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HOSICHUTEJIBHAS 3AIIUCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMS COCTaBJeHa Ha
OCHOBE TMOJOKEHUM U TpeOOBaHUM K pe3yabTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOl MmporpamMMmel, mpenactaBieHHbix B DPI'OC 00O, a Takke ¢ y4éTom
denepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNmmu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKay.

[IporpamMa 1o ¢u3KMKEe HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, TmpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEIMIMHU MPernojaBaHusl y4eOHOTro
npeaMera «PusuKay.

Copepxanue  mporpaMMmbl 1o  (u3uke — HampaBieHO  Ha  (GOpPMHUpOBaHUE
€CTECTBEHHOHAyYHOM TIPaMOTHOCTH OOYy4aroOUIMXCSd W OpraHu3alMi0 H3y4YeHHs (QU3UKH Ha
JesITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmms3anuu  TpeboBanuit DPI'OC OOO K TmJIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX NIPEIMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHusl.

[TporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeielieHue y4eOHOTO marepuana Mo rojaam
o0ydeHust (1Mo Kiaccam), TpeajiaraeT MPUMEPHYIO TMOCIEI0BATEILHOCTh HM3YUYCHHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS M Yy4Y€Te€ BO3PACTHBIX
0COOEHHOCTEH 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpaboTaHa C HETbI0 OKa3aHH METOANYECKON TOMOIIH YIUTETIO
B CO3/IaHUU pabouelt MporpaMMmsl 1o y4eOHOMY MPEIMETY.

®u3znKa SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYeCKHe 3aKOHBI JIeKaT B OCHOBE MPOILIECCOB U SIBJICHHM, M3y4yaeMbIX XHUMUEH,
O6uonoruelt, actTpoHoMHel U (pu3nyYecKoi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MpeNoCTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYUYEHHUs JOCTOBEPHBIX 3HAHHUI O MUE.

Opna w3 rMaBHBIX 3a7ad (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOIiero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U UWHTEpeca K HayKe Yy
oOydJaronuxcs.

N3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMPEIIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

® Hay4HO OOBSICHSTH SIBICHUS,

® OIEHUBATh M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIETOBAHUS;

® UHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BATh HAYUYHbIE JJOKA3AaTEJIbCTBA JJIs MOJTYyUEHUS

BBIBOJIOBY.



[lenn w3yuyeHus (PU3WKU HA yPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS OMPEICICHBI B
KOHIIETIUY IpenojiaBaHus yuyeOHoro npeaMera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3aALMIX
Poccuiickoit @enepannu, peaqu3yonumx 0OCHOBHbIE 0011e00pa3oBaTeIbHbIC IIPOTPAMMBI.
Llenu u3ydyenus Gu3UKu:
e [puOOpeTeHHEe HHTEpeca M CTPEeMJICHHs OOYyYaloMMXCSl K HAyYHOMY H3yYCHHIO
IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEIACTABICHUA O HAYYHOM METOJIe¢ TIO3HAaHUS M  (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa N3yu4eHUs] OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE NPEACTABICHUN O POX (HUIUKHU JUIsI PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE MPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOM
NeSITebHOCTH, CBA3aHHON ¢ (PU3MKOMN, IOJArOTOBKA K JajbHENHIEMY O0YYEHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STHX I1eneil mporpamMmbl 10 (PM3MKE HA YpPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

e [puoOpereHue 3HAHUH O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAaHUYECKHUX,

TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e puoOpeTeHHEe YMEHUH ONMCHIBaTh U  OOBACHATH (PU3NYECKUE SBJICHUSA C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOCHHME METOJOB PELICHUS MPOCTEHIINX pacueTHBIX 3aJad C HCIOJIb30BaHUEM
(Gu3nIEeCKUX MOJIENeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHUH HAOMIOAATh MPUPOJHBIC SBJIEHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAJbHbIE HCCIIEAOBAHUS C HCIOJIb30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOEHHME MPHUEMOB paboOThl ¢ MH(OpMaLuell (GU3NUECKOro conaep’KaHMs, BKIOYas
UHPOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIW3 U KPUTHUYECKOE
OlICHMBaHME NH(OPMALINN;
® 3HAaKOMCTBO €O cepamu NpoPecCHOHATbHOMN AEATEIbHOCTH, CBA3aHHBIMU C (PU3HKOIA,
U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTM)KEHUSAX (PHU3HMUECKON
HayKH.
O011ee yncI0 4acoB, PEKOMEH/I0BaHHbIX JJIs M3y4eHUs (U3UKU Ha 6a30BOM YpOBHE, —
238 gyacoB: B 7 kitacce — 68 yacoB (2 "aca B Hezlento), B 8§ kiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 102 ygaca (3 vaca B He/IeTIO).

[Tpennaraemslii B mporpaMMe Mo Gpu3uKe nepeyeHs J1adopaTOpHBIX padOT U OIBITOB
SBJISIETCSA PEKOMEHIaTeNIbHBIM, YUUTEINb JeIaeT BEIOOp MpH MPOBEICHUHN JTaOOPATOPHBIX paboT u
OTIBITOB C YUE€TOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yUYaroIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraéMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOT'O 3K3aMeHa o (hU3UKe.

COJAEP/)KAHUE OBYYEHUA
7 KVIIACC
®u3uka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUPa.
®usnka — Hayka o npupoje. SAsnenus npupoasl. Ousnyecknue ABICHUA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs n3MepeHuit MexayHapoaHast CUCTEMA €IMHMUII.
Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAyKH H3ydaroT Npupoay. EcrecTBeHHOHay4dHBIN
METOJ TO3HaHMA: HaAOJIIOJEHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHUE THUIIOTE3,



HKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIICH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuyeckue MpuOOPHl U MPOLEAypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U IHU(PPOBHIM

puoOpOM.

Jlabopamopuvie pabomsl u onvimol.

OnpezneneHue LEeHbI 1eJIEHUS Kalbl U3MEPUTEIBHOI0 puodopa.
W3mepenne pacCcTOsTHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pasMepoB MalbIX TEN.
W3mepenue Temneparypbl IpU IIOMOLIM JKUAKOCTHOIO TEPMOMETpa M JaT4dKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccneqoBaHUS IO HPOBEPKE TMIIOTE3bI: JANbHOCTh MOJETA IIApHKa,
MYLEHHOTO0 FTOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.
ITepBoHayajbHBIC CBEICHUSI O CTPOCHUH BelllecTBAa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenue yacTul] BemiectBa. CBSI3b CKOPOCTHU JBHMXKEHHUS 4YaCTUIl C TEMIIEpPATypoH.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BELIECTBA: NPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMsS  BELIECTBA: CTPOCHHE TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MEXJy CBONCTBaAaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnne 6pOyHOBCKOTO JIBUKEHUSI.

2. Habmopnenue nudpdysuu.

3. HaOmonenue sBieHM, 0OBSCHSIIOMMXCS MPUTSDKEHUEM M OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopmusie pabomsl u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OmBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OnBbIThI 10 0OHAPY)KEHUIO AESHCTBHS CUII MOJIEKYJIIPHOTO NPUTSKEHMSL.

JIBUKeHMe U B3aUMO/IelCTBHE TeJl.

Mexannueckoe IBUKEHHME. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKEHHE. CKOpPOCTH.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBHMKEHHUH. PacdeT myTu v BpeMeHH IBUKEHUSI.

SBneHue wmHepuMu. 3aKOH HMHEpUuHU. B3aumoneicTBuE Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBIKEHHS Teld. Macca kak Mepa uMHepTHOcTH Tena. IlnoTHocTs BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMa BEIIECTBA.

Cwia Kak XapakTepHcTHKa B3aumojencTBus Tten. Cuma ynpyroctw u 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHHEe TAroTeHus M cuia Tsbkectu. Cuia
TSKECTH Ha JIpyrux IuiaHerax. Bec tema. HeBecomocTs. CrioxkeHue Cuil, HaIlpaBIEHHBIX 10
onHOI npsmoii. PaBHozaelcTByronas cuit. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHn4eckoro JBUKEHHs Teja.

N3mepeHne ckopocTy NPSIMOIMHEWHOTO ABUKEHHUS.
Hab6nronenue siBeHUs HHEPIUN.

HabmioneHne u3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHEHME Mace MO B3aUMOJICUCTBUIO TE.
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6. CnoxxeHue CHUJI, HAIPABJICHHBIX IO OJTHON TPSIMOH.
Jlabopamopnwvie padbomot u onvimeol.
1. Ompenenenue CKOpOCTH PAaBHOMEPHOTO ABMXKEHUs (LIApUKa B KUIAKOCTH, MOJAEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM LIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.
Omnpenenenue MI0THOCTY TBEPIOTO TeENA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHHs (IedopMaiui) MpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.
JaBJieHre TBEPABIX TeJl, JKMIKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYCHU JaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT oO0bema, Temneparypsl. [lepenava naBneHus: TBEpAbIMU TEIAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MalmMHbI. 3aBUCUMOCTh JABJICHUS KHUAKOCTU OT
ryounsl.  ['mppocratudeckuit  mapagokc. CooOmarommecs cocyabl.  [uapaBnuueckue
MEXAHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIITHON
obooukn 3emymn. Onbit Toppuyermm. M3mepeHue atmMocdepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo01maronirecs: CoCy/sl.
I'mppaBauyeckuit mpecc.
[IposiBnenue necTBusi atTMOCHEpPHOTO TaBJICHHUS.
3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHON dYacTH Tena W
IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAKMBAIOLIEH CHUIIbI BECY BHITECHEHHOM KU AKOCTH.
8. VYcioBue 1utaBaHWS TeN: IUTaBaHWUE WM TIOTPY)KEHHE TEl B 3aBHCUMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopnusie padbomovt u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPyKEHHOM B *KHUJIKOCTb

4yacTH TeJna.

