTpu3arys Tell. J[Ba BU/Ia 3JIEKTPUICCKHX 3apsI0B
3.2 B3aumoneiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHMSI YJICKTPHUIECKOTO 3apsiia
34 Onektpuueckoe 1nose.  Hampsok€HHOCTh — dnekTpudyeckoro  mnonis.  [IpuHnun
CYTEPIO3UIINH YJCKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snekTpudecknx 3apsaoB. JISHCTBHE AIEKTPUYECKOrO IMOJIA  Ha
aneKTprudeckue 3apsiabl. [[pOBOTHUKY U TUANEKTPUKH
[TocTostHHBIN 3nekTpuyecKkuid TOK. JleHcTBHs 3nekTpuyeckoro Toka. Cuia Toka.
36 Hampsixenue.
' I =q/t,U=A/q
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DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE IEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R =pl/S
38 3akon Oma ayis yyactka aekrpuueckoit rernu: | = U/R
[locnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
39 [TapannensHoe cOeAMHEHUE TPOBOJHUKOB PABHOT'O COIIPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwMeranHble COeIMHEHUS POBOHUKOB
310 Pabota u momHOCTh 3nekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
3.11 O=I"-R-t
312 OnsIT SpUCTez[a. MarHuTHOe TMoJIe NPSAMOro NPOBOJHMKA C TOKOM. JIMHUM
MarHUTHOH MHIYKIUU
3.13 MarHuTHOE 1oJIe IOCTOSIHHOTO MarHuTa. B3anMoieiicTBie NOCTOSIHHBIX MarHATOB
3.14 JleficTBHEe MarHUTHOTIO OJIsI HA IPOBOJAHUK C TOKOM
3.15 Onpitel @apanes. SABneHue snekTpoMarHuTHON uHAYKUuu. [lpaBusno Jlenna
IIpaxmuueckue pabomuwl
W3mepeHue  3JEKTPUUECKOTO CONIPOTHBIIEHUSI  PE3UCTOPA; MOIITHOCTH
AIIEKTPUYECKOTO TOKa; pabOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTM CHJIBI  TOKA, BO3HMKAIOIIETO B  IPOBOJHHUKE
316 (pe3ucTopsbl, JIaMIoYKa), OT HamnpsHDKEHUS Ha KOHIAX MPOBOJTHHKA; 3aBUCUMOCTH
COIIPOTHUBIJIEHUS OT JAJMHBI MPOBOJHUKA, IUIOIIAAM €ro MONEPEeYHOro CEUeHUs U
YIIEIBHOTO COTIPOTUBIICHUSI.
[TpoBepka mpaBuiia AJsl 3JIEKTPUUECKOTO HAMPSKEHUS INPH IOCIeI0BATEIbHOM
COCMHEHUHW TIPOBOJHMKOB; TMpaBHJa JUISI CHJIBI JJIEKTPHUECKOTO TOKa TIPH
napaujielIbHOM CO€MHEHUH NMPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue a6leHUs 6 npupode. DIEKTPUUYECKHE SBICHUS B arMmocdepe,
3.17 9JIEKTPUUECTBO JKMBBIX OPraHU3MOB, MarHUTHOE IoJyie 3emid, Jpeld moirocos,
POJIb MATHUTHOTO TIOJIS JUTSI )KU3HHU Ha 3eMile, TOJIIPHOE CHSHUE
Texnuyeckue ycmpoiicmea: 3IAEKTPOCKON, aMIEepMeTp, BOJbTMETP, pPEOCTarT,
CUETUYMK  DJIEKTPUUECKOM  OSHEpruM,  DIEKTPOOCBETHTEIbHBIE  NPHOOPHI,
3.18 HarpeBaTeJIbHBIE AIIEKTPONPUOOPHI (IIPUMEPHI), MEKTPUUYECKUE MPETOXPAHUTENH,
AIIEKTPOMArHUT, JEKTPOABHUraTeNb MOCTOSHHOIO TOKA, F€HepaTop IMOCTOSHHOIO
TOKa
3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKasa 3JIeKTpOMarHUTHBIX BOJH
3.20 JlyaeBas Mojienb cBeta. [IpsiMOTHMHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaiio
3.22 [IpenomiieHne cBeTa. 3aKOH NPETOMIIEHHSI CBETA
3.23 Hucniepcusi cBera
3.24 Jlunza. Xon nyueil B nuH3e. PokycHoe paccTosiHMe JMH3BL. Onruyeckas cuia
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muusel; D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
IIpaxmuueckue pabomul
H3mepeHne oONTHYECKOW CHIIBI cOOMparomeld JHH3BL, (HOKYCHOTO PacCTOSHHS
coOuparoniel TMH3bI (10 CBOMCTBY PaBEHCTBA pa3MEpOB MpeaAMETa U H300pakeHus,
KOTJa TPEeIMET paclojoXeH B JABOMHOM (QoOKyce), IOKa3aTeis IpPeTOMICHUS

