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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWsI COCTaBJIEHA Ha
OCHOBE I0JIO)KEHUH U TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpammbl, npenactaBieHHbIx B GI'OC 00O, a Ttakke ¢ yd€Tom
denepanbHOl pabodyeil mporpaMmbl BocnuTaHus ¥ KoHIenmmu npenojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Conmepxanne  mporpaMMbl 10 (QHU3MKE  HampaBieHO Ha  (opMupoBaHHe
€CTECTBEHHO-HAY4YHOM IPaMOTHOCTH OOy4aroUIMXcs M OpraHM3alMio U3ydyeHus (pU3MKu Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3nke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeameta B peanm3anuu TpeboBanuit ®I'OC OOO Kk T1UIaHUPYEMBIM JIMYHOCTHBIM H
METanpeIMETHbIM  pe3ylbTaTaM  OOy4eHMs, a TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeseseHrue ydeOHOro Marepuaia o rojam
oOydeHus (o Kiaccam), MpeIaraeT TPUMEPHYIO TOCIEI0BATEILHOCTh H3YYCHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUS MPEIMETHOTO COJepX aHUs M Y4ETe BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

IIporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUA METOAUYECKON MOMOUIU
YUUTENIO B CO3AaHUU paboydell mporpaMMBl [0 yueOHOMY MpeIMETY.

®dwusznka SABISETCS CHCTEMOOOPA3YIOMIMM ISl  €CTECTBEHHO-HAYYHBIX  Y4EOHBIX
MPEIMETOB, TOCKOJIBbKY (U3MYECKHE 3aKOHBI JIGKAT B OCHOBE IPOIECCOB W SIBICHUIA,
M3y4aeMbIX XUMHEH, OMojorue, acTpoHoMuel u pusnyeckoi reorpadueii, BHOCUT BKJIaa B
€CTECTBEHHO-HAYYHYIO KApTUHY MUPA, TPEIOCTABIISICT HanboIee iCHbIe 00pa3ibl IPUMEHECHUS
HAyYHOTO METO/Ia TIO3HAHUS, TO €CTh CIIO0C00a MOTyUeHHsI TOCTOBEPHBIX 3HAHUH O MHpE.

OjHa U3 MIaBHBIX 337324 (U3NYECKOTO 00pa3oBaHMsI B CTPYKType 00IIero oOpa3oBaHus
COCTOUT B (POPMHUPOBAaHHH E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH M HWHTEpeca K HayKe Yy
00yJaronuxcs.

Nzyuenne ¢usukum Ha 0a30BOM YpPOBHE IMPENIOJAracT OBJIAJICHHUE CICAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTePH3YyIONIMMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTD:

HAayY4YHO 0OBACHATH SIBJICHUA,

OLIEHMBATh U TIOHUMAaTh 0COOCHHOCTH HAYYHOTO HCCIICIOBAHMUS;

MHTEPIIPETUPOBATH JTAHHBIE M UCIIOJIb30BATh HAYYHBIE JJOKA3aTEIbCTBA JUIS IOITyYCHUS
BBIBOJIOB.

Llenn n3ydyeHus GpU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS ONPE/CIICHBI B
Konuenmumu npenosaBanus yaeOHoro npeamera «Duznkay B 00pa30BaTeIbHBIX OPraHU3aUIX
Poccuiickoit ®enepaunu, peanusyrolUX OCHOBHBIE 00Ie00pa3oBaTeIbHBIE MPOrPAMMBI,
yTBepkAEHHOH pemenneM Komerun MuHucTepcTBa MPOCBELICHUS
Poccuiickoit @eneparuu (mpotokost ot 3 aexkadps 2019 r. Ne [1K-4BH).

Hean uzyuyenusi pu3MKu: npuoOpeTeHHE HMHTEpeca M CTpeMJICHHUs O0ydJaromMXcs K

HayYHOMY U3YUCHHIO
OPUPOJBI, PAa3BUTHE MX HWHTEUIEKTYalbHbIX M TBOPYECKUX CIOCOOHOCTEH; pa3BUTHE

MPEICTAaBICHUN O HAYYHOM METO 1€ TIO3HaHUs U (JOpMHUPOBAHHE

HCCIICA0BATCIILCKOIO OTHOICHUA K OKPYKAIOIIUM SABJICHUAM



(hopMHpOBaHKE HAYYHOTO MUPOBO33PCHHUS KaK pe3yIbTaTa U3yYCHHUSI OCHOB CTPOCHUS

MaTepuu W (PyHIAMEHTAIbHBIX 3aKOHOB (PU3MKH; (POPMHPOBAHUE IPEICTABICHUNA O POIHU
(GU3UKK A7 pa3BUTHUS IPYTUX €CTECTBEHHBIX

HAyK, TEXHUKH M TEXHOJOTHH; Pa3BUTHE NPEACTABICHUNH O BO3MOXHBIX cepax Oymymiei
npo(hecCHOHATBHON JeSITeIbHOCTH, CBS3aHHOW C (PM3MKOW, MOJATOTOBKA K JajbHEUIIEMY
00y4YEeHHIO B TOM HAIIPABIICHHUH.

JlocTIKeHHe A3THX MeJleld HporpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHus 00eCTIeYNBACTCS PEIIEHHEM CIIeTYIOIINX 3aAay:

proOpeTeHne 3HaHui O AUCKPETHOM CTPOEHUH BEILIECTBA, O MEXaHUYECKHUX,

TEIUIOBBIX, DJIEKTPUUYECKUX, MAarHUTHBIX M KBAHTOBBIX SIBJICHHSX; MPUOOPETCHHE YMEHHI
OTIMCBIBATh M OOBICHATH (PU3NUYECKUE SIBJICHHUS C

HCITIOJIb30BAHHUEM TTOJTYYCHHBIX 3HaHHﬁ; OCBOCHHUEC MCTOJOB PCIICHUA HpOCTGfIIHPIX pacqéTme
3aaa4 ¢ UCII0OJIb30BaHUEM

bu3nIecKuX MOJeNell, TBOPUYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4; Pa3BUTHE YMEHHI
HaOJIO/IaTh TIPUPOAHBIC SBICHUS W BBINOJNHATH ONBITH, JIA0OpAaTOpHBIE pPabOTHl U
AKCTIEPUMEHTAIBHBIE HCCIICIOBAHMS C UCIIOJIB30BAHNEM N3MEPUTEIBHBIX TPUOOPOB; OCBOCHHUE
npuéMoB paboTel ¢ uHpopManueln (U3NYECKOro COJIep:KaHus, BKIOYas HUHPOpPMAIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (U3WKU, aHAIM3 M KPUTHYECKOE OICHHBaHWE HWH(OpMAIINH;
3HAKOMCTBO €O chpepamu mpodhecCHOHATHHOM JIEATETLHOCTH, CBI3aHHBIMHU C (DU3UKOH,

U COBPEMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHXKCHUAX q)HSH‘ICCKOﬁ HayKH.

Ha u3yuenue ¢usuku (0a30BBI ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs
oTBoauTCs 238 yacoB: B 7 Kitacce — 68 wacoB (2 yaca B He/ieno), B 8 kiacce — 68 yacos (2 yaca
B Heneno), B 9 kimacce — 102 gaca (3 yaca B Heziemio).

[Ipennaraemsplii B mporpamme mo ¢pu3MKe MnepedyeHb J1abopaTopHBIX padOT U OMBITOB HOCUT
pEKOMEHAATENbHBIA XapaKTep, YUUTEb JejaeT BHIOOp MPOBEIEHUS J1a00paTOPHBIX padoT U
OMBITOB €  Y4€TOM  UHAMBHIYyaldbHBIX  OCOOEHHOCTEH  OOy4arommxcsi,  CIHCKa
SKCIEPUMEHTAJIbHBIX 3a/laHui, MpeajaraéMblX B paMKax OCHOBHOTO T'OCYAapCTBEHHOTO
9K3aMeHa Mo (HU3UKeE.

YUYET PABOYEN ITPOT'PAMMBI BOCIIUTAHUS

Peanu3anus BocnuTaTeapbHOro MOTeHHMana (GuU3MKU (YPOUHOH  JIeATENIbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MaKCHUMajJbHO JIONYCTUMOW Yy4eOHOW HarpyskH)
IIpeyCMaTpUBAECT:

MaKCUMaJIbHOE€  HCIOJIb30BAaHUE  BOCIHUTATENBHBIX BO3MOXHOCTEH  COAEpIKaHUS
y4eOHOTO0 Kypca uist GOpMHUPOBAHUSA Y O0YJaIOLIMXCSl POCCUMCKUX TPAAULIMOHHBIX JYXOBHO-
HPAaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUIICKOTO UCTOPUYECKOTO CO3HAHMS Ha
OCHOBE MCTOPHUYECKOTO MPOCBELICHUS; MOJO0P COOTBETCTBYIOILETO COAEP)KAaHUS YPOKOB,
3aJJaHU{, BCIIOMOTATeNbHBIX MAaTepUanoB, MPOOJIEMHBIX CUTyaluH Ui 0OCyXAeHUl; ydér
LIEJIEBBIX OPUEHTUPOB PE3YJIBTATOB BOCIIUTAHUS B ONPENEICHUH BOCIIUTATEIbHBIX
3aJja4 YpOKOB, 3aHATH; BKIIOUEHHE YUMTEISIMU B KOHCHEKTHI (TEXHOJOTMYECKHE KapThl)

YPOKOB TEMAaTHKH B
COOTBETCTBUH C KaJICHJIAPHBIM IIJIAHOM BOCIHMTATENbHONU paboThI; BEIOOP METO0B, METOIUK,

TEXHOJIOTMH, 0Ka3bIBAIOLMX BOCIIUTATEIBHOE BO3ICHCTBUE



Ha JIMYHOCTh B COOTBETCTBHUU C BOCIHUTATENILHBIM HJI€AJIOM, LIENbIO U 33aJja4aMHi BOCIIUTAHMUS,
LIEJIEBBIMUA OPUEHTHUPAMU PE3yJIbTaTOB BOCIUTAHUS;, PEATU3AIMIO IPUOPUTETA BOCIIUTAHUS B
y4eOHOU JMeATeIbHOCTH; MPHUBJICUCHUE BHUMAHUS OOYUYAIONIUXCS K IIEHHOCTHOMY AacCIIEKTY
M3y4aeMbIX Ha YpOKaxX MpPEIMETOB, SBICHUN M COOBITHH, MHUIMUPOBAHHE OOCYXKICHHIA,
BBICKa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K M3y4aeMbIM
COOBITHSIM, SIBJICHUSIM, JIMIIAM; TPUMCHEHUE WHTEPAKTUBHBIX (GopM ydeOHOH paboThI -
WHTEJUICKTYaJIbHBIX,

CTUMYJIUPYIOIINX TMO3HABATEIbHYI0O MOTHBAIMIO, UTPOBBIX METOJMUK, TUCKYCCHH, NAIOIINX
BO3MOKHOCTh TIPHOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO JMAJIOTa; TPYIIOBOM pabOTHI,
KOTOpasi YYUT CTPOUTH OTHOIICHHS U JIEHCTBOBAaTH B KOMaHJE, CIIOCOOCTBYET pPa3BUTHUIO
KPUTUYECKOTO MBIIUICHUS;, TOOYXKJIeHHEe OOydaronuxcs COOJII0aTh HOPMBI TOBENICHUS,
npaBujia OOIIEHUS CO CBEPCTHUKAMHU W MEAAroruMueCKUMHU pabOTHUKAMH, COOTBETCTBYIOIINE
YKJIa/1y IIKOJIbI, YCTAHOBJIEHUE U MOIEPKKY J00poKenaTeNbHON aTMOCc(ephl; OpraHu3alnio
HaCTaBHUYECTBA MOTHBHUPOBAHHBIX U IPYAUPOBAHHBIX OO0YYAIONMIUXCS HAJl HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKAaMH, B TOM YHCJIe C 0COOBIMH 00pa30BaTeIbHBIMHU MOTPEOHOCTAMH, AOLIETO
0OyJaroIMMCsl COIMAIBHO 3HAYMMBIA OIBIT COTPYAHHYECTBA W B3aUMHOW TIOMOIIIH;
WHUIIMMPOBAHUE W  TIONJEPKKY HCCIEIOBATEIBCKOW JICITEIIBHOCTH  OOYyYaroniuxcs,
MJITAHUPOBAHUE W BBINOJTHEHUE WHIAUBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIHUTATEIHLHON
HAMpPaBJIECHHOCTH.

COILEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»
7 KIIACC
Pa3znen 1. ®usuka v €€ poJsib B MO3HAHUM OKPY:KAIOUIEro MUPA.

®dusukKa — HayKa o npupoje. ABiaeHus npupoasl. Duzndeckue sSBJICHUS: MEXaHUYECKUE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. V3mepenue ¢usndyeckux BenuuuH. Pusznyeckue npuOOpbI.
[TorpemnocTs u3MepeHuit. MexxayHapoHasi ccTeMa eUHHII.

Kak ¢u3uka u nqpyrue ectecTBEHHbIE HAYKH U3Y4aroT MpHpoay. EcTecTBeHHO-HayYHBIH
METO/ MO3HAHUS: HaOJIOJeHHEe, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIIBUYKEHHE THUIIOTE3,
SKCIEPUMEHT [0 TMPOBEpKEe TUMNoTe3, OoObsicHeHHe HalmogaeMoro siBieHus. OmnucaHnue
(bu3MYECKUX ABJICHUN C TIOMOIIbIO MOJEIEH.

Hemoncmpauuu.

MexaHHUYECKHUE, TEIUIOBBIC, JICKTPHUUCCKUE, MATHUTHBIC, CBETOBBIC SIBJICHHSL.
dusznyeckue nMpuOOPH U MPOLEAYpa MPSMBIX H3MEPEHHH aHAJIOTOBBIM M ITU(PPOBBIM
pudopoMm.

Jlabopamopusie padomot u onvimel.

Omnpenenenre 1eHBI JENEHUs KA H3MEPUTEIBHOTO TIpudopa.
N3mepenue paccTossHUiA.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeA.

Omnpenenenne pasmMepoB MaJbIX TEI.
W3mepenne Ttemneparypsl INpU IOMOIIM JKUJKOCTHOTO TEPMOMETpAa M JlaT4YMKA
TEMIEPATYPHI.



IIpoBeneHne wuccieqoBaHUs IO IMPOBEPKE TMIIOTE3bl: JAIBHOCTh I0JIETA IIAPHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Paznen 2. HepBOHa‘laJlebIe CBE€/ICHUA 0 CTPOCHUHU BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. OIBITHI, JOKa3bIBaOIIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JIBJKEHHS YaCTHUIl C TEMIIEpaTypOH.

BbpoynoBckoe nBmwkenue, muddy3us. BzanMopelicTBHe YacTHIl BEHISCTBA: NMPHUTSDKCHUE U
OTTaJIKMBaHUE.

ArperaTtHble COCTOSHHSI BEIIECTBA: CTPOCHHE T'a30B, KUIKOCTEH U TBEPIBIX
(kpucTauIMUecKuX) Tell. B3aMOCBsI3b MEXTy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSTHUSIX W UX aTOMHO-MOJICKYJISPHBIM cTpoeHrueM. OCOOCHHOCTH arperaTHBIX COCTOSIHUN
BOJIBL.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBIYKEHUS.

Ha6nronenue auddysun.

Ha6m011eHHe SIBJIeHHfI, O6T)$ICH$IIOHII/IXC$I IMPUTSHKCHHUEM WM OTTAJIKMBAHUEM YaCTHI]
BCIICCTBA.

Jlabopamopnwie pabomel u onvimel.

OrneHka TuaMeTpa aToMa METOJI0OM PsIOB (C UcIob30BaHueM (oTorpaduii).

OnbIThI 10 HAOIIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

OMBITEI 10 OOHAPY)KEHUIO TEUCTBUS CHJI MOJIEKYIISIPHOTO TIPUTSDKeHUs. Paznen

3. /IBu:KeHre U B3aNMOAeHCTBHE TeJl.

Mexannyeckoe JBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOe mABMKeHHE. CKOpPOCTb.
CpenHss CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMeHH JBUKCHHUSL.

SIBenue HHCPLUM. 3aKoH HHCPLUH. BSaHMOﬂeﬁCTBHe TCJI KaK INpUYMHa U3MCHCHUA
CKOPOCTH IOBHXCHHUS TEII. Macca xak MEpa MHEPTHOCTHU TECJIa. IInoTtHOCTE BemecTBa. CBS3b
IINIOTHOCTHU C KOJIMYECTBOM MOJICKYJ B CAMHUIIC 00BéMa BCIICCTBA.

Cuna xak XapakTepucThKa B3aumojeiictBust Ten. Cuiia ynpyrocTd U 3akoH [yka.
N3mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpa. SIBIeHUE TATOTeHUS W cuia Tshkectu. Cuia
TSOKECTH Ha Apyrux miaHetax. Bec tena. HeBecomocts. CrioskeHHe Cujl, HAMPaBICHHBIX 110

onHoi mpsimoii. PaBHoeiicTBytomiast cuit. Cuia TpeHus. TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B mpupo/ie U TEXHUKE.

Hemoncmpauuu.

Halnronenne MexaHM4IeCKOTO JBMKEHUS Tea.

H3mepeHnne CKOpoCTH MPSAMOJIMHENHOTO JBUKECHMUS.
Habnronenue sSBiIeHMS HHEPITUH.

Habmonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHME MacC N0 B3aUMOIEHCTBUIO TEIL.

CrnoxeHue cuil, HallpaBJIEHHBIX 10 OJITHOM npsiMoi. Jladopamophovie
padomul u onvimol.



OrnpezeneHre CKOPOCTH PAaBHOMEPHOTO JBWKEHUS (IIapuka B SKUAKOCTH, MOJIEIH
AIIEKTPUYECKOT'0 aBTOMOOWJISI U TaK Jasee).

Omnpenenenue cpefaHell CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuka 10 HAKIOHHOM
IUIOCKOCTH.

OmnpeneneHue IOTHOCTU TBEPAOIO TeA.

OmnbITH, JEMOHCTPHPYIOIINE 3aBUCUMOCTH PACTSDKEHUs (Aedopmaiiu) mpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

OMBITHI, AEMOHCTPUPYIOIIKUE 3aBUCUMOCTh CHUJIBI TPEHMSI CKOJBXKEHHUS OT Beca Tella U
XapakTepa colpuKacawomuxcs mnoBepxHocTted. Pasgen 4. [laBiaeHue TBEpABIX Tel,
JKM/IKOCTEH U ra3oB.

HaBnenue. CnocoObl yMEHbIIEHHWS W yBeIWYeHUs JaBiieHus. JlaBieHue Trasa.
3aBUCUMOCTb JaBlieHHs Ta3a oT oO0béma, Temmeparypbl. [lepenaua mnaBieHus TBEPABIMU
TeJaMU, JKUJIKOCTAMH U razamu. 3akoH [lackansa. [THeBmaTnueckue MammHbl. 3aBUCUMOCTH
JABJICHUS KUJAKOCTH OT TIIyOuHBI. ['mapocratnueckuii mapamokc. CooOmarmuecs COCyIbl.
[M'uapaBnrueckre MexaHU3MBI.

Atmocdepa 3emuu u atmocdepHoe AaBieHue. [IpuuuHbl CyliecTBOBaHUS BO3YLTHOM
06om0ukn 3emau. OmbiT Toppuuem. U3meperne arMocepHOTro JaBieHUS. 3aBUCHUMOCTD
aTMoc(epHOTO MJaBJCHUS OT BBICOTHI Haa ypoBHeM wMops. [Ipubopbsl ans w3MepeHus
aTMOC(hepHOTO JTaBJICHHS.

JlelicTBMe JKMAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeNo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [TnaBanue Ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEpaTypBhI.

[lepenava naBiaeHUS KUIKOCTHIO U Ta30M.

CooOmaromuecst COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TABICHHUSL.

3aBUCHUMOCTH BBITAIKUBAIOLIEH CUJIBI OT 00bEMa NOrPYKEHHOI YaCTH Teja U INIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITANKUBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIaBaHUE WIM TIOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIEHUS TIIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue 3aBHCHMOCTH Beca Tella B BoJie OT 00bEMa MOTPYKEHHON B >KUIKOCTh
YacTH TeJa.

OnpeneneHre BbITAJKUBAIOUIEH CHIIbI, JEHCTBYIOUIEH Ha Telo, MOrPYKXEHHOE B
AKUJKOCTb.

HpOBepKa HE3aBUCHUMOCTH BBITAIKHMBAIOIICH CHIJIBI, Z[eﬁCTBYIOHleﬁ Ha TCJIO B X KUJKOCTH,
OT MACChI TCJIa.

OHLITLI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD BBITAJIKABAIOIICH CHIJIBI, HeﬁCTBYIOHlCﬁ Ha
TCJI0 B XHAKOCTH, OT 00bEMa mor py>I(CHHOI71 B XXHIAKOCTb 4YaCTH TCJIa W OT INJIOTHOCTHU
KHUAKOCTH.



KonctpynpoBanue apeoMmerpa WIM KOHCTPYMPOBAHHME JIOJKM M OIIpEACICHHE €
I'PY30I10bEMHOCTH.

Pa3nes 5. PaGora u MOIHOCTb. JHeprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. IIpaBmiio paBHOBecHs
peryara. [IpuMeneHme mpaBuia paBHOBECHS pblyara K OJI0Ky. «30J10TO€ MPABHUIIO» MEXaHUKH.
KIIJ nmpocteix Mexanu3MoB. [IpocTbie MeXaHNU3MEBI B OBITY U TEXHHKE.

Mexannueckas sHeprusa. KuHernueckas um moTeHuHalibHas sHeprus. lIpeBpamenue
OJIHOTO BUJAa MEXaHUYECKOM 3HEPTUU B APYroil. 3aKoH COXpaHEHUs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

[Ipumepsl npocThIX MeXaHU3MOB. Jlabopamopnvie

pabomut u onvimol.

Onpenenenve pabOThl CHUIIBI TPEHUS TPU PABHOMEPHOM JIBIJKEHHUH Teja II0
TOPU30HTAIBHON TTOBEPXHOCTH.

HccnenoBanue ycaoBui paBHOBECHS phlyara.

N3mepenune KII/] HakKIIOHHOM MJIOCKOCTH.

N3yuenune 3akoHa COXpAHEHUSI MEXAHUYECKOM SHEPTHH.

8 KVIACC

Pazgen 6. TeniioBblie siBJICHUS.

OCHOBHBIE MOJIO)KCHUSA MOJICKYJISIPHO--KHHETHYECKOM TEOPUU CTPOEHUS BEIIECTBA.

Macca u pa3mepbl aTOMOB U MOJIEKYJ. OMNbITHI, MOJATBEPKIAIONINE OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOr0 COCTOSIHUMN BemecTBa. Kpucrammnyeckue
n amopdubie Tena. OOBSICHEHHE CBOWCTB Ta3oB, XUIKOCTEH W TBEPIBIX TEI HAa OCHOBE
MOJIO)KEHUU MOJIEKYJISIPHO--KUHETUYECKON Teopur. CMayuMBaHWE W KalWUISIPHBIC SIBJICHMUS.
TermoBoe pacuiupeHue U ckaTHe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHHS YaCTHII.
Buayrpennsis sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEW OHEPruM: TeIuionepenaya Hu
coBeplieHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoauuectBo TemnoTel. YaenbHass TEIUNIOEMKOCTH BellecTBa. TemIo0OMeH M TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TEIJIOBOro Oamanca. I1naBiaeHue u oTBepAeBaHUE KPUCTALNTMYECKUX
BEILIECTB. YJENbHAS TeIUloTa IiaBieHus. IlapooOpazoBanue M KoHIeHcanus. lcnapeHwue.
Kunenue. YnenbHas TemioTa mnapooOpa3zoBaHHs. 3aBUCHMOCTh TEMIIEPATypbl KHUICHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotsl TemoBbix nsurateneid KIIJ[ temmoBoro nBuratens. TeroBbie
JIBUTATENIN U 3aLATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAIllCHUs] SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBUXKEHUSI.



Hab6monenue muddysumn.

HaGmoienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.

