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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o  (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYaloUIMXcs W OpraHu3alMio HM3y4deHHs (QU3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
BocrnuraTenbHbIH MOTEHIMAT TpeaMeTa «AJredpay peann3yercs 4epes:

e [00yXJAeHHE O0O0ydaroIIUXCsi COONI0AaTh Ha YPOKE OOLIEHPUHSATHIE HOPMbI IIOBEJIEHUS,
mpaBwiia OOIIEHUS CO CTapmiuMu (MeAarorudyecKuMu pabOTHUKAMU) U CBEPCTHHKAMU
(oOy4aromumMucs ), MPUHIHUIBI Y4eOHOU JUCIMIUIUHBI U CAMOOpPTraHU3allUY;

® MPUBJICUCHUE BHUMAaHUS OOYYAIOMIMXCS K LEHHOCTHOMY acCIleKTy H3Yy4aeMbIX Ha YpOKax
IIPEIMETOB, SIBJIEHUM, COOBITUI Yepe3: — oOpallleHre BHUMaHUS Ha SIpKUX JesTelled KylIbTYpBhl,
CBSI3aHHBIX C M3y4aeMbIMHU B JAHHBIM MOMEHT TE€MaMH, Ha TOT BKJIAJ, KOTOPHIA OHU BHECIIH B
pa3BUTHE HAIlleH CTpaHbl U MUPA, HA TOCTOMHBIC MOAPAXKAHUS MPUMEPHI UX JKU3HHU, HA MOTHBBI
UX MOCTYIIKOB;

® ICMOJb30BaHHE BOCHUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOro mpeaMmeTa JUis
dbopMupoBaHHS Yy OOYy4arOIIMXCS POCCUHCKUX TPAAUIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEH 4epe3 MOoJ00p COOTBETCTBYIOUIMX TEKCTOB JJIsl YTEHUS,
pOOJIEMHBIX CUTYalUi 1711 OOCYKICHHS B KJ1acce;

® VHHUIMHPOBaHHE OOCYXIEHUH, BBICKA3bIBAHUI CBOEro0 MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K W3YYaeMbIM COOBITUSM, SIBJICHHSIM, JIMIIAM, MPOU3BEICHUSIM
XYyJ0’)KECTBEHHOU JTUTEpaTyphl U UCKYCCTBA;

e BKJIOYEHHE B YPOK HUIPOBBIX MPOIEAYpP, KOTOpPbIE IOMOTalOT MOAJAEPKaTh MOTHBAIUIO
00yJaromuxcs K NOMy4eHUIO 3HAHUH, HAJTaXKUBAHUIO TTO3UTHBHBIX MEKJIMYHOCTHBIX OTHOIICHUI
B KJIacce, TOMOTAl0T YCTAaHOBIICHUIO TOOPOXKeENaTenbHON aTMOc(hepsl BO BpeMs YpOKa;

e MpUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (OpM PaOOTHI, CTUMYIHUPYIOIMIUX MO3HABATEIBbHYIO
MOTHBAIIUIO 00 YYaIOIINXCS,
® IpUMEHEHHUE TPYMIOoBOl paboThl Wi pabOThl B Mapax, KOTOpbIE CHOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaHTHOW pabOThI M B3aUMOACUCTBUIO C IPYTUMU 00YJaIOIIUMUCS;

e BHIOOp M HCIIOJIB30BAHHE HA YpPOKaX METOAOB, METOJIUK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIMTATEIbHOE BO3/CIICTBHE HA JIMYHOCTH B COOTBETCTBMM C BOCIUTATENIbHBIM HJICANIOM,
LEJbIO U 3a/1a4aMU BOCIIUTAHUS,

® VHHUIIMUPOBAHHWE U TOMAJEPKKA HCCIENOBATEIbCKONW NEATENIbHOCTH IIKOJIBHUKOB B (opme
BKJIIOUEHUSI B YPOK pAa3IMUHBIX HCCIIENOBATeNIbCKUX 3aJaHui, 4YTO JaéT BO3MOXHOCTH
oOy4aromuMcsi TPUOOPECTH HABBIKM CaMOCTOSITENIBHOTO PEIIEHUs TEOPETUYECKOW MpoOIeMbl,
reHepUpOBaHUsS U O(OpMIIEHUSI COOCTBEHHBIX THIIOTE3, YBAKUTEIHLHOTO OTHOUICHHS K UY>KUM
U7esIM, MyOJIMYHOTO BBICTYIUICHHUS, QpTyMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PEHUS;



® YCTAHOBJICHHE YBAKUTEIIbHBIX, JOBEPUTENIbHBIX, HE()OPMAIBHBIX OTHOIIEHUH MEXIy
YUUTENEM U YYCHUKaMH, CO3JIaHHE HA YPOKaX YMOLMOHAIBHO-KOM(OPTHOM Cpebl.
[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
oOyueHust (1o Kjaccam), HpeajaraeT IPUMEPHYIO IIOCIEJOBATEIbHOCTh H3YYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOTO COJEpKAaHUS M Y4YETE BO3PACTHBIX
0coOeHHOCTEH 00yJaronIIXCs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LENbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3JIaHMM paboueil mporpamMMsl 10 y4eOHOMY IIpeIMETY.
OusmKa ABISETCS CUCTEMOOOPa3yIOIIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUEecKre 3aKOHBI JISKAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actTpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, NPEAOCTaBIsAET HaubOosee sICHble 00pa3lbl INPUMEHEHHs HaydHOIo METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUS JOCTOBEPHBIX 3HAHUN O MUpE.
OnHa W3 TVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAYYHON TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaronuxcs.
N3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMPEIIOAaracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb!
® HAy4YHO OOBACHATH SIBIICHUS,
® OLEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEI0BaHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4yHBIE JOKa3aTeJIbCTBA IS
MIOJTy9YEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOT'O OOIIETr0 OOpa30BaHHS ONpPEIEIECHBI B
Konuenmuu npenogaBanus ydyebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®@enepanuu, peaau3yloIMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosermnm MunncreperBa npocsemenus Poccuiickon ®enepanun
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).
Henu nzyvyenus pU3NKH:
e [puoOpeTeHue HHTEpeca U CTPEMIIEHUS OO0YyYaroIUXCsl K HaydHOMY H3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEJCTABICHUH O HAy4yHOM METOAE TMO3HaHUs U (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOCHMS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (U3UKHU JUISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATrOTOBKA K JajbHEUIIEMy 0O0yYEHHIO B 3TOM
HaIpaBJICHUH.

Jloctmxenne >3TUX Iiefedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ecreurnBaeTCs pelIeHHEM CIISAYIOUINX 3a1a4:

e [puOOpeTeHHEe 3HAHWA O JAUCKPETHOM CTPOEHUHM BEIIECTBa, O MEXaHHYECKHX,

TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e [puoOpeTeHue yMEHUl OmuChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BAaHUEM ITOJTyYSHHBIX 3HAHUIA;



® OCBOCHHE METOJIOB PEIICHHS TPOCTEHINNX pacu€THBIX 3a7ad C HCIOJIh30BAHUEM
(GU3NIECKUX MOJIENICH, TBOPUECKUX U MPAKTUKOOPUECHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTopHble pabOThl M AIKCIIEPUMEHTAIBHBIC HCCIICAOBAHUS C HCIIOJIb30BAaHHEM
MU3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE TPUEMOB PabOTHI ¢ WHQPOpPMAIUEH (U3UUECKOTO COJEPIKAHUS, BKIFOYAsS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAaIU3 W KPUTHUECKOE
OlLICHUBaHKE MHPOPMALINY;

® 3HaKOMCTBO cO chepaMu npodecCHOHAIBHON JCATEIIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS

oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacosB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno Gusnke nepeyeHsb J1adopaToOpHbIX paboT U OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp IMpOBEIEHUsl J1abOpaTOPHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CITIUCKA IKCIIEPUMEHTAITLHBIX
3aJJaHMi, TIPeJIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO dK3aMeHa 1o (u3uke.



COJAEPKAHUE ObYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3HYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuMHbL. M3Mmepenue Qusnueckux BenuuuH. Pusznmyeckue HpUOOPBHI.
ITorpemnocTs U3MepeHui. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAy4YHBII
METOJ IO3HaHMA: HaOJIO/IeHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBMKEHME TIMIIOTE3,
SKCHEpPUMEHT IO IPOBEpKE THUIOTe3, OO0bscHeHHe HalOmromaemoro sBieHusa. OmnucaHue
(u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuszuueckue MpuOOpHl U MpoLeaypa MPSIMbIX U3MEPEHHH aHaJIOroBbIM M LHU(POBBIM

puoOpoOM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenue HEHBI JeIEHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

W3mepeHune pacCTOSHUM.
N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.
Onpenenenue pasmMepoB MaJbIX TEI.

v wnN

W3mepenne TtemrepaTypbl MNpH TOMOIIM >KUIKOCTHOTO TEpMOMETpa M JaT4HKa
TEeMITepaTypHhl.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIApUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, WX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U  TBEPIBIX
(KpUCTaIIMYecKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpavyuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBIICHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Oruenka auamMeTpa aToMa METOAOM PsiIOB (¢ Ucmosib3oBaHueM (hoTorpaduwii).