2. OmnpeneneHue BbITAJIKUBAIOMIEH CHIIBI, JEHCTBYIOLIEH Ha Teno, MOTIPYXKEHHOE B

KUIKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIIEH Ha Telo B
KUJKOCTH, OT Macchl Tela.

4. OmbITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIECH CHIIBI, EHCTBYIOMIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B JKUJIKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeomeTrpa WM KOHCTPYHPOBAHHE JIOJKU U OIpEIeleHue e
I'PY30I0ABbEMHOCTH.

Pabdora u MOIIHOCTH. DHEPIHU.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HaKJIIOHHas IUIOCKOCThb. IlpaBuiio paBHOBecus
peryara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJOKY. «30JI0TO€ MPABUIIO» MEXAHUKHU.
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Koaddumment mnonesnoro neiictBus (mamee — KIIJI) mpocteix Mexanm3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHeTtnueckas W noTeHUManbHas sHeprus. [IpeBpaunieHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Ompenenenvie pa®OTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUM Tejia IO

TOPU30HTAJILHOM TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHid paBHOBECHS phlyara.

3. WMsmepenne KIT/] Hak1OHHOH MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.

8 KUIACC
TenoBble siBJIeHNS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUH CTPOEHMS BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OIBITbl, MOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amopdusble Tena. OObsACHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0XKEHUMN
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CMauuMBaHHME U KaNWJULIPHBIE SIBIEHUS. TerioBoe
pacIIUpEeHNE U CXKATHE.

Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHMKEHUS YacTHILI.
Buytpennss sHeprus. CnocoObl HM3MEHEHUs BHYTPEHHEH OSHEpruu: TeIvionepeaaya U
coBepieHne padoThl. Bupl Temonepenaun: TemIonpoOBOHOCT, KOHBEKIUS, U3TyUCHHUE.

KonnyectBo TenmnoTel. YienbHass TEMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBOoe
paBHOBecHe. YpaBHEHHE TeIuloBoro Oananca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBaHue u KoHAeHcauus. Mcnapenue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotsl TemnoBeix asurarenet KIIJ[ TtemmoBoro nsurarens. Temosble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEB.

3aKOH COXpaHEHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX MpOLECCaX.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JIBUYKEHUSI.

Habmonenue nudpdysun.

Habmroienue siBieHnii cMauuBaHMsI U KalWUISIPHBIX SIBJICHUM.
HabmroneHue TenaoBoro pacimpeHust Tei.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
ITpaBuiia n3MepeHMs TEMIIEPATYPHI.

Buasl Terionepenayn.

OxJnaxJieHne Ipu COBEPLICHUN PabOTHI.

HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUIaMH.

10 CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHBIX BEILIECTB.

11. HabGnrogenue KuneHus.

12. HaGxnroieHue mocTOsSHCTBA TEMIIEPATYPhI ITPU TUIABJICHUH.

13. Mogenu TeIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimel.

1. OmnbIThl 1O OOHAPYXKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHUS.
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OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUIKOCTEN U TBEPIBIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb JaBJIEHHUSA BO3JyXa OT €ro o0béma Hu
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3pl JMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEPaATypHI.

7. HaOmoneHue m3MeHEHMs BHYTPEHHEW SHEprMM Tella B pe3yJibTaTe TeIulonepenadyu U

paboOThI BHEUTHUX CHIL

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

9. OmnpezneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH MpHU TEIUIOOOMEHE C

HarpeThIM METAITIMYECKUM LIMJIUHAPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIIapeHus.

12. Onpenenenne OTHOCUTENFHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIJIOTHI IJIABJICHUS JIbJA.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHHS.

Onexrpuzauus Ten. JIBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aUMOJEWUCTBUS 3apsKEHHBIX TEJl OT BEIMYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro noss. IIpuHuun cynepnozunuu
3JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DieMEHTapHbIM 3jiekTpuueckuil 3apsii. CtpoeHue
aTtoMa. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsa.

ONEeKTpUYEeCKU TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro TOKa. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUYECKOrOo TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
INPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U MAapaJlIENbHOE COEJUHEHNE TPOBOJHUKOB.

Pabota u MomHOCTh 351eKTprUecKoro Toka. 3akoH /xoyns—JleHna. DnekTpuueckue nenu
U MIOTPeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MaruuTtHoe nose 3eMiId ¥ €ro 3HaueHue A )ku3HU Ha 3emute. OnbIT Opcrena. MarauTHoe moiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MAarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. lMcnosbp3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCHOPTE.

Oneitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHAyKuuu. IlpaBwio  JleHua.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEHUCTBUE JIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

W cTOYHUKY TOCTOSTHHOTO TOKA.

JleicTBUS 2IEKTPUUECKOT0 TOKaA.

lO DIIEKTPUUECKHUI TOK B )KHIKOCTH.

agrwd

CoNoa~wNE



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpUYECKOro HaIPSKEHUsT BOJIbTMETPOM.

Peocrat u mara3uH COpOTUBJICHUMN.

BsanmoelicTBre MMOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3JICJCHUsI MOJIOCOB MAarHUTa.
MopenrpoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

UccnenoBanue sBiIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Oneitel @apagnes.

3aBUCHUMOCTD HaIlpaBJICHUsI MHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3HUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpITbl IO HAOJIIOIEHUIO IEKTPU3ALNHN TEJI UHAYKIMENW U TIPU CONPUKOCHOBEHHUH.

2. HccnenoBaHue NecTBUS 3JIEKTPUYECKOTO MO HA TPOBOJAHUKU U TUAJIEKTPUKH.

3. CoOopxka u mpoBepKa padOThI AICKTPUUECKOU e TOCTOSTHHOTO TOKA.

4. W3MmepeHue U peryaupoBaHHUe CHIIbI TOKA.

5. H3mepeHue u peryiupoBaHUE HATIPSKEHUSL.

6. MccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA, UAYILETO Y€pe3 Pe3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa U HalpsKEHUsI Ha PE3UCTOpE.

7. OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIEKTPHUUECKOTO  CONPOTHBIIEHUS
IPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU [ONEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSOKEHUH INPH TOCIEA0BATEILHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CUIIbI TOKA MPH NMapauIeIbHOM COCTUHEHUN PEe3UCTOPOB.

10. Omnpenenenrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11. Onpenenenne MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJENIAEMON Ha PE3UCTOpE.

12. VccnenoBanmne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HAIPSKCHHS
Ha HEW.

13. Onpenenenne KIIJl narpeBaress.

14. UccnenoBanre MarHUTHOTO B3aUMOEHUCTBUS MIOCTOSTHHBIX MarHUTOB.

15. I3yyeHre MAarHUTHOTO TOJS TOCTOSIHHBIX MAarHWTOB TpU WX OOBEIUHEHWH W
pa3JelIeHUN.

16. MccnenoBanue AEUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCThD CHJIbI B3aUMOAECHUCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIllPaBJIEHUS TOKA B KaTyIIIKE.

18. N3yuenue AelcTBUS MAarHUTHOTO IOJISt HA TPOBOHHUK C TOKOM.

19. KoHcTpynpoBaHue U u3y4eHHue paOdOTHI DIIEKTPOIBUTATEIIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKHU.

21. OnBITEI MO HMCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIIMW: HCCIICIOBAHHE
U3MEHEHUI 3HAUeHUS M HApPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexanndeckoe asukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEepHOe IpsMoIMHENHOE nABMXKeHHE. HepaBHOMepHOe
NpsAMOJIMHEHOE JBM>KeHHME. CpelHs i M MIHOBEHHAas CKOpPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHUH.



Yckopenue. PaBHoyckopeHHOE TpsMorHeHOe aBuxkenne. CBoboaHoe majgeHue. OmbIThI
[Nanunes.

PaBHoMepHOE ABMkEeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproTona. Bropoii 3akon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. Heecomocts
HepErpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[loTeHuumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyT€Hd U TPACKTOPUN JIBUKEHHSI OJHOTO M TOTO XK€ TeJa OTHOCHUTEIHHO

pa3HBIX TEJI OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGnroneHue IBMKEHUS Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBICHHUN, IPOUCXOSIINX B cucTeMe oTcuéra «Tenmexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUH OTHOCHTENFHO KaObuHeTa (PU3HKHU.
7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U JICUCTBYIONIECH Ha HETO CHUJIBI.
8. HalmroneHue paBeHCTBA CUJI MPU B3aUMOICHCTBUH TEJI.
9. H3meHneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.
10. [Tepenaya ummynbca Mpu B3aUMOICHCTBUU TEJI.
11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEN.
12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBUH.
13. CoxpaneHue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14. HabnroieHne peakTUBHOTO JBUKECHHUS.
15. CoxpaHeHue MexaHU4eCKOW SHEpruu Npu CBOOOAHOM Ma/IeHUN.
16. CoxpaHeHne MeXaHUYEeCKOWM SHEPTUU MPH JABIKEHUH Tella MO IeWCTBUEM TPYKHHBI.
Jlabopamopnwvie pabomot u onvimol.
1. KoHcTpyupoBaHue TpakTa Uil pa3roHa W JaTbHEWUIIEr0 PaBHOMEPHOTO JBUKCHHS
HIapUKa WIH TEIEKKH.