Habmroienue TemioBoro pacimpeHus Tell.

N3menenne naBieHus ra3a mpyu U3MEHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3mepeHus TeMmneparypsl.

Bunael Tenonepenayn.

OxJaxxieHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3INYHbIX BELECTB.

Habnronenue kumneHus.

HaGnrogenue mocTostHCTBA TEMIIEPATYPhI TTPH TTABJICHHH.

Moieny TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomul u onvimel.

OMnBITEI 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSDKECHUS.

OMBITHI IO BBIPANTABAHUIO KPHUCTAIOB TOBAPEHHOM COJIM WIIH caxapa.

OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TEIL.

Omnpenenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
ONBITEL, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH JABJICHHS BO3[yXa OT €ro oObéMa W
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka THHOTE3bI JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUIECKOU TPYOKE OT TeMITepaTypHI.

Habmionenne m3MeHeHus BHYTPEHHEW SHEPrUU Tela B pe3yibTaTe TeIionepenayu u
paboThl BHELTHUX CHUIL.

HCCJ’ICI{OB&HI/IG SIBJICHHUS TEIJI000MEHa IIpu CMCIIMBAHUU XOJ'IOI[HOfI u FOpH‘ICfI BOJBI.
OHpCI[CJ'IeHI/Ie KOJIMYECTBA TCIJIOTHI, IIOJIY4YEHHOI'O BOI[Oﬁ Ipu TemI000MeHe ¢ HarpC€TbIM
MCTAJUIMYCCKUM HUIIUHAPOM.

Omnpenenenue yaeabHON TEIJIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCIapeHus.

Omnpenenenrne OTHOCUTENBHOM BIaXXKHOCTH BO3yXa.
Omnpenenenue yaenbHON TEIUIOTH TUTaBIEeHUs Jibaa. Pa3gen
7. DjeKTpuYecKHe 1 MAarHUTHbBIE sIBJICHHSI.

SHGKTpI/ISaHI/IH TCII. I[Ba poaa SJICKTPUYICCKUX 3apAOd0B. B3aHMOHeﬁCTBHe 3aPSKCHHBIX
Ten. 3aKoH KyJ'IOHa (38.BI/ICI/IMOCTB CHJIbl B3aUMOICUCTBHUS 3apSKCHHBIX TEJI OT BCJIIMYUHBI
3apsA 0B U paCCTOAHUA MECKIY TCJ'IaMI/I).

3neKTpI/1qec1<oe TI0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOTO IIO0JIA. HpI/IHI_II/IH CYIICpIIO3NINN
QJICKTPUYICCKUX moJjieu (Ha Ka4CCTBCHHOM ypOBHe).

Hocurenn QJICKTPUYICCKUX 3apAH0B. QHCMCHTapHBIﬁ BHGKTpI/I‘IeCKI/Iﬁ 3apsn. CTpOGHI/IC
aToMa. HpOBOI{HI/IKI/I " IUSJICKTPUKU. 3akoH COXpaHCHUS JJICKTPUICCKOIO 3apsaa.



DNEeKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPHUYECKOTO TOKa. VCTOUHUKH
MIOCTOSIHHOTO TOKa. JIEHCTBUS SIEKTPHUUECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onexkrpuueckas uenb. Cuna Toka. DiekTpuueckoe HamnpsbkeHue. ConpoTUBICHHE
IPOBOJHUKA. YJEIbHOE CONpPOTUBJIEHHE BemecTBa. 3akoH Oma Juid ydacTKa LeTNH.
ITocnenoBarenbHOE U MapaIEIbHOE COSANHEHNE TPOBOIHNUKOB.

PabGotra m MONIHOCTH 3JEKTpHUYECKOTO Toka. 3akoH J[xoyns—JIeHma. DieKTpudeckue
LENU ¥ OTPEOUTENN IEKTPUUECKON sHEprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossHable MarunThl. B3ammogeiicTBHE TMOCTOSHHBIX MAarHuTOB. MarHmrHoe IIoJie.
MarnuTtHOoe mojie 3eMJIM U €ro 3HadeHue A Ku3HU Ha 3emuie. OnbIT IpcTena. MarHuTHoe
MOJIe DJIEKTPUYECKOr0 TOKa. [IpuMeHeHune »SIIeKTPOMarHuToB B TeXHHUKE. JleiicTBue
MarHuTHOTO TIOJIA Ha TMPOBOJAHUK C TOKOM. OJIEKTPOJBHUTaTellb TOCTOSHHOTO TOKA.
Hcnonb30BaHuE ANEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet  @apanes. SIBneHue drekTpoMarHuTHOW wHAYKIuMH. [IpaBumo Jlenna.
OnekrporeHeparop. CrocoObl TOJYYEeHHs] SJEKTPUUYECKOW HSHEPruu. DIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHUU.

emoncmpayuu.

DIeKTpu3anus Tell.

JIBa pojia AIMEKTPUYECKUX 3apsA0B M B3aUMOICHCTBUE 3apsKCHHBIX TEJl.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DNeKTpOoCTaTUYECKAs WHTYKITHS.

3aK0H COXpaHEHUS ANEKTPUICCKUX 3apsIIOB.

[IpoBOAHMKY W AWDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

M CTOYHMKH TOCTOSHHOI'O TOKA.

JlelicTBUA 3IIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUI TOK B )KUIKOCTH.

I"a3oBbIit pa3ps.

H3mepeHue cuitbl TOKa aMIEPMETPOM.

H3mepeHue 27eKTpUYecKOro HapsHKEHUS BOJILTMETPOM.
Peocrar 1 Mara3uH cOnpoOTHUBIICHHM.

BzaumopelicTBre NOCTOSHHBIX MArHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH Pa3ICIICHHs TIOJI0OCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarsuTHO€ noJie TOKa. DJIEeKTPOMarHur.

JleficTBHE€ MarHUTHOTO TOJI Ha POBOJAHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS PIE€KTPOMArHUTHOM UHIYKIIUH.

Omnbiter @apages.



3aBUCHUMOCTD HaIlpaBJICHUA UHAYKIIMOHHOT'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHUA.

DneKkTporeHepaTop MOCTOSIHHOTO ToKa. Jladopamopnuie

pabomul u onvimol.

OI1BITEI IO Ha6JHOZI€HI/IIO QJICKTPU3alHuU TCJI HHIIYKHI/Ieﬁ " IIpH COITPUKOCHOBCHHWHU.

HccenenoBanue AeCTBUS MEKTPUYECKOTO MOJI HA IPOBOJIHUKY U IUDJIEKTPUKH.

COopxka u mpoBepka pabOThI ANEKTPUUECKOM MU MOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CHIIBI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanmne 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHUS
pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

OneITB, JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  DJIGKTPUYECKOTO  CONPOTHBIICHHUS
IMPOBOAHHMKA OT €ro JJIWHBI, IJIOMaAN IMOIIEPEYHOTO CCUHCHUA U MaTCpHrajia.

HpOBepKa ImpaBHJIa CIIOXKCHUSA HaprI)KeHI/Iﬁ IIpH MOCJICAOBATCIIBHOM COCIMHCHUN IBYX
PE3UCTOPOB.

[TpoBepka npaBuia A CUITBI TOKA MPU TApAJLIETFHOM COSTUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.

Onpenenenre MOIIHOCTH AIEKTPUYECKOTO TOKA, BBIJCIIEMON Ha pe3nCTOpeE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKYy, OT HAMpsKEHUS Ha
HEN.

Onpenenenue KIIJ] narpeBatens.

HccnenoBanue MarHuTHOTO B3aMMOJIEHCTBHS MOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TMOJSI TOCTOSIHHBIX MAarHUTOB MPU HUX OObEIUHEHUH W
pas3esieHun.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbl B3aUMOJACUCTBUS KaTyLIKA C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTYIIIKE.

I/IsyquI/Ie HeﬁCTBHH MArdvuTHOTO ITOJIA HAa ITPOBOJHUK C TOKOM.
KOHCTp}’I/IpOBaHI/Ie " U3YyUYCHUC pa6OTBI QJICKTPOABUIATCIIA.

N3mepenue KI1J] anekTpoiBUraTeabHON yCTAaHOBKH.
OnbITEl 10 MCCIENOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKIMH: HUCCIEI0BAHHE
M3MEHEHU 3HAaY€HUsI U HallpaBJIeHUs1 UHAYKIIMOHHOTrO ToKa. 9 KJIIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. CucreMa otcuéra. OTHOCUTENBHOCTh
MEXaHMYECKOr0 [JBW)KEHUA. PaBHOMEpHOE NpsAMOJIMHENWHOE JABWXKeHHE. HepaBHOmepHOE
npsAMOJIMHENHOE ABMKeHUe. CpeaHsis U MTHOBEHHash CKOpPOCTh Te€jla IMPU HEPaBHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHOyckopeHHOe mpsiMosinHelHHOe BrkeHHe. (CB0OOJHOE TMajeHHeE.
OmngbriTe! ["anuies.

PaBHOMepHOE ABHKEHUE 10 OKpykHOCTH. [lepros u yactora oOpamienus. JIuneitHas u
yrioBasi CKOpocTHU. LIeHTpocTpeMUTENBHOE YCKOPEHHE.



Ilepssiit 3akoH Herotona. Bropoii 3akoH Herorona. Tpernii 3akon Herorona. IIpuHnun
CYIEPIIO3ULIUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHHUSI, CUJIa TPEHUS
IIOKOS, APYTUE BUJBI TPEHHUSL.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOTHOTO TaJCHHS.
IBuxenue muaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
IIEPErPY3KHU.

PaBHOBecue maTepuanibHOM TOUYKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKpeIUIEHHOM OChI0 BpanieHusa. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynec Tena. M3menenne ummnynbsca. MiMnynbe cuibl. 3aKOH COXpaHEHHUS! UMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanudeckasi pabota u MOIITHOCTh. PaboTa cui TskecTu, ynpyroctu, Tpenus. CBs3b
SHepruu 1 padoTsl. [loTeH1nanbHas SHEPrus Tena, MOJHATOrO Hajl MOBEPXHOCTHIO 3EMIIH.
[ToreHumaneHas sHEprus cxxaroil npyxuHsl. Kunernueckas sneprus. Teopema o
KMHETUYECKOMN SHEPTUU. 3aKOH COXPAHEHUsI MEXaHUUYECKOU 3Hepruu. /Jemoncmpayuu.

HaGnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.
CpaBHeHHE MyTeH M TPACKTOPUN NBWXKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
PAa3HBIX TEIN OTCYETA.

W3mepenue cCKOpOCTH U YCKOPEHUS MPSMOJIMHEHHOTO IBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.
Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

HaGnronenne MexaHMYeCKUX SIBJICHHM, MPOUCXOSIINX B cCUCTEME OTcuéTa «Tenexka
pu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

3aBUCHUMOCThH YCKOPEHHSI TeJla OT Macchl TeJla U JISHCTBYIOIIEH Ha HETO CHUJIBL.

Habmonenue paBeHcTBa Cujl MPU B3aUMOICHCTBUU TEll.

N3menenue Beca Tena mpu yCKOPEHHOM JBUKCHHH.

[lepenaua ummynbca npu B3auMOICHCTBUU TEII.

[IpeoOpa3oBanHusi SHEPTUU MPU B3aUMOACHCTBUH TEJl.

CoxpaHeHre UMITyIIbca IPU HEYIIPYTOM B3aWMOACHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COTIOTHO YIIPYTrOM B3aUMOJACHCTBUU.

Habntonenue peakTUBHOTO JBUKCHHUS.

CoxpaHeHHe MEXaHHYECKON YHEPTUH MIPU CBOOOTHOM IaICHUH.

CoxpaHeHHe MEXaHUYECKOW PHEPTUU MPH JBIKEHUH Tella MOJ JEHCTBUEM MPYKHHBI.

Jlabopamopusie pabomot u onvimol.

KoHcTpynpoBanue TpakTa s pa3roHa W JalbHEHIIEr0 PaBHOMEPHOTO IBMKEHUS
[IapyKa UiH TeTIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHUS OpycKa WU JBMKEHHUS IIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHrue YCKOpEHHUs Tella MPH PAaBHOYCKOPEHHOM JBIDKEHHUH IO HAKIOHHOM
MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIB)KEHUH 0e3
Ha4aJbHOU CKOPOCTH.

[IpoBepka runoOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JBIKEHHH 0€3 HauaIbHOW CKOPOCTH
IIyTU OTHOCATCS KakK psAJ HEYETHBIX YMCE, TO COOTBETCTBYIOIIHE IPOMEXYTKH BPEMEHU
OJINHAKOBBI.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHJIbBI TPCHHUA CKOJBXCHHA OT CHJIBI HOPMaJIbHOI'O
JaBJICHHU.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenve pabOThl CHUIBI TPEHHS MPU PABHOMEPHOM JIBIKEHUHM Tella IO
TOPU30HTAIBHON IOBEPXHOCTH.

Omnpenenenve pabOThl CHUJIBI YOPYTOCTH TpU MOAbEME TIpy3a C HCIOJIb30BAHHEM
HETIOIBUYKHOTO U TIOJIBMIKHOTO OJIOKOB.

N3yuenune 3akoHa coxpaHeHus sHeprun. Pazaen
9. Mexannuyeckue KoJie0aHUS U BOJIHBI.

KonebarenpHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: TIEPHO/I, 9aCcTOTa,
aMIMTy1a. MaTeMaTHdecKHuid M NPYXKWHHBIM MasTHHKM. [IpeBpamieHue sHeprum Ipu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatomiue konebanus. BeinykaeHHbie kosebanus. Pesonanc. MexaHndecKkue BOJIHBIL.
CpoiicTBa MexaHM4eCcKUX BOJH. [IponosibHble WM momnepedHble BOJHBL J[IMHA BOJHBI H
CKOPOCTb €€ pacpOCTpaHEeHUs1. MeXxaHU4YeCKre BOJIHBI B TBEPAOM Telle, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHGpa3Byk u ynbTpa3BYyK.
Hemoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmroienue BBIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.

Pacrmipoctpanenue mpoJ0JabHBIX U MIONEPEYHBIX BOJIH (HA MOJIEIH).

Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHI pEe30HaHC.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre 4acTOThI U Meproia KojaeOaHuii MaTeMaTHYecKoro MasTHHUKA.

OnpeneneHHe YaCTOTHI U IICpHUOoaa KoJie0aHMH MIPY>XUHHOI'O MassTHHKA.
HccnegoBanne 3aBHUCHMOCTH nepuoaa KoJIeOaHMI IMNOABCIICHHOI'O K HUTHU I'py3a OT
JJIMHBI HUTH.

HccnegoBanue 3aBUCHUMOCTH nepuoaa KOJIeOaHHIH IIPY’>KUHHOTO MAadgTHHUKaA OT MAacCChl

rpysa.
IIpoBepka HE3aBUCUMOCTH NEepHOia KoJIeOaHuH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.
OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTh IEPUOAA Kosie0aHui

MPYXUHHOI'O MasiITHUKA OT MAaCChHI I'py3a U JKECTKOCTHU IPY>XUHBIL.



N3mepenue yckopenust cBodoHoro najgenus. Pasmea 10.
DJIEKTPOMATHUTHOE 10JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHuTHbIe BOJIHBI. CBONCTBA 3J€KTPOMArHUTHBIX
BOJIH. I_HKaJIa BJIGKTpOMaFHI/ITHI)IX BOJIH. I/ICHOJII)3OBaHI/Ie BHGKTpOMaFHI/ITHI)IX BOJIH JIsd
COTOBOI1 CBSI3U.

DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.
emoncmpayuu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJH. BosHOBBIE
CBONCTBA CBETA.

Jlabopamopubvie padbomot u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIbI0 MOOMIIBHOTO TesedoHa.

Pa3nes 11. CBeToBbIe IBJICHHS.
JlygeBast mozens cBeta. Mcrounuku cera. [lpsaMonuuelinoe pacnpocTpaHeHue CBETa.
3armenust Connna u Jlynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHUs cBeTa. [lolHOe BHyTpeHHee OTpa)keHue
cBeTa. Vcnonb3oBaHue MOJHOTO BHYTPEHHET0 OTPaKEHHs B ONITUYECKUX CBETOBO/IAX.

Jlunza. Xon nyweil B nmHze. Onrtuyeckas cuctema (oToamnmapara, MUKPOCKONA H
Teneckona. ['ma3 kak ontuyeckas cuctemMa. ba3opykocTs U 1anbHO30PKOCTb.

Paznoxxenne Oenoro cera B crekTp. OnbiTel HpioToHA. CrojkeHHE CHEKTPaTIbHBIX
uBeToB. Jlucnepcus crera.

Jemoncmpayuu.

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTUYeCKUN CBETOBOJI.

Xon tydeid B coOuparomiei JTruH3e.

X0 nyder B pacCEeUBarOLLEH JIMH3E.

[Tonyuenue n300paxeHi ¢ MOMOIIBIO JIUH3.

[IpuHuum nefictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monens riiaza.

Paznoxenue Genoro ceeTa B CEKTP.

[Tomyuenue 6e10ro cBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHHSI CBETOBOTO JIyda OT yrija HaJeHHUs.

I/IzyquI/Ie XapPaKTCPUCTUK I/I306pa)KeHI/I}I npeaMeEeTa B IIJIOCKOM 3CpKaJIC.
HccnegoBanue 3aBUCUMOCTH yriia npejJIoMIJICHUA CBETOBOTO Jiyda OT yrJia IMMaJCHUA Ha
I'paHULC «BO3AYX—CTCKIIO».

[Tonyuenue n300pakeHM ¢ MOMOIIBIO COOUPAOIIIEH JIMH3HI.

Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIICH TUH3BI.



OneIThI 10 Pa3I0KEHUIO OEJI0Tr0 CBETa B CHEKTP.

OmnbITHl 10 BOCHPHATHIO LIBETA MPEIMETOB NpPU WX HAONIONCHUM Yepe3 I[BETOBBIC
¢wibTpel. Pa3nen 12. KBanToBBIE AABJIEHUS.

OmnsiTel Pesepdopaa u mnanerapuas Mmojaenb aroma. Mojens aroma bopa. Mcmyckanne
U NOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. AJb(a-, Oera- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO sjpa.
Hyxnonnas mognens atomHoro siapa. M3oromsl. PagmoaktuBHble npeBpamieHusd. [lepuon
roJypacnaaa aTOMHBIX sIIep.

SnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsa10BOI'0 M MACCOBOTO YHCEI. DHEPTUS CBSI3U
aTOMHBIX sifiep. CBsI3b Macchl M 3HEpIrUu. Peakunu cuHTe3a U JefieHus saep.

Ucrounuku sueprun CoJiHIA U 3BE3.

SAnepHas sHepreTuka. JIeMCTBUS paAMOAKTUBHBIX N3JIy4EHHUI Ha )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSI.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOIINX U3TYUCHH.

Perucrpanus nsinydeHnst NpupoaHBIX MUHEPAIOB U IMPOJLYKTOB.

Jlabopamopnuie pabomel u onvimel.

Habmronenue CriiomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.

HccnenoBanue TPEeKOB: H3MEpPEHHE HHEPrMM YaCTUIBI MO TOPMO3HOMY MyTH (IO
dboTorpadusim).

N3mepenue pagnoaktuBHOro (hoHa.

IToBTOPHUTEIHHO-00001AOIIMIA MOAYJIb.

[ToBTOpUTENBHO--0000MIAIOIUI  MOAYAb MpEAHA3HAUYeH [UIsl CHCTEMAaTU3allud U
0000IIeHNST TPEIMETHOTO COJIEp>KaHUSl U OIbITa JAEATEeIbHOCTH, HPUOOPETEHHOrO MpH

HU3YUYCHHUU BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKE JIA IMOATOTOBKHM K OCHOBHOMY I'oCyaapCTBEHHOMY
9K3aMCHY I10 (1)I/I3I/IKC JJIA 06yqa101unxc>1, BLI6paBI_I_II/IX 9TOT y‘IC6HbII>i npeaAMCT.

HpI/I HU3YYCHUHU JOAaHHOTO MOAYJISI PCAIU3YHOTCA U CHCTCMATU3UPYIOTCA BHIBL
ACATCIIbHOCTH, Ha OCHOBC KOTOPLIX oOecneynBaeTcs JOCTHIKCHHUEC IIPCIMCTHBIX H
MCTAIIPECAMETHBIX IIJIAHUPYCMBIX PE3YJIIbTATOB O6y‘ICHI/I$I, (bOpMpreTCH C€CTCCTBCHHOHAYYHAA
I'paMOTHOCTB: OCBOCHHC HAYYHBIX MCETOHOB HCCICIOBAHHA SIBJICHUM pUpOabl U TCXHHKH,
OBJIAICHUC YMCHUSAMU OOBSICHATH (I)I/ISI/I‘IGCKI/IG SABJICHUA, TIPUMCHASA ITOJIYYCHHBIC 3HAHUS,
peuaTth 3aga4, B TOM YUCJIC KAYECTBCHHBIC U SKCIICPUMCHTAJILHBIC.