2. OmbITHI IO HAOMIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO TCUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE JABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUe Tell KAk NPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMoOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MexaHu4ecKoro JBUKEHHUs Teja.

2. H3mepeHue CKOPOCTH NPSIMOJUHEUHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHH TEJl.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnovie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABIKEHUS (LIapUKa B KHAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa 10 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCSl TOBEPXHOCTEH.

Pa3nen 4. laBinenune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbIIIEHUS U YBETUUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHuss TBEpABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  [mapocratuueckuit  mapamokc. CooOmarommecs cocyabl.  [uapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obomnouku 3emmu. OnbiT Toppuyermnu. M3mepeHue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
atMoc(epHOrO0 MJaBJeHHUS OT BBICOTHI HaJl YypoBHeM wMops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mppaBnnyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

v wnN e



3aBUCHMOCTh BBITAJIIKMBAIOIICH CHJIBI OT O00BbEMa MOTPY)KEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAHUE WJIM IOTPY>)KEHHE Tell B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuwie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HaA TEJNO, IOrPYKEHHOE B
KUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa MOrpyKEHHON B JKUAKOCTh YAaCTH Tella U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgen 5. Pa6ora u MOIIHOCTH. JDHEPrHUs.
Mexanundeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
ppiuara. IlpuMeHeHne npaBuia paBHOBECHs ppluara K OJIOKY. «30JI0TO€ IPAaBUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexannueckas dSHeprua. Kunetndeckas u noreHuuainbHas 53Heprus. llpespaienue

OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[TprMepbI MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KII1/] HakIOHHON MIOCKOCTH.
4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW DHEPIUH.
8 KUIACC

Pa3znea 6. TensioBbIe SIBJIEHHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TeroBoe
pacIIMpEeHHe U CXKaTHe.



Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHL.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH »JHEpPruu: TeIuionepenavya Hu
coBepieHre padoThl. Bupl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonuuecTBo TemioThl. YaenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH U TeIlioBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepleBaHUE KPUCTAIMYECKUX
BEIIECTB. YAenbHas Terjora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. VYnaenbHasg Ttemiora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(epHOro JaBIeHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TomMBa. Y iejbHasi TEMJI0Ta CrOPaHHUsL.

[Mpunmunsr pabdotel TermoBbix aBurartenedt KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3aLIUTa OKPYKaroLeH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUI.
Habmntoienue TemnoBoro paciuvpeHus Ted.
V3meHeHne naBlIeHHs ra3a Mpu H3MEHEHHH 00bhEMa 1 HarpeBAaHUH MITH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Bunae! renonepenaun.
OxJaxaeHue mpyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
. Habmroienue xunenus.
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. HabnroieHue nocTostHCTBa TeMIepaTyphl MPpH TIaBIECHUH.

13. Mojenu TEeIIOBLIX ABUTaTelei.

Jlabopamopuvie pabomul u onvimel.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI O BhIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OmnbIThl IO HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEIl.
4. OrmpezenieHne TaBIeHUS BO3AyXa B OAJJIOHE IINPUIIA.
5. OmnbITel, JEMOHCTPUPYIOIINE 3aBHUCUMOCTH MHaBJICHUS BO3AyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIAKICHUS.

6. IlpoBepka THMIOTE3Bl JHWHEWHOW 3aBUCUMOCTH [UJITMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaOmroneHne n3MeHEHUs BHYTPEHHEH SHEPTUU Tejla B pe3yibTaTe TEIIoNepenaadn u
paboThl BHEITHHUX CHIL

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA MTPH CMEIIMBAHUH XOJIOIHOM U TOpsYel BOMIBI.

9. OmpezneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeThiM METAIMYECKUM LIHJIHHAPOM.

10. Onpenenenue yaenbHOM TEINIOEMKOCTH BEIIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJICHUS JIbJA.

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.



OnekTpusanusa Ted. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. B3auMoaelcTBue 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUSI 3apsSKEHHBIX TEA OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIAMM).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro nojis. [IpuHuun cyneprno3unun
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsioB. DIeMEHTapHbIA 3ieKTpuueckuil 3apsa. CrtpoeHue
aTtoMa. IIpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. cTOUuHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XUMHYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ConpoTuBIEHHE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[locnenoBarenbHOE U MapauieIbHOE COCTUHEHUE POBOAHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrOo TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENH ICKTPUICCKON dHEPTUH B ObITY. KOpOTKOE 3aMBIKaHHE.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mMoJe.
MarnuTtHoe noje 3eMiii U ero 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nosie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lMcrnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue  3neKTpOMarHUTHOM  uHAyKuMH. IlpaBuno Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs UHTYKIIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

M cToYHNKM TOCTOSIHHOTO TOKA.
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JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DIIEKTPAYECKUM TOK B )KHJIKOCTH.
. 'a30BBbIii pa3psa.
. I3mepeHue Cuilbl TOKa aMIIepMETPOM.
. I3MepeHne dIeKTpUYECKOrO HaIIPSKEHUsST BOJIBTMETPOM.
. PeoctaTt 1 MmarasuH conpoTUBIECHUN.
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. BSaHMOHeﬁCTBHe IIOCTOSIHHBIX MAarHuToOB.
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. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs TOJIFOCOB MArHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JleficTBue€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUS 3IEKTPOMArHUTHON MHIYKIIUH.
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23.
24,
25.

OmnbiTel Dapajes.
3aBI/ICI/IMOCTL HaHpaBHeHI/IH I/IHILYKHI/IOHHOFO TOKaA OT yCHOBI/Iﬁ €I'0 BOBHUKHOBCHMUSI.
DIIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimeol.

1. OmnbIThl O HAOMIOIEHUIO TEKTPU3ALMU TNl MHIYKIMEH U IPU CONPUKOCHOBEHUU.

2. HccnenoBanue nelCTBUA NEKTPUYECKOTO MO HA IPOBOAHUKYU M TUAIIEKTPUKH.

3. CoOopka u mpoBepka padbOThI AIEKTPUICCKON IEMU MTOCTOSTHHOTO TOKA.

4. VI3aMepeHue U peryaupoBaHUE CHIIbI TOKA.

5. H3mepeHue u peryiupoBaHUE HATIPSKEHUSL.

6. HMccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILLETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pPE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIHME  3aBHUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAIU IONEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH IpU IOCIEAOBATEIBLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA NP MapalIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UYLLIEr0 YEPE3 PESUCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIbI TOKA, UAYIIETO YEpe3 JaMIIOUYKy, OT HalpsLKEHUS
Ha HEW.

13. Onpenenenne KI1/] narpeBarens.

14. MccnenoBaHre MarHUTHOIO B3aUMOZECHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MarHuTHOTO IOJIsI TOCTOSHHBIX MAarHUTOB HpU UX OOBEAMHEHUU W
pa3ieNeHNN.

16. MccnenoBanue JENCTBUS DJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBHS KaTyIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJICHUS TOKA B KaTYyIIIKE.

18. M3ydeHue AecTBUSI MArHUTHOTO MOJIS HA POBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
W3MEHEHUH 3HAYECHMsI U HAIIPABJICHUSI MHAYKIIHOHHOTO TOKa.

9 KIIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHUs. PaBHOMepHOe mpsiMONMHENHOEe ABMkeHue. HepaBHoMmepHoe
npsMOJIMHEHOe JnBIKeHne. CpenHssi U MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JIBIKCHUH.

Yckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOe ABMkeHne. CBoOoaHoe naaeHue. OnbIThI

Tlamunes.

PaBHOMepHOE nBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.



ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akoH Hprorona. [IpuHimn
CYNEPIIO3ULUU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMsSI, CHJIa TPEHHS
IIOKOsI, JPYTHUE BUBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MajeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPErpy3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Tea0. PaBHOBecue TBEPAOTo TeIa
C 3aKpEIUIEHHOH OChIO BpameHus. MomeHT cuibl. LleHTp TsbxecTy.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabothl. lloTeHuManbHas SHEprus Teia, MOAHATOrO HaJ HOBEPXHOCTBIO 3EMIIM.
IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoeHre MeXaHu4ecKoro IBUKEHUS TeJla OTHOCUTENbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H U TPAEKTOPUU IBMXKEHMSI OJHOTO M TOTO K€ Tela OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

M3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

HaOGnronenue 1BUKEHUs Tela 10 OKPYKHOCTH.

Habumronenne MexaHMueCKUX SIBJICHUM, IPOUCXOAIIMX B cucTeMe oTcuéra «Tenexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa PU3UKHU.

o v kW

3aBUCHMOCTh YCKOPEHHMSI TeJla OT MaccChl Tejla U IeHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHII IIPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUHU TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOIEHCTBHM.