2. OrmpeneneHue cpeaHE CKOPOCTU CKOJNBXKEHHs OpyCcKa WM JBUKEHHS IIapuKa IO
HAaKJIOHHOM INIOCKOCTH.

3. Ompenenenue YCKOpPEHHsI Tela TMPH PaBHOYCKOPEHHOM JIBIDKEHUHM 110 HAKJIOHHOU
MJIOCKOCTH.

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

5. TlpoBepka TrHUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HadalbHOI
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.



o N

10.

11.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJIbHOI'O
JIaBIICHUSI.

Onpenenenne k03P PHUIUEHTA TPEHUS CKOTBKEHHUSL.

OmnpeneneHne xECTKOCTU TPYKHUHBL.

Omnpenenenne pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIIEHOMN TOBEPXHOCTH.

OmnpeneneHne pabOThl CHIIBI YIPYTOCTH IMPH MOABEME Ipy3a C HCIOIb30BAaHHEM
HETIOIBM)KHOTO ¥ MTOJBIKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpAHEHUS SHEPTUH.

Mexannuyeckue KoJie0aHus U BOJIHBI.

KonebarenpHoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJl, YacToTa,
aMIIuTya. MareMmMaTudecKuii W TNPYKUHHBIM MasTHUKH. lIpeBpamieHne 5>HEpruv Ipu
KO0JIEOATEILHOM JIBHIKEHUH.

3aryxaromue konebanus. BeiHyxkneHHble konebanus. Pesonanc. MexaHnueckue BOJHBI.
CBOfICTBa MCXAaHNYCCKHUX BOJIH. HpOIlOJII)HI)Ie u HOHCpC‘-IHI)IC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOpOCTI)
e€ pacnpocTpaHeHusl. MeXaHHMYECKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

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

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabGmroneHne BEIHYKICHHBIX KOJICOAHHUI U pe30HaHCA.

4. PacnpocTpaHeHUE MPOAOJIbHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Onpenenenue 4acTOTHI U EpHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpeneneHune 4YacTOTHI U TIEpHO/Ia KOJIeOaHHI TPY>KUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEPHOJA KOJEOAHUM MPYKUHHOIO MAasATHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOAA KoJeOaHUN Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh Mepuoja KojleOaHWi MPYKHHHOTO
MasiTHHKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOHOTO MaJeHHUS.

DJIeKTPOMATrHUTHOE T0JI€ M JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBA CBETA.

Jlabopamopnwvie pabomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

CBeToBbI€ SIBJICHUSI.
JlyueBass mojnenb cBeta. Mcrounuku cBeta. IlpsMonuHelHOe pacrpocTpaHEHHE CBETa.
3armenus Connia u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETA.
[Ipenomnenue cBera. 3aKoH mpesiomiieHus cBeTa. [1oaHOe BHYTpeHHEe OTpaXKeHHUE CBETA.
Hcnonp30Banue MOTHOTO BHYTPEHHETO OTPAKCHHS B ONTHYECKUX CBETOBOAX.



Junza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (oToanmapaTa, MHKPOCKOINA W
Teneckona. I’ a3 kak ontudeckas cucremMa. bim3opyKkocTs U 1aabHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHue CrIeKTPpaIbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

CoNo~WNE

[IpssMmoHEITHOE pacpocTpaHEeHHE CBETA.

OtpaxkeHue cBera.

[TomyyeHnue n300pakeHMiA B IIIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOnparomeit Junse.

XoJ1 1y4deil B pacCcerBarolei JIMH3E.

[Tomryuenue n300pakeHUl C TOMOIIBIO JTUH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOTIA M TEJISCKOIIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIIEKTD.

12. Tlony4enue 6enoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
W3ydeHne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJjla MIPEOMIIEHUSI CBETOBOTO Jiyya OT yIJla MMaJeHus Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB MPU WX HAOMIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBIL.

KBaHTOBbBIC IBICHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaThle CIEKTPHI.

PamnoaktuBHOCTE. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmopens atomHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. [lepuon
MOJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuMy. 3aKOHbI COXPAHEHHs 3apsiI0BOIO U MAacCOBOIO YHCE. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a u AeneHus sjep. Mcrounuku
sHeprun CosHIa U 3BE3N.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IYYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4eHUS U OTIOUICHHUS.

2. ChoexTpsl pa3InYHBIX Ta30B.

3. Cmektp BoJIOpOIA.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLUIUX U3Ty4YEHUH.

6. Peructpanus uzmydeHus: IPUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwvie pabomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHHUS.

2. HWccnemoBanue TpPEKOB: M3MEpPEHUE JHEPTMH YACTHIBI 10 TOPMO3HOMY ITYTH (I10
¢dororpadusm).

3. H3mepeHwne paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.



[ToBTOpUTENBEHO-0000IIAOMINK ~ MOAYTh MpEeIHAa3HaueH [UIsl CUCTeMaTH3alluk |
0000IIeHNUsT IPEMETHOTO COJICPYKAHHSI U OTIBITA IEATSILHOCTH, IIPUOOPETEHHOTO TPU U3YUCHHH
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3ydYeHUM [AHHOTO MOJYJS PEATM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUIBI
NEeSITeIPHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHIKEHHE IMPEIMETHBIX |
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (HOPMHUpPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAaHHS SIBICHHW MPUPOIbl U TEXHHKH,
OBJIQJICHUE YMEHHUSAMHU OOBIACHATh (PU3MUECKUE SBICHHS, NPHUMEHSS IOIy4YCHHBbIC 3HAHMA,
pemarh 3aJa4i, B TOM YHCJIE KAYECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[IpuHIMIINAIBHO NeATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,
YTO 00YYarOIIUECs BHIMOIHSIIOT 33JJaHHs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUW Paclio3HaBaTh U HAyYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpYJKaroIIel MPUpPO/Ie U MOBCEIHEBHON YKU3HU;

UCTIOJIB30BaTh HAYYHBIE METO/bI UCCIENOBAaHHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HaAyYHBbIE OCHOBBI Han0oJiee BaXHBIX JOCTHKECHHI COBPEMEHHBIX TEXHOJOTHIH,
HarpuMep, MPAKTUICCKOTO UCIIOIb30BAHUS PA3IMYHBIX HCTOUHUKOB YHEPTUU HA OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxnas w3 TeM IaHHOTO MOMAYJIA BKJIHOYAET SKCICPUMEHTAIBLHOE HCCIICIOBAHUE
o0oOmratomiero xapakrepa. Moaynb 3aBepiiaeTcsi MPOBEACHHEM JHATHOCTHYECKON U OLIEHOYHOMN
paboThI 32 Kypc OCHOBHOT'O 00IIIET0 00Opa30BaHHUS.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA
N3yuenne (U3MKKM Ha ypOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs HANpaBlIeHO Ha
JOCTHKEHUE TNYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.
B pesynbrate wusyuyeHus GU3MKH Ha YPOBHE OCHOBHOIO oO0mero oOpa3oBaHusi y
obyyaromierocs OyayT chOpMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® - [POsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyeckoi
HayKH;
® - [[EHHOCTHOE OTHOUICHHUE K IOCTUKEHUSIM POCCUNHCKUX YUEHBIX-(PU3HKOB;
e 2) rpasKAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:
® - FOTOBHOCTh K AQKTUBHOMY YYacCTHIO B OOCYXJIEHUHU OOLIECTBEHHO 3HAYMMBIX M 3THUECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;
® - 0CO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX NMPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
e 3)3CcTeTHMYECKOr0 BOCTIUTAHMSI:
® - BOCIPUSTHE CTETUYECKUX KayecTB (PU3NYECKOW HAyKH: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
® 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:
® - OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIFONIEH KYJIbTYpPHI;
® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIE0BATENILCKOM NesTeIbHOCTH;
e 5) ¢popmMupoBaHNs KYJAbTYPbI 310POBbS M IMOIHOHAIBHOIO 0J1ar0NOJIyYHsI:
® - OCO3HaHHME LEHHOCTH Oe30macHoro obpa3a *XHM3HHM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30MIaCHOrO TIOBEJCHMS Ha TpaHCIOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
e - cOpMHPOBAHHOCTH HaBBbIKA pedUIeKCUH, PU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTo
K€ IpaBa y Jpyroro 4ej0BeKa;