HpI/IHHI/IHI/IaJ'IBHO e TeIbHOCTHBIN XapaKTep AAaHHOI'O pasaciia peaiu3yCeTcsd 3a CU€T
TOTO, 4TO o6yqa10m1/1ec;1 BBIIIOJIHAROT 3alaHHsI, B KOTOPBIX UM IIPEAJIaracTcCsa:

Ha OCHOBC IMOJTYYCHHBIX 3HaHUH pacrio3HaBaThb U HAYIHO OOBSICHATH q)I/I3I/I‘leCKI/Ie

SBJICHHUA B 0pr>1<a10111e171 npupoac u MOBCEIHEBHOM JKU3HU, UCHIOJIB30BATh HAYYHBIC MCTOAbI
HUCCICIOBaHUA (I)I/IBI/I‘-ICCKI/IX HBHCHHﬁ, B TOM 4YHCJIC



JUI IPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJOB; OOBACHATH HAYUYHbIE OCHOBBI
HanboJyiee BAKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJOIH, HalpUMep, MPaKTHUYECKOTO
HCIIOJBb30BAHMS PA3JIMYHBIX MCTOYHUKOB HDHEPIUM HAa OCHOBE 3aKOHA IIPpEBpaAlCHUs U
COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPIHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O IPEJIMETA

«O@U3UKA»
W3yuenne ¢u3nku Ha ypoBHE OCHOBHOTO oOOImIero oOpa3oBaHMs HANpPaBIEHO Ha
TOCTHKEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare usydeHuss (U3MKM HAa YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUsl Yy
obOyuarorierocs OyayT chopMUPOBaHbBI CIAEAYIONINE TUYHOCTHBIE PE3YIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:
MIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU

(u3nYecKo HaAyKH; IEHHOCTHOE OTHOILIEHHUE K JIOCTHIKEHUSM POCCUNCKUX
Y4EHBIX--(U3UKOB; 2) IPa’KIAHCKOI0 U 1yXOBHO-HPABCTBEHHOI0
BOCIIMTAHUSA:
FOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOIIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3HKH;
0CO3HaHHE BKHOCTH MOPATbHO--3TUYECKUX MPHHITUIIOB B JCATEILHOCTH YUEHOTO; 3)
3CTeTHYECKOI0 BOCIIMTAHMA:

BOCHPUSTHE SCTETHMUYECKUX KadyecTB (PM3MYECKON Hayku: €€ TapMOHHMYHOTO MOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH; 4) IEHHOCTH HAYYHOI0 MO3HAHMA:

OCO3HaHHE EHHOCTU (U3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HaHUs MUpa,

OCHOBBI Pa3BUTHUS TEXHOJIOTHI, BaXXHEUIIIEH COCTABIISIONICH KYJIbTYphI; Pa3BUTHE HAYYHOU
M0003HATENILHOCTH, HHTEpEca K UCCIIEIOBATEIbCKOM

JACATCIBbHOCTH,

5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

OCO3HAaHHE IIEHHOCTH 0€30MacHOro o0pa3a *KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHpE, BaXXHOCTH IMpaBWJ O€30MacHOrO TMOBEAEHUS Ha TPAHCIOpPTE, HA JIOporax, C
AIIEKTPUYECKUM U TEIUIOBBIM 00OpYIOBaHHWEM B JOMAIIHUX YCIOBHIX; CPOPMUPOBAHHOCTD
HaBbIKa pedIiekcuu, IpU3HAHKUE CBOETO MpaBa Ha OMIMOKY U

TAKOTO K€ TpaBa y APYyroro 4enoneka; 6)

TPYAOBOI0 BOCIUTAHUS:

AKTUBHOC YJaCTHC B PCILICHUU ITPAKTHYCCKUX 3aJ1aq (B paMKax CEMbU, O6p330B21TCJ'ILHOI>i
opranusanuu, ropoaa, Kpa}l) TEXHOJIOTUYECKON M COLIMAIbHOM

HaNpaBJICHHOCTH, TPEOYIOUINX B TOM YUCiIe U (GU3MUECKUX 3HAHUI; UHTEpec K
MPAKTUYECKOMY U3YUEHHIO Tpodeccuil, CBA3aHHBIX ¢ GUUKOIL;

7) 3K0JIOrH4ecKOro BOCIHUTAHMA:

OpUEHTAIlMsl Ha TpUMEHeHHEe (U3MYECKUX 3HAHWUW IS peuieHus 3ajgad B o01acTu
OKpYXalollel Cpe/ibl, TUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKU UX BO3MOJKHBIX TOCIIEICTBUN IS
OKpY)KaIoIIel cpe/bl; OCO3HAHNE TT00ATBHOTO XapakTepa IKOJIOTHUYECKUX MPoOIeM U MmyTel
WX peLIeHUs;



8) amanTanuu K M3MEHSIIOIIUMCS YCJIOBUSM CONHAIBLHON M MPUPOJIHON Cpeabl:
NOTPEOHOCTH BO B3aUMOJICHCTBUU TPY BBINOJHEHUN UCCIIEIOBAHUN U MIPOEKTOB

(¢u3n4ecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JAPYIHX; MOBBIIIEHUE YPOBHSA
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO0 JEATeIbHOCTh, IOTPEOHOCTh B
(hopMUpPOBaHUY HOBBIX 3HAHHI, B TOM YHCIie (OPMYITUPOBATH UJICH,

MOHATHUS, THUIOTE3bl O (HUIMUECKUX OOBEKTaX U SBICHUSAX; OCO3HaHHE JC(QUIMTOB
COOCTBEHHBIX 3HAHMH M KOMIETEHTHOCTEH B 00JacTH (PU3HMKH; TUIAHUPOBAHHE CBOETO
pa3BUTHS B IPHOOPETCHUN HOBBIX (PU3NYECKUX 3HAHUI; CTPEMIICHUE aHAIM3UPOBATH U
BBISIBIISITH B3aUMOCBSI3H TIPUPO/IBI, OOIIIECTBA U

O9KOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BaAaHHUECM (1)I/I3I/I‘~IGCKI/IX 3H3HPII>1; OII€CHKa CBOHUX I[GﬁCTBI/IfI C
yLIéTOM BJIMAHUSA Ha OKPYXXAIOOIYIO CPEAY, BO3MOXKHBIX

rJI00aTBHBIX TIOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHUs mporpaMMbl MO (HU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi y oOyuaromerocss OyayT cGOpMHpPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIIME TMO3HABATEIbHBIC YHUBEpPCAJIbHBIE ydeOHBIE NEWCTBUS, KOMMYHHUKATHBHBIE
YHUBEpCaJIbHbIC Yy4eOHBIC NEHCTBHSI, PETYISITUBHBIE YHUBEpPCAIbHBIC ydeOHBIE EHCTBHS.
ITo3HaBaTe/IbHbIE YHHBEpPCcAJIbHbIE yueOHbIe elicTBusE ba3oBble Joruyeckue aeiicTBus:

BBISBJIAITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPHU3HAKKH OOBEKTOB (SBJICHHN);
yCTaHaBIIMBATh CYIECTBEHHBIH MPU3HAK KIIaCCH()PUKALINU, OCHOBAHUS [Tt 0000IIeHNUS
U CpPaBHEHUS; BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMBbIX (hakTax,
JAHHBIX U
HAOJTIOICHUSX, OTHOCSIITUXCS K (PU3UYECKUM SIBIICHUSM; BBISBIISTH TPUYHMHHO--CJICICTBCHHBIC
CBSI3U TIPU U3YYCHUN (PU3MUECKUX SBJICHUN W TIPOILIECCOB, JENIATh BHIBOJIBI C UCTIOIB30BaHUEM
JNETyKTUBHBIX W WHAYKTHBHBIX YMO3aKJIFOUCHWH, BBIIBUTATh TUIOTE3bI O B3aMMOCBSI3SX
(bMBUYECKUX BEIIMYWH; CaMOCTOSITEIIPHO BBIOMPATh CIIOCO0O pemieHus yaeOHOW (DU3MIecKOoit
3a7aun (CpaBHEHHE HECKOJBKUX BapHAHTOB pEIICHUS, BBHIOOp HauOoJiee MOIXOJSIIECTO C
Y4ETOM CaMOCTOSITEIIHO BBIJICTICHHBIX KPUTCPHUECB).
Ba3oBble ucciienoBarebCcKHe 1eCTBUA
WCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATEIILCKUN HHCTPYMEHT IIO3HAHUS; IPOBOJIUTH T10
CaMOCTOSITEIILHO COCTABJICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PU3NICCK Ut
IKCTIIEPUMEHT, HEOOJIBIIIOE UCCIIC0BaHNE (PU3HMUECKOTO SBICHUS;
OIICHUBATh HA IPUMEHUMOCTD M JIOCTOBEPHOCTh HH(OPMAIIHIO, TTOJYYCHHYIO B X0O/IC
WCCIICIOBAHUS WIN 3KCIIEPUMEHTA; CAMOCTOSATEIBHO (HOPMYITUPOBATh 000OIIECHHS U BBIBOIbI
0 pe3ynabTaTam
MPOBENEHHOTO  HAOMIOJCHMs, OIbITA, HCCIEJOBAHHS; MPOTHO3UPOBATH BO3MOKHOE
nanpHeiIee pa3BuTre (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undgopmanmeii: TpUMEHITh pa3TUYHbIE METOJbI, UHCTPYMEHTHI U 3aIpPOCHI
IIpU MIOUCKE U 0TOOpE
uHOpMallUM WM JAaHHBIX C YY4€TOM TMPEATOKEHHOW yueOHOW ¢u3MyYecKoil 3amauw;
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX



BUJOB M (OpPM TMpEICTaBICHHS; CAMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (opmy
npeacTaBiIeHus HHGOPMAIMK U WILTIOCTPUPOBATH PEIIacMble 3a7[a4ll HECTOKHBIMH CXEMaMH,
ararpaMMamu, HHOH rpadukoii u ux komOuHanusMu. KoMMyHMKaTHBHBIE YHUBEPCAJIbLHbIE
yueOHble JelicTBUSA: B X0/€ 00CYXIeHHS y4eOHOTO MaTepuaia, pe3ylbTaToB JIAO0PAaTOPHBIX
paboT M MPOEKTOB 33JaBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKIaeMOIl TEeMbI M BEICKa3bIBATh UJICH,
HalleJICHHBIC Ha pEIICHHE 3aJaud U IOJIEpXKaHHWEe OJIaroKeslaTeIbHOCTH  OOIEHHS;
COIIOCTABIISITh CBOM CYXKJICHHS C CYXJICHUSIMH JIPYTHX YYaCTHUKOB JIHAJIOra,

OoOHapy)XHBaTh Pa3IMINe W CXOJCTBO TO3HIIMIA, BRIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMACBMEHHBIX TEKCTaX; IYOJMYHO TPEACTABIATH PE3YJIbTAaThl  BBIMOJHEHHOTO
(hM3UYECKOTO OTIBITA

(3KCcriepuMeHTa, HCCIeIOBaHus, MPOEKTa); IMOHUMAaTb M HCIOJIb30BAaTh IPEHMYILECTBA
KOMaHJHOW U UHJIMBUTyallbHOU paboThI

IpU pEUIeHUMH KOHKPETHOW (usnueckoi mnpobiaemMbl; MNPUHUMATh IEId COBMECTHOMN

NEeSATENbHOCTH, OPraHU30BBIBATH JEHUCTBHS MO €€ JTOCTHXKEHHMIO: pacHpeneisiTh poOJIH,

00CYX/IaTh MPOIECCHl M PE3YJIBTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHUS HECKOJIBKUX

JIIOJIEH; BBITIOJIHSTH CBOIO YacTh pabOThl, IOCTUrasi KAYECTBEHHOTO Pe3ysIbTaTa [0 CBOEMY

HaIpaBJICHUI0O U KOOPIUHUPYS CBOM ACUCTBUSA C JPYTMMH 4YI€HAMHM KOMaH[bl; OI[CHUBATh
Ka4eCTBO CBOETO BKJIQ/1a B o0muit MIPOJIYKT 1o
KpUTEPUSIM,

CaMOCTOSITENIBHO  C(HOPMYJTUPOBAHHBIM YYaCTHUKAMHU B3auMOJICHCTBUSA. PeryiasiTuBHbIe
YHUBepcajbHble yueOHble aelicTBusi CamMoopraHu3auMs: BBIABISATH IPOOJEMBI B
KU3HEHHBIX M Y4€OHBIX CUTYaIUSIX, TPEOYIOMMX ISl PeIIeHUs

(bu3nyecKux 3HAHUN; OPUEHTHUPOBATHCS B PA3NMUHBIX TMOJAXOAAX TPHUHATUS PpEHICHUM
(MHAMBUIYaTBHOE,

MPUHATHE PELICHUs B TPYIIE, NPUHATHE PELICHUI T'PYMIO); caMOCTOATEIbHO COCTABIIATh

ITOPUTM pelleHus (pU3nMUecKoi 3aJaud WIM IUTaHa MCCIEAOBAHUS C YYETOM HMEIOIIMXCS

pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh MpeiJiaraéMble BapUaHTHI

pelieHuid; Jnenatb BBIOOp W OpaTh OTBETCTBEHHOCTh 3a pemieHne. CaMOKOHTPOJIb,

IMOIMOHAJIbHbIH HHTE/VIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYalluu U MpeAJiaraTh IjlaH €€ U3MEHEHNUS,
OOBSACHATH IPUYUHBI JOCTIKEHUS (HEAOCTHXKEHUS) PE3Y/IbTaTOB JAESTEIbHOCTH,

JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY; BHOCUTHh KOPPEKTHUBBI B JIESITELHOCTD (B TOM UHCIIE

B XOJ BBINOJHEHUS (PU3UUYECKOTO KCCIEAOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX

0OCTOSITENNECTB, M3MEHHBIIUXCS  CUTYyalldid, YCTAaHOBJIEHHBIX OIIMOOK, BO3HHKIIUX

TPYOHOCTEN; OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEIH U YCIOBUAM;

CTaBUTh ceOs1 Ha MECTO JPYTOro YeIoBeKa B X0JI€ CIIOpa MM AUCKYCCUHM Ha HAYyYHYIO

TeMy, IOHUMaTh MOTHUBbI, HAMEPEHUS U JIOTHKY APYroro; MpU3HaBaTh CBOE MPABO Ha OIIMOKY
IIpU peleHnH (PU3NYECKUX 3aa4 WU B

YTBEPXKACHUAX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBoO JPYroro.

NPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenust B 7 Kjacce mpeIMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHUI:



UCIOJb30BaTh MOHATH: (U3NYECKHUEe M XUMHUYECKHE SIBJIICHUS, HAOIIO/EHUE,
OKCIEPUMEHT, MOJeNb, TUIOTE3a, EIUHHULBI (PU3MYECKHX BEJIWYHMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSA BellecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBYKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEIHOE), TpaeKkTopus,
paBHOJEHCTBYIOIAss  cwia, jaepopmanus (ympyras, IUlacTHYecKasi), HEBECOMOCTb,
COOOLIArOIINECS] COCYABI; pa3iuyaTh sBICHUS (IUQQy3us, TEIIOBOE ABIKEHHE YaCTHUI]
BEIIECTBA, PABHOMEPHOE JIB)KCHHE, HEPABHOMEPHOE JBIDKEHHE, MHEPIIHS, B3aUMOICHCTBHE
TEeJ, paBHOBECHE TBEPABIX TeNl C 3aKPEIUIEHHOW OCBhIO0 BpaIlleHHs, Mepefaya JaBJICHHUS
TBEPIBIMHA TEJAMH, JKUAKOCTSIMH M Ta3aMH, aTMoc(epHoe MaBlieHWE, IIaBaHWE Tel,
MIpEeBpaIeHUs] MEXaHMYECKOW SHEPTHH) TI0 OTIMCAHUIO WX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIONINX JaHHOE (HU3UYECKOE SBICHHWE; PpACIIO3HABATh IPOSBICHUE
M3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOIIEM MHUPE, B TOM YHCIe (pu3ndecKue sBICHUS B
MPHUPOJIC: TPUMEPHI JABIKEHHS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOW M HEXHBOHW IMPHUPOJE,
JEWCTBUE CHJIBI TPEHUS B MIPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO JaBIICHHUS HA KUBOH
OpraHu3sM, IUTaBaHWE PBIO, PhIYard B TEJE YENIOBEKA, IMPH 3TOM TIEPEBOTUTH MPAKTHUECKYIO
3a/auy B y4yeOHYIO, BBIIEIATH CYIIECTBEHHBbIE CBOMCTBA (NMPU3HAKU) (PU3NYECKUX SIBICHUM;
OTHMCBHIBATh M3yYCHHBIC CBOWCTBA TeN W (U3UUECKUE SIBICHUS, WCIOJIBb3ysd (U3HIECKHe
BEJIMYUHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TElla, CHIIa TPEHHUS, 1aBJIeHne (TBEPIOTO Tela, )KUIKOCTH,
rasa), BBITAJIKMBAIOILAs CHJIA, MEXaHWYecKask paboTa, MOLUTHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBL,
KOA(QQUIMEHT MOJIE3HOT0 ACHCTBUS MEXAHU3MOB, KHHETHYECKasl U MOTEHIMAJIbHAS SHEPIHs),
IPpU ONMCAHUM IPABWIBHO TPAaKTOBAaTh (PU3NYECKUH CMBICI HCHOJb3YyEeMBIX BEIUYMH, MX
0003HAUEHMSI U €IMHUILIBI (PU3MUECKUX BEIUYHMH, HAXOUTh (POPMYIIbI, CBS3bIBAIOLINE JAHHYIO
(GU3M4ECKyI0 BEIMUUHY C JPYTUMU BETMUMHAMMU, CTPOUTH I'papUKH N3y4EHHBIX 3aBUCUMOCTEN
(GU3MYeCKNUX BEIMYMH; XapaKTepU30BaTh CBOWCTBA Tell, (PM3NYECKHUE SIBIECHUS U NPOLECCHI,
UCIOJIb3Ys [IPABUJIIA CII0KEHUS CUII (BJIOJIb OJJHOM NpsIMOi), 3akoH I'yka, 3akoH [lackains, 3akoH
ApxumMmena, IpaBUIO paBHOBecUs phluara (0JioKa), «30JI0TO€ MPABMIIO» MEXaHUKH, 3aKOH
COXpaHEHUs MEXaHWYECKOM SHEpPIUuu, IIpU 3TOM J]aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aIlUCBIBATh €r0 MaTEMATUYECKOE BbIPAKEHHE; OOBACHATh (PU3NUECKUE SIBICHUS, IPOLIECCHI U
CBOICTBA T€J, B TOM YHUCIIE U B

KOHTEKCTe CUTyalui IPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATh
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1IaroB ¢ OOPOH Ha
1-2 u3ydeHHBIX CBOMCTBA (pU3HUECKUX ABJIECHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemaTh pacy€THble 3aauu B 1—2 neficTBUs, MCTOB3Ys 3aKOHBI U (OPMYJIbI, CBSA3bIBAIOIINE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHaJM3a yCIOBHS 3a/laud 3alMChIBaTh KpaTKOe YCIIOBUE,
MOJICTABJIATh (PU3MUYECKHE BEIMYUHBI B (OPMYJIBl M MPOBOJUTH pacué€Thl, HAXOAUTh
CIpaBOYHbIE JlaHHbIE, HEOOXOAMMBIE /Js pELIeHUs 3a/ad, OLICHHWBATh PEATMCTUYHOCTh
MOJIy4eHHOH (pr3nyecKkoil BETMUMHBI; paclio3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PEIINUTh MPH
NOMOIIM (U3NYECKUX METOJIOB, B ONUCAHUM HCCIIEAOBAaHUS BBLACIATH IPOBEPSIEMOe
NpearnojoXkeHue (TUMoTe3y), pasindaTb U HHTEPHIPETUPOBATh IOJYYEHHBIH pe3yibTarT,
HaXOJIUTh OIIMOKY B XOJI€ OTIBITA, /I€1aTh BBIBO/BI IO €r0 pe3yabTaTaM; IPOBOAUTH OIBITHI MO
HaOMIOIEHUI0 (PU3MUECKUX SIBJICHUN WM (U3NYECKUX CBOMCTB Telm: (opMyaupoBaTh
IpoBepseMbIe MPEANOI0KEHUs, COOUpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 00OpyJIOBaHUS,
3alUCBIBATh XOJl OMNbITa M (POPMYIUPOBATH BBIBOJIBI, BBIMOJHATH MPSMbIE H3MEPEHHS



paccTosiHUs, BPEMEHM, Macchl Tena, 00bEMa, CHIIBI W TEMIEepaTypbl C HCIOJIb30BAHUEM
AHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPHOOPOB ¢ YUETOM 33aJaHHOMN
aOCOJIIOTHOW TMOTPEHIHOCTH H3MEPEHUH; MPOBOAMTH HCCIEAOBAHUE 3aBHCHUMOCTU OJHOU
(GU3NIEeCKON BENMYMHBI OT JPYroil C HMCHOJB30BAHUEM TNPSMBIX M3MEPEHHH (3aBUCHMOCTH
IIyTH PaBHOMEPHO JIBWKYLIETOCS TeJla OT BPEMEHU JABMXKEHHUS TeJla, CUIIbl TPEHUS CKOJIb)KEHUS
OT Beca TeJjla, KauecTBa 00pabOTKM MOBEPXHOCTEM TEI U HE3aBUCHMOCTHU CHJIbI TPEHHUS OT
IJIOLIA/IM CONTPUKOCHOBEHUS TEJ, CUJIbI YIPYTOCTHU OT YJUIMHEHUSI IPYKUHbI, BHITAJIKMBAIOIIEH
CHJIBI OT 00bEMa NOTPYKEHHON YacTU Tela U OT INIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJia, OT INIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBHH MIaBaHUs T, YCIOBUM
paBHOBecHs pblyara U OJOKOB), y4acTBOBaTh B IIJITAHUPOBAHUHM YYEOHOTO HCCIICOBAHUS,
coOuparh yCTAaHOBKY U BBINOJIHITh U3MEPEHHUSI, CIIEAYS MPENI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHH B BHJIE MTPEI0KEHHBIX TaOJIHIL
u TpaduKoB, JAeiaTb BBIBOJABI 10 pe3yJabTaTaM HCCIEA0BaHUSA; MPOBOJAUTH KOCBEHHbBIE
n3MepeHus: PU3NYECKUX BEJINYUH (IUIOTHOCTh BEIECTBA JKUIKOCTU M TBEPAOTO Teja, CUIIa
TPEHHsSI CKOJIbKEHMsI, [aBJI€HHE BO3JyXa, BBITAJIKUBAIOIIAs CuUilIa, JeHCTByIoIas Ha
MOTPYKEHHOE B )KUJIKOCTh TEJO, KOIPPHUIIMEHT MOJIE3HOTO IEHCTBUS MPOCTHIX MEXAHU3MOB),
cienys  TNPEeAJoKeHHOM  MHCTPYKLUMM: TIPU  BBINOJHEHMHM  U3MEpPeHH  cobupaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIATH 3HAYEHHE HCKOMOM BEJIMYMHBI, COOIIOAATH
MpaBUJia TEXHUKH O€30TTaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM

000pyn0BaHNEM; YKa3bIBATh IPUHIIMIIBI JEHCTBHS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JAWHAMOMETpP, COOOIIAIONINECs] COCYIbl, OapoMeTp, pblyar, MOJABWKHBIN U
HEMOJBIKHBIM OJIOK, HAaKJIOHHAS IUIOCKOCTh; XapakTepu3oBaTh MPUHIUIBI ACHCTBUS
W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI Ha MX OMUCcaHUs (B TOM YHCIE:
MOAIIUIHUKY, YCTPOUCTBO BOJOIPOBOJAA, THAPABIMYECKUN MPEcC, MAaHOMETpP, BBICOTOMED,
MOPIIHEBOW HACOC, apeoMETp), MCMOJb3ys 3HAHUS O CBOMCTBAX (DU3MYECCKUX SIBJICHUM H
HeoOxouMble (pU3HUeCKre 3aKOHBI U 3aKOHOMEPHOCTH; MPHUBOJUTH HpUMEPHl (HAXOIUTh
nHOpPMALIMI0O O TMPUMEPax) IMPAKTUYECKOrO MCIOIb30BaHUS (U3NYECKUX 3HAHUU B
MOBCEIHEBHOM JKM3HM Ui oOecriedyeHuss 0e30MacHOCTH Hpu oOpalleHuu ¢ mpubopamu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3JJOPOBbSl U COOIIOACHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKpYXKaIoUIell cpene; OCYIIECTBISAThH OTOOP HCTOYHUKOB HH(OpPMAIUU B
WuTepHere B COOTBETCTBUU C 3a/laHHBIM TMOHMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIMXCS
3HAHUA W TYTEM CpaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBIICNATH HWHMOPMALIUIO, KOTOPAS
SIBJISIETCS IPOTUBOPEUNBOM UITH MOXKET OBITh HEJIOCTOBEPHOI; UCIIOJIb30BATh P BHITIOJHEHUH
y4eOHBIX  3aJaHuil  HAYYHO--TIOMYJSPHYIO JIUTEpaTypy (HU3UYECKOTO  COACpIKaHMS,
CIpaBOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTs npuéMamMu KOHCIEKTHPOBAHUS
TeKcTa, npeoOpa3oBaHus WH(GOPMAIIMK U3 OJHOM 3HAKOBOW CHCTEMBI B JIPYTYIO; CO3/1aBaTh
cOOCTBEHHBIE KpaTKHe MHUChbMEHHbIE W YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 HMCTOYHHKOB
nHpopmanuu GU3NIECKOTO COACPIKAHUS, B TOM YHCIE MyOIUYHO AeaTh KpaTKUe COOOIIECHHUs
0 pe3yibTaTax MPOEKTOB WU Y4EOHBIX HCCIENOBAHUM, MPU 3TOM IPaMOTHO HCHOIB30BaTh
W3YYCHHBI TOHATHMHBIN ammapaT Kypca (HU3UKHA, COMPOBOXKIATh  BBICTYIICHUE
Mpe3eHTAllNel; MpU BHIMOJTHEHUH Y4YeOHBIX MPOEKTOB M MCCIEAOBAHUN paclpelensiTh
00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TIOCTABICHHBIMU 3a/JadaMu, CIEIUTh 3a
BBITIOJTHEHUEM IIJIaHa JICMCTBUI, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JACATEIHLHOCTH
CPYIIIbL, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.