14. HaGmroieHNe peakTUBHOTO BU)KEHUS.

15. CoxpaHeHre MEXaHUYeCKOM SHEPIUU IPpU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTHU IIPH IBUKEHUU TeJIa O] I€HCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa I pa3rOHAa M JaIbHEHIIEr0 PaBHOMEPHOIO JBHKECHUS
LIApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IIPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.



6.

7.
8.
9.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKCHHS OT CHIIBI HOPMAaIbHOTO
JaBJICHUA.

Onpenenenne kKodhUIIMEHTA TPEHUS CKOJBKCHHSL.

OmnpeneneHne )XECTKOCTU TPYKHUHBIL.

Omnpenenerre pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JIBHXKCHHH Teja II0
TOPU30HTAILHON MTOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCIIOJABHKHOI'O U IIOABUXKHOI'O OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexanndeckue KoJ1e0aHus U BOJHEIL.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
amMIuTyna. MaremMatud4ecKuil M NPYKUHHBIA MasATHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEIbHOM JIBHKEHUU.

3aryxarmue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpoaonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicoTa ToHa. OTpaxkeHue 3Byka. IHppa3ByKk U yiIbTpa3BYK.

Hemoncmpayuu.
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HaGnronenue koneOaHuit Tes1 o 1eHCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habumonenune xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHU U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Ornpezenienre 4acToOThl U IEPHO/Ia KOJICOaHU MaTeMaTHYECKOTO MasiTHUKA.
OrnpezenieHre 4acTOThl U TIEpHoJia KoJeOaHuil Mpy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TepUo/a KoJeOaHW TOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

WccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJICOAHHUM MPY>KUHHOTO MasSTHHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TE€pHOJa KOJeOaHWM Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpys3a.

OnBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TMepHofa KoleOaHWUW MPYKUHHOTO
MasTHUKa OT MacChl Ipy3a U )KECTKOCTHU IPYKUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Paszpnen 10. DinekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
ONEKTPOMarHUTHOE MoJIEe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBONMCTBA 3JEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. McIionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM

CBsI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

W3ydeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.



Pa3zpnen 11. CBeroBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku ceera. lIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Tpenomnenue cBera. 3aKoH npesnomiieHus cBeTa. IloaHoe BHyTpeHHee OTpa)XKeHHUe CBeTa.
Vcnonb30BaHue MOJHOTO BHYTPEHHET0 OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox mydedt B nmH3e. Omnrtuyeckas cucrema (oroammnapara, MHKPOCKONA U
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cllo’keHNE CIEKTPaIbHbIX 1IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHEHOE PAaCIIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tony4yenne n300paXkeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomiienue cBera.
OnTH4eckuii CBETOBOI.
Xon styueit B coOnparomieit Jmnse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIHH3.
[Tpuniun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mopens riaaza.
11. Pa3nosxeHue Genoro cBeTa B CHEKTP.

W NOUL R WDNRE

12. [TosmyueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. MHccrnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHMsI CBETOBOTO JIyda OT yrJia MaJeHusl.
2. HzyueHue xapakTepUCTHK U300paxeHUs IpeaAMETa B IIJIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIIEHHS CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Onpenenenue GOKYCHOTO PACCTOSHUS M ONTUYECKOMN CHUJIBI COOMpArOIeit TUH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpIThl MO BOCHPUATHIO LIBETAa MPEIMETOB NpPU UX HAOIIOJAEHUU Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3nen 12. KBantoBble siBJIeHUSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
norsiouieHue ceera atoMoM. KBanTel. JInHelyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, O6eta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas Mopens aromMHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpamnieHus. l[lepuon

Nouv s

noJtypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsiIOBOO0 U MAaCCOBOTO YMCE. DHEPTUs CBS3U
ATOMHBIX SAO€EP. CBZSB MacCChbl M DHEPIruu. PeaKHI/II/I CHUHTE3a WU JOCJICHUA SAICP. Uctounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JleiicTBUSA paglOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUS U TOTJIOMICHHUS.

2. CrhexTpsl pa3IMvHbBIX Ta30B.

3. CunekTtp Boaopoaa.



4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. Pa0ota cu€Tunka HOHU3UPYIOLUIUX U3Ty4YEHUH.

6. Peructpauus uznyyeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwvie padbomot u onvimeol.

1. HaGmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPIMM YaCcTULIBI 10 TOPMO3HOMY IYTH (I10

dororpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOPHUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENHEHO--0000MIAIONINIT  MOAYAb MpeAHAa3HAuYeH MJi1 CUCTeMaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA JIEATEIHbHOCTH, MPUOOPETEHHOTO MPU U3YICHUHU
BCEro Kypca (hU3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wu3ydyeHUH JAaHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIbI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecreuynBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YyJIbTaTOB 00yudeHus, (popMuUpyeTcs e€CTeCTBEHHOHAy4dHas
rPAaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJICJOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (U3NYECKUE SBJICHHS, MPUMEHsS TMOJyYeHHBbIC 3HAHMUS,
pemarh 3aJa4u, B TOM YHMCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
4TO 00YYaOIINECs BBITOTHSIIOT 33JaHHSI, B KOTOPBIX UM TIPEIJIaracTCs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH pacrno3HaBaTh U HAY4YHO OOBICHATH (PM3HUECKUE SBICHUS
B OKPY’KaOIIEeH MPUPO/IE€ U MTOBCEIHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJbl MCCIIEOBAHUS (U3UYECKUX SIBIICHUN, B TOM YHUCIE IS
MIPOBEPKH THIOTE3 U MOTYUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HambOoyee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMep, MPAKTHYECKOTO0 HCIOJIb30BaHMS PA3JIMUHBIX HMCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarormierocst Oynyt c(hopMUpPOBaHBI CIEIYIOIINE TNYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

— MPOSIBIICHHE MHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOM (hru3nyeckoi
HayKU;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAUYUMBIX U dTHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUN (PU3UKU;

— OCO3HAHHE BAXXHOCTU MOPAJIbHO-3THYECKUX IPUHLIUIIOB B IEATEIILHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMUSA:

— BOCHPUATHE ICTETHYECKUX KAYeCTB (PM3MYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONIECH KYJIbTYpbI;

— pa3BUTHUE HAYYHOH JIFOO03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS ¥ IMOLMOHAJIBLHOI0 0JIArONONYYHs:

— OCO3HaHME LIEHHOCTH 0e30macHoro odbpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha J0porax, ¢
ANEKTPUYECKUM U TEITIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— copMUPOBAHHOCTH HaBbIKA peIeKCHH, MMPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTo
K€E MpaBa y Jpyroro 4ej0BeKa;

6) TpyAoBOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pPEIIEHHM MPAaKTHYECKHX 33a/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COIMAIbHOM HAaNpaBIEHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yUEHHIO MPO(eccHii, CBI3aHHBIX C (PHU3UKOM;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pemieHus 3a7ady B O0JIACTH
OKpY’Karolllel cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJTEICTBUN
JUISl OKPY>KarOIEe CpeJibl;

— O0CO3HAHME TI00ALHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHus;

8) ajanTannu K HU3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHMH HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

— NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO AEATEIbHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWUU, B TOM uucie (OpMYIHPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3MUYECKUX O0OBEKTaX U SIBICHUSX;



® — OCO3HaHHE JCPHUIIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

¢ — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHNUU HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMTPHUPOIEL, 06H.I€CTBa 1 3KOHOMMKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEHCTBUH C YYETOM BIIMSHHUS Ha OKPYKAIOILYIO Cpeny, BO3MOKHBIX

Ir100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAHBI MeTalpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHUBEPCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBHSA

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(pUKAMK, OCHOBAHHS JJIsi 0000IIeHNUs
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (PaKTax, TaHHBIX U
HaOJII0JICHUSX, OTHOCAUIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH IIPUYUHHO-CIIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UYECKUX SBJICHUH U
IIPOLIECCOB, JieNaTh BBIBOJBI C HCIOJIb30BAaHUEM JAEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CIoco0 pemlieHuss ydeOHOW —(HU3MYecKol 3agaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBIOOp Hambojee MNOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENTLHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUSA:

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBINA
bu3nYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PU3UIECKOTO SIBICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI IO  pe3yjabTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIee pa3BUTHE (HU3HIECKUX MPOIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

OPUMEHATHh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHONW yueOHOo! pusnueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY MpencTaBieHUs HWHPOpMalUA U
WLTIOCTPUPOBATh pElIaeMble 3aJla4d HECIOXHBIMH CXEMaMH, JuarpaMMamMH, WHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JaelcTBUA:

B XoJe OOCyXIeHHMs Yy4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aa4l U MOoAep KaHie 01arokKeaaTeIbHOCTH OOIICHHS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacCTHHKOB [JHAajora,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3ZUIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3YAbTAaThl  BBINOJHEHHOTO  (M3MYECKOTO  OIbITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh [EId COBMECTHOW JAEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTHKCHUIO: PACIPENENATh POJIM, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITOJIHATH CBOIO YacTh Pa0OTHI, JOCTHUTas KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMMH TPOMYKT 1O KPHUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHble yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nyecKuX 3HAHUI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
NPUHITHE PELIEHUS B TPYIIE, IPUHATHE PELICHUHN IPYyIIIon);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pelIeHUus (U3NYECKOM 3aladd WU IJIaHa
UCCIIEIOBaHMs C Y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHpPOBAaTh MpejaraéMble BApUAHThI PELICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHHUS) Ppe3yJIbTaToB JESATElIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBLHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUTh ce0s1 Ha MECTO JPYroro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUICHWH (GHU3UYECKUX 3ajady HId B
YTBEPKICHUAX Ha HAy4YHbIEC TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEJAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHYECKHE SIBIICHUS, HAON0JICHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyath siBrieHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCcTUIl BEHIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJCIHCTBUE TeEll, PABHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChbIO BpaLICHMs, Iepeladya AaBJIeHUsS TBEPIBIMU
TeJIaMHU, KUAKOCTSAMHU U razaMu, aTMoc(epHoe JaBjieHUE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MABICHHS Ha XKMBOW OpPraHU3M, IUIaBaHUE PBIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

ONMCHIBATh U3yYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Tas3a), BBITAJKMBAIOUIAas CWJIA, MEXaHHW4eckas paborta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrHs), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONb3YEMbIX BEIMYMH, X 0003HAYEHUS U €TUHUIIBI
(bu3nYeCKUX BEIMYUH, HAXOAWUThb (POpPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpapUKH M3YYEHHBIX 3aBHCHUMOCTEH
(bU3UUeCKUX BEIHYNH,

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MYEeCKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
npaBujIa CIOKEHMs CUil (BIOJIb OJTHOW TpsiMOif), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ MPABUIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyal[Mil MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTMYECKHX IIaroB ¢ OMopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pewmatb pacuéTHble 3agayd B 1-2 J1eicTBHA, HUCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMUMBIE AJIS PEIICHUsS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BEIIMUHMHEI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0OB, B OIMCAHMM MCCIEAOBAaHUS BBIJACIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumore3sy), paszauyaTh M HMHTEPIPETUPOBATH IOJTYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOZI€ OIbITA, JI€1aTh BBIBOJBI [10 €T0 Pe3yibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMblE NPEANON0XKEHUs, COOUPAaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBIIOJIHATh IPSIMbIE U3MEPEHUS PACCTOSIHMSL, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HMCIOJIH30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOIN BEIUYMHBI OT JAPYroH ¢
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JBHXKYILEIOCs
Telna OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIu
CONPUKOCHOBEHMSI TeJl, CHJIbl YIPYTOCTH OT YAJIMHEHHS MPYXKUHBI, BBITAJIKHUBAIOLIEH
CWJIBI OT O00BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Tesa, OT INIyOWHBI, HA KOTOPYIO HOTPYKEHO TeJo,
YCIIOBHW TIJIAaBaHUS TEJ, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIy4YEHHON
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE MPEUIOKEHHBIX TaOauIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBa
KUAKOCTU W TBEPAOro Tela, CHJIA TPEHUS CKOJNBXKEHHUS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(PUIMEHT MOJE3HOro AECUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MpPEI0KEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAUE€HUE NICKOMOM BEIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHKEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYIbl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAHMA (B TOM 4YMCIE: TMOAIMUIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHM INpPEcC, MaHOMETpP, BBICOTOMED, MOPIIHEBON HAcoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkne 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHYECKOrO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJIHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH TNpH OOpalleHud ¢ NpUOOpaMu U TEXHHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 3JI0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalolllei cpese;



OCYIIECTBIISATh OTOOP HMCTOYHUKOB HWH(poOpmaimu B HHTepHETE B COOTBETCTBUU C
3aJIaHHBIM OMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U TTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPHU BHITIOJIHEHUH YUYCOHBIX 3aJIaHU HAYYHO-TIOMYJISIPHYIO JIUTEpPaTypy
(U3HYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTu HHTepHeT,
BIIAJCTh NpUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHPOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KpaTKHUE MUCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpPMAIUU (GU3HIECKOTO COJEPIKAHMS, B TOM YHUCIIE ITyOJIMYHO JIeIaTh
KpaTKHe COOOIICHHSI O Pe3y/IbTaTax MPOCKTOB WM YYCOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJIEHUE IPE3ECHTALIUEH;

IIPYU BBIMIOJIHEHUHU yYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenesaTh 00S3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C MIOCTABJIEHHBIMU 3a/1a4aMU, CJIEAUTh 32 BBIIIOJIHEHUEM TUIaHA
NEHCTBUH, aJeKBAaTHO OICHWBATh COOCTBCHHBIA BKJIAJ B JEATCIBHOCTH T'PYIIIBI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.
K koniy o0ydyenus B 8 kjiacce rnpeMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTh y O0YYAIOIIUXCSI YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBHKEHUE aTOMOB H
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIH Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsil, IIEKTPUUECKOE
1oJie, TPOBOJHUKH U JAMDIIEKTPUKH, MOCTOSIHHBIA 3IIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;

paznuuath SBIeHUs (TETUIOBOE pACUIMpPEHHE M CXKaThe, TeIUIomnepenaya, TEIIOBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJICHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, Terionepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHCAaHUI0 MX XapaKTEepPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (u3ndeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KaMWUISIpHBIE SIBICHUS B NPHUPOAE, KpUCTAUIbl B mpupone, uznydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
DJICKTPUYECKUE SIBJICHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emIie, IONSPHOE CHUSHUE, MIPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh  BEIIECTBA, yJelbHAs TEIUIOTa TIUIABJICHMS, VYACIbHAas TeIioTa
nmapooOpa3oBaHus, yIelbHas TEIUIOTAa CTOPaHMs TOIUIMBA, KOY(PQHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO31YyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTHUBIEHHE IMPOBOJHUKA,
yJIeIbHOE CONPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUYECKOTO TOKA), IPU
OMKMCAHUN TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIHOJIb3YyEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3UYECKHUX BEINYMH;

XapakTepru30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCHOIb3Ys
OCHOBHBIC TIOJOXKEHHUSI MOJIEKYJISPHO--KHHETUYECKOW TEOPHHM CTPOCHHS BELIECTBa,
IOPUHLIAIT CYNEPHO3UIMK Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsifa, 3akoH Oma Jis ywacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alHCHIBATH €T0
MaTeMaTHYECKOE BhIPAXKECHUE;

O0BSCHATH (PU3MUECKHE MPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIui MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacdéTHble 3a7adyud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBHSA 3a/1aud
3aMMCBHIBATh KPATKOE YCJIOBUE, BBIABISATH HEAOCTATOK JAHHBIX JUISI PEUICHUsS 3a/1a4H,
BbIOHMpaTh 3aKOHBI U GOPMYIIBI, HEOOXOAUMBIE /ISl €€ PellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIIMUYUHBI C N3BECTHBIMU JaHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOIIM (PH3MUECKUX
METOJIOB,  WCIOJNB3ysd  OMUCAaHHE  KCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
NPEIOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MPOBOAMTH OMBITHI MO HAOMIOIEHUIO (PU3UYECKHUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIEPATypPhl, CKOPOCTH MPOIlecca OCThIBAHUS U HarPEeBaHUS MPU U3TyUYEHUU OT IIBETa
W3NIydaronie  (MOTrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl KHUJIKOCTH M IUIOMAAN €€ TOBEPXHOCTH, OJJIEKTPH3AlHi Tel U
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIM3aIisl MATHUTHBIX MMOJEeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA JJEKTPOMArHHWTa, CBONCTBA AJIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (OpMymupoBaTh TMpPOBEPsSEMbIE TPEANOIOKEHUS, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHCHIBATH XOJA OMNbITA U
(dbopMyITHUpPOBaTH BHIBOIBI;

BBITIOJHATH MPSMbIE MU3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIAXKHOCTH BO31yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAHMEM aHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
(GU3NYECKNX BEIWYUH, CPAaBHUBATh pPE3YJIbTAaThl M3MEPEHUH C YYETOM 3aJaHHOM
a0COTIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEJOBAHHE 3aBUCUMOCTH OJHOW (PM3MUECKO BEIMYUHBI OT JPYrou ¢
UCTIOJI30BaHUEM TIPSMBIX W3MEPEHUH (3aBUCUMOCTH COMPOTHBIICHUS MPOBOJHHUKA OT
€ro JJIMHBI, IUJIOLaM MOMEPEYHOro CEeUYeHHUs M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HA MPOBOIHUKE,
HCCIIEIOBAaHKUE TIOCIIEIOBATEIbHOTO U MapajUIeIbHOTO COEIUHEHHH MPOBOJAHHUKOB):



IUITAHUPOBATh HCCIEIO0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHMs, CIEays
NPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBHCUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMYUH (yIeslbHas TEMI0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEeays
IPEJJI0KEHHOW MHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEIMUNHBI,

coOmoaTh TpaBWJa TEXHUKH Oe30MacHOCTH Ipu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJIBTMETP, CUETYUK DIEKTPHUECKOU
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTENb
IIOCTOSIHHOTO TOKA), HCIOJIb3YsS 3HAaHUA O CBONCTBaX (U3MUECKUX SBJICHUH U
HEo0XouMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CcXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX IIeNel ¢ MOCIeI0BaTeIbHBIM U MapajulebHbIM COEINHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENei;
OPUBOJIUTH TpPUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEAHEBHOW KHU3HU MJs OOecreueHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarollei cpese;

OCYIIECTBIIAATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHUS JIONOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBITh
HE0CTOBEPHO;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUECKOro Co/Aep)KaHMs, CIpPaBOYHBIE MaTepHajbl, pecypchl ceTd VIHTepHer,
BJIAJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MUCHbMEHHBIE M KpPAaTKUE YCTHbIE COOOIIeHUs, 00o00mIas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOoNIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM HCCIEN0BaTENbCKON
JeSITeIbHOCTH, MPH 3TOM IPAaMOTHO HCIIOJIb30BaTh U3YYCHHbIM MOHSATHHMHBIN ammapat
Kypca (PU3HKH, COMTPOBOXK/IaTh BBICTYIUIEHNE TIPE3EHTALINEH;

IpU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEIOBaHUN (UBNYECKUX MPOIIECCOB
pacrpenensaTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKAaTHUBHOE B3aUMOJICHCTBUE, MPOSBISSl TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.