e 6) TPYZOBOIO BOCIIMTAHMSA:
® - aKTHBHOE y4YacCTHE B PEIIEHUHU MPAKTHYECKHUX 3a/ay (B paMKaX ceMbd, 00pa3oBaTelbHOM
OpraHm3aliy, Tropoja, Kpas) TEXHOJOTHYECKOW U COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIE U PU3NICCKUX 3HAHUN;
® - UHTEpeC K NPAaKTHUYECKOMY U3YUCHUIO MPOQeCcCHii, CBA3aHHBIX C (PU3UKOM;
e 7)3KOJIOrHYeCKOro BOCIIUTAHUS
e - OpUEHTalUs HAa NpUMEHeHUEe (U3MYECKHX 3HAHWM /i pelieHus 3ajgad B 00JacTH
OKpY>Karolllel cpeibl, MIAHUPOBAHUS MOCTYINKOB M OICHKM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KArOILEH CpeJibl;
® - 0CO3HaHHUE II00aTbHOIO XapaKTepa SKOJIOTHUYECKUX MPoOieM U IyTei UX peleHus;
e 8) aganTauuy K M3MEHSIIOIIUMCS YCJIOBUAM COIMAIbHON U IPUPOIHON Cpeabl:
e - TOTPeOHOCTH BO B3aUMOJICUCTBUM IIPU BBINOJHEHUU MCCIECIOBAHUNM UM MPOEKTOB
(u3HUECKOI HAPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSM JPYTUX;
® - IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESTeNbHOCTD;
e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHM, B TOM uucie (OpMyIUpOBaTH HJIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;
® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBUKH;
® - JUTAHUPOBAHHE CBOCTO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHUM;
® - CTPEeMIICHUE aHAIM3UPOBAThH U BBISBJIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUM;
® - OILIGHKAa CBOUX JCHCTBUU C YYETOM BIMSHHUS HA OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHM.
METANPEAMETHBIE PE3YJIBTATHI
B pesymbraTe OCBOCHHSI MporpaMMmbl MO (U3WKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyaromerocss OyayT coOpMUPOBaHBI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIFOYAIOIIME I[IO3HABATENIbHBIC YHUBEpPCAJIbHBIE Yy4eOHBIC JEUCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCcaIbHbIC yueOHbIE NeUCTBUS, PETYISITUBHBIC YHHUBEPCATbHbIC yUCOHbIE T1eHCTBUS.
Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
basoBble Jiornyeckune 1eHCTBUA:
® BBIABISTH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUI);
e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS ISl 0000IICHUS
Y CpaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akKTaxX, JaHHBIX H
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO-CIICJACTBCHHBIC CBS3M TPU H3YYCHHH (PU3NYCCKUX SIBICHUA H
MPOIIECCOB, JI€NIaTh BBIBOJABI C MCIOJB30BAaHUEM JIEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJTFOU€HUM, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PM3UYECKIX BEITUUMH;
® CaMOCTOSTEIbHO BbIOMpaTh crmoco0 pemieHus YydyeOHOM (Qu3myeckol 3amauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHHUs, BBHIOOpP Hamboiee MOIXOJAIIEr0 C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).
Ba3oBble uccienoBareibCKue AeiCTBUSA:
®  ICIOJIB30BATh BOMPOCKHI KaK UCCIEA0BATEIbCKU HHCTPYMEHT MTO3HAHUS;
® TIPOBOJUTH TI0O CaMOCTOSITEIPHO COCTaBJICHHOMY TIUJIaHY ONBIT, HECJOKHBIN
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBJICHHS;
® OIEHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(POPMAIIUIO, TIOJYYCHHYIO B XOJ€
MCCJICTOBAHMSI MU DKCIIEPUMEHTA;
® CaMOCTOATENHHO (opMyaupoBaTh OOOOIIEHHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIICOBAHNUS;



IMPOTrHO3UPOBATH BO3MOXKHOC ,Z[@.JIBHGIZH.ICG Pa3sBUTHUC (bmnqecxnx IponeccoB, a TaKKC
BBIIBUT'aTh IIPEAIIOIOXKCHUSA 00 ux Pa3BHUTHH B HOBLIX YCJIOBHUAX U KOHTCKCTAX.

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3jIMYHbIE METOJbI, HMHCTPYMEHTBI M 3allpOChl MpPH IOHCKE U OTOOpe
UH(POPMAIIUU WU TAHHBIX C YYETOM MPEUIOKEHHOW yueOHOM (hu3ndYecKou 3a1a4w;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THYHBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMy TpeAcTaBieHus HHDopManuu u
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMiy, WHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H M MMOIepKaHue 0JIaroKeJIaTeIbHOCTH OOIICHHUS,
COIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSAMU JPYrUX YYaCTHHUKOB JIMAJIOTa,
00HapyXUBATh Pa3ININE U CXOJCTBO MO3UITHIA;

BBIPAXXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOoJIMYHO  TPEACTABISATh  PE3YJAbTaThl  BBITOJHECHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

NOHUMAaTh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAaHIHONH W WHAWBUAYAIbHOW pabOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

OPUHUMATh 1IEJIM COBMECTHOM JIEATEIIbHOCTH, OPraHW30BBIBAThH JCHCTBUA 1O €6
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BEITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTara IO CBOCMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JICHCTBHS C APYTMMHU WICHAMH KOMAaHIbI,
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMIUX JUIsl pellIeHus
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS peHIeHu (MHIUBUAYaAIBHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C Y4YETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JOCTH)KEHUS (HEOOCTHIKEHMSI) pe3yJIbTaTOB JEsITebHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO APYroro yeioBeKa B XOJ€ CIopa WK JAUCKYCCUU HAa HAyYHYIO
TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;



NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpHU peuieHHd (U3NYECKUX 3a7ad WIH B
YTBEPKICHHAX Ha HAy4YHbIE TEMBI M TAKOE )K€ IIPaBO JAPYroro.

HPEAMETHBLIE PE3YJIbTATHBI
K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJIb30BaTh IOHATHS: (U3MYECKHE M XUMHUYECKUE SBJICHUS, HaOJIOJCHHE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, eIUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, ra3oo0pa3Hoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath sBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aMMOJEICTBUE Tell, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBbIO BpalICHMs, Iepelada AaBJICHUS TBEPABIMU
TeJIaMHU, XUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpaIleHus
MEXaHUYECKOM SHeprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh NPOSIBIIEHHE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOLIEM MUpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha KMBOM OpraHU3M, IUIaBaHUE pPbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBJICHUM;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYILOCTH, CHUJA TSDKECTH, BEC Tejla, CWIa TPEHUs, JaBIICHUE
(TBEpHOro Tema, >KMJIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQHUIMEHT TMOJIe3HOTO JeiCTBUA
MEXaHU3MOB, KUHETUYECKasi W MOTEHLHUaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMyIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOMTH TpapUKH H3Y4YEHHBIX 3aBHCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIIMCHIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyal[Mil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUUMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agaud B 1-2 1eHCTBHSA, HCHOJIB3ys 3aKOHBI M (OPMYIIBI,
CBs3bIBalOIME (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (U3NYECKUE BEIWYMHBI B (QOPMYJIBl U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLICHUBATh PEATMCTUYHOCTh MOTy4YeHHON (PU3HUECKON BEIUYUHBL,
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0B, B OINMCAHMM MCCICNOBAHUSA BBIICIATHE IPOBEPAEMOE IIPEIIOJIOKECHUE



(runotesy), pas3iInyaTb W HHTEPIPETUPOBATH IOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOZ€ OMBITA, /I€1aTh BBIBOABI [10 €T0 PE3y/IbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0XKEHUs, COOUPAaTh YCTAaHOBKY U3
NPEI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XOJ1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIUYMHBI OT JIPYroi ¢
UCIIOJIb30BaHUEM MPSAMBIX NU3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYILErOCs
T€la OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHUS OT IUIOLaau
COIPUKOCHOBEHMSI TEJl, CHJIbl YIPYTOCTH OT YIJIMHEHMS NPYKHUHBI, BbITAIKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHUS TeJ, YCJIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cielys MPeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJy4YECHHOH
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

POBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHWJIA TPEHUS CKOJIbXKEHHUS, JaBJIEHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIas Ha MOIPYKEHHOE B KHUAKOCTb TEJO,
KOO(QPHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEIOKEHHOU
UMHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUN cOOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIIMYUHBI;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMMCAaHUA (B TOM 4YHCIE: MOIIIUIHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THAPABIMYECKUM NPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O TMpUMepax) MPaKTHIECKOro
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISAITh OTOOp HMCTOYHUKOB HMH(popmarmu B HHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEISTh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBIMOJHEHUH YYEOHBIX 3aJlaHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYpy
(Gu3NYECKOro COJepKaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIC U YCTHBIE COOOIICHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YHUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHUS O Pe3yJibTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IIPH ITOM
IPaMOTHO HCIOJb30BAaTh M3YYCHHbIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IIPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIEAOBAaHUM pacrpenenars 00sS3aHHOCTH B
IPYyIIIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JIeCTBUHM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESITEIBHOCTH T'PYIIIHI,
BBICTPAauBaTh KOMMYHUKATHUBHOE B3aUMOJACUCTBHE, YYUTHIBAsI MHEHUE OKPY/KAIOILUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BEUIECTBA, KPHCTAIMUECKHME M aMop(dHBIE Tela,
HaCBILICHHBIN ¥ HEHACBILICHHBIN 1ap, BIAXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHIA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
1I0JIe, MPOBOJHUKU M JMUIJIEKTPUKH, IOCTOSHHBIA DJJIEKTPUUECKUN TOK, MArHUTHOE
110JIE;

pasnnyarh siBIeHUs (TEIUIOBOE pacIIMpEeHHe W cXKaTue, Terlonepenaya, TeIuloBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIC SBICHUSA, WCIAPEHUE, KOHICHCALUS,
IUIaBJICHUE, Kpuctajum3anuss  (OTBEpJeBaHuE), KUIIEHWEe,  TeIulonepeaaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOJACUCTBHE
3aps0B, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHCTBUE
MarHuToB, AECUCTBHE MarHUTHOIO IOJIA HAa MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIHS) 10 ONMCAHHUIO HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uyucie (U3MYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B TIPUPOJE, KPUCTAUIBI B Tmpupone, usinydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTPUYECKHE SIBIEHUS B aTMocdepe, SIEKTPUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE Moje 3eMJId, JApeild MOII0COB, POJb MArHUTHOTO MOJS JUIsl JKU3HU Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUI;

OIKCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHUe SBJICHUS, UCHIONb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPIus, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILECTBAa, yJelbHas TEIUloTa IUIABJIEHUS, YJAeNbHas TeIioTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIHMEHT MOJIE3HOTO
JNENCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsl, CHJAa TOKa, OJJIEKTPUYECKOE HAIPSHKEHHWE, COINPOTHUBIEHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003Ha4YeHHs] U €AMHULIBI (PU3MUECKUX BEITHMYMH, HaXOJUTh (POPMYIIbI, CBS3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJEKYJIIPHO-KMHETUYECKOM TEOpHUU CTPOEHUS BEIIECTBA,
INPUHLIAIT CYNEPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsifa, 3akoH OMa nis ydacTka Lenu, 3akoH J[xoyna—JleHna, 3akoH COXpaHEHHs
SHEpPruM, NMPHU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;



OO0BSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE€ MU B KOHTEKCTE
CUTyaumn MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHOCIICCTBCHHBIE CBS3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
omnopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKHUX SIBJICHUH, (PU3NICCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIOJB3YsA 3aKOHBI U (OPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3aMMChIBAaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JJISi PEIICHUS 3aJ[auH,
BbIOUpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE JJIsl €€ pellleHus, TPOBOAUTH PACUEThI U
CPaBHHBATh IMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  IPOBEpsieMoe
NPENOI0KEeHNE, OIICHWBATh IPABWIBHOCTh TOPSIKAa MHPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUI0 (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KaWUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATYpPhl, CKOPOCTH MPOIIecca OCTHIBAHUS U HArPEBAHUS MPU U3ITyUYEHUU OT LIBETa
U3Nydaronie  (MOrjomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTM U TUIOMIAaM €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE JJIEKTPUYCCKUX 3apsIOB, B3aMMOJICHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIHM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOMCTBA AJIEKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIE MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO O0OpYAOBaHUs, ONUCHIBATH XOA OIBITa U
(dbopMynUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMBIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3IyXa,
CWJIBl TOKa, HANpPSOKEHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX IMPHOOPOB W JIATYMKOB
bu3nYeCKUX BENWYHH, CPaBHMBATh pPE3yNbTaThl W3MEPEHUH ¢ y4E€TOM 3aJaHHOUN
a0COIOTHON MOTPEIIHOCTH;

MPOBOJMTH MCCIEIOBAHNE 3aBHCHUMOCTH OAHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
HCIIONIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JITMHBI, TUIOMAId TOTIEPEYHOTO CEUeHUs M YAETHHOTO COIPOTHBIICHHUS BEIIECTBA
MIPOBOJHMKA, CHIIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS Ha MPOBOIHUKE,
UCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJHUKOB):
IUTAHUPOBATh MCCIEOBaHUE, COOMPATh YCTAHOBKY U BBINONHSITH W3MEPEHUS, CIEIys
NPeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yIbTATHI MONyYCHHON 3aBUCHMOCTH B BHUJIE
TabNuIl ¥ TpauKOB, IeTaTh BHIBOJBI MO PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJINTh KOCBEHHBIC M3MEpEHUs (U3NYCCKUX BEIUYHH (yIeIbHAS TEIIOEMKOCTH
BEIIECTBA, COMPOTUBIICHHE MPOBOIHIKA, pab0Ta U MOITHOCTH DIEKTPUIECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHs, COoOMpaTh OKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUIOKECHHOW WHCTPYKITUH, H BEIYUCIISATH 3HAYCHNUE BETMUNHBI,

coOnrofaTh TMpaBuja TEXHUKM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
00opy0BaHUEM;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX NPHOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa WX OMHCAaHUS (B TOM YHCJE: CHCTEMa OTOIICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETYHK DIICKTPUUICCKOM
DHEPrUH, JIIEKTPOOCBETUTENbHbIE TPUOOPHI, HATrPEeBATEIbHBIE DIEKTPONPHOOPHI
(puMepBl), SJICKTPUUECKHE MPEIOXPAHUTENH, SJICKTPOMArHHUT, AIIEKTPOABHUTATEIh
MOCTOSTHHOTO TOKa), HWCIOJb3Yys 3HAaHUS O CBOHCTBaX (DU3MUECKUX SBJICHUNA U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;



pacrio3HaBaTh NPOCThIE TEXHHUYECKHE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JBUIATEIb BHYTPEHHEI'O CTOPaHHUs, 3JIEKTPOCKOI, PEOCTaTr), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIIEN0BaTEIbHBIM U MapaulebHbIM COCIUHEHUEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUCCKUX LIEEH;
IOPUBOAUTH TpHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) HPAKTUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHHYECKUMH yCTPOIMCTBaMH,
COXPaHEHMsI 3JI0pOBbsi M COONIOAEHUS HOPM HKOJOTMYECKOro TIOBEACHUS B
OKpYXKaroIlEeH Cpese;

OCYILLECTBIIATh MOMCK HH(pOpManuu (uzndyeckoro conepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NYTEM CpPaBHEHMs JIONOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEYMBON HIM MOXKET OBITh
HEJI0CTOBEPHO;

UCIIOJIb30BaTh IIPU BBIOJHEHUM Y4YEOHBIX 33JaHUIl HAYyYHO-IIOMYJISIPHYIO JINTEPATypy
(U3NYECKOT0 COJEp)KaHUs, CIPABOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaThb COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITH  PE3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeAbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YYCHHbIN MOHATUHHBIN amnmapar
Kypca (pHU3MKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;

IOpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX MPOLECCOB
pacrpenenaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJIEHHBIMU 33JaYaMH,
CIEIUTh 3a BBIIOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENbHOCTh  TPYIMIbI,  BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aMOJIEHCTBHE, IPOSBIISA TOTOBHOCTh pa3peliaTh KOH(JIUKTHI.

K xoHuy oOyueHust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh y O0YUaIOIIUXCS] YMEHUI:

UCMOJIb30BaTh TOHATHS: CHUCTeMa OTCY€Ta, MaTepuanbHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudyeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M Meperpys3KH, IEHTp
TSKECTH, aOCOJIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPJOrO Tela, paBHOBECHE,
MEXaHUYeCKne KojiedaHusi W BOJIHBI, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl WCIYCKaHWs W TIOTJomeHus, aibpa, Oeta- U ramma-
U3JTy4€HUs!, U30TOIIb, SiAepHAs YHEPTEeTHKA,;

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JABUXCHUEC 110 OKPY>KHOCTH, BSaHMOJIeﬁCTBHe TECII, PECAKTUBHOC JABHXKCHHCEC,
KosiebaTenbHOe JBM)KEHHE (3aTyXalollMe M BBIHYXJAECHHBbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaKEHHE 3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEeHHE,
OTpa’keHHE U MPEJIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKEeHHE
0ermoro cBera B CIHEKTP M CIOXKEHHE CIEKTPAJbHBIX I[BETOB, IUCIIEPCHUS CBeTa,
€CTCCTBCHHAA PaIWOaKTHUBHOCTb, BO3HUKHOBCHHUEC JIMHEWNYATOTO CIICKTpa I/ISJ'IyquI/ISI)
[0 OMHMCAaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBIICHUE;

pacrio3HaBaTh NMPOSBICHHE U3YYCHHBIX (PU3NYECKHUX SIBICHUM B OKpY’KaroleM Mupe (B
TOM 4YHcie (U3NYECKHE SBICHUS B IPHUPOJIC: MPHUIMBHI M OTIUBHI, IBM)KCHHUE IUIAHET



CoJIHEeYHOM CUCTEMBbI, PEAKTUBHOE JIBUKEHHUE JKUBBIX OPTaHU3MOB, BOCTIPHATHE 3BYKOB
’KMBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO0, I[BETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJIOTHYECKOE  JCeWCTBUE  BHJIUMOTO,
yIbTPa(uOJETOBOrO U PEHTIE€HOBCKOIO W3IY4YEHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
($OH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JieicTBUE paJlnOAKTUBHBIX U3JIydeHUH HA OPraHU3M 4esloBeKa), IPH 3TOM IEepPEBOJUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOWMCTBA (IPU3HAKM)
(bu3nUecKux sBICHUIA;

OIKCHIBATh U3YYECHHBIE CBOIMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIB3Ys (PHU3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs CKOPOCTh Teljla NPU HEPAaBHOMEPHOM JIBUKEHMH,
YCKOpEHUE, MEpEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesa, UMITYJbC Tela, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHS Tela, MOIHITOTO
Ha/l IOBEPXHOCTHIO 3€MJIM, MOTCHLMAJIbHAS SHEPIUs CXKATON MPYKUHBI, KHHETHYECKas
DHEPTUs, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KoJeOaHWH, IUIhHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTellb MPEIOMIICHUS
Cpezpl), TIPH ONMCAHWH TPABMIILHO TPAKTOBATh (DU3MUYECKHH CMBICI HCIOJIB3YEMbIX
BEJIMYMH, OOO3HAUYEHUS M €IUHHULBl (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIWYMHY C APYTUMH BEIWYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUNH;

XapakTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS M MPOLIECCHI, UCIOJb3Ysl 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIIMII CYIEPIIO3ULUU CHII,
HOPUHIUI OTHOCUTENbHOCTHU [ 'anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHeHMs UMITYJIbCa,
3aKOHBI OTPAKEHUS M TMPEIOMJICHHUS CBETa, 3aKOHBI COXPAaHEHHs 3apsAIoBOTO H
MaccoBOro 4YHCEl MpU SIACPHBIX peakUusX, MpU 3TOM JaBaThb CIIOBECHYIO
(GbopMyITHPOBKY 3aKOHA W 3aIIMCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATh (hU3HMYEecKHe MPOLECcChl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 2—3 JTOTUYECKHX IIaroB ¢ OMOpOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (U3UYECKUX SABICHMH, (PUIUUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pewath pacy€THble 3aaun (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBl U (OPMYIIBI, CBsI3bIBafOlIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOMIAE WIIH
U30BITOYHBIE JIaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PEIICHUs,
NPOBOJIUTh PACYETBl M  OICHWBATh PEATUCTUYHOCTh TOJTYYEHHOTO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTth TPOOJIEMBI, KOTOPhIE MOXKHO PEIINTh TIPU TMOMOIIN (PHU3HUECKUX
METO/IOB,  HCIIONB3yS  ONHCAaHWE  HWCCIECAOBAHMS,  BBIIENATH  IPOBEPSEMOE
NpPENONI0KEeHNE, OICHWBAaTh IPABWIBHOCTh TOpPSJIKAa MPOBEACHUS MCCIEIOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOICHH U OIBITOB;

POBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
TeJs (U3ydeHue BTOpOro 3akoHa HblOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepro/ia KojebaHuil MPYKMHHOTO MassTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, MPSIMOIIMHEHHOE pacpoCTpaHeHne
CBETa, pa3Jio’KeHHWE Oelloro cBeTa B CIEKTp, H3Y4YE€HHE CBOICTB H300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHs MpeaMmera B coOMparoliel JIMH3E,
HaOJFOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYEHHsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HAOOpa 000PyYAOBaHMS, OIMCHIBATH X0 ONbITA U
€ro pe3yiabTaThl, GOPMYIUPOBATH BBIBOIbI;



IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HAYEeHUE M3MepsieMON BeIUYuHbl ((POKYCHOE paccTOSHHME COOMpAarole JHMH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3mMepeHus (M3MEPUTEIHLHOTO MTPUO0Pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IIyTM OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOH CKOpOCTH, TMepuoja KojJeOaHW MaTeMaTHYeCKOTro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBETa OT yrja HaJeHus U
yria IpejJoMJIEHUs OT yIyla MaJeHus): IJIaHUpOBaTh UCCIIEJOBAHHUE, CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (UKCUpPOBAaTh pe3yiabTaTbl IOJYYEHHOW 3aBHUCUMOCTH
¢u3nUecKuX BEIWYUH B BHIE TAOMUI] U rpadUKOB, AETaTh BBIBOABI IO PE3yJIbTaTam
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (PHU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO A CHHUS,
KECTKOCTh MPYKUHBI, KOXPPUIHUEHT TPEHHUs! CKOJIbXKEHHUs, MeXaHudeckas pabora u
MOIIIHOCThb, 4YacTOTa M Mepuoja KojeOaHUH MaTeMaTUYECKOr0 U MPYKUHHOIO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEeHus, Clenys NPeUI0KEHHOW MHCTPYKLHUH, BBIYUCIATh 3HAYCHHE BEJIWYMHBI U
AQHAIM3UPOBATh IIOJYyYEHHBIE pe3yJlbTaThl C Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOioaTh TpaBWJa TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

pa3in4yaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKMX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJEJb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH Ha UX ONHUCAHUSA (B TOM YUCIE: CIUIAOMETP, JATUUKH ITOJIOKECHMUS,
pPacCTOSIHUA U YCKOPEHMsI, paKkeTa, 3X0JI0T, OUKH, IEPUCKOII, oToanmnapaT, ONTHIECKHIE
CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), HCIONB3ys 3HaHUSA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOANMBIE (U3NYECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB MPHU PELIeHUH y4eOHO-
MIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbl JUIsl MOCTPOEHUS M300pakeHUN B IUIOCKOM
3epKaiie U cobuparolei JInH3e;

IPUBOJIUTH MpPUMEPHl (HAXOIUTh MHPOpPMAIMIO O MpHUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsi M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYKarolleu cpee;

OCYILIECTBIIATh MOMCK HMH(POpManuu (¢u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOUCKOBBIM 3alpoc, HAXOMUTh IYTH OIpeeIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
(bu3NYECKOro COJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJETh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJBKUX HMCTOYHHKOB (H3MUECKOTO COACpKaHMs, MYyOIMYHO MPEICTaBIsATh
pe3yabTaThl MPOEKTHOM WIIM UCCIEN0BATEIbCKON AEATEIbHOCTH, MPU 3TOM I'PAaMOTHO



UCIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA ammapar W3ydaeMoro pasjena (U3UKH U
COIIPOBOXKIATh BBICTYIUIEHHE IPE3CHTAled ¢ Y4€TOM OCOOEHHOCTEH ayAauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosaunuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM Kontpo e J1eKTpOHHbIE (LHPPOBHIE)
HTPOJILHBI
n/n MPOrpamMmMbI Bcero paGoThI IIpakTH4eckune 06PA30BATEBLHBIE PECYPCh
padoThI

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPa
1.1 dusKKa - HayKa O PUPO/IC 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnuecKkue BEIUYUHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBII METOJ TO3HAHUS 2 1 https://m.edso0.ru/ZOL7QLIIS

Hroro mo pazueny 6

Pa3znea 2. [lepBoHavaibHbIE CBeJIEeHUS 0 CTPOCHUH BellleCTBA
2.1 CTpoeHue BelecTBa 1 https://m.edso0.ru/2SJ151M41
2.2 JIBIDKCHHE W B3AMMOJICHCTBHE HacTHIl 1 https://m.eds00.ru/ZXDKQLXCC

BEIIECTBA

2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 https://m.edso0.ru/ONOVIXY1K

Hroro no pasneny 5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHandeckoe JBUKEHHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepnus, macca, IIIOTHOCTh 4 1 https://m.edso00.ru/GXPU4MT5P
3.3 Cua. Bugsl cuin 14 1 2 https://m.edsoo.ru/9RNDRUONW

Wroro no pazueny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JlaBreHue. [Iepenaua JaBJICHUS
4.1 TBEPABIMUA  TEJAMH,  JKHAKOCTAMH © 3 https://m.edso0.ru/XODW367P2
rasamu
4.2 JlaBlIeHHE KU IKOCTH 5 https://m.edso0.ru/2MVXZ0KL4
4.3 ATMochepHoe TaBiieHne 6 https://m.edso00.ru/T7134SXNO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JleiictBue  KUJIKOCTM M rasa

Ha

4.4 , 7 3 https://m.edsoo.ru/NFE60Y8NK
NOrpyXEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEepPrust
5.1 PaGoTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/75LMREDY1
5.2 ITpocThie MeXaHU3MBbI 5 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHudecKkas SHEprus 4 1 https://m.edso00.ru/G30454EMT
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 1O 68 12

I[TPOTPAMME



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

HauMeHnoBanue pa3aesioB M TeM
Ne i/ pasi

KoJunuecTBo yacos
Konrpoabnbsie IIpakruuyeckue

DJIeKTpOHHbIe (LM (POBbIE)

MpOrpaMmblI Bceero paGoThI paBOTI o0pa3zoBaTejibHbIE pecypChl
Paszgea 1. TenioBble iBJIeHHS
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.eds00.ru/R8QZNCIPM
1.2 TemmoBsie IPOIIECCHI 21 1 5 https://m.edso0.ru/FI42A5VZA
Htoro no paznemny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 DTEKTPHYECKHE SaPATI- 3apsoienHpe 7 1 https://m.eds00.ru/R4AQORCTQ4
Tella U UX B3aUMOJIEICTBHUE
2.2 ITOCTOSIHHBIH SJIEKTPHUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsIe ABIEHUAS 6 1 15 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMAarHuTHAs! MHIYKIUS 4 https://m.edso0.ru/7QODS8EL15
Hroro mo pazueny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 10 68 4 145

I[TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/n NpPOrpamMmblI Bcero KOP;;%(:)T:BW Hpal:caTﬁp:;;iclKne odpa3oBaTejIbHbIE pecypchbl
Pa3nen 1. Mexanuveckue siBJIeHUS
1.1 Mexanuieckoe siwkenne u cnocodsr 1 https://m.eds00.ru/CEOGHRGTL
€ro ONMUCaHUs
1.2 BzaumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPaHCHHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHuuecKue KoaeOaHust 7 3 https://m.edsoo.ru/S5VIGSAI3
2.2 MexaHn4eckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS0
Hroro no paszneny 15
Paznen 3. DieKTpOMarHuTHOE 1MOJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DUICKTPOMATHHTHOS rose T 6 2 https://m.eds00.ru/DTI8BBEY0Q
AJIEKTPOMArHUTHBIC BOJIHBI
Hroro mo pazueny 6
Pa3znea 4. CBeToBbIe AABJICHUS
4.1 3aKOHBI PacIIPOCTPAHCHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/20WNYKRX1
4.3 PaznoxeHue 6e70ro CBETa B CIIEKTP 3 2 https://m.edso0.ru/2Z5AHODTO
Hroro no pazneny 15
Pazgen 5. KBaHnToBbI€e sIBJICHUA
5.1 Henycraime - moriomenye  ceera 1 https://m.edso0.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6I1B