K xonmy oOyuenust B 8 Kiacce rnpeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUN:

HCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIECTBA, KpPUCTAIUIMYECKUE U aMop¢HbIe Tena,
HACHIIICHHBI M HEHACBINICHHBIM Tap, BIAXKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEIJIOBOW JBUTATENb, SJIEMEHTAPHBINA IEKTPUUECKUM 3apsil, JJIEKTPUUECKOE I0JIE,
MIPOBOJTHUKHU U TUAJICKTPUKH, TIOCTOSIHHBIN AIEKTPHUYECKUI TOK, MArHUTHOE T0JIe; Pa3INdaTh
ABJIeHUs (TEIUIOBOE paclIMpeHHe M CXaTue, TeIlonepeaaya, TEIUIOBOE paBHOBECHE,
CMauyuBaHKe, KaWUSIPHBIE SIBIICHUS, UCTIApEHNE, KOHACHCAIHS, TUIABICHNE, KPUCTAJUTA3AIHS
(oTBEepaeBaHME), KUIEHHE, Terulonepenaya (TEIUIONPOBOJHOCTh, KOHBEKIUS, W3JIy4EHHE),
ANIEKTpU3ALUS Tel, B3aMMOJEHCTBHE 3apslOB, NEUCTBUS SJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBHE MarHUTOB, JICHCTBUE MAarHUTHOTO TTOJISI HA IPOBOIHUK C TOKOM,
AIIEKTPOMATrHUTHASI MHAYKITHS ) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMNCTB M HA OCHOBE OTIBITOB,
JNEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBJICHHE; Paclo3HaBATh IPOSIBICHUE HU3YYEHHBIX
(bU3NYeCKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHCIE (PU3UYECKUE SBICHHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKCHWE W KaNWUISPHBIC SBICHHUS B TPUPOJAC, KPUCTAIUIBI B TPUPOJIE,
n3nydenue CouHla, 3aMep3aHue BOJIOEMOB, MOpCKUEe Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa,
WHesl, CHera, DJIEKTPUYECKHEe SIBICHUS B arMocdepe, dIEeKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOe moJjie 3emid, Apeid MoJIocoB, POJb MArHUTHOTO MOJS JJs KU3HU Ha 3emie,
MOJIAPHOE CHUSHUE, IIPU ITOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ayy B Y4eOHYIO, BBIJCIATh
CYILIECTBEHHbIE CBOICTBA (IIPU3HAKK) (PU3MUECKUX SIBICHUI; ONMMCHIBATH U3yYE€HHBIE CBOMCTBA
TeNn U (pu3nyeckue ABICHUS, UCIOJb3Ys (GU3NUYECKHE BEIMUYUHBI (TeMIepaTypa, BHYTPEHHSA
SHEPrus, KOJIMYECTBO TEMJIOTHI, yJeNbHas TEMJIOEMKOCTh BELIECTBA, yJeJbHas TEMIoTa
IUTaBJICHMS, yJelbHas TEIUIoTa MapooOpa3oBaHMs, yIelbHas TEIUIOTa CrOpaHus TOIUIMBA,
KOA(QQUIMEHT MOJIE3HOT0 IEHCTBUA TEMJIOBOM MAaIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/YXa,
JIEKTPUYECKUI 3apsil, CUjla TOKA, HIEKTPUYECKOE HAIPSKEHHE, COIPOTUBIICHUE IIPOBOHUKA,
yllelbHOE CONPOTHUBICHHME BEIIEeCTBA, padOoTa M MOILMHOCTb 3JIEKTPUYECKOIO TOKA), IpH
ONMCAHUU MPABIWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUEHUS
U eAMHULB! GU3NYECKUX BEJIMUNH, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOLINE JTAaHHYIO (PU3UUECKYIO
BEJIMUYUHY C IPYTMMU BEITMYMHAMHU, CTPOUTH I'padMKH N3Y4EHHBIX 3aBUCUMOCTEH (pru3nueckux
BEJIMYMH; XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYECKHUE SIBICHUS U MPOLECCHI, HUCHOJb3YS
OCHOBHBIE T10JIO’KEHUSI MOJIEKYJISIPHO--KUHETUYECKOI TEOPUH CTPOCHMS BEIIECTBA, MPUHLIUI
CYHEpHO3UIMH NOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa 1y
yyacTka menu, 3akoH JDxoyns—JIeHna, 3aKoH COXpaHEHMsI SHEPruu, IMpH 3TOM J1aBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYECKOE BBbIPAKEHUE,
OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOWCTBA TeJ, B TOM YHCJIE M B KOHTEKCTE CUTYaIMi
MPAKTUKO-OPHEHTUPOBAHHOTO  XapaKTepa: BbISABIATH IMPUUYUHHO-CIEACTBEHHBIE  CBA3H,
CTpOUTh OOBSICHEHHE W3 1—2 JOTMYEeCKHMX IIaroB ¢ OMOpod Ha 1—2 W3y4EeHHBIX CBOICTBa
¢bu3nyeckux sBJICHUH, (U3NUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH; pelaTh pacu&THbIE
3ajaud B 2—3 JEWCTBUS, MCIOJIB3YS 3aKOHBI U (OPMYINbI, CBsI3bIBaroIIue (PU3NUYECKUe
BEJIMYUHBI: HA OCHOBE aHA/lM3a YCJIOBHS 3aJaud 3allUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTATOK JTAaHHBIX ISl PEIICHUS 3a/1a4M, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS
e pelieHus, NMPOBOAUTH pPACUYETHI M CpPaBHMBATh IOJYYEHHOE 3HAa4YeHHE (PU3NUYECKOH
BEJIMYUHBI C U3BECTHBIMH JIaHHBIMU; PACMIO3HABATH MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPH



MOMOIIHX (PU3UUECKUX METOJIOB, HCIIOIB3YS OIIMCAHUE UCCIIEI0BAaHUS, BBIICIATH IPOBEPSEMOE
IIPEATNOJIOKEHUE, OLCHUBATh IPABWIBHOCTh IOPSAJAKA IIPOBEICHHS HCCIEAOBAHUSA, IENATh
BBIBO/IBI; IPOBOJAUTH OTIBITHI 110 HAOIIOIEHUIO (PU3UYECKUX SABJICHUN MU (PU3NIECKUX CBOHCTB
Ten (KaluJuIspHBIE SIBJIEHMSI, 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro o0bEéMa, TeMIleparypsl,
CKOPOCTH MPOLECCAa OCTHIBAHMS M HAarpeBaHMsl NPHU H3JIYYCHHHM OT LBETa W3JIydarolen
(nmornomaroniei) NOBEPXHOCTH, CKOPOCTh MCHApEHUs] BOABI OT TEMIIEPATYpbl KUAKOCTU U
IJIOIIAM €€ MOBEPXHOCTH, DJIEKTPU3ALUA TEJI U B3aUMOJACUCTBUE DJIEKTPUUYECKUX 3apslioB,
B3aUMO/ICHICTBUE IOCTOSIHHBIX MAarHUTOB, BU3yaJM3allis MAarHUTHBIX IOJEH MOCTOSIHHBIX
MarHuToB, AEUCTBHUSI MATHUTHOTO IOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmTa,
CBOMCTBa  DJIEKTPOJBUTATeNss IOCTOSHHOTO TOKa): (OpMYyIUpOBATH  IMPOBEpPSEMBIE
MIPENIOJIOKEHNS, COOMpPATh YCTAHOBKY U3 IMPEIIOKEHHOTO 000OpyI0BaHUS, OMHUCHIBATH XOJ1
ombiTa M (OPMYJIUPOBATH BBIBOJBI; BBINOJHATH MpPSAMBIE H3MEPEHUS TEMIEPATYpHI,
OTHOCHUTEIIBHOM BIJIAJKHOCTH BO3JyXd, CHJIBI TOKa, HAIPSOKEHUS C UCIOJIb30BAHMEM
AQHAJIOTOBBIX MPUOOPOB W JATYUKOB (U3UYECKUX BEJIMYMH, CPaBHUBATh pE3YJbTaThl
M3MEPeHUN ¢ y4€TOM 3aJaHHON aOCOJIFOTHOW IOTPEIIHOCTH; TMPOBOJUTH HCCIIECIOBAHHE
3aBUCHUMOCTH OJHON (u3Mueckoil BETWMYMHBI OT JPYrod C HCIOIb30BAaHUEM MPSIMBIX
n3MepeHu (3aBUCUMOCTb COTTPOTHUBIIEHUS TPOBOAHMUKA OT €T0 JUIMHBI, IJIONIA 1 OTIEPEYHOTO
CEYEHMS M YAEIBbHOIO CONPOTUBIIEHUs BEHIECTBA IPOBOJHUKA, CHIIBI TOKA, WIYLIErO 4Yepe3
MPOBOJHHUK, OT HANpPsHKEHHs] Ha TMPOBOJHUKE, MCCIEAOBAHUE TIOCIEI0BATEIBHOTO H
[apajyIeIbHOr0  COCAMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh
YCTAHOBKY U BBINOJIHATH M3MEPEHMs, CleAys MNPEeAIokKEHHOMY IIIaHy, (PUKCHPOBAThH
pe3yibTaThl MOJY4EeHHOH 3aBUCUMOCTH B BUJE TaOiMIl M TpadUKOB, JeNaTh BBIBOJBI IO
pe3yibTaTaM HCCIEIOBaHMs;, IMPOBOAUTh KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIUYMH
(ynenbHas TEIIOEMKOCTh BEIIECTBA, CONPOTUBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTh
JIEKTPUUYECKOI0 TOKA): IUIAHUPOBATh U3MEPEHUs], COOMPATh 3KCIIEPUMEHTAIIBHYIO YCTaHOBKY,
cliefys PeAI0KEHHON UHCTPYKIIMHY, U BBIYUCIISITh 3HAUEHUE BEJIMUMHBL; COONIIOaTh MIpaBUiIa
TEXHUKHU 0€30IIaCHOCTH IIpH paboTe ¢ 1a00paTOPHBIM

o0opy/noBaHUEM; XapaKTepU30BaThb MPUHIUIBI JCHCTBHS M3YyYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMNCTB C OMIOPOM Ha UX OMHCAHUSA (B TOM YHUCIIE: CUCTEMAa OTOILUICHHUS JJOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUHK IJIEKTPUUYECKON SHEPrum,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HArpeBaTelIbHBIE  AJIEKTPONPUOOPHl  (IIPUMEPHI),
AIIEKTPUYECKHE MPEIOXPAHUTENH, SIEKTPOMArHUT, 3JEKTPOIBUTaTeIb MOCTOSHHOTO TOKa),
UCIOJIb3YSl 3HAHHUA O CBOWCTBAaX (U3WYECKUX SBICHHM M HEOOXOAUMBbIE (U3UYECKUE
3aKOHOMEPHOCTH; paclo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W HU3MEPUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (GKUIKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETp, TUTPOMETp, JABMraTeilb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKON, peocTar),
COCTaBIIATb CXEMBl DJJIEKTPUUECKHX LENEH ¢ MOCIENOBATEIbHBIM U MNapajuIeIbHBIM
COEJIMHEHUEM »JJIEMEHTOB, pa3iuyasl YCIOBHbIE O0O3HAYEHHUs 3JIEMEHTOB 3JIEKTPUUYECKHX
Lenei; NpUBOAUTH MNPUMEPHl (HAXOAUTh HMH(OpPMALMIO O TMpuUMepax) MPaKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B TIOBCETHEBHOM JKU3HU JUIs 0OecneueHus: 6e301MacHOCTH
npu oOpaleHuu ¢ NpudbOpaMu U TEXHUUYECKHMMM YCTPOMCTBAMH, COXpPAHEHHUS 3JI0POBbsS U
COOJIIOJICHHUS. HOPM DKOJIOTHUECKOTO MOBEICHHS B OKPYKAIOLIEH cpejie; OCYIECTBIATh MOUCK
uHpopManuu (HU3NYECKOro cojepkanus B VHTepHeTe, HA OCHOBE MUMEIOIIUXCS 3HAHUU U
myTéM CpaBHEHMS JIOTIOJHUTEIbHBIX HCTOYHUKOB BBIIENATH HHPOPMALINIO, KOTOPAsi SBIISAETCS



MIPOTHBOPEYUBON UM MOXKET OBITh HEJIOCTOBEPHOM; UCIIOIH30BATH IPU BHITIOJHEHUH Y4€OHBIX
3aJJaHUi  HAyYHO--TIONMYJSAPHYIO JIUTepaTypy (u3uueckoro coaepkaHusi, CIpPaBOYHBIC
MaTepualibl, pecypcbl ceT VHTepHeT, BlIaaeTh NpUEMaMH KOHCIEKTHPOBAHHMS TEKCTa,
npeoOpa3oBaHuss WHPOPMALMU W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTyl0; CO3/IaBaTh
COOCTBEHHBIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000mas uHOpMAIHIO U3
HECKOJIbKUX MCTOYHHKOB (PU3MYECKOTO COJIEPXKAHUSA, B TOM YHCIE MyOJINYHO MPECTABIATH
pe3yabTaThl TPOEKTHOW WM HCCIEAOBATEIBCKOW NEATENbHOCTH, TPH 3TOM TPaMOTHO
MCTIOJIb30BATh U3YUEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKAATH BHICTYILICHHE
IIPE3EHTALMEH;

NpHU  BBITIOJHEHUH YYEOHBIX NPOEKTOB M HCCIIEAOBAaHUI (U3UYECKUX IPOIIECCOB
pacrpenensaTs 00SI3aHHOCTH B TPYIINIE B COOTBETCTBHH C TIOCTABICHHBIMH 33/1a4aMH, CIICIUTh
3a BBITIOJTHEHUEM TUIaHa IEHCTBHIA 1 KOPPEKTHPOBATH €T0, aJIEKBATHO OIIEHUBATH COOCTBEHHBIH
BKJIQ/I B IEITENIFHOCTH TPYIIIbI, BHICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBHUE, TIPOSBIISSL
TOTOBHOCTb pa3penatbh KOH(IUKTHI.

K konIty oOyuenus B 9 kiacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

WCIOJIb30BAaTh TOHATHSA: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa, TPaeKTOpHS,
OTHOCHUTENIbHOCTh MEXaHUYECKOT0 IBMKEHUS, NedopMartus (yrnpyras, macTuyeckas), TpeHue,
LEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTD M MEPEerpy3KH, HEHTP TSHKECTH, aOCOIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHMYeCKHe KojeOaHus u
BOJIHBI, 3BYK, UWHOQPa3ByK M  YIbTPa3BYK, DJEKTPOMArHUTHBIE  BOJHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M AAbHO30PKOCTh, CIEKTPhI HCIYCKAaHUS U
MOTJIOIEHUs, albda-, 6eTa- 1 raMMa-u3JIydeHus, U30TOIBL, SAepHas SHEPTreTUKa; pa3inyaTh
SBJICHUS (paBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEIHOE ABH)KEHHE, PAaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBW)KEHUE, CBOOOJHOE TaJeHUuEe Tejl, PAaBHOMEPHOE JABIKEHHE II0
OKPY)KHOCTH, B3aUMOJEWUCTBUE TEJ, PEAKTUBHOE [IBIXKEHUE, KOJIeOATeIbHOE [BUKEHHE
(3aTyxaromue U BBIHYXICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBIKEHHE, OTpa)KCHHE
3ByKa, MPSIMOJUHEIHOE paclnpocTpaHeHHWe, OTpPaKEHHE U TPEJOMJICHHE CBETa, IOJHOE
BHYTpEHHEE OTpa)KEHUE CBETa, pa3JIioKeHHe OerIoro cBeTra B CIEKTP M CJIOXKEHHE
CHEKTPAJbHBIX LIBETOB, TUCIEPCUsl CBETA, €CTECTBEHHAs! PaJMOAKTUBHOCTb, BOSHUKHOBEHHE
JUHENYaToro CHeKTpa U3MY4YeHHs) MO ONUCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3HUecKoe SBJICHHUE;, pPACIIO3HABATH IPOSBIICHHE
M3YYEHHBIX (DU3MUECKUX SIBJICHUM B OKpYKarolieM Mupe (B
TOM 4Hcle (U3MUECKUEe SIBICHUS B MPHUPOJAE: MPWIMBBI U OTIUBBI, JBWKEHUE IUIAHET
CoNHEYHOUM CHUCTEMBI, PEAKTHUBHOE [BHIKEHHE >KMBBIX OPraHMW3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSACEHHE, CEHCMUYECKHUE BOJHBI, IyHAMHU, 3XO0, LIBETA T€J, ONTHYECKUE
SBJICHUS B TPUPOJIE, OHOJIOTUYECKOE JACWCTBHE BHUIUMOTO, YyAbTPaUOIETOBOTO H
PEHTTEHOBCKOTO H3JIY4YEeHUN, €CTECTBEHHBIN paJMOaKTUBHBIA (OH, KOCMHUYECKHUE JIY4H,
PaaOaKTUBHOE U3TyYEHUE MPUPOAHBIX MUHEPAJIOB, IEHCTBUE PaIMOAKTUBHBIX U3IYYEHUI HA
OpraHu3M YeJloBeKa), MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) GU3NUYECKUX SIBJICHHIT; OTIMCHIBATH U3YYCHHBIE CBOMCTBA
Ten U (QU3NYECKUE SIBIICHUS, UCIOJB3YS (PU3NYECKHE BETUYHMHBI (CpPEelHssE M MTHOBEHHAS
CKOpOCTb T€jia MPU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHE, MEepeMelIeHne, MyTh, YIriioBas
CKOPOCTB, CHJIa TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOHOTO MaICHHS, BEC



TeJla, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHHYecKasi paboTa U MOIIHOCTb, MOTEHIIHAIbHAS
JHEPrusl TeJla, IMOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, NOTCHLHAIBHAs DJHEPIHs CKATOU
IIPY)KUHBI, KMHETHYECKAsl SHEpPrus, IOJHAs MEXaHW4YeCKas HHEprus, IMEepuoj M 4YacroTa
KoJie0aHWH, JUTMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, MOKa3aTelb
MPEIOMIIEHUSI CpeAbl), IMpU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3UYECKUH CMBICI
WCTIOJb3YyEMBIX BEIMYUH, OOO3HAYCHHS W EIUHHUIBI (U3NYECKUX BEIMYMH, HAXOIHUThH
(bopMyIbl, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C APYTMMHU BEITMUYNHAMH, CTPOHUTD
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeNd, (PM3NYECKUE SBJICHUS U IPOILECCHI, UCIOJB3YS 3aKOH
COXPAaHEHHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUII CYIIEPIO3ULIUN CUJI, TPUHIINII
oTHOcuTenbHOCTH [anunes, 3akoHbl HpbIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCA, 3aKOHBI
OTpaXEHUsI U MPEIOMIICHHUS CBETAa, 3aKOHBI COXPaHEHUS 3aps0BOI0 M MAacCOBOIO YHUCET MPU
SJIEPHBIX PEAKIMAX, IIPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alHCHIBATH €T0
MaTeMaTHYECKOE BbIPAKEHUE; 00BICHATH GU3NUYECKHUE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CUTYyalluil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUYUHHO--
CIICZICTBEHHBIE CBSI3H, CTPOWTH OOBSCHEHHWE W3 2—3 JIOTHUECKMX IIaroB ¢ omopod Ha 2-3
W3YYEHHBIX CBOMCTBA (PM3NYECKUX SIBIIEHUH, (U3NYECKMX 3aKOHOB MM 3aKOHOMEPHOCTEN;
pemath pacu€rHble 3a7ayd (ONUparolyMecs Ha CUCTeMY W3 2—3 ypaBHEHHMI), HCIOJIB3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIONIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJINM3a YCJIOBUS
3aJjauyl 3alUCBIBATH KPAaTKOE YCIIOBUE, BBIABIATh HEJOCTAIOIIME MM M30BITOYHBIC JAHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE [T pELLICHHs, TIPOBOAUTH PACUETHI M OLICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHMsI (PU3NYECKON BEIMYMHBI; PACIIO3HABAThH MPOOJIEMBI,
KOTOpbIE MOJKHO pEIINTh IpU MOMOINM (PU3MYECKHX METOJOB, HCIHOJb3Yys OIMCAHUE
UCCIIEIOBAHUS, BBIACIATH IPOBEPSEMOE MPENONI0KEHNE, OLIEHUBATh NTPABHIIBHOCTh HOPsIIKA
IIPOBECHUS UCCIIE0BAHMS, J1eJ1aTh BBIBO/IbI, MHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOAECHUN U
OIBITOB; IPOBOJAUTH ONBITHI 10 HAOIIOAEHUIO (PU3NYECKUX SBJICHUN WM (PU3MUECKUX CBOMCTB
TeI (M3ydeHue BToporo 3akoHa HeloToHa, 3aKOHA COXpaHEHMsI HEPT U, 3aBUCUMOCTb IIEpHOAA
KoJie0aHUH NPYKMHHOTO MAasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYZAbl MaJblX KoJIeOaHUH, MPSIMOJNIMHEIHOE pacnpoCTpaHEHHE CBETa, Pa3jloKeHUe
0enoro ceera B CHEKTp, U3y4EHHE CBOMCTB M300pa’k€HUs B IUIOCKOM 3€pKaje M CBOWCTB
n300pakeHusl mpeaMeTa B coOuparomieil JinH3e, HaOJIOJeHHE CIUIOIIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIy4y€HHs): CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
0o0OpyZOBaHUs, ONKUCHIBATh XOJ OIBITAa M €ro pe3ylbTaTbl, (OPMYJIUPOBATH BBIBOIbI;
IIPOBOJIUTH NMPH HEOOXOJUMOCTH CEpUI0 MPSIMBIX U3MEPEHUH, onpenenss cpeHee 3HaYeHHUe
u3MepsieMoil BennunHsbl (POKyCHOE pacCTOsIHME cOOHMparoleil JTMH3bI), 000CHOBHIBATH BHIOOD
cioco0a M3MepeHus: (M3MEPUTEIbHOTO MpUOOpa); MPOBOAUTH MCCIEIOBAHUE 3aBUCUMOCTEH
($U3MYeCKUX BEIMYHH C UCIOJIB30BAaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTb ITYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBWXKEHMHM 0e3 HauyaJbHOM CKOpPOCTH, Iepuojaa KoseOaHui
MaTeMaTUYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJla OTPaX€HMs CBETAa OT yIJa
NajieHusl M yria TpeJoMJieHHs OT yIvla TMaJAeHus): IUIaHUPOBaTh HCCIIEOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATh PE3YJAbTAThl MOJIYYEHHOMN 3aBUCUMOCTH
¢u3nyeckux BEJWYMH B BUAE TaOIUI W rpadUKOB, JAeiaTh BBIBOJBI 10 pe3ylbTaTaMm
HCCIIEIOBAaHUS; TPOBOUTH KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BETUYUH (CPEAHSS CKOPOCTh
U YCKOpEHHE Tejla NMPU PABHOYCKOPEHHOM JIBWXKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUS,



KECTKOCTh TPYXKHUHBI, KOI(PPUIMEHT TpeHHs CKOJBKEHHs, MeXaHudyeckas pabota u
MOII[HOCTh, YacTOTAa M MEPUOJ KOoJeOaHH MaTeMaTHYECKOTO U IMPYKUHHOTO MAasTHUKOB,
ONTHYECKasi CHJIa COOMparomiedl JIMH3bI, PaAMOaKTUBHBIA (DOH): IIIAHUPOBATH H3MEPEHHS,
COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIEAYS PEAI0KEHHON
WHCTPYKIUH, BEIYUCIISATH 3HAYCHUE BETMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YNIbTATHI C
y4E€TOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUI; COOI0aTh MTPaBUiia TEXHUKH O€3011aCHOCTH MPHU
paboTe ¢ 1a60paTOpHBIM

00OpyJIOBaHHEM; pA3IM4YaTh OCHOBHBIC NPHU3HAKM W3YUEHHBIX (PU3UYECKUX MOJIEINeH:
MaTepuagbHas TOYKa, abCOJIIOTHO TBEPJOE TEJIO, TOUYEUHBIM MCTOYHMK CBETA, JIyd, TOHKAs
JIMH3a, IUIaHETapHas MOJENb aTOMa, HYKJIOHHAas MOJIelb aTOMHOIO Spa; XapaKTepHu30BaTh
MIPUHIIMIIBI IEWCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOWCTB C OMOPOM Ha HX
onucaHus (B TOM YHCIIE: CIIUJIOMETP, TaTYUKH MTOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (QoToanmapaT, ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOI, IO03UMETP,
Kamepa BuibcoHa), HCTIONB3ysl 3HAHUSL O CBOMCTBAaX (DU3UYECKUX SIBJICHUW U HEOOXOMMBbIE
¢buznyeckue 3aKOHOMEPHOCTH; MCMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX YCTPOMICTB,

HU3MEPHUTCIIBbHBIX HpI/I60p0B n TEXHOJIOTHYECKHUX IIpoueCcCoB npu pemieHnn
y‘-Ie6HO-HpaKTI/I‘—IeCKI/IX 3aaa4, ONTUYCCKUE CXEMBI JIS IMTOCTPOCHUA H306p3)KCHPII>i B IINIOCKOM
3epKajie U coOuparolelt JUH3e; MPUBOAUTE MPUMEPHI (HAX0AUTh HHPOPMAIHIO O MIPUMEpax)
MPAKTUYECKOTO HCMHOJb30BaHUS (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HM IS
obecrieueHnst 6€30MACHOCTH MPU OOPAIEHUH C MPUOOPAMU M TEXHHYECKUMHU YCTPOMCTBAMHU,
COXPaHEHHUs 3JI0POBbSI U COONIOIEHUST HOPM SKOJIOTMYECKOTO IMOBEACHUS B OKpYXaloIleH
cpele; OCYILECTBIATh NOUCK HH(opManuu (u3MUeckoro cojaepkanus B HHTepHere,
CaMOCTOSITENIbHO  ()OPMYJUPYs TOWCKOBBIM 3ampoc, HaXOAUTh MYTH OMpEleIeHUs
JIOCTOBEPHOCTH MOJTY4eHHON MHGOPMAIIMN HA OCHOBE UMEIOLINXCS 3HAHUN U

JOTIOJTHUTEIIbHBIX UCTOYHUKOB; UCIIOJIb30BATh MIPU BBIMOJHEHUH YUEOHBIX 3aJaHUH HAY4IHO--
MOMYJISIPHYIO TUTEPATYPy GHU3HUECKOTO COIEPIKAHHMSI, CIIPABOYHBIC MATEPUAIIBI, PECYPChI CETH
WurtepHeT, BIageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBanus MHOOPMALIUH U3
OJTHOM 3HAKOBOW CHCTEMbI B JPYIyH0; CO3/aBaTh COOCTBCHHBbIC MHCbMEHHBIE M YCTHBIC
COOOIIEHHS HAa OCHOBE MH(POPMAIIUH U3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO COJICPIKAHMS,
MyOJIMYHO MPEICTABIATH PE3Y/IbTAThI MPOESKTHOMN WK UCCIIE0BATEIbCKOM AEATEIBHOCTH, TIPH
3TOM IPaMOTHO MCIIOJIb30BaTh U3YUCHHBIH MOHATUIHBIN aIlIapat H3y4aeMoro pasesa GU3nKu
M COMPOBOXJATh BBICTYIUICHHE TIPE3CHTAIlMEl C Yy4ETOM OCOOCHHOCTEH ayJUuTOPUH
CBEPCTHHUKOB.