K koHIy o0y4eHus B 9 kjacce npeaMeTHbIEC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIMXCS YMEHU:

WCIIOJB30BaTh MOHATHSA: CHCTEMa OTCYE€Ta, MAaTepUallbHAas TOYKA, TPACKTOPHA,
OTHOCHUTEJIBHOCTh MEXaHHMUYECKOTO JIBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKue KosebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYyK M  yJIbTPa3BYK,
AJIEKTPOMArHUTHHIC BOJIHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWsl M IOIVIOIIEHUus, anbda-, Oera- U ramma-
U3IIy4€HUs1, U30TOIIBL, SIZICPHAs SDHEPIEeTHKA,

pa3iauuaTth SBIECHUS (PaBHOMEPHOE UM HEPAaBHOMEPHOE MNPSMOJIMHEHHOE IBUKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTHM, B3aUMOJCHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalOIMe W BBIHYXJICHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE€ JBI)KCHHE, OTPaXXEHUE 3BYKa, MPAMOJIMHEHHOE PACIPOCTPAaHEHHUE,
OTpa)XCHHE U IIPEJIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTpPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOr0 CHEKTpa H3JIYy4EHUs)
[I0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (prU3HUYecKoe SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBJICHHUIA B OKpY)KaromeM Mupe (B
TOM yuclie (U3NYECKUEe SBJICHUS B MPUPOJAE: MPUIUBBI U OTIMBBI, ABH)KCHUE IUIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpHUpOJAE, OUOJOrMYecKoe  JeWCTBUE  BHJIUMOTO,
yAbTPauOIETOBOTO U PEHTIC€HOBCKOTO HM3JIY4YE€HUH, €CTECTBEHHBIN paJuOaKTHBHBIN
(GOH, KOCMHMYECKHE JIy4H, paAHMOAKTUBHOE MW3JIyY€HUE TMPUPOIHBIX MHUHEPAJIOB,
JefCTBUE paJiOaKTUBHBIX M3IYyYEHUIH Ha OpraHU3M 4eJOBeKa), IpU 3TOM MEPEBOJIUTH
NPaKTUYECKYI0 3aJady B yueOHYI0, BBIICNISATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

ONMCHIBATh U3yUEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSAsSs U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, MepeMellleHue, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYroCTH,
CHJIa TSXKECTH, YCKOpEHHe CBOOOJHOIO MaJieHHs], BEC Tela, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHMYEeCKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTOW MPYKUHBI, KUHETHYecKast
SHEprus, MOoJHAs MeXaHW4yecKas SHeprus, Mepuoj M 4YacToTa KojieOaHWM, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpezbl), IPH ONHCAaHUM TNPABHIBHO TPAKTOBAaTh (PU3UYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEJIUYMHY C JIPYTUMH BEJIHMYWHAMHU, CTPOUTH
rpadUKu U3y4yeHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEJINYMH;

XapakTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI DHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPUHIUN CYNEPHO3ULUU CHUII,
IPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHbl OTPa)K€HUS U TMPEIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsSA0BOrO M
MacCOBOIO 4YHCEJI TpPU SANEPHBIX PEAaKIMsIX, IpU OTOM [aBaThb CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPaKEHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—
3 u3ydeHHBIX CBOWCTBa (U3MYECKUX SBICHHH, (U3NYECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBs3bIBaOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBUE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
IPOBOAMTH pPAcuéTbl W OLEHUBAaTh PEAIMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
(bU3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh MPU HNOMOIIM (HU3HYECKHX
METO/OB,  MCIIONb3ys  ONMCAaHUE  UCCIEAOBAaHMS,  BBIICNIATH  IPOBEpsEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh IOPSAKA IPOBEACHUS MCCIEAO0BaHUSA,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3Y/IbTaThl HAOIIOACHUN U OIIBITOB;

IPOBOJUTH ONBITHI [0 HAOIIOJEHNUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIIEKTP, M3YYEHHE CBOMCTB H300pa)kKeHHsI B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HaOOpa 000PyL0BaHMsI, ONUCHIBATH X0/ ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

IPOBOAMTHh NPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMol BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoliel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCHOJIb30BAHHUEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTb IYTH OT BpPEMEHH I[P PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPa)XEHUS CBETa OT yIJa MaJeHus U
yria IpejJoMJIeHUsl OT yrila MaJieHus): IJIaHUpPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
(Gu3nUecKuX BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEJOBAHMSI,

MPOBOJAUTh KOCBEHHbIE H3MEpPEHHUsS (U3MUECKHUX BEIMYMH (CpeqHsisi CKOPOCTh U
YCKOpEHUE Tejia MPU pPaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTb, 4YacToTa M TMepHOj KojeOaHWi MaTeMaTHYeCcKOTO M MpPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEeHUs, cienysl NMPeAJIOKEeHHON MHCTPYKIMH, BBIUUCISTH 3HAUEHUE BEJIMYUHBI U
AQHAIN3UPOBATh IOJyYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOTPElIHOCTH
U3MEPEHUI;

coOioiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (M3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJIO, TOYEUHBIM HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHask MOJEJIb aTOMAa, HYKJIOHHAsI MOZEIJIb aTOMHOTO S11pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX OIUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYMKHU [1OJIOKEHHUS,
paccTosHUs M YCKOPEHHS, PaKeTa, 9X0JIO0T, OUYKH, TIEPUCKOII, (poToanmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMBI U CXEMAaTUYHbIE PUCYHKHM M3YYECHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO--
NPAaKTUYECKUX 3aJa4, ONTUYECKUE CXEMBbI JJIS MOCTPOCHHUS M300paXKEHUN B IIIOCKOM
3epKajie 1 coOuparoleil J1H3e;

IOPUBOAUTH TpHUMEPbl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM I OOecredyeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIleH Cpese;

OCYILECTBIIATh IMOMCK HHPOpMauuu ¢uzndeckoro cojepxkanuss B IHTrepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIIbHBIX NCTOYHUKOB;

UCTIOJIB30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHble MaTepuaibl, pecypcbl cetu HHTrepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHUKOB (U3UYECKOTO COAEp)KaHUs, IyOJIMYHO TMpPeICTaBIsATh
pe3ynbTaThl MIPOEKTHOW WIIM UCCIIEI0BATEIbCKOU NEATEIBHOCTH, IIPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COMpPOBOXAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2 0 0
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
1.2 du3nyecKre BeITUYUHbI 2 0 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS hitps-//m.cdsoo.rw/TE416194
Hroro no paszneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1 0 0
TPOCHHE BeIecTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) 0 | bubnnoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
FPETATHBIC COCTONHI Bemectsa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznea 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmnoreka [JOK
3.1 M 3 0 0
CAMIHCCOT ABIDICHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIIOTHOCTH 4 0 1 bubnmoreka [JOK



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
bubmuoreka [JOK

33 Couna. Baget o 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 0 bubnmoreka [JOK
’ TelaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe faieHHe 6 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CXAITCCRAT FHEpTIA https://m.eds0o.ru/7f416194
Hroro no pasaeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
bu6mmoreka [IOK
1.1 7| 7 0 0
CTpocHue 1 CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HUS
1 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 0 | bubnuotexa [JOK
’ U UX B3aUMOJIeliCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 5 5| 2 1 7
OCTOSIHHBIH JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHUTHBIC ABJICHHIA 6 > https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
DJICKTPOMATHHTHAS HHYKIHA 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KVIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexanu4deckue siBJICHHUSA
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
’ OITMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonerictBue ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 0 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannueckne KoJ1e0aHNSI H BOJHBI
bu6mmoreka [IOK
2.1 M o 7 0 3
CXAMMACCIUC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnorexka [HOK
3.1 6 0 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 0 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/74 1ada6
Uroro no pazgeny 15
Paszgea S. KBanToBbIe siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 hitps-//m.cdsoo.ru/74 1ada6
bubmuorexa [JOK
32 Crpoenne aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

| ®dusuka — Hayka o npupoze. SBneHus | 0 0
MIPUPOJIBI

2 du3uyecKue sBJICHUS 1 0 0

3 du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1 0 0
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IPU MOMOIIH KHJIKOCTHOT'O 1 0 1
TepMOMETPA U JaTYMKA TeMIiepaTypbl"”

5 MeTtoapl HaydyHOTro no3Hanud. Onucanue | 0 0 bubnnorexka [JOK
(bu3MYECKUX SIBICHUN C TIOMOIIBIO MOJIeNei https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "lIpoBepka runoTes3sl:

6 JATBHOCTh MOJIETA MIApUKa, MYIIEHHOTO | 0 |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BBICOTA MycKa"

Crpoenue BeniecTBa. ONBITHI,
7 JIOKa3bIBAIONIHNE JUCKPETHOE CTPOEHUE 1 0 0 bubmnorexa LIOK
P p https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
bubmuorexa [JOK

8 BIKEHME YaCTUIl BEIECTBA 1 0 0
A https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 0 1

ra3oB»



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

10

ArperaTHbl€ COCTOSIHUSI BEILIECTBA

11

12

OcobenHoct arperaTHbIX COCTOSTHUH BOJBI.