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB

5.3 \ SnepHble peakuuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pasjeun 6. IloBTopuTE/ILHO-00001HAI0IIMIE MOY.Tb
[ToBTOpeHue U 00001eHue
6.1 comepkanus Kypca ¢usmku 3a 7-9 0 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJ1acc
Hroro mo pazueny 9
OBUIEE  KOJIMYECTBO YACOB 11O 102 97

[NPOT'PAMME



https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

®Pusnka — Hayka O IPUPOJIE.
SBnenus MIPAPOIBL.
dusnyuecKue sBICHUs

https://m.edso0.ru/35YPBIW5K

MexaHu4yeckue, TEIIOBEIE,
BJIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

https://m.edsoo.ru/116U53L6H

®dusnueckue BEITUYMHBI U X
u3MepeHue

Ypoxk-uccienoBanue
"Usmepenue TeMITepaTyphbl
IIpY IOMOUIM KUAKOCTHOTO
TepMOMETpa M JlaT4yMKa
TeMIEepaTyphl"”

https://m.edsoo0.ru/6ZYFTFPAY

https://m.edsoo.ru/VOGCNS8IMP

Kak ¢msuka wu  nmpyrue
€CTECTBEHHbBIC HAYKH M3Yy4aroT
MIPUPOAY.
EcrecTBeHHOHAy4YHBIH METOJ
IMO3HAHUS. Omnucanue
¢buznueckux  SBJICHUHN c
IMIOMOIIBIO MOJACIEH

https://m.edsoo0.ru/3LPP2HP X2

Ypoxk-uccienoBanue
"[IpoBepka TUIIOTE3BI:
JNANbHOCTh TMOJETA IIApUKa,
MYIIEHHOTO  TOPU30HTAIBHO,
TeM Oojble, dYeM OOJIbIe
BbICOTA ITycKa"

https://m.edsoo0.ru/9YLZITEMU

Crpoenne BeniectBa. OmbITHI,

https://m.edsoo.ru/F5SPU40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

AOKa3bIBAIOIUE  JUCKPETHOC
CTPOCHUC BCUICCTBA

8 JIBM>KEeHHE YaCTHUIL BEIICCTBA https://m.edso0.ru/HQ31SN1F3
VYpok-uccnenoanue «OTBITHI

9 o HAOIIOEHUIO TEIUIOBOTO https://m.edso00.ru/FT87UNTLS
pacUIMpEHUs Ta30B»

19~ Arperatuee cocTosHHA https://m.eds00.ru/STRDWACXM
BEILECTBA
B3auMocBs3b MEX Ty
CBOMCTBaMH BCIIIECCTB B
pasHbIX arperaTHbIX

11 COCTOSIHUSIX 51 X https://m.edsoo.ru/AWM1DBI148
ATOMHOMOJICKYJISIPHBIM
CTPOCHHEM. Ocobennoctn
arperaTHbIX COCTOSIHUN BOJIBI
Mexanudeckoe IBIDKEHUE.

12 PaBHOMepHOE " https://m.edsoo.ru/3W6CCIHB1
HEpaBHOMEPHOE JIBUKCHUE

13 Cropocts. Enurune: https://m.edso00.ru/29GPTJAKL
CKOpPOCTH

14 Pacwer myrww - Bpemenu https://m.edso0.ru/PVHMNWAUA
IBYKEHUS
WNuepriusa. 3akoH WHEPIHH.

15 Bianmorzienctane  Ten  Kax https:/m.eds00.ru/KX55101BX
MIPUYHHA U3MEHEHHS CKOPOCTH
JBYOKEHUS TEII
IImotHOCTH BemiecTBa. Pacuer

16 Macchl ¥ 00beMa Teja IO €ro https://m.eds00.ru/0S71X3DPS
IIJIOTHOCTH
JlaGopaTopHas paborta

17 «Omnpenenenue IUIOTHOCTH https://m.edso00.ru/OH22PX7CX

TBEPJIOTO TETA»



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemrenne 3amau mo  TeMe
"[TnoTHOCTH BemecTBa"

Cuna Kak XapakTepHCTHKa
B3aumonercteua teil. Cuia
ynpyroctu. 3akoH ['yka

Jlaboparopuast pabora
«U3yuenune 3aBUCUMOCTH
pactsokeHus  (nedopmanun)
NPY)XUHBI OT TIPUIOKEHHOU
CHJIBD)

SBnenne Tarorenusa. Cuna
TKECTU

https://m.edso0.ru/50DYVY G49

https://m.edsoo0.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

22

23

CBsi3b MEXIYy CWIOW TSAKECTU
u Maccoii Tema. Bec Tema.
Pemienne 3amady mo  TeMe
"Cuna tsxkectu"

Cuna TsbKeCcTH Ha JApPYTrux
IJIaHeTax. dusnueckue
XapaKTEPUCTUKU TUIAHET

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo0.ru/IM2DOKYLI

24

I/I3MepeHH€ CHJI. I[I/IHaMOMeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HesecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

27

Crnoxenue JBYX cul,
HANpaBJIEHHBIX MO  OJHOH
npssMoii. PaBHonelcTBYIOIIAs
cui

Pemenne 3amau 1mo TeMe
"PaBHOzelcTBYIOIIAs cui”

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZN X5

28

TpeHue CKOMpXEHUs U TpEHUE
nokos. TpeHue B mpupone "
TEXHHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTopHas paborta
«M3yuenue 3aBUCHUMOCTHU

https://m.edsoo.ru/TAQP4B30A



https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA

30

31

CUJIBl TPEHHUSI CKOJBXKEHUS OT
CUJIbl JIaBJIICHUS M XapakTepa
CONPUKACAOIINXCS
IMOBEPXHOCTEI»

Pemenue 3a1a4 Ha
onpeerIeHue
PaBHOJCUCTBYIOIIEH CUIIbI

Pemienne 3amau 1o  Temawm:
«Bec Tena», «I'paduueckoe
n3o0paxeHue cmn», «CHITbI,
«PaBHOAEHCTBYIOLIAS CUII»

https://m.edso0.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF

32

33

KontponpHas  pabora 1o
TEeMaM: «MexaHn4decKkoe
JIBIDKCHHEY, «Macca,
IDIOTHOCThY, «Bec  Temay,
«['papuueckoe uz00OpaxeHue
crny, «CHiabDy

JlaBrieHme. CniocoOb1

YMCHBIICHUSA W YBCIWYCHUA
JaBJICHUA

https://m.edsoo.ru/PAROSWE4D

https://m.edso0.ru/25TVM1FDL

34

JlaBrieHne Ta3a. 3aBHUCHMOCTh
JaBJICHHS Tra3a oOT O00BéMa,
TEeMIIEPATYPhI

https://m.edsoo.ru/544Y MX9WR

35

36

Ilepenaua JaBJICHUS
TBEPABIMU TeJlaMU,
KHUAKOCTAMHU M Ta3aMH. 3aKOH
ITackamns

HaBHCHI/Ie B XXUJKOCTHU U rase,

BBI3BAHHOE JIEHCTBHEM CHJIbI
TAXKCCTHU

https://m.edso0.ru/CG5P08SNWO

https://m.edsoo.ru/K7T1219UC

37

Pemenne 3amau mo TeMe
«JlaBieHME B KUJIKOCTH U
raze. 3akod Ilackasy»

https://m.edsoo.ru/UHHC5RB6W



https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W

38

Coo0marommecst Cocy bl

https://m.edsoo.ru/7THDBMDHR2

39

I'mapaBnnueckuit mpecc

https://m.edso0.ru/67X2LF396

40

41

MaHoMeTpBblI. [TopuineBoit
JKUJKOCTHBIM HACOC

Atmocdepa 3emmn. IIpuunnel
CYLECTBOBAHUS  BO3AYLIHOW
000JI0YKHI 3emutn.
3aBUCHMOCTh  aTMOC(EPHOTO
JaBJICHHUSA OT BBICOTBI Hal
YPOBHEM MOPsI

https://m.edso0.ru/5G846G718

https://m.edsoo0.ru/DRO6ZPW1M

42

43

44

45

46

Bec Bo3agyxa. ATMmocdepHoe
JIaBJICHUE

N3mepenue aTMochepHOro
nasienus. OneiT Toppuuenau

3aBUCUMOCTh  aTMOC(EpPHOTo
JaBIE€HUsI OT BBICOTHI Haj
YPOBHEM MOPSI
bapomeTp-anepon.
ATmocdepHoe JaBiieHHE Ha
Pa3IMYHBIX BHICOTAX

Pemenne 3amau 1o  TeMe
"ATtmocdepHoe naBieHue"”

https://m.edsoo.ru/PYRNEDISY

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/\WVBNXTP7GR

https://m.edsoo.ru/YWVWL5TAL

47

JlelicTBHE )KUIKOCTH U ra3a Ha
MOTPYKEHHOE B HHUX TeJNO.
ApxumenoBa cuia

https://m.edso0.ru/SMG9FR466

48

JlabopaTopHas pabora
«Onpenenenue
BBITAJIKUBAIOIICH CHIEI,
JIEUCTBYIOILLEH Ha TEIIOo,
MOTPY>KEHHOE B )KUIKOCTh)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas  pabota 1O
TeEME «HccnenoBanne

https://m.edso00.ru/OUOBGKKSW



https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW

3aBHCHUMOCTH Beca Tejia B BOJIC
oT 00béMa MOTPYKEHHOH B
)KUJKOCTb YaCTH TeJIay»