B denepanbHbIX M pErHOHAIBHBIX MPOICAYpPaX OLEHKH KadecTBa OOpa30BaHUs
UCTIONB3yeTCs TepedyeHb (Koau(UKaTop) paclpelesieHHBIX M0 KJIaccaM IMPOBEPSIeMbIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO
o0r1ero 00pa3oBaHUs U IIEMEHTOB COJICPIKaHUS 10 (PHU3HKE.

[IpoBepsieMbie TPEIMETHBIC PE3YJILTATHl OCBOCHUSI OCHOBHOM
00pa3oBaTeNIbHOW IPOTrPaMMbl OCHOBHOTO 00IIIEro
obpazoBanus (7 kacc)



Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMbie MPEeIMETHBIC PE3YJIbTAThl OCBOCHHS OCHOBHON 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHUs

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pa3nuyaTh SBJICHUS 110 OTTMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JJaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacrno3HaBaTh IPOSIBIEHUE W3YYEHHBIX (U3UYECKUX SIBICHUI B OKpPY)KAIOIEM
MHpE, B TOM uucie (U3NUECKUEe SIBICHHSI B MPUPOJE, IPU ATOM IEPEBOAUTH
MPaKTUYECKYI0 3ajadyy B Yy4eOHYIO, BBIIEJIATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHUM

1.4

OTHCHIBATh H3YYEHHBbIE CBOICTBa Tel W (pU3MUECKUEe SBIICHHUS, HCIOJIb3YS
(¢u3nyuecKkue BENUYUHBI, TPU ONKUCAHUU TMPABUIBHO TPAKTOBATh (U3UYECKUI
CMBICIT HCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUS W EIUHHIBI (PU3HUECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIHUNHY C
JPYTUMHU BETMYMHAMHU, CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NIECKIX
BEJINYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (pU3MUECKUE SBJICHHSI U MPOIECCHI, UCIOJIb3YS
W3YYECHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE

1.6

OOBSACHATh (PU3UYECKHUE SBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | - 2 TIOTUYECKUX 111aroB
c omopoid Ha 1 - 2 WM3YYCHHBIX CBOMCTBA (U3MUYECKHUX SIBJICHHUH, (HU3HMUCCKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

peiaTtb paCu€THbIC 3a1a41 B 1-2 ,I[eﬁCTBHH, HCIIOJIb3Yysd 3aKOHBI U q)OpMy.HBI,
CBA3BIBAIOIIUC (bHSH‘ICCKI/IC BCJIIMYHHBI: Ha OCHOBC aHallM3a YCIIOBHA 3aJavu
3aIIUCbIBATb KPATKOC YCJIOBUEC, IIOJACTABJIATH (1)I/I3I/IIIGCKI/IG BCINYHHEI B q)OpMy.]'IBI u
IMPOBOAUTH pACUCThI, HAXOAWUTH CIIPABOYHBLIC JaHHLIC, H606X0,Z[I/IMLIG JJI1 PCHICHUA
3a/la4, OUCHUBATh PCAIIMCTUYIHOCTD HOHy‘IGHHOﬁ (1)I/ISI/I‘ICCKOI7I BCIINYHHBI

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3NYECKUX
METOJIOB, B ONHCAaHUHU MCCIEAOBAHUS BBIICIATH MPOBEPSAEMOE MPEANIOTI0KECHHUE
(runoresy), pazauyaTb U UHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTar, HaXOIUTh
OLIMOKHU B XOJI€ OTIBITA, /I€NaTh BBIBOBI 110 €r0 Pe3yJbTaTaM




1.9

MPOBOJIUTH OMBITHI 10 HAOMIOJCHUIO (U3UYCCKUX SIBICHUH I (DU3NICCKUX
CBOMCTB Tel: (opMyJaMpoBaTh IPOBEPSEMbIC TMPEANOJIOKEHHUS, COOHpATh
YCTAHOBKY H3 TIPEJIOKEHHOTO O00OpYyIOBaHHUs, 3allUChIBATh XOJ OIbITA M
(hopMyITMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TPSMBbIE M3MEPEHHSI C WCIOJIH30BAHMEM AHAJIOTOBBIX M HU(POBBIX
npuOOpPOB, 3aMMCHIBATH MOKa3aHMs NPUOOPOB C YUETOM 3aJaHHOW aOCOIIOTHON
IOTPELIHOCTH U3MEPEHUN

1.11

MIPOBOJUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PM3UYECKOI BETMUUHBI OT APYroi
C MCIOJIb30BAaHUEM MPSMBIX U3MEPEHHI, yHaCTBOBATh B INIAHUPOBAHUU y4EOHOTO
HCCIIEIOBAaHUS, COOMpaTh YCTAHOBKY M  BBINOJHSITH H3MEpPEHUs, Cleays
MIPEI0KEHHOMY IIaHy, (PUKCUPOBATh PE3Y/IbTaThl MOIYYEHHON 3aBUCUMOCTH

(bMBUYECKUX BETMYUH B BUJIC TIPEITIOKEHHBIX Ta0JIUII U TpadUKOB, A€TIaTh BHIBOIb]
10 pe3yJibTaTaM UCCIIEOBaHUs

1.12

MIPOBOJUTH KOCBEHHBIE U3MEpPEHUsT GU3NUYECKUX BEIUUMH, CIIEAYs MPEI0KEHHON
WHCTPYKUMU: TPU BBHINOJHEHUH H3MEPEHUN coOupaTh HKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBIYMCIIATHh 3HAUEHHE NCKOMOM BEJIMYNHBI

1.13

co0JI0/1aTh MpaBHJIa TEXHUKU O€30MTaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM
000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepU30BaTh MPUHIUIBI ACUCTBUS W3YUYEHHBIX HNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C HOMOIIBIO UX OMTMCAHMSI, HCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SIBJICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

IPUBOJIUTH MpUMEPbl (HAXOAUTh WHGOPMALUIO O MpUMEpax) MPAKTUYECKOrO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU I 00ecreUeHUs
0€30MacHOCTH MpH 00palleHuu ¢ MpUOOpaMH U TEXHHUUYECKUMH YCTpPOICTBamH,
COXPAaHEHHUS 3J0POBbS MU COONIOJCHUS HOPM SKOJOTHYECKOTO TOBEJICHUS B

OKpYXarolei cpese

1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IH(i)OpMaI_II/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHUU
C 3alaHHbIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBC HMCIOIIHUXCS 3HaHUH U myTemM
CpaBHCHUSA PA3JIMYHbIX UCTOYHUKOB BBIACIIATH I/IH(i)OpMaI_II/IIO, KOTOpaAa ABJISACTCA
HpOTI/IBOpeLII/IBOI‘/’I WITH MOYET OBbITh HCHOCTOBepHOﬁ

1.17

UCTIONIb30BaTh TMpPH BBIMOJHEHUM YUEOHBIX 3aJaHUil HAyYHO-TIOMYISPHYIO
aUTepaTypy (PU3MUECKOTO COJEpKaHHUs, CIIPABOYHBIE MAaTePHAIIbI, PECYPCHI CETU
WNuTepHer, BnaneTh NpueMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(OPMALIUU U3 OJTHOM 3HAKOBOU CHCTEMBI B PYTYIO




1.18

co3/7aBaTh COOCTBEHHBIC KPATKHE MMCHbMEHHBIE U YCTHBIC COOOIIEHHUSI HA OCHOBE 2
- 3 UCTOYHUKOB MHPOPMAITUU HUINIECKOTO COJCPKAHMSI, B TOM YUCIIE IMyOITUIHO
JeNaTh KpaTkue cooOIIeHWsT O pe3yiabTaTaX MPOEKTOB WM  y4eOHBIX
WCCIICIOBAHUM, TIPU 3TOM TI'PAaMOTHO HCIIOJb30BaTh W3YyYECHHBIM MOHATUIHBIN
anmapar Kypca GU3HUKH, COTIPOBOXKIATh BBICTYIUICHUE ITPE3CHTAITUCH

1.19 IpH  BBINIOJHEHUU YYCOHBIX TIPOCKTOB M HCCICIOBAHUN  pacIpelessiTh
00sI3aHHOCTH B TPYIIC B COOTBETCTBUHU C IMOCTABJICHHBIMH 33J]a4aMU, CICIUTh 3a
BBHITIOJTHEHHEM TUTaHA JICHCTBUH, aJCKBATHO OIICHWBATH COOCTBCHHBIA BKIIAJl B
NESTeILHOCTh TPYIIBI, BBICTPAWBATh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YYUTBIBAsI MHECHHUE OKPYKAFOIIIHX

[TpoBepsiembie a51eMeHTHI cosiepskanust (7 Kiace)
Kox Kox [IpoBepsieMbIe 3JIEMEHTHI COACPKAHUS
paznena JJIeMEHTa
1 ®U3UKA U EE POJIb B IIOBHAHUU OKPYXXAIOIIET'O MUPA
11 ®du3suka - Ha s () :
yKa o mpupoje. SBneHust mpupoasl. GU3ndecKue SBICHHUS:

MEXaHWYECKUE, TEIUIOBbIC, JJICKTPUYCCKHE, MarHUTHBIC, CBETOBEIE,
3BYKOBBIE

12 Ouznyeckue  BenMuuHBL.  M3mepeHune — QU3MYECKUX — BEIUYUH.
®dusnueckue npuodopsl. [lorpemmnocts u3MepeHuit. MexayHapoiHas
cCUCTEeMa €UHUI]

13 EcTtecTBeHHO-HAY4HBI METOJ| MO3HAHUA: HAONIOJEHHE, MOCTaHOBKA
HAy4YHOTO BOIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
rUnoTes3, 00bsCHEHUE HA0II01aeMOTO SBICHHUS

1.4 Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOIEICH

1.5 [IpakTrueckue paboOTHI:
H3mepenue paccTosiHUi.
N3mepenue o0bema KUAKOCTU U TBEPIOTO Tea.
Omnpenenenre pa3MepoB MaJbIX TEI.
N3mepenue Temmeparypbl Mpu MOMOIIU JKHIKOCTHOTO TEPMOMETpa U
JaT4YnKa TEMIEPATYPHI

2

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1 CTpOGHI/Ie BCIICCTBA: ATOMblI W MOJICKYJIBI, HUX Pa3MCPBhI. OHLITLI,

AOKa3bIBAOIHUE TUCKPETHOC CTPOCHUC BCIICCTBA




2.2

JIBukeHne dacTull BemecTBa. CBS3b CKOPOCTH JABWXKCHHSI YACTHI] C
Temreparypoil. bpoynosckoe aprkenue, nuddy3us

2.3 B3aumoielicTBrE YacTHUI] BEIIECTBA: IPUTSDKEHUE U OTTAIKUBAHUE

2.4 ArperatHble COCTOSIHUS BEIISCTBA: CTPOCHHUE Ta30B, JXKUIKOCTCH H
TBEPABIX (KPUCTALIMYCCKHUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH
BEIIECTB B pa3HBIX arperaTHbIX COCTOSIHHSIX u 1704
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6 [IpakTudeckne pabOTHI:

OreHka n1uaMeTpa aToMa METOJI0M PSIOB (C UCIIOJIb30BAHUEM
¢doTorpaduii).

OnpIThI 10 HAOIIOASHUIO TETJIOBOTO PACIIMPEHMSI Ta30B.

OnpITHI 1O OOHAPYKEHUIO IEHCTBUS CHUIJI MOJIEKYIISIPHOTO MPUTSKEHHS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe ABHKeHHE. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBI)KCHHUE

3.2 Cxopoctb. CpeHssi CKOPOCTh IPU HEPABHOMEPHOM JBHKEHUU. Pacuert
MYTH ¥ BPEMEHU JBUKCHUS

3.3
SIBnenune unepuuu. 3akoH HHepLUMH. B3aumoaeiicTBue Tenn Kak npuyrnHa
W3MEHEHUS CKOPOCTH JIBHKEHHS Tell. Macca Kak Mepa HHEPTHOCTH Teja

3.4 [InoTHOCTH BemecTBa. CBS3b TUIOTHOCTH C KOJUYECTBOM MOJICKYl B
eIMHUIE 00BEMA BEIECTBA

3.5 Cuita Kak XapakTepUuCTUKaA B3aUMOICUCTBUS TEI

3.6
Cuna ynpyroctu u 3akoH ['yka. I3MepeHne cuiibl ¢ MOMOIIbIO
JTUHAMOMeETpa

3.7 SBnenue TAroTeHMs M cwia TsokecTH. Cuna TSHKECTH Ha JAPYrux
miaHeTax. Bec Tena. HeBecomocTh

3.8 Cuna tpenus. TpeHue cKoabKeHUsl U TpeHue nokost. Tpenue B mpupoae
A TEXHUKE

3.9

Cnoxenue cull, HaIpaBJIEHHBIX o OJHOM MPSMOW.
PaBHoOielicTBYOIIAs CHIT




3.10

[IpakTuyeckue paboOThI

OnpeneneHne CKOPOCTM PaBHOMEPHOIO JABW)KEHHA (IIapuKa B

KUAKOCTH, MOJENM DBJIEKTPUUECKOTO aBTOMOOWJIL U Tak Jajee).

Onpenenenne cpeHe CKOPOCTU CKOJBKEHUs OpycKa WM LIapuKa o

HAKJIOHHOM IUIOCKOCTH.

Omnpenenenre MIOTHOCTU TBEPAOTO TeNa.

OmnbITHL, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh PACTSDKEHUS (medopmariyn)
NPY>KUHBI OT TIPUIIOKEHHOM CHIIBI.

OmnBITHL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHIIBI TPEHHUSI CKOJIBKEHUS OT]|
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH

311 ®duznyeckue SIBICHUS B NPUPOJIE: MPUMEPDI IBUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMHU B JKMBOW M HEKMBOW IPHUPOJE, NCHCTBHE CHIIBI TPEHUS B
MIPUPOJIE U TEXHUKE

3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEM U TA30B

4.1 JlaBnenue tBepaoro Tena. CnocoObl yMEHBIICHUS U YBETUUECHUS
JTaBJICHUS

4.2 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a 0T 00beMa, TeMITepaTyphl

4.3 [lepenaua naBieHus! TBEpAbIMU TEJIAMH, KUIKOCTSIMHU U Ta3aMu. 3aKOH
[Tackains. [IHeBMaTuueckre MalIuHbI

4.4 3aBUCHUMOCTh JIaBJICHUS KUAKOCTU OT IiIyOuHbl. ['mapocraTtmueckuii
napajokc. Coobmaromuecs cocyisl. ['uapaBianueckue MexaHu3Mbl

4.5 Atmochepa 3Bemnmm um  atrmocdepHoe  gaBieHue.  [IpuumHbBI
CYyIIECTBOBaHMUS BO3AYyHIHON oOonouku 3emiu. OmnbiT Toppuueniu.
3aBUCHUMOCTB aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HAJl YPOBHEM MODS

4.6 N3mepenue atmochepnoro gasnenusd. [Ipubopsl 1ist usmepenus
aTMOC(epHOTro TaBICHUS

4.7 JleiicTBHE KUAKOCTH U Ta3a HAa IOTPYKEHHOE B HUX TEIO.
BrrTankuBarorias (apxuMenioBa) cuia. 3aKoH Apxumena

4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00beMa MOTPyKEHHOH]
B JKUJIKOCTb YaCTH TeEJA.

Ormpenenenre BBITAJKUBAIONIEH CHIIBI, JIEHCTBYIOIIEH Ha  Telo,
IIOTPY’KEHHOE B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHWBAIOUIEH CHJIbI, JEHCTBYIOLICH HA|
TEJIO B )KMJIKOCTH, OT MACChI TeJa.

OnpIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI,
NeMCcTByIOLIEl Ha Telo B KUAKOCTH, OT OObEMa MOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOAKU U
OIIPENIETIEHUE €€ TPY30I0IbEMHOCTH

4.10

duznyeckue SBICHUS B IPUPOJIE: BIUSHIE aTMOC(HEPHOTO JaBJICHUsS HA|
YKUBOI OpraHu3M, IIaBaHUE PbIO

4.11

TexHuueckre yCTPOWCTBA: COOOIIAIOIIUECS COCYAbl, YCTPOMCTBO
BOJIOTIPOBOJIA,  THAPABIMYECKUNA Ipecc, MaHOMETp, OapoMmerp,
BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, DHEPT' A

5.1 Mexanuveckast pabora

5.2 MexaHnnyeckasi MOIIHOCTb

53 [IpocThie MexaHU3MBI: phIyar, OJ0K, HAKJIOHHAs MIOCKOCTh. [IpaBuio
paBHOBECHS pbluara

5.4 [IpuMeHeHne nmpaBuiia paBHOBECHS pbluara K 0JIOKy

5.5 "3omoToe mpaBuio" MexaHWKU. Koa(p(UIMEHT MOJIe3HOTO ACHCTBUS
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE

5.6 [TorenuuanbHas SHEPTUM TeNa, HOAHIATOrO HaJ 3emieh

5.7 Kunerndeckas sneprus

58 [lonnas mexaHuveckass SHEprusi. 3aKOH H3MEHEHUS M COXPAHEHUS
MEXaHUYEeCKOU dHepruu

5.9 [IpakTrueckue paboOTHI:
Omnpenenenre paboOThl CUITBI TPEHUS IPU PABHOMEPHOM JIBHXKEHUU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycaoBuid paBHOBECHS phluara.
N3mepenune KII/l HaKIIOHHON MJIIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10 ®u3nyueckue SBIECHUS B IPUPOJIE: PhIUar B TEJle YeJIOBEKa

5.11 TexHuueckre ycTpoNCTBA: pplyar, MOABUYKHBIN U HETIOABUKHBIN




OJIOKH, HAKJIIOHHAS IUIOCKOCTh, MPOCTHIE MEXAHNU3MBI B OBITY

[IpoBepsiembie ~ TpeOOBaHMS K  pe3yiabTaTaM  OCBOCHHS  OCHOBHOM

00pa3oBaTesIbHON MporpamMMsl (8 Kitacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie MTPEeIMETHBIC PE3YJIbTAThl OCBOCHHS OCHOBHON 00pa3oBaTeIbHOM
IIPOrPaMMbI OCHOBHOTO 00IIIET0 00pa30BaHHSI

1.1

HCIIOJIB30BaTh NOHATHA

1.2

pas3nuyaTh SBJICHUS 110 OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONIUX JJaHHOE (PU3NIECKOE SIBJICHUE

1.3

pacrno3HaBaTh IMPOSIBIIEHUE M3YYEHHBIX (M3MUECKUX SIBIIEHUN B OKpYXKarollem
MHpE, B TOM uucie (u3nuecKkue SBJICHHsS B IPUPOJE, MPH STOM NEPEBOAMUTH
MPaKTUYECKYI0 3aJadyy B YyueOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKM) PU3NUECKUX SIBICHUM

1.4

OTMCHIBATh HM3YYEHHBIE CBOMCTBAa Tel U (PU3NYECKHE SBJICHUS, HCIONb3Ys
(¢u3nueckue BEJIMYMHBI, MPHU OMHCAHUM MPABHIBLHO TPAKTOBaTh (PU3MUECKUI
CMBICIT UCTIOJIb3YEMbIX BETMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UYECKUX BETUUHH,
HaxXoJUTh (OPMYIbI, CBS3bIBAIOLINE JaHHYIO (U3UYECKYIO BEIIUYUHY C IPYTHUMHU
BEJTMYMHAMM, CTPOUTH IPaQUKU N3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3UUECKHE SBJICHUS M MPOLECCHI, HCIONb3Ys
W3YYECHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE

1.6

00BACHATH (PM3MUYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYyaIuit MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHHE U3 | - 2 JTOTHYECKUX I11aroB
¢ moMouIbIo0 1 - 2 u3ydeHHBIX CBONCTBA (PU3MUECKUX SBICHUM, GPU3NMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

peiaTtb paCu€THbLIC 3a1a41 B 2-3 ,I[eﬁCTBHH, HCIIOJIb3YyAd 3aKOHBI U q)OpMy.HBI,
CBA3BIBAIOIIUC (bHSH‘ICCKI/IC BCJIIMYHHBI: Ha OCHOBC aHallM3a YCIIOBHUA 3aJavu
3aIIUCBbIBATh KPATKOC YCIIOBUC, BBIABJIATH HCAOCTATOK JAHHBIX IS PCHICHUS
3aJa4u, BLI6I/IpaTB 3aKOHbI H q)OpMy'J'IBI, H606XOI[I/IMLIG 1 €€ pCIICHUSA,
IMPOBOAUTD PaCHCThl U CPABHUBATD IMMOJTYYCHHOC 3HAYCHHUC (1)H3H‘-ICCKOﬁ BCJIIMYMHBI
C U3BCCTHBIMH JaHHBIMU

1.8

pacCiio3HaBaThb HpOGJ’ICMH, KOTOPBIC MOXHO PCIIWUTH IIPU ITOMOIIH (I)I/I3I/I‘ICCKI/IX
METONOB, HUCIIOJB3yd OIHUCAHUC HUCCICAOBAHHNA, BBIACIATH IMPOBEPIACMOC
IMPEATIOJIOKCHNUE, OUCHUBATDH IIPABUJIbHOCTD IOPAAKA MPOBCACHU A UCCIICIOBAHN,
JA€JIaTh BBIBOAbI




1.9

MPOBOJIUTH OMBITHI 10 HAOMIOJCHUIO (U3UYCCKUX SIBICHUH I (DU3NICCKUX
CBOMCTB Tel: (opMyJaMpoBaTh IPOBEPSEMbIC TMPEANOJIOKEHHUS, COOHpATh
YCTAHOBKY U3 TPEJIOKEHHOTO OOOPYJIOBaHUS, OINKCHIBATh XOJ OIbITa U
(hopMyITMpOBaTh BHIBOIBI