O6o6menue no pazneny «llepponayansHbie
CBEJICHUS O CTPOSHHUH BEUIECTBAY

Mexanudeckoe JBr>xeHue. PaBHomepHoe u
HEpPaBHOMEPHOE JIBI)KCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

14

15

16

17

CkopocTb. EquHUITBI CKOPOCTH
Pacyer myTtu 1 BpeMeHH BHKEHUS

WNuepuus. Macca — Mepa HHEPTHOCTH Tell

IInotHOCTB BemiecTBa. Pacyer macchel 1
o0beMa Tesa I10 €ro IIOTHOCTU

Jlaboparopnast pabota «Ornpezaenenue
TJIOTHOCTHU TBEPIOTO TENa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a079c¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ac4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

18

19

20

Pemenue 3anay no teme "IlnoTHOCTH
BemecTsa"

Cua Kak XxapakTepUCTHKa B3aMMOAECHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydueHue
3aBUCUMOCTH pacTshkeHU (redopmarun)
NPY>KUHBI OT MPUIIOKEHHOM CHITBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

21

22

23

SBnenune taroredusa. Cuiia TIKECTH

CBsi3b MEX]y CUJION TSKECTH U MACCOU
Tena. Bec Tena. Pemenue 3amay no reme
"Cuna Tsoxecta"

Cuna TsKecTH Ha JPYTUX IUIaHeTax.

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Du3nyecKue XapaKTEPUCTUKHU IIAHET

https://m.edsoo.ru/ff0al1502

bu6mmoreka [IOK
24 Hsmepette ci. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
26 CnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 1O bubnmoreka [JOK
OJIHOM NpsiMOM. PaBHOAENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3apau o reme
"PaBHoneiicTByromas cri"
73 Cuiia TpeHus u e€ Bubl. TpeHue B mpupoae bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yueHue
79 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexka [JOK
CHJIBI JABJICHUSA U XapakKrepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»
30 PemeHHeu 3aJ1a4 Ha (U)npez[eneHI/Ie
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau no remam: «Bec Tena»
31 «['padnueckoe n3odpaxkeHue CUI», «C’I/IJ'IBI», bubmmorexa LIOK
https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
3 «MexaHunueckoe qBUKeHUEe», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cumy, «CHb
Hasnenue. CriocoObl yMEHBITICHUS 1 bubnmuotexa [JOK
33
YBEJIMYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBIICHUS Ta3a bu6mmoreka [JOK

oT 00béMa, TeMIiepaTypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiaeHus TBEPABIMU TEJIaMH, bubmuoreka [IOK
SJKUIKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B XKUJIKOCTH U T'a3€, BBI3BAHHOE bubnnoreka [HOK
JICICTBUEM CHUJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pewrenune 3amau no reme «/laBneHue B bubnmoreka [JOK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Coobwarommecs cocyae! https://m.edSO(I)_.Iru/fan2970
. bubnnoreka [JOK
39 Tunpasaeckuii npece https://m.edsogru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMi U IPUYKHBL e€ bubnnorexka [JOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bubnnoreka [JOK
42 Bec Boznyxa. AtMocdepHoe 1aBiieHne hitps://m.c dsocL).Iru /f0a2bSa
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JaBJICHHS OT bubnnoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepouna. AtmocdepHoe naBieHue bubmuotexa [JOK
Ha pa3jIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " ATmocdepHoe
naBieHue"
47 JleficTBHE MKUIKOCTH U Ta3a Ha MOTPYKEHHOE bubnmoreka [JOK
B HUX T€J0. ApXHMeNI0Ba CUila https://m.edsoo.ru/ff0a3276
43 JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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TCJIO, IIOTPYKCHHOC B JKUIKOCTL»

JlabGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tella B

bu6mmoreka [IOK

# BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTh ! https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 Hnaarme rex 0 https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KonctpyupoBanue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U 1
onpeiereHue e€ rpy30mno bLEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBienue 0 Bubmorexa ITOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KontposbHas padota nmo teme «J/laBienue 0
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmorexa [IOK
>4 Mexanitieckas padota 0 https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
3 Morgzocts. EAMHHMIE MOUIHOCTH 0 https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€r MoOIHOCTH, ]
pa3BUBaeMOM P NObEME 1O JiecTHULE"
57 [Ipocteie Mexanu3mel. Peruar. PaBHOBecue 0
CHWJI Ha phIuare
Peryaru B TexHUKE, OBITY U IPUPOJIE.
58 JlaGopatopHnas pabora «};/ICCHI;L[IE)BaHI/Ie 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau o teme «Y cioBus 0 bu6mmorexa [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT mone3noro neicTBus

60 MexaHu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakKJIOHHOM MIOCKOCTH
61 Pemenue 3amau no reme "Pabora, | 0 bubmuorexa [JOK
mMottHoctb, KIT/1" https://m.edsoo.ru/ff0a4c48
& Mexanundeckas sHeprus. Kunernueckas u | 0 bubnunorexka [HOK
MOTEHIMAIbHASA JHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 0 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 11O TEME
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHHUE
64 U3MEHEHUS KHHETUUECKON U MOTEHIINATIbHON 1 1
SHEPTUH MPHU CKATHIBAHUH TEJIa IO
HaKJIOHHOM TUIOCKOCTH"
65 KonTponbnas pabota o Teme «Pabora u | 0
MOIIHOCTb. DHEPIHsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | 0 bubnnorexka [JOK
TeMme "MexaHn4eckoe aBHkeHue" https://m.edsoo.ru/ff0adec6
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPABIX TEI, KUIAKOCTEH 1 1 0 bubnmnorexa [IOK
" https://m.edsoo.ru/ffQadffe
ra3oB
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o
68 1 1
teme "Pabora. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13

8 KUIACC



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubnnorexa [{OK
1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 0 0
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0
3 Mopaenu TBEPAOTO, KUAKOTO U | 0 0 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha | 0 0
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETHYECKON TeOpUHu
bubnmorexa LIOK
5 Kpucrannnueckue u amopdnsie Tena 1 0 0
p pb https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTbD. | 0 0 bubnmnoreka HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmnoreka IIOK
7 TennoBoe pacliupeHue u cxaThue 1 0 0
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIiepaTypbl CO | 0 0
CKOPOCTBIO TEIJIOBOTO JIBUKEHMSI YaCTHUIL
9 Buytpennss sneprusi. Cnocodbl H3MeHEeHus 1 0 0 bubmuotexa [JOK
BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 B erionepena 1 0 0
HABLTerIonepeaatn https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[IpakTnyeckoe 1 0 1 bubmuoteka [IOK



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

KCII0JIb30BaHUE TEIJIOBBIX CBOMCTB BEILIECTB
Y MaTepHUaJioB B IEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TEIoThl. Y AeiibHAs bubmuorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TEII0BOro H6anaHca. bubmmoreka [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 }IBJ'IeIfI/I}I TI;HJIO(I:6M6H3 npu CMIe[IHI/IBaHI/II/I bubmorexa [IOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacyer konmmdecTBa TETIIOTHI, HEOOXOIMMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM
MIPU OXJIAKICHHUH
16 Jlaboparopnas pabota "Onpenenenue bubnmnorexa [JOK
YACJIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubmuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHAas TEmIoTa bubmorexa LOK
https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
YAETbHOM TEIUIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHS. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YneapHas Temiora
)1 napooOpa3zoBaHUs U KOHJEHCAIIUH. bu6muoreka [JOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
22 Bnaxxnocts Bozmyxa. JlabopaTopHas pabota bubnuotexa [JOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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"OnpeneneHne OTHOCUTEIHHOM BIaXKHOCTH
BO3ayXxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3aga4d Ha OIMPCACIICHUC BJIAXKHOCTU

23
BO3/IyXa
[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.

24 [TapoBast TypOuHa. JIBuraTesb BHyTPpEHHETO
CrOpaHus

25 KII/ TermoBoro npurarens. TemnaoBbie bubnnorexa [JOK
JBUTATENIH U 3aIIUTa OKPYKAOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7¢c

26 3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU
B TEIIOBBIX MpoOIleccax
IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
" bubnmnoreka [JOK

27 TennoBeie aBiaeHUs. MI3MeHeHne

. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIECTBa
KonTtponbHas pabora o Teme "TemnoBsie
. bubmmoteka IIOK
28 sBieHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
" https://m.edsoo.ru/ff0a86ae
BEIIeCTBA

79 Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30 Ypok-uccrnenoBanue "IIEKTpU3AIMS TEI
VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"

31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojie. HanpsskeHHOCTD

32 snekTpudeckoro noid. ITpuamun bubmmorexa TIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKUX MOJIeH
13 Hocutenu snekTpudeckux 3apsios.