3.26 CTEeKJIA.
HccnenoBanue cBONCTBa M300pakKeHUsI, MOJTYYEHHOTO C IOMOIIBIO COOHMparomen
JMH3BI; U3MEHEHHS (POKYCHOTO PACCTOSIHHS JIBYX CIOKEHHBIX JIMH3; 3aBHCHMOCTH
yIryla TPEeJIOMJICHUSI CBETOBOTO JIyda OT yIjla TaJeHUS Ha TPaHHULE «BO3AYX —
CTEKJIO»

397 Qusuueckue asnenus 6 npupode: 3armenus Connuma wu JlyHsl, mBera Tem,
ONTHUYECKHE SBJICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)

398 Texnuueckue ycmpoucmea: OYKH, TIEPHUCKON, QoToanmapar, ONTHYECKHE
CBETOBO/IBI

4 KBAHTOBBIE SABJIEHUA

41 PanuoaktuBHOCTh. AJbda-, Oeta-, ramma-uznydenus. Peaknuum anbda-u Oeta-
pacmaza

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-vactui. [nanerapHas Moienp aToma

4.3 CocraB aTomHoOrO siapa. M30ToIs!I

4.4 [leprox noypacmnaaa aTOMHBIX siJiep

4.5 SInepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsAA0BOI0 M MaCCOBOTO YHCEI
Qusuueckue a6neHus 6 npupode: eCTECTBEHHBIH  paJMOAKTHBHBIA  (oH,

4.6 KOCMHYECKHE JIyUH, PaJUOAKTUBHOE M3IIyUYeHHE PUPOIHBIX MUHEPAIOB, JEHCTBHE
PaaMOaKTHBHBIX W3TYYEHHI Ha OPTaHU3M YeJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHIMBUAYaJbHBIA JO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPICTUKA
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®usuka, 7 knacc/ [epeimkua A.B., O01mecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxtmonepHoe obmiectBo «M3narenbctBo «IIpocBemienne»

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY;
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/IPODAY; Akumoneproe odmectBo «M3narensctBo «IIpocBenienne»

* [Ieppimkun A.B. CoopHuk 3am1a4 o ¢pusuke 7-9 kiace M3parenbcrBo "Dk3amen"

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIS

O.N.I'pomueBa Metoauueckoe nocodue no ¢pusnke kK yueonuky A.B.Ileprimkuna @usnka 7
KJacc; U31aTelIbCcTBO "OKk3amMeH"

A.E.Mapon, E.A.Mapon CamMocTOsATEIbHBIE U KOHTPOJIbHBIE PA0OTHI 7 KIIACC; N3ATEIBCTBO
"[IpocBemnienue"

O.N.I'pomuieBa Metoauueckoe nocodue no ¢pusnke k yueonuky A.B.Ileppimknna ®uznka 8
KJacc; U31aTelIbCcTBO "OKk3amMeH"

A.E.Mapon, E.A.Mapon CamMOoCTOSATEIbHBIE U KOHTPOJIbHBIE PA0OTHI 8 KIIacC; N3aTEIBCTBO
"[IpocBenienue"

O.N.I'pomueBa Mertoauueckoe nmocodue no ¢pusnke kK yueonuky A.B.Ilepeimknna @uznka 9
KJacc; U31aTesIbCTBO "OKk3amMen"

A.E.Mapon, E.A.Mapon CamMoCTOsATEIbHBIE U KOHTPOJIbHBIE PA0OTHI 9 Kilacc; 3aTeIbCTBO
"[IpocBenienue"

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/catalog/

https://educont.ru/

https://uchi.ru/homeworks/teacher
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