1.10

BBIIIOJIHATH MMPAMBIC U3MCPCHUSA C UCIIOJIb30BAHUECM aHAJIOT'OBBIX HpI/I60pOB u

JaTYUKOB (bl/ISI/II-IGCKI/IX BCJIMYMH, CpaBHUBATL PE3YJIbTATbI I/IBMCPGHI/H\/JI C YUCTOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOJUTH UCCIIEIOBAHKNE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BETMUHHBI OT APYroi
C UCMOJIb30BAaHUEM MPSAMBIX W3MEPEHUI: MJIaHUPOBaTh MCCIEI0BAaHNE, COOMPATh
YCTAaHOBKY M BBIINOJHATH W3MEpPEHUs, cjeays MpeajoKeHHOMY IUIaHy,
(bUKCUpPOBaTH pe3yNbTaThI MOJYYCHHOHN 3aBUCHMOCTH B BHJIE€ TAOJUII U TPaHKOB,
JIeNlaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIeI0BAHUS

1.12

MIPOBOJUTH KOCBEHHBIE U3MEpEeHHs (PU3MYECKUX BEIUYMH: I[UIAaHUPOBAThH
U3MepeHus, cooupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeIys IMpeaioKeHHOU
WHCTPYKUUH, U BBIYUCIIATH 3HAUEHUE BEITMYNHBI

1.13

co0Jr01aTh MpaBHJIa TEXHUKU O€30MTaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM
000pyI0BaHHEM

1.14

XapaKTepU30BaTh MPUHIUIMBI JACUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OMOPOM HAa HX OMNUCAHMS, HCIOJIB3Yys 3HAHUS O CBOMCTBaxX
(bM3UYEeCKUX SIBJICHUN U HEOOX0IMMbIe (PU3UIECKUE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh NPOCThIC TEXHUYCCKUEC YCTPOﬁCTBa " U3MECPUTCIIbHBIC HpI/I60pI)I 1o
CXeMaM U CXEMATHUYHBIM PUCYHKaM, COCTABJIATH CXEMbI JJICKTPUUYCCKHUX ueneﬁ C
IMOCICAOBATCIIBHBIM W IAapa/UICIIBHBIM COCAMHCHUEM JOJIEMCHTOB, pasjidyasd
YCJIOBHBIC 0003HAaYEHUS PJICMEHTOB OJICKTPHUYCCKUX ueneﬁ

1.16

IPUBOJIUTH MPUMEPHbl (HAXOAUTH HH(POPMAIUIO O TMPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B MOBCEAHEBHOW YKU3HU JUIsl 0OecrieueHus
0€30MacHOCTH MpH O0OpalleHuHu ¢ MPUOOPAMHU U TEXHUUYECKUMHU YCTPOWCTBAMU,
COXpaHEHHUS 3J0POBbS U COONIOJCHUS HOPM SKOJOTMYECKOTO TIOBEIACHUS B
OKpYXarolei cpese

1.17

OCYIICCTBJIATDH ITOUCK I/IH(bOpMaHI/II/I (1)I/ISI/I‘ICCKOFO COACPIKAaHUA B CCTU I/IHTepHeT,
Ha OCHOBE HMEIOIIUXCSI 3HAHUH U myreéM CpaBHCHUA JOIMOJHUTCIIBHBIX
HCTOYHHUKOB BBIACIIATH I/IH(I)OpMaLII/IIO, KOTOpasd SABJIACTCA HpOTHBOpC‘IHBOﬁ nJiIn
MOYET OBITh HCHOCTOBepHOﬁ

1.18

UCTIONIb30BaTh TMPH BBIMOJHEHUH YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
aUTepaTypy (PU3HUECKOTO COJEpKaHHUs, CIPABOYHBIE MAaTepPHAIIbI, PECYPCHI CETU
WNuTepHer; BnaneTh NpueMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OPMALIUU U3 OJTHOM 3HAKOBOU CHCTEMBI B PYTYIO




1.19

CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHuUs, 0000mas
WH(POPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO COJEPIKAHHS, B TOM
qrcie MyOJNYHO MPEACTABIATh PE3YNIbTaThl IPOESKTHOM MM MCCIIE0BATEIbCKOM
JIEATEIIBHOCTH, MPU 3TOM TPAaMOTHO HCHOJIb30BATh W3YYEHHBIM MNOHATUWHBINA
ammapar Kypca (pU3MKH, COTIPOBOXK/IATh BBICTYIJICHHE MTPE3CHTAIEH

1.20 IIPY BBITIOJTHEHUH YYE€OHBIX NMPOEKTOB M MCCIEAOBAHUNA (PU3MUYECKHX MPOIECCOB
pacripeneniate OOSI3aHHOCTH B TpPYIIE B COOTBETCTBHUH C IIOCTABJICHHBIMH
3aJadyaMu, CJIEOUTh 3a BBIMOJIHEHUEM IUIaHA JICHCTBHIA W KOPPEKTHPOBATH €TO,
aJIEKBAaTHO OIIEHMBATh COOCTBEHHBIN BKJIA/I B JICITEIBHOCTD TPYIIITHI, BRICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, MTPOSBIISISI TOTOBHOCTD
paspeniath KOH(PIUKTHI

[TpoBepsieMble 251eMEHTHI cojiep kaHust (8 Kiace)
Kox [IpoBepsieMbIe AIEMEHTHI COAEePIKAHUS
Kon smemenra
paznena
TEITJIOBBIE SABJIEHU S

6.1 OCHOBHBIE TTOJIOKEHHS MOJICKYIISIPHO-KHHETHYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca U pa3mepbl MoJeKyd. OTMbITh, MOATBEPKIAIOLINE
OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-KHHETUUECKOUW TEOPUHU

6.2 Mogenu TBEpAOTro, >KHIAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

6.3 OObscHEeHHE CBOICTB Tra3oB, KMJIKOCTEHl M TBEPAbIX TEJI HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TeOpUH

6.4 CMaumnBaHue M KanWUISIPHBIC SIBICHUS

6.5 TennoBoe pacIIMpeHne U CKATUE

6.6 Temmneparypa. CBs3p TemmepaTypsl co CKOPOCTBIO

TEIUIOBOTO JABM)KEHHUS YaCTHUII

6.7 Buytpennss sHeprusi. CnocoObl H3MEHEHUS! BHYTPEHHEW JHEpIHH:
TerIonepeaya U coBeplieHne paboTsl

6.8 Bunsl Tennonepenaun: TeMIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4eHUE

6.9 KonnuecTBo TemnoTsl. Y aenbHasi TEIUIOEMKOCTh BELIECTBA

6.10 TennooOMeH 1 TEMIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OanaHca




6.11

[InaBneHne M OTBEpACBAaHHME KPUCTANIMYECKUX BEIIECTB. Y IEIbHAas
TEIJIOTA IUIABJICHUS

6.12 [TapooOpazoBanne u konaeHcanus. Mcmapenue. Kunenue. Y aenbnas
TETUIOTa TapooOpa3oBaHus. 3aBHCHUMOCTb TEMIIEPATypbl KUIEHUS OT
aTMOC(EpHOTO TABICHHUS

6.13 Bnaxxnocts Bo3yxa

6.14 DHeprus TOIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS

6.15 [Ipunnuns! padots! Termnosbix asurareneii KI1/1 rermosoro asurarens.
TenuioBble ABUTATENN U 3alllMTa OKPYXKAIOLIEH cpebl

6.16 3aKOH COXpaHEHUS U MPEBPALICHHS] SHEPTUHU B TEIUIOBBIX MPOIleccax

6.17

[IpakTueckue pabOTHI:
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKEHHUSL.
OnbITHI MO BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WIIM caxapa.




OnbITEl IO HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKHUIKOCTEH U]
TBEPABIX TEI.

Ornpenenenue JaBieHus BO3Ayxa B OAJUIOHE MITIPUIIA.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJIEHUS BO3JlyXa OT €ro
00beMa U HarpeBaHMsI MU OXJIAXKICHUS.

[IpoBepka runoTesbl JIMHEHHOM 3aBUCUMOCTH JITMHBI CTOJIOUKA
XKUJKOCTHU B TEPMOMETPUUYECKOMN TPyOKE OT TeMIIEpATypHI.

Habntonenne u3MeHeHMs] BHYTPEHHEM HHEpruM Tejla B peE3yibTaTe
Terionepeaud U paboThl BHEIITHUX CHJL.

WccnenoBanue siBieHHs TEII00OMEHa MPHU CMEUIMBAHUM XOJIOJHON M
ropsiuei BOJBI.

Onpenenenre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH
TEII00OMEHE C HarpeThIM METAJUIMYECKUM LUJIUHAPOM.

Onpenenenue yaeabHOW TEIUIOEMKOCTH BemiecTBa. MccienoBanue
rpolecca UCIapeHusl.

OrnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Onpenenenne yaeabHOW TETUIOTHI IJIABJICHUS Jbaa

6.18 dusnyeckue SBICHUS B MPUPOJC: TMOBEPXHOCTHOE HATSHKCHHE |
KaWUISIpHbIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B IPUPOJAE, UITyUCHHE
ConHia, 3amMep3aHrue BOJOEMOB, MOpPCKUE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, uHesl, CHera

6.19

Texnuyeckne ycTpoicTBa: KamWUISPbl, HPUMEPHl HCIOIb30BAHUS
KPHUCTAIIJIOB, KUAKOCTHBIM TepMOMETp, JaTUUK TEMIEpaTyphl, TEPMOC,
CHUCTeMa OTOIUICHHS JIOMOB, TUTPOMETPBI, TICUXPOMETp, IapoBas
TypOMHA, JBUTATEIh BHYTPEHHETO CrOPaHUs

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMSA

7.1 DnekTpu3aiys Tell. J[Ba poja 3JIeKTPUUYSCKUX 3apsI0B

1.2 BiaumMopelicTBre 3apsHKeHHBIX Tell. 3akoH KynoHa (3aBUCMOCTD CHITBI
B3aMMO/ICHCTBUS 3aPSDKEHHBIX TEJ OT BEJIMUMHBI 3aPSAI0B U PACCTOSHHS
MEX/1y TeTIaMH )

7.3 DOnekTpuueckoe moje. HampsykeHHOCTh  DNMEKTPUYECKOTO — TMOJIs.
[IpuHIMO CYyNepHo3UIMKN SIEKTPUUYECKUX ToJied (Ha KadyeCTBEHHOM
YPOBHE)

7.4 Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN AIIEKTPUYECKHMA
3apsn. Ctpoenne aroma. [IpoBOAHUKY U TUAIIEKTPUKU

7.5 3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia




7.6

DIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
M cToYHMKY ITOCTOSIHHOT'O TOKA

.7 JleWicTBUS AIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KHJIKOCTSIX U Ta3ax

7.8 Onexrpuueckas nenb. Cuia Toka. DNeKTpUYECKOe HalPsHKEHNE

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IEIbHOE CONTPOTUBJICHUE BEILECTBA

7.10 3akon OMma it y9acTka 1enu

7.11 [TocnenoBarenbHOE M ApAIIEIHHOE COSMHEHUE MPOBOJTHUKOB

7.12 PaboTa 1 MOITHOCTH ANIEKTpUUECKOTo ToKa. 3akoH JIkoyis-JIenia

713 DneKTpUUYecKre ey U MOTPeOUTENN EKTPUUECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanne

7.14 ITocTostuHbIe MarHuTeL. B3anMoeicTBHE HOCTOSHHBIX MAarHUTOB

7.15 MarnuTtHoe nosne. MarautHoe nosje 3eMiu U €ro 3Ha4eHHE JUIS JKU3HHY|
Ha 3emie

7.16 OnbiT Dpcrena. MarauTHoe MoJie 3JIEKTPUYecKoro Toka. IIpuMenenue
JJIEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBHEe MarHUTHOTO IOJISl HA IPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEb,
MOCTOSIHHOTO ToKa. Mcrnonbp3oBanue
ANIEKTPOABUTaTeNe B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE

7.18 Omneitel @apazes. SIBieHue >MEKTpOMArHUTHOW WHAYKUWU. [IpaBuiio
Jlenma

7.19

OnektporeHeparop. CrocoObl MOJy4eHHUS DIIEKTPUUYECKOW SHEPTUU.
DNEKTPOCTAaHIIUU Ha BOZOOHOBIISIEMBIX HCTOYHUKAX YHEPTUH




7.20

[IpakTuyeckue pabOTHI:

OnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJ HHAYKIHEH U IPU

COTIPUKOCHOBEHUH.

HccnenoBanue AeCTBUS MEKTPUUECKOTO TOJI HA IPOBOJIHUKYU U

JI3JIEKTPUKH.

COopka 1 IpoBepKa padOoTHI IEKTPHUSCKOH IISTIH TOCTOSTHHOTO TOKA.

W3mepenune u peryinmupoBaHue CHIIBI TOKA.

W3mepenune u peryupoBaHue HaNPsHKEHUSL.

WccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYILETO YEpPE3 PE3UCTOP, OT|

COTIPOTHUBIICHUS PE3UCTOPA U HATIPSDKEHHSI HA PE3UCTOPE.

OnbITH, JEMOHCTPUPYIOIHE 3aBUCHMOCTH AIIEKTPUYECKOTO

COTIPOTHUBJICHUS MIPOBOJAHUKA OT €T0 JUIMHBI, TUIOIIAIN TIOTIEPETHOTO

CeUeHHsI U MaTepHaa.

[IpoBepka mpaBmiIa CIOXKECHUS HANPSHKEHUH TMPU TOCIEI0BATEIEHOM

COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia UTst CHITBI TOKA TIPH MAPaJLICIIEHOM COCIMHEHUT

PE3UCTOPOB.

Onpenenenue paboThbl ANEKTPUYECKOTO TOKa, WJIYIIETO
yepes pe3ucTop.

OmnpeneneHne MOIUTHOCTH IEKTPUUYECKOTO TOKA, BBIAEIIEMON Ha

pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILETO Yepe3 JIAMIIOUKY, OT|

HanpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanue MarHuTHOrO B3aMMOJECHCTBHS MIOCTOSTHHBIX MarHUTOB.

N3yuenne MarHMTHOTO TOJS1 IIOCTOSHHBIX MAarHuTOB pu
uX 00BbEIMHEHNHU U pa3eIeHUN.

HccnenoBanue neicTBUA MIEKTPUYECKOTO TOKA HA MAarHUTHYIO

CTPEJIKY.

OneITbI, NEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS

KaTylIKA C TOKOM M MarHura OT CHJbl TOKa W HalpaBlEHUS TOKAa B

KaTyIIKe.

N3ydeHne neicTBUs MarHUTHOTO I10JIsI HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl 3JIEKTPOABUraTE.

N3mepenue KIIJI aneKkTpoaBUraTeIbHOM yCTaHOBKH.

OneITBl 10 HCCIENOBAaHUIO SABJICHUS 3JEKTPOMAarHUTHOM WHIYKIIMH:

UCCIICIOBAHME M3MEHEHUN 3HAYCHUS M HaIpaBICHUS MHAYKIMOHHOIO

TOKa

7.21

dusznyeckue SBICHUS B npupoae: DOJICKTPUYCCKHUEC SBJIICHHA B
aTMOC(I)CpC, QJICKTPUYCCTBO JKHUBBIX OpPraHU3MOB, MArHuTHOC TIIOJIC
3GMHI/I, ;[peﬁ(b IMOJIFOCOB, POJIb MArHUTHOT'O TIOJIA JJId JKU3HU Ha 36MJ’IC,
TOJIAPHOC CUAHHNC




1.22 TexHudeckue ycTpoiCTBa: 3JIEKTPOCKOI, amIepMETp, BOJIBTMETP,
peocTar, CUETYMK 3JIEKTPUYECKOW DSHEPruu, 3JIEKTPOOCBETUTEIILHBIE
npubopHI, HarpeBaTelIbHbIC AJIEKTPONPUOOPHI (mpumepsr),
ANIEKTPUYECKUE IPEIOXPAHUTENH, IEKTPOMArHuT, JIEKTPOABUTaTENb
IOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKa

[IpoBepsiembie ~ TpeOOBaHMS K  pe3yJabTaraM  OCBOEHHUS ~ OCHOBHOM

00pazoBaTesbHOM MporpamMMsl (9 Kiacc)

Ko [IpoBepsieMbIe MPEAMETHBIC PE3yabTaThl OCBOCHUS OCHOBHOHM 00pa3oBaTeIbHON
NPOBEPAEMOTO porpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus
pe3ynbraTta

1.1 HCMOJIb30BATh U3YUEHHBIE TOHATHUS

12 pa3auyaTh SIBJICHUS TI0 OMMMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JJAHHOE (PU3NICCKOE SBIICHUE

1.3 pacro3HaBaTh IMPOSIBIICHUE W3YYCHHBIX (U3MUYECKUX SBICHUN B OKpPYKAIOIIEM
MHpE, B TOM uHucie (DU3WUSCKHE SBJICHHS B TPUPOJE, TIPH ITOM IEPEBOJUTH
MPAKTUYECKYI0 3a7ady B y4eOHYIO, BBIICISATH CYIICCTBCHHBIC CBOWCTBA
(mpu3Haku) PU3NUECKUX SIBICHUM

1.4 OTHCHIBaTh H3YUYEHHBIE CBOMCTBA Ten W (U3MYECKUE SBICHUS, HCIOJIB3YS
(u3znyeckue BEIMYMHBI, TPU OMHMCAHWW MPABUIBLHO TPAKTOBATH (DHU3HUECKUN
CMBICIT UCTIOJIb3yEMbIX BETMYHH, 0003HAYCHUS U €AUHUIIBI (PU3NYECKUX BETUYHH,
HaxXoJUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKKU U3yYEHHBIX 3aBUCUMOCTEN (DPU3NUYECKUX BETUYHH

1.5 XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SIBICHUS M IPOLIECCHI, UCIOJIb3YS
U3y4EHHbIE 3aKOHBI, IIPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBAaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE

1.6 00BACHATH (PU3MUYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyaIuit MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHHE U3 2 - 3 JTOTUYECKUX I11aroB
C TOMOIIBIO 2 - 3 U3y4EHHBIX CBONCTBA (DU3MUECKUX SBICHHM, PU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHbIE 337a4M (ONMHUpAOLIUECs Ha CHUCTeMy U3 2 - 3 ypaBHEHHI),
UCTIOJIb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOLINE (PU3NYECKHE BETUUNHBI: HA OCHOBE
aHaJIM3a YCIIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATH HEOCTAIOLINE
WM U30BITOYHBIE JAaHHBIEC, BHIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIE IS
pElIeHHs, MPOBOIUTH pacueTbl M OLIEHHWBATh PEAIMCTUYHOCTH IOJIyYEHHOTO
3Ha4YeHUs (PU3NYECKON BETUUNHBI




1.8

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEHIUTh MPU TMOMOILIH (PU3HUECKHX
METO/IOB, MCIOJb3ysd OIMCAHUE MCCIEAOBAaHUS, BBIICHATH IPOBEPSIEMOE
[IPENII0JIOKEHNE, OLICHUBATD [IPAaBUIIBHOCTD MOPSAKA IPOBEAECHUS UCCIIEI0OBaHUS,
JIeJ1aTh BbIBO/IbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOJIIOIEHUN U OIBITOB

1.9

IPOBOJUTH OMBITHI 1O HAOMIONCHHUIO (PU3MUECKUX SBICHUH WU (U3NIECKUX
CBOWCTB TEJ: CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO HabOpa
00OpyIOBaHUs, OMUCHIBATH XOJ OMNBITA W €ro pe3yabTaThl, (OpPMYyIHpPOBATH
BBIBOIbI

1.10

MIPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIPEIETss CpeHee
3HauUEHUE U3MepIeMOl BeTnUYHHbI ((POKyCHOE paccCTOsIHHE COOMpArOIEl JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a n3MepeHust (M3MEPUTETHLHOTO TTPHOOpa)

1.11

MPOBOJUTHh  HWCCJIEAOBAaHWUE  3aBUCUMOCTEH  (U3MYECKMX  BEIUYHH  C
HCMOJIb30BAHUEM  MPSIMBIX  U3MEPEHUN: IUIAHUPOBATH  MCCIIEIOBAHMUE,
CaMOCTOSITEIPHO COOMpPaTh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI MOJTYyYECHHOUN
3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BHJIE TaOIUIl U TpaUKOB, J€IaTh BHIBOIBI
10 pe3yibTaTaM UCCIEIOBAHUS

1.12

MPOBOJUTH KOCBEHHbIE HW3MEpPEHHUs (PU3MUECKUX BEIUYMH: I[UJIAaHHUPOBAThH
H3MepeHusi, COOMpPaTh IKCIEPUMEHTATbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHMUS,
cienys TPEeAIOKEHHONM MHCTPYKIMM, BBIYUCIATh 3HAYEHHE BEIUYMHBI U
aHAJIM3UPOBATh TMOJYYECHHBIE PE3YyNbTaThl C YYETOM 3aJaHHOM MOrPELIHOCTH
U3MEpEHUH

1.13

cOOIIIOIATh MpaBHJIa TEXHUKU 0E30MACHOCTH NIPU paboTe ¢ 1ab0paToOpHBIM
000pyI0BaHUEM

1.14

pas3iindaTb OCHOBHBIC ITPU3HAKH U3YUYCHHBIX (1)I/ISI/II'ICCKI/IX Moz[eneﬁ: MaTcpuajlbHasa
TOYKa, a0COIIOTHO TBEPAOEC TEIIO, TOYCYHBIN UCTOUYHUK CB€Ta, JIy4, TOHKas JIMH3a,
IJIaHE€TapHasd MOJCIIb aTOMA, HYKJIOHHAaA MOACJIb aTOMHOTO sApa

1.15

XapaKTCPHU30BaATb IIPHUHIIUIIBLI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIIHNCaHus, HUCIOJIb3yd 3HaHHUA O CBOMCTBaxX
(1)I/ISI/I‘IGCKI/IX SIBJICHUMN U H606XO,I[I/IMBIG (I)I/ISI/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH W3YYEHHBIX TEXHMYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB IMpPHU
pelIeHNH Y4eOHO-TIPAaKTUUECKUX 3a/1ad, ONTHYECKHE CXEeMbl Ui MOCTPOCHUS
n300paKeHHI B TNIOCKOM 3epKajie M COOMparoIie JInH3e




1.17

MPUBOANTH TNPUMEPHl (HAXOAUTh WH(GOPMALMIO O TMpUMepax) MPAKTHUYECKOTO
HNCITOJIb30BaHUA (1)PI3PI'—ICCKI/IX 3HAaHUU B HOBCGI[HGBHOﬁ KU3HU OJIA obOecneueHus
0€30MacHOCTH MpH OOpalIeHUH C MPUOOpPaMH U TEXHHUYECKUMH YCTPONCTBAMH,
COXpAHCHHS 37I0POBbsS M COOJIOACHUS HOPM DKOJIOTHYECKOTO IOBEICHHS B

OKpYKalollel cpene

1.18

OCYIIECTBIISATh MOUCK MH(POpMaLUK PU3UUECKOTO coJiepkanus B ceTu MHTepHeT,
CaMOCTOSITEIBHO (DOPMYIIUPYST TIOMCKOBBIH 3aIpOC, HAXOIUTH ITyTH OIMPEACICHHUS
JIOCTOBEPHOCTH TIOJIYYEHHOM HMH(POpMAllUM HAa OCHOBE HMEIOIIUXCS 3HAHUHN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB

1.19

WCTIONb30BaTh TIPW  BBHITIOJIHEHWH Y4YEOHBIX 3aJaHUil HAYYHO-TIOMYJISPHYIO
TUTEPATYPy (PU3NYECKOTO CONEpKaHUs, CIIPABOYHBIC MaTepUalbl, PECYpPChl CETH
WutepHer; BiajeTh NpueMaMH KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUs
“H(POPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3faBaTb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOopMaLUK U3 HECKOIBKUX UCTOUYHUKOB (PU3MUECKOTO COAEpKaHUS, MyOINIHO
MIPE/ICTaBIATh Pe3yIbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON AESITEeIbHOCTH,
IIpY 3TOM I'PaMOTHO MCIOJIb30BaTh N3yYEHHBIN MOHATUIHBIN allIapaT U3y4aeMoro
pa3zena (QU3MKM M CONPOBOXKAATH BBICTYIUIEHHE IIPE3EHTALMed ¢ y4eToM
0COOEHHOCTEH ayJUTOPUH CBEPCTHUKOB