DneMeHTapHbId 3apsia. CTpoeHrue aToMa



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH

bubnunoreka LIOK

34 0
COXpPAaHEHUs BJIEKTPUYECKOrO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOWCTB 0 bubnmnoreka HOK
DJIEKTPUUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro
36 cyniectsoBanusa. UcTouHuku 0 Bubmaorexa ITOK
Y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
N bubnnorexa [JOK
37 JleficTBUA SIIEKTPUYECKOTO TOKA 0 1
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKHUI TOK B METAJJIAX, KUJIKOCTAX 0 bubmmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCcTH 0
41 Cuna toka. JlabopaTopHas pabora 0.5 bubmuoreka [JOK
"N3mepeHue u peryJiupoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 Jlaboparopnas padota "U3mepenue u 0.5 brbmmorexa [TOK
PATOPHAA p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HapsHKEHUS
43 CornpoTHBIICHHE POBOAHKUKA. Y ACIIBHOE 0 bubnmoreka [JOK
COIIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
MPOBOJHUKA OT €TO JJIHHBI, IJIOI[aau https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
45 3aBUCUMOCTD CHJIbI TOKA OT HaIIPSHKEHHUS. 0 bu6muoreka [JOK

3axon OMa AJ1 yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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Jlaboparopuas pabota "Hccrnenoanue
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

bubnunoreka LIOK

46 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
A7 [TocnenoBarenbHOE U apaieIbHOE
CO€JIMHEHHS TIPOBOJHUKOB
JlabopaTopHas pabora "l[IpoBepka nmpaBuiia
43 CJI0KCHUS HANPSHKEHUH TTPU bubnnorexa [JOK
II0CJIEAOBATEIILBHOM COCAUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUISL CiJ‘ILI I')rom ipn HapaﬂieﬂbiOM ’ bubmorexa HOK
" https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOPOB
50 Pewrenue 3anau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK
JUTSL Pa3iIi4HOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI M MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre en U MOTpeOuTenu
53 BHGKT;)HHCCKOP'I DHEPTrUH B 6prTy. Kopotkoe bubamorexa LOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
54 "DnexTpudeckue 3apsasl. 3apsHKEHHBIE Tea bubmuoreka [IOK
U UX B3aumoencTBus. IlocTostHHBIN https://m.edsoo.ru/ffO0abd2c
AIEKTPUYECKUN TOK"
55 KonTponbhas pabota no teme bu6muoreka [IOK

"DrekTpudecKue 3apsabl. 3apsOKCHHBIS Tema

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa04e
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" uX B3aumoacucTaus. I1ocToSHHBIN
AJIEKTPUYECKUM TOK"

56 IlocTosiHHBIC MAarHUTEI, KX B3aMMOJICHCTBHE 0
57 Ypok-uccnenopanue "M3ydenue nonein | bubmmoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnurtHoe 1mojie. MarauTHoe 1noie 3eMiIn U 0 bubnunoreka LIOK
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MarautHoe mose
59 e eckoro Toka Ma oe roJie 0 bubmmorexa LIOK
JIEKTPUYECKOTO TOK THUTHOE TOJI
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumeHeHue HIeKTPOMarHuTOB B TEXHUKE.
" . bubnmnoreka [JOK
60 Jlaboparopuas pabota "M3ydenue aecTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue 31€KTpoABUTATENCH B
N bubmuoreka [IOK
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE. 0
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpynpoBaHue u
u3ydyeHue paboThl ANeKTpoiBUraTens"
2 OnpiTel Dapajies. 3aKOH IEKTPOMarHUTHOM 0
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoOsl MOTydeHUs
63 JNEKTPUYECKON SHEPTUU. DNEKTPOCTAHIINHI 0
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOIBHOU paboTE MO TEMe 0
"DNeKTpUuYeCKne U MarHUTHHIE SIBJICHUS"
KonrtponsHas pabora no teme bu6muoreka [JOK
65 n n 0
DNEeKTPUYECKHE U MATHUTHBIE SIBIICHUS https://m.edsoo.ru/ff0acb14
66 PeseprubIit ypok. Pabora ¢ TekcTamu mo 0 bubnuotexa [JOK



https://m.edsoo.ru/ff0ac3d0
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TeMme "TemoBeie sBiaeHus"

https://m.edsoo.ru/ffO0acc5e

PeseprHbIit ypok. Pabora ¢ TekcTamu mo

67 | 0 bu6nmoreka [IOK
teMe "[locTOsHHBIHN 2neKTpUYecKuii TOK" https://m.edsoo.ru/ff0acdc6
PeseprHbIit ypok. Pabora ¢ TekcTamu mo
68 | " 1 0
TeMe "MarHuTHbIe SIBICHUS
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acc5e
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9 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgponbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| MexaHnnueckoe ABHKeHHEe. MaTepuaibHas | 0 0
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD | 0 0 bu6mmoreka [IOK
MEXaHHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOIIMHENHOE IBUKEHIE 1 0 0 bubnmorexa LHOK
p P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPAMOIMHENHOE IBUKECHUE. | 0 0
CpenHsst © MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeITHOE paBHOYCKOPEHHOE | 0 0 bubmuoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1 0 0
CKOpOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO peHI/ISII) Teﬂf npu aBHOpCKO €HHOM 1 0 1 bubmorexa [JOK
YEROP DI PaBHOYyCROPEHHO https://m.edsoo.ru/ff0adb18
JIBM>KEHUH 10 HAKJIOHHOM TJIOCKOCTH
8 CBobOomHoe maaerue tei. OnbITel ["ammres 1 0 0
PaBHOMEpHOE BMKEHHUE 110 OKPYKHOCTH.
P PYRHOS BuGmiorexa LIOK
9 [lepuon u yacrora oOpamenus. Jluneitnas u 1 0 0

yIJI0Basi CKOPOCTU

https://m.edsoo.ru/ff0ae176
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10

LlenTpOCTpEMUTENBHOE YCKOPEHUE

. bubnunorexka [HOK
11 [Iepsbiii 3axk0oH Heprotona. BekTop cuisl https://m.edsogru/fane612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOnelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
. bubnnorexka HOK
13 Tperuii 3akoH Herorona. Cyneprno3unus cui hitps://m.c dsogru 102982
14 Pewienue 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubnnoreka [JOK
HeroToHa https://m.edsoo.ru/ffO0aebb6e
15 Couma ynpyrocr. 3axon Iyxa ipumsdsooriies2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlaGopaTtopHas pabora «OrnpeneneHue bubnuorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Citna Tperis https://m.edsogru/fanﬂ%
bubnnorexa [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUsD https://m.edsogru/fanfaZ6
20 JlaGopaTtopHast pabora "Ornpezenenne bubnmnoreka [JOK
Kod(puImenTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ffO0af8be
)1 Pemenue 3agau nmo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO bubmuorexa [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnE TET BOKPYT
23 rpaBUTalMOHHOrO HeHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3amau no reme "Cuiia Ts>KeCTu U bubnmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

3aKOH BCEMUPHOTO TAroTeHus"

https://m.edsoo.ru/ffO0af5f8

HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaibHOU TOUKH.
26 AbGcomoTHo TBEpAOE Teso. PaBHOBecue bubnmoreka [JOK
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cunbl. LleHTp TsxecTn
)3 Pemenue 3agaq mo reme "MOMEHT CHJTBI. bubmuorexa [JOK
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe
" bubnunoreka [JOK
29 MexaHnueckoe OIBHKEHHE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTponbHas pabora no teme
30 "MexaHn4yeckoe ABUKEHUE bubmmorexa [OK
. g | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbse cuibl. 3aKoH
31 COXpPAaHEHUs UMITYJIbCa. YTIPYTroe U bubmorexa HOK
P YIbeR S TPV https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBIE
1 Pemenue 3agau mo Teme "3akoH coXpaHEHUS bu6nmoreka [JOK
UMITyJbCca" https://m.edsoo.ru/ff0b096c
13 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnuorexa [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
36 JlaGopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0b0408
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paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKCHHUH TeJja 110 TOPU30HTAIbHON
[IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPruUs
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3ydeHue 3akoHa bubnnoreka [JOK
COXpaHEHUs SHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMYKEHUE U €T0 bu6mmoreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxatoiue Kojaebanusi. BeiHyX1eHHbIE bubnuorexa [JOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>XKUHHBINA MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTD MEPHOJIa
44 K(f)ne6aHHI71 OT JKECTKOCTHU MPYKUHBI U lxliaccm bubmorexa HOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue 3HEPrun NP MEXAHUUECKUX
KOJICOaHMSIX
JlaGopaTopHas pabora «OnpeneneHue
46 qacropTLI Hpne Ifo a Kone6a1:mﬁ MPY>KUHHOTO bubmorexa HOK
PHOZ PyX https://m.edsoo.ru/ffOblaec
MasITHAKa»
JlaGopaTtopHas paborta «IIpoBepka
47 He3aBI:/ICH1\IZOCTI/IpHe noja If)oneé)aﬂnﬁ rpysa bubmorexa HOK
pHoa pYy3d, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
43 Mexanuyeckue BoiaHbI. CBOMCTBA bu6mmoreka [IOK

MECXAHUYCCKHUX BOJIH. HpOIIOHLHLIQ u

https://m.edsoo.ru/ff0b21fe
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MOINCPCUYHBIC BOJIHBI

49

50

Ypok-koHpepenius "MexaHH4IeCKUue BOJHBI
B TBEp0oM Tene. CelicMuueckue BOIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

51

52

53

Ypok-uccnenoranue "HaOmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
['poMKOCTB 3BYyKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"3akoHbI cCOXpaHeHHs. MexaHnueckue
KoJ1ie0aHUs U BOJHBI"

KontpomnsHas padorta no Teme "3aKoHbl
coxpaHeHUs. MexaHnyeckue KoyiedaHus u
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH
VYpok-koHpepenuus "[kana
3JIEKTPOMAarHUTHHIX BOJH. Vcnonbp3oBanue
AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM
cBa3un"

Ypok-uccnenosanue "M3ydueHne cBOICTB
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOMIIBHOTO TenedoHa"

Pemienne 3ala4 Ha ONpCACIICHNUEC YaCTOThI U
JJIMHBI BJIGKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2c6c
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DNeKTpOMarHuTHast IPUpPO/ia CBETA.

bubmuoreka [JOK

61 .
CxopocTth cBeTa. BoimHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acrpoctpaHeHnue cera. 3atmenus CoJHLa U bubmmorexa [OK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Jlynsl
3aKkOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
bu6mmoreka [IOK
63 3aJa4 Ha IPUMEHEHHUE 3aKOHA OTPasKeHUs
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue MogIHOTO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJjia MPEIOMJICHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
creksio""
VYpok-koHdpepenuus "HcnonapzoBanne
67 MOJIHOTO BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6nmoreka [JOK
68 JIunzel. OnTUyecKkas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmuoreka [JOK
69 [TocTpoenue n3o0pakxeHni B THH3AX
P P https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpeneienne
70 dox EHOFE acf:)Tosle[ nu OI;ITI/IquKoﬁ CHUJIBI bubmmorexa LOK
4 I\), " https://m.edsoo.ru/ff0b4206
coOMparoIIel TUH3BI
71 VYpok-koHdpeperuus "OnTuueckue TMH30BbIE bubnuorexa [IOK
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npudopsr"”

https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK

72 I'na3 xak ontuueckas cucrema. 3peHue hitps://m.cdsoo.r/f0bA684
7 VYpoxk-koudepenuus "edexrs 3penus. Kak
COXpaHUTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI
74 Hprorona. CioxkeHue CrieKTpalbHbIX IIBETOB. Bubmaorexa ITOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaboparopHas padota "OnbIThI 110
75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U bubnuorexa [JOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypok-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: AUcIepcHsi, UHTepPepeHus U
mudpaxus"
77 OmnbiTel Pesepdopa u mraneTapHasi MOJIEb bubnnoreka [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Henyckanne v morioneHue cBeTa aTOMOM. bubnnorexka [JOK
KBanrtsl. JIuneiuaTelie criekTpsl https://m.edsoo.ru/ffOc144c
20 VYpoxk-npaktukyMm "HabrogeHue ciekTpoB bubnmoreka [JOK
UCITyCKaHHA" https://m.edsoo.ru/ff0c1550
81 PagnoakTnBHOCTE 1 €€ BUOBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
MOJIE]Ib https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpamieHus. M30Tomnsl bubmmorexa [TOK

https://m.edsoo.ru/ffOclal4



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemenue 3agau mo reme: "PagnoakTUBHBIE

bubmuoreka [JOK

84 npespaiieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuon nmonypacmnana

26 Ypok-koHpepenius "PagnoakTBHbIC bubnmoreka [JOK
W3JIyYEHHUS B TIPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmumorexa [IOK
3apsI0BOTO U MacCOBOI'0 YK CEN https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX siiep. CBs3b MacChI bubnnoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no teme "Snepueie peakiuu'

90 Peakuuu cunTte3a u neneHus saep. bubnnoreka [JOK
Ucrounuku sueprun CoHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SnepHast sSHepreTuka.

91 JleficTBHS paguOaKTUBHBIX U3Iy4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

90 "DNEeKTPOMarHuTHOE MOJIE. bubnnorexka [HOK
ONeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DNeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, 0600meHne. JlabopatopHbIe bubnuorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 00o01eHue. Perenne

95 pacUETHBIX U KQYECTBEHHBIX 3aa4 110 TEME bubmmorexa [IOK

"TertoBble npouecch”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTopenue, 06001menue. Pemenne

bubmuoreka [JOK
96 paCUETHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1 0
. https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarenci'”
[ToBTopenue, 06001menue. Pemenne
bubmuoreka [JOK

97 pacUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1 0
. https://m.edsoo.ru/ff0c2b30
'KII/] anextpoycTtanoBOK"

98 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe | | bubnuorexa [JOK
pabotsl o Kypey "CBeroBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 10 TeMe ""3aKOHbI COXPAHECHUS B 1 0 bubmorexa [JOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTropenue, 06o0menune. Padora ¢ | 0 bubmmoreka [IOK
TekcTamu 1o Teme "KosebaHus u BOHbBI" https://m.edsoo.ru/ff0c2¢82

101 [ToBTropenue, 0600menne. Padora ¢ | 0 bubnuoreka [IOK
TekcTtamu 110 TemMe ""CBeTOBbIC SBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0mmenue. Padora ¢

102 TekcTaMu 1o Teme "KBaHTOBas U siaepHas 1 0
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI 1151 VYEHUKA

» ®usnka: 7-# kacc: 0a30BbIid ypoBeHB: yueOHuk, 7 kiacce/ [lepoimkun .M., Banos A.U.,
AxnunonepHoe o6mectBo «M3narenbctBo «IIpocBemienue»
O®wuzuka: 7 knacce: yaeonuk/ A.B. Ilepeimkun, E.M. I'ytHUK.- 7-¢ u31., nepepad.- M.: [Ipoda,
2019.-(Poccuiickuii yueOHHK)

» Ousmka: 8-i kacc: 6a30BbId ypoBEHB: yueOHUK, 8 kiace/ [lepsimkun . M., Banos A. U.,
AxnunonepHoe o6mectBo «M3narenbctBo «IIpocemienue»

Odwuzuka: 8 knacce: yaueonuk/ A.B. lepeimkun, E.M. I'ytHuK.- 7-¢ u31., nepepad.- M.: [lpoda,
2019.- 238, :mn.-(Poccuiickuii yueOHHK)

» ®uszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kiacc/ [lepeikun U. M., I'ytauk E. M.,
HBanoB A. U., ITerpoBa M. A., AkimorepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHmey
®dwusuka: 9 knace: yueouuk/ A.B. [lepeimkun, E.M. I'yraEK.- 7-¢ u3., nepepad.- M.: Ipoda,
2019.- 350, :mn.-(Poccuiickuii yueOHHK)

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Odwusuka: 7 knace: yaeonuk/ A.B. Ileperimkun, E.M. ['ytaHuk.- 7-¢ u3a., nepepad.- M.: [poda,
2019.-(Poccuiickuii yueOHHK)
[Toypounsie pazpabotku o ¢usuke: 7 knacc.- M.: BAKO, 2010

Ouzuka: § knacce: yueonuk/ A.B. Ileppimikun, E.M. I'ytHuK.- 7-€ u3a., nepepad.- M.: [lpoda,
2019.- 238, :mi.-(Poccuiickuii yueOHUK)
[Toypounsie pa3pabotku no ¢usuke: § kiaacc.- M.: BAKO, 2010

Odusuka: 9 knacc: yueonuk/ A.B. Ilepoimikun, E.M. I'ytauk.- 7-e u3n., nepepa6.- M.: [Ipoda,
2019.- 350, :un.-(Poccuiickuii yueOHHK)
[Toypounsle pa3pabotku no ¢usuke: 9 kiacc.- M.: BAKO, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [IOK https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a4ffe