1.21

MIPH BBITIOJTHECHUU y4eOHBIX MPOCKTOB W UCCIIEAOBAHUA (PU3MUECKHX MPOIECCOB
pacrpeneniath OOS3aHHOCTH B TpPYIIIE B COOTBETCTBHHM C ITOCTaBJICHHBIMU
3aJauyaMu, CJICIUTh 3a BBIMIOJIHEHUEM IUTaHA JICHCTBHI M KOPPEKTUPOBATH €ro,
aJICKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIAJI B ICATEIBHOCTD TPYIIIBI, BRICTPAUBATH
KOMMYHHKATHBHOE  B3aUMOJICHCTBUE, TMPOSBISIsi TOTOBHOCTh  pa3pemiaTh
KOH(JIUKTBI

[IpoBepsiemble 31eMeHTHI cofepxanus (9 kiacc)

Kon
pasnena

Kox snemental

[TpoBepsieMbie 371€MEHTHI COACPKAHUS

8

MEXAHUYECKUE ABJIEHMA

8.1 MexaHuueckoe JBMKEHUE. MaTepI/IaJ'IBHaH Touka. CucremMa oTcyera

8.2 OTHOCHTENHLHOCTh MEXaHUYECKOTO JABWOKCHU S

8.3 PaBHOMEpHOE NIPSMOIMHENHOE IBUYKEHUE

8.4 HepaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JABWKCHUC. Cpe,I[HSIH N MI'HOBCHHAas

CKOPOCTH TEJia ITPU HEPABHOMCPHOM ABUKCHUU

8.5 YckopeHnue. PaBHOYCKOpEHHOE NIPSMOJIMHEWHOE JIBUYKEHUE




8.6

CBobOoanoe nagenue. OnbiTel [ anunes

8.7 PaBromepHoe nBmxkeHue 1o OkpyxkHoctu. llepumox um  dacrora
oOpaienus. Jluneitnass u yrimoBas ckopoctu. LleHTpocTpemuTenbHoe
YCKOpEHHue

8.8 [TepBrriit 3akoH HeroToHa

8.9 Bropoii 3akon HerotoHa

8.10 Tpernii 3akon HeroToHa

8.11 [TpuHIUI Cynepno3uiuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: cujla TPEHHUs CKOJIb)KEHUs, CHJIa TPEHHs MOKOs, ApYyrue
BU/[IbI TPEHUS

8.14 Cuna TsKecTH u 3aKOH BCEMHUPHOTO TATOTEHUS.

YckopeHnue cBOOOHOTO MaIeHUS

8.15 JBwxenue ruaHer Bokpyr CousiHua. IlepBas kocMuyeckas CKOpOCTb.
HesecoMocTs u nneperpysku

8.16 PaBHOBecne MaTepuanbHOM TOYKU. AOCOTIOTHO TBEPIOE TEJIO

8.17 PaBHOBecHe TBepAOro Teia ¢ 3aKpeIuIEHHON OChIO BpalleHHus. MOMEHT
cuibl. LleHTp Tshxectn

8.18 Nmnynsc Tena. M3Menenue ummynbca. IMIynsc cHitbl

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 PeakTuBHOE nBMXKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

Pabora cun TshxecTu, ynpyroctu, Tpeaus. CBsizb JHEPTUu 1 paboThI

8.23

HOTGHIII/IZUH)HEUI OHEPTrHUAd TCJa, MOAHATOIO HaJ IOBCPXHOCTHIO 3eMin

8.24

[ToTeHumanpHas SHEPIUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHUHETHYECKON SJHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

8.27

[IpakTueckue pabOTHI:
Ornpenenenre CpeiHE CKOPOCTH CKOJIBKEHHS OpycKa WJIM JIBUXKCHHUS]]
[IapvKa M0 HAKJIOHHOW MJIOCKOCTH.

Omnpenenenre yCKOpPEeHHs Tella MPU PaBHOYCKOPEHHOM JABWKEHUHU 10
HAaKJIOHHOM IUJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU

IIpY PaBHOYCKOPEHHOM JBW)KEHUU 0€3 HauaabHOU CKOPOCTH.

[IpoBepka rumoTesbl: €caud MPU PABHOYCKOPEHHOM JBIKEHUU 0e3
Ha4yaJlbHOM CKOPOCTH MYTH OTHOCSTCS KaK psi HEYETHBIX UHUCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHU OJUHAKOBBHI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHIIbI
HOPMaJIbHOTO JaBJICHHUS.

Onpenenenre ko3hduueHTa TPEHUS CKOJIbKCHHUS.

Omnpenenenne KecTKOCTU MPYKUHBI.

Omnpenenenre padoOThl CHIIBI TPEHUS [IPU PABHOMEPHOM ABW)KCHUU TENa|
10 TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenue pabOThl CHIBl YOPYrOCTH HpU TOIBEME TIpy3a C
UCIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

dusznyeckue SBICHUS B npupoaAc: IMNPUIMUMBLBI W OTJIHUBLI, JABHKCHHC
mraneT CoJIHEYHOM CUCTCMbI, PCAKTHBHOC JBHIXCHHC IKHUBbIX
OPraHnu3mMoB

8.29

Texauueckue YCTpOﬁCTBaZ CIINAOMETP, JaTYUKH IIOJIOKCHUA,
pacCTosAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKHUE KOJIEFAHWA 1 BOJIHBI

9.1

KonebarensHoe JABHIKCHHC. OcHOBHBIC XapaKTCPUCTUKU KOJIeOaHMIA:
nepuona, 4aCctoTa, aMIlIuTya




9.2

MareMaTrueckuii 1 Ipy>KUHHBIA MasTHUKU. [IpeBpatenue sHepruu npy|
K0J1e0aTeIbHOM JIBIKCHUN

9.3

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

9.4

Mexanudeckue BoHbl. CBOMCTBAa MexaHnuecKuX BOJH. [IpononbHbIe U
MOIEPEYHbIE BOJHBI. JJTMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHECHUS.

MexaHu4eCKue BOJIHBI B TBEPAOM TCIIC, CEHCMHUYECKIE BOJHBI

9.5

3ByK. 'poMKkoOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6

WNHudpa3Byk u yiabTpa3Byk

9.7

[IpakTueckue pabOThI:

Ompenenenre 4aCTOTHI U IEPHO/Ia KOJICOAHUIT MaTeMaTHIECKOTO

MasTHHKA.

Omnpenenenre 4aCTOTHI U IEPHOIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIEpHOJia KOJEOAHHM TOJBEIICHHOTO K

HUTHU TPy3a OT JJIMHBI HUTH.

Uccnenosanne 3aBHCUMOCTH TEpHOIA KoJIeOaHUi
MPY>KUHHOTO MassTHUKA OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEPHOIa KOJICOaHM rpy3a, MOIBEIIEHHOTO K

HUTH, OT MAcChI TPy3a U KECTKOCTH MPYKUHBI. VI3MepeHne yCKopeHus

CBOOOJHOTO MaJCHHUS

9.8

dusznyeckue SBICHUS B npupoac: BOCIPHUATUC 3BYKOB XHWBOTHBIMU,
3EMIICTPACCHHUC, celicMUYJecKue BOJIHbI, IYHAMH, 2XO

9.9

Texnuyeckue yCTpONCTBA: IXOJIOT, UCHIOJIB30BAHUE YIIbTPA3BYKa B OBITY)|
U TEXHUKE

10

SJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHuTHOE MoJjie. DJIEKTpOMarHuTHbhIE BOJIHBI. CBOMCTBA
AIICKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 o) C B
JEKTpOMarHuTHas npupona ceera. Ckopocts cBera. BoiHoBbIE
CBOMCTBA cBEeTa
104

[IpakTuyeckue paboOThI:
W3yueHne cBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOMIIBHOTO
TesnedoHa




10.5

duznyecKue SBJIEHUS B IPUpOJie: OMOJOTUYECKOE IEHCTBUE BUIUMOTO,
yABTPa(pHUOIETOBOTO U PEHTTEHOBCKOTO M3ITy4YeHUN

10.6 TexHudeckre yCTPOWCTBAa: UCHOJB30BAHUE DJICKTPOMATHUTHBIX BOJIH|

JUISl COTOBOM CBSI3H
11 |CBETOBBIE SIBJIEHUS

111 JIyueBas monens cBera. MicTOUHMKM CBETa

11.2 [IpsimonuHENHHOE pacpoCTpaHEHHE CBETA

11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa

11.4 I 3 IT

peromIleHre cBeTa. 3aKOH MpeloMIIeHHs cBeTa. [loiHOe BHYyTpeHHEe

OTpaKeHHE CBETa

11.5 JIunza. Xop ydent B JIMH3€

11.6 Onrtuueckas cucrema ¢GoToarnmapara, MUKpPOCKOTIA U TEJIECKOTa

11.7 I'ma3 xak ontuueckasi cuctemMa. bu3opykocTs U JaTbHO30PKOCTh

118 Paznoxxenne Oenmoro cera B cmekTp. Onbitel HproToHa. CroskeHuE
CHEKTpaJIbHBIX 1[BETOB. /lucnepcus ceeta

11.9 [IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIydya OT yria
naJIeHuUs.
N3ydenne xapakTepucTUK H300pakeHUs MTpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHUMOCTH yria MPeOMIICHHS CBETOBOTO Jiyda OT
yria najeHusl Ha TPaHuLe "BO3/yX - CTEKIO".
[Tonyuenue n300paxeHuii ¢ MOMOIILIO0 COOUPAOILIEH JIUH3BI.
Omnpenenenue POKYCHOTO  PAacCTOSHUSL | ONTUYECKON  CHIIBI
coOuparolie JUH3BL
OnBbITHI MO Pa3IoKEeHHUIO OEI0Tr0 CBETa B CHEKTP.
OnBITH O BOCHPUATHIO 1IBETA MPEAMETOB MPU UX HAOIIOJIEHUHU Yepes
I[BETOBBIC (DUIIBTPHI

11.10 ®duznyeckue sBneHUs B npupoe: 3atmenus Connia u JIyHsl, 11BeTa Te,
onTHYecKue sBJIeHMS B aTMocdepe (uBeT Heba, pedpakums, panyra,
MHPaX)




11.11 TexHudeckue yCTpONUCTBA: OYKHU, IEPUCKOIL, OTOAIIapaT, ONTHIECKUE

CBETOBO/IbI
12 KBAHTOBGIE SIBJIEHU A

12.1
OmnsiTel Pesepdopaa u muranerapHast Moens aroma. Monens atoma bopa)

122 HUcnyckanne u mnoriomeHue cBerta atomMoMm. KBaHThl. JIuHenuaTeie
CIIEKTPBI

12.3 PagnoaxktuBHOCTB. Anb(a-, 6eTa- 1 raMMa-u3Iy4eHUs

12.4 Cr H

poeHune aToMHOro sijipa. HykiioHHast MoieIh aTOMHOTO sifipa.

H3oTonbl

12.5 PagnoaktuBHbIe nipeBpaienus. [lepruon nosypacnaaa aTOMHBIX s11€p

12.6
SnepHblie peakiyu. 3aKOHBI COXPAaHEHUSI 3apSI0BOTO M MAaCCOBOTO YHCEIT

12.7 DHeprus CBS31 aTOMHBIX sep. CBs3b MacChl M SHEPTUH

12.8
Peakuuu cunrtesa u aenenus sanep. Mcrounuku sneprun CoJiHIA U 3BE3]]

129 Snepnas sHepreTuka. JlelicTBue paguoakTUBHBIX U3JTyYEHUN HA KUBBIE
OpraHu3Mbl

12.10 IpakTuueckue paboThL:
Habmtoienue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUS.
HccnenoBanue TpeKoB: MU3MEpPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY]
nytu (o poTorpadusm).
N3mepenue pagunoaktuBHOro (poHa

12.11 duznyeckue SBICHUS B IPUPOJIE: ECTECTBEHHBIN paJOaKTUBHBINA (POH

2

KOCMUYECKHE  JIy4d, PpPaJuOaKTHBHOE  H3Iy4Y€HHE  MPUPOTHBIX
MUHEpaNoOB, JACHCTBUE pAJUOAKTUBHBIX W3JIYYEHUH Ha OpPraHu3M
YeJloBeKa

12.12 TexHuueckre yCcTpoWCTBa: CIEKTPOCKOI, WHAWBUAYAIbHBIM JO3UMETD,
kamepa Buibcona

Jlnist MpoBeIeHNsI OCHOBHOTO TOCY/IapCTBEHHOTO 3K3aMeHa 1o ¢usuke (aanee - OI'D mo
¢u3nKe) UCIoIb3yeTcs nepeyeHb (KoaAn(puKaTop) NpoBepsseMbIX TpeOOBaHUH K pe3ylbTaTaM

OCBOCHHUSI OCHOBHOM O6pa3OBaTeHLHOﬁ nporpaMmMbl  OCHOBHOTO O6I_I_IGFO O6pa3OBaHI/I$I n

QJICMCHTOB COACPIKAHUS



[IpoBepsiembie Ha OI'D no gusmuke TpedoBanus k pesynpraram ocsoenust OOIT OO0

Kon
IPOBEPSIEMOTO
TpeboBaHUS

[IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM pPe3yibTaTaM 0a30BOTO YPOBHS
OCBOEHHS OCHOBHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO

ob6pazoBanus Ha ocHoBe PI'OC

1

[Nonnmanue ponu GU3MKK B HAYYHOU KapTHHE MHPA;

c(OpPMHPOBAHHOCTh 0A30BBIX MPEJACTABICHUM O 3aKOHOMEPHOW CBSI3U H
NIO3HABAEMOCTH SIBIIGHUA MPHUPOJIBI, O POJH OKCIEPUMEHTAa B (QH3HKE, O
CUCTEMOO0Opa3ytomie poiau (GU3NKU B Pa3BUTHUH €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH, 00 3BOJIOUMHM (PU3NYECKUX 3HAHUI W UX POJM B LEJOCTHOU
€CTECTBEHHOHAayYHOM KapTWHE MHUpPA, O BKJIAJ€ POCCUHCKUX M 3apyOexHBIX
yUeHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHHUS O BMJAX MaTepUM (BEIIECTBO U TOJE), O ABIKEHHU Kak crocobe
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJIPHOM TEOPUH CTPOCHHUS BEILIECTBA,
0 (u3MYecCKOl CYIIHOCTH SIBJICHUNH MNPUPOAbl (MEXaHWYECKUX, TEIUIOBBIX,
JJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHE pa3inyaTh SBJIEHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE
OTBITOB, JEMOHCTPUPYIOIIMUX  JaHHOE  (HU3MYECKOE  SBJIEHUE;, YMEHHE
pacro3HaBaTh HPOSIBIEHUE H3YYEHHBIX (PU3MUECKUX SBJICHHH B OKPYKaIOLIEM
MUDE, BBIJEIAA UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Bnagenue ocHoBaMM MOHSATUITHOTO allliapaTra i CUMBOJIMYECKOTO SI3bIKa (DU3HUKH |
WCIOJIb30BaHUE UX JUIS pellleHus y4eOHbIX 3a1ad4;

YMEHHE XapaKTepU30BaTh CBOICTBA Tel, (U3WYECKHE SBJICHHUS M MPOLIECCHI,
UCHOJIB3YSI PYHIAMEHTAIBHBIE U SMIUPUYECKUE 3aKOHBI

VYMenune onmceIBaTh HN3YUYCHHBIC CBOMCTBA TeI U (bPI3I/I‘IeCKI/Ie SABJICHUA, UCIIOJIb3Ys
(1)I/ISI/I“ICCKI/I€ BCIINYHNHBI

Bnanenune ocHoBaMH METOJIOB HAYYHOTO MO3HAHMS C Y4ETOM COOJIIOIEHUS ITPaBUJY
6e30I1acHOro TpyJa:

HaOmroileHHe (U3UYECKUX SBJICHUH: YMEHHE CaMOCTOSITEIbHO COOHMpaTh
SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JIaHHOIO Habopa o000pyloBaHMs 110
MHCTPYKLMHY, ONMCHIBaTh XOJ OIbITa M 3allUCBIBaTh €ro pPe3yJbTaThl,
(opMynupoBaTh BBIBOABI;

IPOBE/ICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUH (PU3MYECKUX BEIUYMH: YMEHHE
IUIAHUPOBATh H3MEPEHHUs, CaMOCTOSITEIbHO COOUPATh AKCIEPUMEHTAIBHYIO
YCTaHOBKY I10 MHCTPYKIUH, BBIYKMCIIATH 3HAYCHUE BEIMYMHBI U AHAJIU3UPOBATH
IIOJIy4CHHBIE pE3yIbTaThl C YYETOM 3aJaHHOM IIOIPELIHOCTH PE3YIbTAaTOB
U3MEPEHUI;

IIPOBEICHUE HECIIOKHBIX DKCIEPUMEHTAIBHBIX MCCIEIOBAHUN; CaMOCTOSTEIBHO
coOMpaTh S3KCIEPUMEHTAIBHYI0 YCTAHOBKY M IPOBOJUTH MCCIEJOBAHUE IO
WHCTPYKILIMH, MPEICTABIATh MOJTYUYE€HHbIE 3aBUCUMOCTH (DU3NYECKUX BEJIHYUH B
BUJEe TaOmUI M TpadHKOB, YUUTHIBATh IOTPEUIHOCTH, JIENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEN0BaHUsA




6 [NonnmaHMe XapakTEPHBIX CBOMCTB (PM3NUECKUX MOJENEH (MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPAOE TEJIO, MOJENIU CTPOCHUS I'a30B, KUJIKOCTEH U TBEPIbIX TEIl,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Si/Jpa) U YMEHHE

IPUMEHSTH UX JUIs OOBSICHEHUS (PU3HMUECKUX TPOIIECCOB

7 YMmenne oOBSICHATH (PU3UYECKUE TPOLIECCHl M CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CHUTyaluld IPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, B YacCTHOCTH,
BBISIBIISITh TPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOM Ha
M3Y4YEHHbIE CBOMCTBA (PU3HUECKUX SIBICHUN, (PU3NUECKUE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJEIIN

8 YMeHue peniath pacueTHble 3a1auu (Ha 6a3e 2 - 3 ypaBHEHUI ), UCTIONIb3Ys 3aKOHBI
n (bOPMy.]'IBI, CBA3BIBAIOIIINEC (1)I/ISI/I‘~I€CKI/I€ BCJIMYMHBI, B HaCTHOCTH, 3aIIMChIBATh
KpaTKO€ YCJIOBHE 3a1a4l, BBIABJIATL HEAOCTAKOIINE JTAHHEBIC, BBI6I/IpaTI) 3aKOHBI "
(hopmysbl, HEOOXOIUMBIE IS €€ PEelIeHUs, UCIIOIb30BaTh CIIPABOYHbBIC JaHHBIE,
OpOBOAWUTE PACUCTBl M OUCHHUBATH PCAITUCTHYHOCTH IIOJIYYCHHOI'O 3HAUCHUA
(¢bu3nueckoil BENUYMHBI; YMEHHE OMNPENeNsATh pPa3MEpHOCTh (U3NYECKOU
BCIINMYNHBI, HOJ'Iy‘-IeHHOI\/’I IIpu pCUICHUHA 3a1a4n

9 YMeHne XapakTepu30BaTh MPUHIIMIEI JEHCTBUS TEXHUYECKUX YCTPOICTB, B TOM
qrcie OBITOBBIX PUOOPOB, U MPOMBINUICHHBIX TEXHOJOTHYECKUX MPOIECCOB IO
WX OIHMCAaHWIO, WCIOJIb3Ysl 3HAaHUS O CBOMCTBaX (U3UYECKUX SIBICHUUA W
HE0O0X0uMBbIe PU3HUECKHE 3aKOHOMEPHOCTH

10 YMeHHe HCIoJIb30BaTh 3HAHUS O (PU3MUECKHUX SBICHHUSX B TIOBCEIHEBHOW KU3HU
JUIsl oOecrieueHnsi 0€30MacHOCTH TMPU OOpalieHnd ¢ OBITOBBIMH TpHOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHUS 3JI0pPOBbS U COOJIOJCHUS HOPM
9KOJIOTUYECKOTO TIOBEJICHUSI B OKPYKAIOIIEH Cpejie; TOHUMaHNuEe HE00X0IMMOCTH
NPUMEHEHHUS JOCTHDKCHUH (HU3MKH ¥ TEXHOJIOTHH ISl  PalMOHAIBHOTO
IPUPOAOTIOIH30BAHUS

11 OnsIT moucka, npeoOpa3oBaHUs U MpeacTaBieHus HHGOPMaUUU (PUIUIECKOTO
COJIEp)KaHUA  C  UCHOJB30BAaHMEM  HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH;

YMEHHE OIICHUBATh JOCTOBEPHOCTh TIOJYYEHHOW HMHPOpPMAIMM HA OCHOBE
UMEIOIINXCS 3HAHUN U JIOTIOJHUTENbHBIX HICTOYHHUKOB;

YMEHHE UCIOIB30BaTh NP BHIOJHEHUHN YYEOHBIX 3aJJaHUI HAYYHOIOMYISIPHYIO
aUTepaTypy (PU3HUECKOTO COJEpKaHUs, CIIPABOYHBIE MATEPUAIIBI, PECYPChl CETH
HHurepHer;

BIajsieHne 0a30BBIMH HaBBIKAMU TMpeoOpa3oBaHuss HHQOpPMAIMKU U3 OJHOU
3HAKOBOW CHCTEMBI B JPYIyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U
YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OPMAILIUU U3 HECKOJIBKIX UCTOYHUKOB

Ilepedenb aeMeHTOB cofiepkanus, npoBepsieMbix Ha OI'D no dusuke

Kon [IpoBepsieMblIil 37IEMEHT COEPIKAHUS




1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JIBW>KeHHe.  MarepuanbHas touka. Cucrema
otcueTa. OTHOCUTENBHOCTD JBUKCHMUSI

12 PaBHOMepHOE 1 HEpaBHOMeEpHOE JiBHkeHUE. CpenHsis ckopocTb. Popmyna Juist
BBIYMCIICHUS CPEIHEN CKOPOCTH:
S

vi _—
t
1.3

PaBHOMepHOC pr[MOJ'IPIHCfIHOC JABWXKCHUC. 3aBHCUMOCTh KOOpAWHATHI TCjJIa OT BPEMCHH B

ClTydae paBHOMEPHOTO MPSMOJIMHEHHOTO ABMKEHUS: X(t) = Xo + Vil.

I'paduku 3aBHCUMOCTH OT BpPEMEHH i MPOEKUIUU CKOPOCTH, MPOEKIMH MepeMeleHus,
ITYTH, KOOPJAMHATHI IIPX PABHOMEPHOM IMPSMOJIMHENHOM JIBUKEHHUA

1.4

3aBUCHUMOCTh KOOpJAMHATHI Tejla OT BpEMEHU B ciydae
PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBHKEHUS:

t2

xt() O % Ov tex 0 ax O
.2

@opmysbl Ui MPOEKIMH MEePEMENICHUS, TPOSKIIUU CKOPOCTH U MPOEKLUU YCKOPEHUS IpU
PaBHOYCKOPEHHOM IPSIMOJTMHEHHOM JIBUYKEHUMU:

t2

Stx()DVOxD Dt axD
2

V tx( ) D VOxD a.x Dt,
ax(t) = const, vax2 -
Vix2 = 2axSx.

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHU [UIA IMPOCKLIUHU YCKOPCHUA, INPOCKIOHUU CKOPOCTH,
IMPOCKOUHU MEPEMEIICHUS, KOOPAUHATHI ITPU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JABMOKCHHUU

1.5

CBob6onHoe nanenue. PopMyIbl, ONMUCHIBAIOLINE CBOOOJHOE MajJeHUE Teja M0 BEPTUKAIH
(IBMXKEHME Tela BHU3 WIM BBEpX OTHOCUTEIbHO MOBepXHOCTH 3emin). ['paduxu
3aBUCUMOCTH OT BPEMEHHU JUISl IPOEKLNU YCKOPEHUS, IPOEKLIHUN CKOPOCTU U KOOPIMHATHI
pu cBOOOTHOM TaJICHUH TeJa M0 BEPTUKAIN




1.6

CKopoCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBieHue ckopocTH.
dopmyna JUIst BRIYUCICHUSI CKOPOCTH Yepe3 painyC OKPYKHOCTH U MEPUO]] 0OpaIeHus:

2

vO__ OR.
T

LlenTpocTpemMuTenbHoe yckopenue. HampapiieHHe NIEHTPOCTPEMUTEIFHOTO YCKOPSHHS.
CDOpMy.]’Ia JJI BBIYMCIICHUA YCKOPCHUA:

v2a, O
_.R

®dopmyina, cBsI3bIBaIOLIast IEPUOJ U YaCTOTY OOpaIeHUs:

1
vO —
T
1.7 .
Macca. ITnotrocts BemecTa. @opmyna sl BBIYUCICHUS TUIOTHOCTH: M
pO —
\Y
1.8 Cuna - BektopHas ¢puzudeckas BenuunHa. CI0KeHrue Chil
1.9 SBnenne nnepuuu. [lepBrerit 3akon HproToHa

1.10 Bropoii 3akon HeroToHa:

FOmal .

COHaHpaBHCHHOCTb BCEKTOpPa YCKOPCHMU: TCJIa U BEKTOpPA CUJIBI, ,Z[ef[CTBYIOHleﬁ Ha TCJIO

1.11

Bzaumopericteue Ten. Tperuit 3akon HeroToHa:

F2100 OF:120

1.12 TpeHI/Ie IMMOKOS U TPCHUEC CKOJIbKCHUS. d)opMyna JJIL BBIMUCIICHUSA MOAYJIA CUJIbI TPCHUA

CKOJIB)KCHHUA:

FTp O l,LDN

113 | Tedbopmanus Tena. Yrpyrue u Heynpyrue aedopManuu. 3akoH ymnpyroii aehpopmarum

(3akoH ['yka):

FOkOOl




1.14

Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHHS: M

m

F:GD 1 22.

R

Cuna TshKecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
CDopMyJIa JJI1 BBIYUCJIICHUA CUJIBI TAXKCECTHU BOIN3HU IMOBEPXHOCTHU 3emutn:

F =mg.

JBuxenue nianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTts u
eperpy3Ku

1.15

Nmnynec Tena - BekTopHas (u3nueckas BeITUYHHA.
p mvO

NmMnynbc cuctemsl Tei.
N3menenne nmiynbea. IMnynsce cumsl

1.16

3aKOH COXpaHEeHUsI UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI TE:

p O mvii0 mv,,0 const.

PeakxtuBHOEC JABHIXCHHC

1.17

Mexanunyeckas pabora. @opmyia JiIsl BBIYUCICHUS paOOThI CUIIBL:

A 0O Fscoso.
MexaHuueckas MOILIHOCTb:

A

NO
t

1.18

Kunernueckas n MNOTCHIHUAJIbHAA SHCPIUd.
q)OpMy.]'Ia JIJISI BBIYUCIIEHUS KHHETHYECKOM OHCPIUHU:

mv?
E.O0 .
2 TeopeMa 0 KHHETUYECKOMN

SHEPIruH.
®opmyna Juisl BBIYMCIEHNS TOTEHIIMAIBbHOW SHEPTUH TeJa, TOAHIATOTO Hajl 3eMIICH:

Ep = mgh




1.19

Mexanudeckast SHEPIHUs:
E=Ex+E,

3aKOH COXpaHEHHs] MeEXaHU4eCKOoU sHeprun. PopMmyra /i 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPTUH B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IPU HAJTMYUK CUIIbI TPEHUS

1.20

[Ipocteie Mexanu3Mbl. "30510TOE TPaBUIIO" MeXaHUKU. Ppryar.
MoMeHT cuisl:

M = Fl.
YcnoBue paBHOBECHS phlUara:

M+ M+ ...=0.

IToaBMKHBIN Y HENOABUKHEIN OJIOKH.

A

O A
KII/I mpocThIX MEXaHU3MOB, nw-_ sarpauenmas’ 1 HA

1.21

JlaBiieHnE TBEPIOTO TEa.
®dopmyra 1 BBIYUCIICHHS 1aBJICHHS TBEPIOTO Tea:

F

pO_.
S

JlaBnenue raza. ATMocdepHoe JTaBleHUE.
I'unpocraTtuyeckoe AaBiieHUE BHYTPH SKUIKOCTH.
dopmyrna JUTsl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:

P = pgh Pary

1.22

3axoH [lackans. 'mapaBaudeckuil npecc

1.23

3akoH Apxumena. @opmyna 1 ONPENENICHNs BBITAIKUBAIOUIEH CHUIIBI, JEUCTBYIOLIEH
Ha TEeJIO, MOTPYKEHHOE B KUAKOCTb WM Ias:

Fapx. O pgV.

Ycnopue nmapanus Tena. [lnapanue CYAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanunueckue kojaeOaHus. AMIUTUTYAA, IEPUOJ U YacToTa Kojiebanuil. @opmyia,
1

CBSI3bIBAIOINAsl YACTOTY M MEpHOA Kosebanuid: v 0 _
T

1.25

Maremarnueckuii = H IPYKUHHBIA MasTHUKU.  lIpeBpamenue
SHEPIUu IpU KoJIebaTeIbHOM JBUKEHUN

1.26

3aryxaromue kKosebanus. Beinyxnennsie konedbanus. Pesonanc

1.27

MexannyecKkrue BOJIHEL HpOI[OJ'II:HI:Ie " MONICPCYHBIC BOJIHBI. I[J'II/IH& BOJIHBI U CKOPOCTH
pacnpoCTpaHeHHs BOJTHBI:

A0vTO

1.28

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKOBOM BOJIHBI HA TPAHULIE ABYX CPEI.
Nudpa3Byk u yapTpa3Byk

1.29

[IpakTrueckue paboOThI

N3mepenue cpeHei MIOTHOCTH BELIECTBA; apXUMET0BOM CHUIIBL; )KECTKOCTH MPYKUHBL;
K03 duIMeHTa TPEeHUs CKOJIbKEHUS; paOb0Thl CUJIBI TPEHHUS, CUJIbl YIIPYTOCTH; CpeIHEN
CKOPOCTH JABIXKEHMsI Opycka I10 HAaKJIOHHON IUIOCKOCTH; YCKOpPEHHs Opycka IpH
JBIDKEHUM 10 HAKJIOHHOM IIJIOCKOCTH; 4acTOThl M Iepuoja  KoseOaHui
MaTEMAaTU4YECKOT0 MasiTHUKA; YAaCTOThI M MEpUOJa KOJIEOAaHNHN MPYKUHHOTO MAsATHUKA,;
MOMEHTA CUJIbL, ICHCTBYIOIIETO Ha pbluar; paboThl CHUIIbI YIIPYTOCTH IIPU MOABEME TPY3a
C MOMOIIIbIO HEMOJBM)KHOTO 0JI0Ka; pabOThl CHIIBI YIIPYTOCTH NPH MOJbEME I'py3a C
MIOMOIIBIO OJBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIbI OT 0ObeMa MOTPYKEHHOH yacTu Tena
U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHUJIBI OT MAacchl TeNa;
CHJIBl TPEHUS CKOJIbKEHUS OT CUJIbI HOPMAJIBHOTO JAaBJIEHUS U OT POJa INOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENEHU Je(pOpMaLuu PYKUHBI;

yCKOpeHUusi Opycka OT yrjla HakJOHA HaIlpaBJISIOIIEH; rmeproja (4acToThl) KoJieOaHuit
HUTSHOTO MasTHHUKA OT JJUHBI HUTH; TIepUoa KoieOaHUil MPY>KUHHOTO MasiTHUKA OT
Maccel Tpy3a M IKECTKOCTU TPYKUHBI; HCCIEIOBaHHWE HE3aBUCHUMOCTU Iepuoja
KoJeOaHUi HUTSHOTO MAasTHHKAa OT Macchl Tpysa. lIpoBepka ycioBus paBHOBeCHs
peIuara

1.30

dusnyeckue SBICHUS B npupoae: NpuMepbl ABHXKCHUA C PA3JIMUHBIMU CKOPOCTAMHU B
’)KMBOM M HEXXUBOK npuponae, JIECTBUE CUJIBI TPCHU: B IIPUPOJAC U TCXHUKE, ITPHUIIMBBI U
OTJHMBBI, ABMXKXCHHUC IIJIAHCT ConHeyHOH CUCTCMBI, PCAKTUBHOC IBUKCHHUC KUBBIX
OpraHu3MOB, pbldyaru B TCJIC YCJIIOBCKA, BJIIMAHUC aTMOC(I)epHOl"O JIaBJICHUS Ha KUBOM
OpraHu3M, IUIaBAHUC pBI6, BOCIIpHUATUC 3BYKOB JKUBOTHBIMH, 3CMIICTPSACCHUC,
ceiicMUYecKue BOJIHBI, IYHAMH, X0




1.31

TexHuueckue yCTpoucTBa: CIIUAOMETP, JATYUKU I10JIOKEHMS, PACCTOSIHUSA U YCKOPEHHS,
JTUHAMOMETp, MOJIIUITHUKHA, PAKEThI, pbluar, MOJABUHBIM U HEMOJBIKHBIA OJOKH,
HAaKJIIOHHAsl IIJIOCKOCTb, IPOCTbIE MEXaHU3Mbl B OBITY, COOOLIAIOLIUECS COCYBL,
YCTPONCTBO BOJOMPOBO/IA, THAPABINIESCKUN TIPEcC, MAaHOMETP, OapoMeTp, BEICOTOMED,
MIOPLIHEBOM HACcOC, apeoMETp, IX0JIOT, UCIIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU S

2.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU CTPOEHHS BEIIECTBA.
Monenu TBepaoro, )KUIKOr0 U Ta3000pa3HOr0 COCTOSIHUN BELIECTBA.
Kpucrannumueckue u amopdHsle Tena

2.2 JIBmxkeHue vactull BemecTBa. CBA3b CKOPOCTH JBM)KEHHUS YACTUI[ C TEMIIEPaTypOu.
BbpoynoBckoe nBuxxenue, mudpdys3us

2.3 CMaumnBaHue U KanWUISIPHbIE SIBICHUS

24 TemioBoe pacmupeHue u cxaTue

2.5 TennoBoe paBHOBecHE

2.6 Bayrpennsis sueprus. Paborta u Temsomnepeaada kak crocoObl K3MEHEHHS BHYTPEHHEH
SHEpruun

2.7 Bunel Tensonepenayn: TeMIONPOBOJHOCTh, KOHBEKIHUS, U3ITyUYE€HUE

2.8 Harpeanue u oxnaxaenue ten. KonnuecTBo TemioThl. Y aeiabHas TEII0OEMKOCTh:
Q=cm(t2 - ty)

2.9 3aKOH COXpaHEHUsI SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOro OanaHca:
Qi+Q2+..=0

2.10 Hcnapenue u konaeHcamnus. lMiaMenenue BHyTpeHHEH SHEPTUH B MpOIlecce UCTIApEHUs U
KoHJeHcanuu. Kurnenue sxuakocTu. Y aenpHas TermioTa napooopa3zoBaHus:
LO_m

2.11 Bnaxxnocts Bo3iyxa




2.12

[InaBnenne u kpucraumsanus. V3MeHeHue BHYTPEHHEH JHEPrUM NPU IUIABJICHUU U
KPUCTAJIIM3alUU. Y IeNIbHAs TEIJI0Ta IUIaBJICHU:

Q
Ad0_m

2.13

BHyTpeHHss dHEeprus cropaHus TOIUIMBA. Y eJIbHAs TEIUIOTA CrOPaHUs TOIUIMBA!

Q
g_—_m

2.14

[Ipunnune! pabote! Termnosbix asurareneil. KITJ[ terioBoro npuratens

2.15

[IpaxTrueckue paboOThI

W3mepenne ynenpbHOM TEIUIOEMKOCTH METAIIMYECKOTO ILWIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJIyYeHHOTO BOJONM KOMHATHOW TeMIieparypbl (PMKCHPOBAaHHOMW MaccChl, B
KOTOPYIO ONYLIEH HarpeTblil LUJIWHAP; KOJIMYECTBA TEIIOTHI, OTAAHHOTO HAarpeThIM
LHJIMHIPOM, ITOCJIE OIYCKaHHUs €ro B BOJy KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIBHON
BIIQXKHOCTH BO3/yXa; YAEIbHOW TEIJIOTHI IIJIABJICHUS JIbJA.

HccnenoBanne M3MEHEHMs] TEMIIEPATypbl BOJBI NPU PA3IUYHBIX YCIOBMSX; SBJICHUS
TEII000MEHa NPU CMEIIMBAHUY XOJOJHON U TOpsiYei BOABI; MPOLIECCa UCTIApEHMSI

2.16

dwuszndeckue sIBICHUS B IPUPOIC: TOBEPXHOCTHOE HATSHKCHNE M KAITWIUISIPHBIC SBIICHUS
B IIPUPOJIE, KPUCTAILIBI B IPHPO/Ie, m3mydeHne CoHIa, 3aMep3aHne BOJI0EMOB, MOPCKHE
Opu3sl; 00pa30BaHUE POCHI, TYMaHa, WHEs, CHeTa

2.17

Texuuyeckne ycTpoWcTBa: KamWUISAPbL, MPUMEPHl HCIOIb30BAHUS KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, JaTUYUK TEMIIEpPaTypbl, TEPMOC, CUCTEMA OTOIUICHHS IOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHa, ABUraTeIb BHYTPEHHETO CrOpaHUs

OJIEKTPOMAI'HUTHBIE SBJIEHUSA

3.1

SHGKTpI/ISaL[I/IH TCII. IIBa BH A JJICKTPHUUYCCKUX 3apsaa0B

3.2

BzaumoneiicTBue 3apPsAKCHHBIX TCII. 3aKoH KYHOHa

3.3

3aKoH COXpPaHCHU SJICKTPUICCKOT'O 3apsaa

3.4

QHCKTPI/I‘{CCKOG ITOJIC. HaprDKCHHOCTL SJICKTPUICCKOTO I10JIA. HpI/IHI_II/Il'I
CYIICPIIO3UINH IJICKTPUICCKUX mojen (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYICCKHUX 3apsAa0B. I[eﬁCTBHe QJICKTPUUCCKOTO IIOJIA Ha SJICKTPHUYICCKUC
3apsAadbl. HpOBO,[[HI/IKI/I U IUSJICKTPUKHA




3.6 [TocrosinHbIi 3nekTpuyecKuid TOK. [lelicTBUA 3neKkTprudyeckoro Toka. Cuiia Toka.
Hanpsixenue.

10—
t

A
uo —
q

3.7 DJEeKTPUYECKOE COMPOTUBIICHHUE. Y ICTHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

RO_pl
S

3.8 3akoH Oma IS y9acTKa dJIeKTPUIECKON TeTIH:

U

o _—
R

3.9 [TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:

l1=1U=U1+Uz; R=R1 +Ro.
[TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:

R
Ur=Uz I=11+1;R0O T
2

CMeniaHHbIe COCAUHCHHS IIPOBOJHNKOB

3.10 Pabota u MOHIHOCTDB 2JICKTPHUYCCKOI'O TOKA.

A=U-1-t;P=U"I

3.11 3akoH Jlxoynsa-Jlenua:

Q:]Z.R.t

3.12 OnsiT 9pCTCI[a. MarsHuTHOE€ noJje IpsAMOTO MPOBOJHUKA C TOKOM. JIMHNMM MarHUTHOM

WHIYKIIAN

3.13 MarauTHoO€ I0JI€ IOCTOSSHHOIO MaruuTa. B3anMoneiicTBHe MOCTOSIHHBIX MAarHUTOB

3.14 | JleificTBHe MarHUTHOT'O MOJISI HA IPOBOJHUK C TOKOM




3.15

Onsitel @apanes. fBieHue 3nekTpoMarHuTHOM MHAYKIuU. [IpaBuino Jlenua

3.16

[IpakTuyeckue paboOTHI

W3MepeHne »1IeKTpU4ecKoro CONPOTHUBIIEHUS PE3UCTOPA; MOILMHOCTU 3IIEKTPUYECKOIO
TOKa; pabOThI AIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, BO3HMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIO4Ka), OT HAIPsDKEHUS! Ha KOHILIAX MPOBOJHMKA; 3aBUCUMOCTU COIIPOTHBIIEHUS OT
JUIMHBI TPOBOAHMKA, TUIOIIA]IU €T0 IONEPEYHOr0 CEUEHUS U YEIbHOTO COITPOTUBIICHHUSL.
[IpoBepka mnpaBuna ig DSJIEKTPUUECKOTO HANpPsDKEHWs NpU  MOCIEeI0BAaTEIbHOM
COCIMHEHUU [MPOBOJHHUKOB; IMpaBWia M CHUJIbl JJIEKTPUYECKOrO0 TOKAa MpHU
napajuieIbHOM COECUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAaMIIOUKA)

3.17

®dusnyeckue SBJICHHWS B TPUPOJIE: DJIEKTPUUYECKHE SIBJICHUS B armocdepe,

ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiH, Apei( MOJI0COB, POJIh
MargomMTHOTI'O IIOJIA AJIS )KU3HU Ha 36MJ’I€, MOJIAPHOC CUAHUC

3.18

TexHuYecKre yCTPOMCTBA: AJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUCTUUK
AIIEKTPUYECKOM  SHEPruu, DJIEKTPOOCBETUTEIbHBbIE MPUOOpHI, HarpeBaTeNIbHbIE
ANEKTPONPUOOPHI  (TPUMEPHI), DICKTPUUYCCKUE TPEAOXPAHUTENN, DIICKTPOMAarHuT,
AIIEKTPOBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19

DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 31eKTpOMarHUTHBIX BOJTH

3.20

JlyueBas mozenb cBera. [IpsimonMHeHOE pacipOCTpaHEHNE CBETA

3.21

3aKoH OTpaXCHUsA CBETA. ITnockoe 3€pKaIo

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECIOMIICHUA CBETA

3.23

Hucnepcus cBeta

3.24

JIunza. Xon queﬁ B JIMH3C. CDOKYCHOG pacCTOAHUC JIUMH3bI. OnTHyeckas cuila JIMH3EL:

D=1/F

3.25

I'ma3 kak onThdeckas cucrtema. OnTHdecKkue HpI/I60pBI

3.26

[IpakTuyeckue paboThI

W3mepenne onTuyeckoW cuibl coOuparomeil JIMH3bI; (POKYCHOTO pacCTOSIHUSA
coOuparoiel JMH3bI (10 CBOMCTBY paBEHCTBAa Pa3MEpOB IpeIMETa U M300paxKeHus,
KOI'Jla MpeaMeT pacrosiokKeH B ABOHHOM (oKyce), MoKa3aTess NpeloMIIEHUsT CTEeKIa.
HccnenoBanue cBoiicTBa M300pakeHUs,, MOJIYYEHHOTO C IOMOINBIO coOuparoeit
JIMH3BI; U3MEHEHHs (POKYCHOTO pacCTOSIHMSI IBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJIa
IIPEIOMIIEHUS] CBETOBOTO JIy4a OT YIJIa IIaJIeHUsl Ha TPAHUIIE "BO3YyX - CTEKIIO"

3.27

dusnueckue sBieHus B npupoje: 3atMenus CosHna u JIyHbI, 1IBeTa Tel, ONTHYECKUE
aBleHus B atMoc(epe (uBeT HeOa, pedpakius, paxyra, MUPax)




3.28 | TexHudeckue yCTpOMCTBA: OUYKH, IIEPUCKOT, oTOAIIAPAT, ONTHYECKUE CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA

4.1 PamnoaktuBHOCTB. Anb(a-, 6era-, ramma-u3nydeHus. Peaknuu anbda- u 6era-pacmaga

4.2 OmnbiTel Pesepdopna mo paccesnuto anbha-vactum. [nanerapHas Moens atoma

4.3 CocraB atomHOrO sigpa. M30Toms

4.4 [Iepnon nomypacnaza aTOMHBIX SAep

4.5 SAnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET

4.6 duznyeckue SBJICHUS B IPUPOJE: €CTECTBEHHBIN paJlOaKTUBHBINA (POH, KOCMUYECKUE
Jy4H, paJOaKTUBHOE U3IydeHHE NMPUPOJHBIX MUHEPANIOB, JEMCTBHE PaJOAKTUBHBIX
M3JIy4eHU Ha OpPraHu3M 4YeJl0BeKa

4.7 TexHnueckre ycTpouCcTBa: CIIEKTPOCKOII, MHANBUYAIbHBIN JO3UMETp, Kamepa

BunbcoHa, anepHast 3HEpreTuKa

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEAMETA ®U3UKA»

7 KJIACC
KoanyecTBo 4yacos,
OTBeJCHHBIX HA OCBOCHHE TeMBbI DNIeKTPOHHbIE
(ungposbie)
Conep:xanue [IpakTnue
Ne n/m Kontpoinen oOpasoBaTebHbIE
Bceero CKHE
bI€ pabOTHI pecypcbl
padboThI
Paznien 1. ®usuka u €€ posb B MO3HAHWU OKPY>KAIOIIETO MUPA
bu6moreka [IOK
1.1 Dusuka - Hayka o 2 https://m.edsoo.ru/7f41
Tprpoae 6194
bubmuoreka [JOK
1.2 dusnyecKye BeTHUHHBI 2 1 https://m.edsoo.ru/7f41
6194
5 bu6mmoreka [JOK
1.3 EcrecrsenHoHayHEIH 2 1 https://m.edsoo.ru/7f41
METO/I TIO3HAHUS 6194
Utoro mo pazneny 6
Paznen 2. IlepBoHavanbHbIe CBEICHUS O CTPOSHUH BEIIECTBA
bu6mmoreka [JOK
2.1 CTpOeHI/Ie BEIECTBA 1 https://m.edsoo.ru/7f41
6194



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

JIBu>xeHue u bubnuorexa [JOK
292 B3aUMO/ICHCTBHE YaCTHII 2 1 https://m.edsoo.ru/7f41
BEIIECTBA 6194
bu6mmoreka [{OK
23 ATPETATHEIC COCTOAHHA 2 https:/m.edso0.ru/7f41
BCIICCTBA 6194
Hroro no pazgeny 5)

Paznen 3. J/IBmxkeHne v B3aUMOJCHCTBHUE TEJ
bubmmoreka [{OK
3.1 Mexanmrieckoe 3 https:/m.edsoo.ru/7f41
JIBUXXCHUC 6194
bubmmoreka [{OK
39 WNuepuns, mMacca, 4 1 https://m.edsoo.ru/7f41
IJIOTHOCTh 6194
5 bu6moreka [IOK
33 Cruna. Bupet e 14 1 https://m.edsoo.ru/7f41
6194
Hroro mo pazgeny 21

Paznen 4. JlaBnenue TBEPABIX TeN, )KUAKOCTEU U ra30B

Hasnenue. [lepenaya
JaBIICHUS TBEPIBIMH bu6miorexa LHOK
4.1 TeJTaMH, KHIKOCTAMHE 1 3 https://m.edsoo.ru/7f41
ra3amu 6194
bu6mmoreka [JOK
4.2 JlaBlIeHHE KHUIKOCTH 5 https://m.edsoo.ru/7f41
6194
bubmuoreka [JOK
4.3 ATmocdepHOe aBieH1e 6 https://m.edsoo.ru/7f41
6194
JlelicTBUE KUJIKOCTH U bubmuoreka [JOK
4.4 rasa Ha orpyXEéHHOE B 7 1 3 https://m.edsoo.ru/7f41
HHX TEJIO 6194
Hroro no paszneny 21

Paznen 5. PaGoTa 1 MOIIHOCTb. DHEprus

5.1

PabGora u MOIITIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
6194
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