50

IImaBanue ten

https://m.edsoo.ru/UMAE9Q10Y

o1

52

53
54

55

56

JlaGopaTopHas paborta
"KoHcTpynpoBaHnue
apeoMerpa W
KOHCTPYMPOBAHUE JIOJKH U
onpe/ieNIeHue eé
rpy30noabEMHOCTH"

Pemenne 3amad 1mo TeMaMm:
«ITmaBanne CYJIOB.
BosnyxoraBanue,
«/laBaeHue  TBEpABIX T,
JKUIKOCTEHN U Ta30By

Mexanunyeckas pabota

MoniHoCTb. Ennnunel
MOIIIHOCTH
Ypok-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU MpHU
o ypEMe 10 JiecTHHIE"
IIpoctele MexaHM3MBI. Phruar.
PaBHOBecue cuil Ha peluare

https://m.edsoo0.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAG0Q

https://m.edso0.ru/1YIR6J7L5

https://m.edsoo.ru/4UUXIHR1X

https://m.edso0.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

57

KonrponbHast pabota no teme
«/laBnenue  TBEpABIX  Ted,
KHUIKOCTeH W razoB» /
Bcepoccuiickas npoBepouHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHblii  ypok. Pabora ¢
TEeKCTaMH 10 TeMme «JlaBieHne
TBEPABIX TEN, XUIAKOCTEH U
razoBy» /  Bcepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/RFCSYB9F8



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8

59

60

61

62

Peiyar B TexHUKe, OBITY H
IPHUPOJIC. Jlaboparopuas
pabota «HccnemoBanue
YCJIOBHIA PABHOBECHS PhIYara

Pemenue 3agayu 1o TeMme
«YcioBus paBHOBECHUS
pbryara

Koaddumment H0JIE3HOTO
JecTBUS MeXaHHU3Ma.
JlaGoparopuast pabora
«3mepenue KII/[ HakinoHHOM
TUTOCKOCTI

Pemenne 3amadu mno Teme
"Pabora, momuocts, KIT/I"

0.5

0.5

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6 AXDHFS8N

https://m.edsoo.ru/4AAYEYZDMW

https://m.edsoo.ru/VF5XBQLVS

63

Mexannueckas JHEPIusl.
Kunernueckas "
MOTEHIMAIbHAs DHEPT UL

https://m.edso00.ru/3HQE7HOYK

64

3aKoH COXpaHEHHUs
MEXaHUYECKOM SHeprun

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEpUMEHT IO TEME
"DKcneprMeHTalIbHOE
oInpelecHue U3MEHEHUS
KUHETHUYECKON 51
MOTEHIMATBHON 3HEPrUM MNpU
CKaThIBAHUH Tena o
HaKJIOHHOM TI0CKOCTH"

https://m.edsoo.ru/5sM7E7YTZC

66

KonTponbHast pabora mo Teme
«Pabora u MOIIIHOCTb.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBHblit  ypok. Pabora ¢
TEKCTaMU o TEME
"MexaHnueckoe aBmkeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepBHblii  ypok. Pabora ¢

https://m.edso00.ru/XT2SMNZYM



https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

TekcTamMu 1o TteMme '"Pabora.
MomnHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12



8 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOM
TEOPUM U WX  OTBITHBIC
IIOJITBEPIKICHUS

Bcero

KoauuyecTBO 4acoB

Kourpoabuble IIpakTHyeckue

padoThI

padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIEe PecypChl

https://m.edso0.ru/10BIEJ8GQ

Macca u pa3mMep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUIKOTO U
ra3zoo0pa3Horo COCTOSIHHI
BEIIECTBA

OObscHeHue CBOICTB
TBEPIOTO, JKUJIKOTO "
ra3oo0pa3Horo COCTOSIHHI
BEIIECTBA Ha OCHOBE
MOJIOKEHUH  MOJIEKYJSIPHO-
KMHETUYECKOU TEOPUH

Kpucrannmueckune u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CMmauuBanue "
KamUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

https://m.edso00.ru/7XZHOXTSK

TennoBoe  pacuiupeHue
cKatue

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHHUS YaCTHUII

https://m.edsoo.ru/ISN30KS8L

https://m.edsoo0.ru/5XSV6F15B

BnytpeHnHsas JHEprus.
Crioco6b1 U3MEHEHUS

https://m.edsoo.ru/BBVCI9IMHG6



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6

BHYTPEHHEH YHEPTUHN

10

Bunbl Teronepenaun

https://m.edsoo.ru/WF4J3070P

11

12

VYpok-koHpepeHus
"IIpakTHueckoe
UCIIOJIb30BaHUE TEIUIOBBIX
CBOWCTB BELIECTB 51
MaTepuasoB B HEJIX
sHeprocoepexeHus"

Komnuectso TEIUIOTEIL.
VY enpHas TEMII0EMKOCTD

https://m.edsoo.ru/UU9100QFZW

https://m.eds00.ru/88291DDI1Z

13

YpaBHeHMe TETIIOBOTO
Oammanca. TemioodMeH u
TEIIOBOE PaBHOBECHE

https://m.edsoo0.ru/P52QUVQJE

14

15

16

17

JlabGopaTopHas pabora
"UccnenoBanue SIBIICHHS
TeriooOMeHa npu
CMCIIMBAaHUKM  XOJOAHOM U
ropsiueit BojbI"

Pacuer kommuecTBa TEIJIOTEHI,
HEOOXOIMMOTO TSt
HarpeBaHus Tela u
BBIJICTIIEMOTO UM npu
OXJIAKICHUH

JlaGopaTopHas paborta
"Onpenenenue YAEIBHOU
TEIIIOEMKOCTH BemlecTnBa"
OHeprus TOIUIMBA. Y IeJIbHAs
TEIIOTa CTOPaHUs

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRA1APW

https://m.edso0.ru/401T1ZJAH

https://m.edso0.ru/683AIXYWS8

18

IInaBneHue wu OTBCPACBAHUC
KPUCTATININYCCKUX TECII.
YV nenpHas TEII0Ta IJIaBICHUS

https://m.edsoo.ru/JHES5A1PJF

19

JlaGopaTopHas paborta

https://m.edso0.ru/LCQXVHGHD



https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD

20

"Onpenenenue yAEIbHOU
TEIUIOTHI IIIaBJIeHus abaa"
[TapooOpazoBanue u
KoHJieHcanus. Mcmapenue

https://m.edso00.ru/COQG4DQKML

21

Kunenne. YnenpHas Temiora
napooOpa3oBaHUs u
KOHJEHCAllMM. 3aBHCHMOCTH
TEMIIEPATYpbl  KHUIICHHS  OT
aTMOC(hEpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIJM2GZ

22

BnaxnocTh BO3/IyXa.
JlabGopaTopHas pabora
"Onpenenenue

OTHOCUTEJIbHOW  BJIQXHOCTH

BO3/1yXa"

https://m.edsoo.ru/7KP37W0J1

23

Pemienne 3aaad Ha
OMpCACIICHUC BJIA)KHOCTHU

BO3/yXa

https://m.edsoo0.ru/N4XJEXGAL

24

[IpuHnuns! paboThl TEIIOBBIX
JBUTaTENEH. [TapoBas
TypOuHa. JBurarens
BHYTPEHHETO CTOPaHHUs

https://m.edso0.ru/6BKWSWY G6

25

KIITJ[ TemnmoBoro aBurates.
TennoBele  JABUTATENXM |
3al[UTa OKPYXKAKOIIEH Cpeabl

https://m.edsoo.ru/UJASDRDOH

26

3aKoH COXpaHeHUs u
IIPEBpAIICHUs]  JDHEPTMH B
TEIJIOBBIX ITpoLieccax

https://m.edso0.ru/B1KX6RPQ9

27

IlonroroBka K KOHTPOJBHOU
pabore mo Tteme "TeruoBbie
SIBJICHUSI. N3menenne
arperaTHbIxX COCTOSTHUM
BemiecTna"”

https://m.edso00.ru/9AQ53CC7C

28

KonTponpHast pabota mo teme

https://m.edso0.ru/0X03133KU



https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU

"TennoBrle SIBIICHUS.
H3menenune arperaTHbIX
COCTOSIHUU BenrecTna"

29

30

Onektpuzanusa tei. [Ba pona
AIEKTPUUECKUX 3aps 0B

Ypok-uccnenoBanue
"DnexTpusanus TeI
WHIYKIIUEN " pH
CONPUKOCHOBEHUU"

https://m.edso0.ru/9E85KDOMD

https://m.edsoo.ru/JALOFK67J

31

B3aumonerlictBue
3apSDKEHHBIX  TeJl.  3aKOH
Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DneKTpuYecKoe ToJIE.
HanpsxeHHOCTB
3JIEKTPUYECKOTO TOJIAL.
[TpuHIMN CYNEPHO3ULINU
JJIEKTPUYECKUX TOJIEH

https://m.edso00.ru/N79CZGZ1J

33

34

35

36

Hocurenn JIEKTPUIECKUX
3aps10B. OneMeHTapHBIN
3apsia. CTpoeHue aTtoma

HpOBOI[HI/IKI/I U JTUDJICKTPHUKHU.
3akoH COXPAaHCHUSA
OJICKTPHUYCCKOI'0 3apsaa

Pemenue 3a/1a4 Ha
IIPUMEHEHHUE CBOICTB
AIIEKTPUYECKHUX 3aps 0B

DJIEKTPUYECKHUI TOK, yCIOBHUSA
€ero CYLIECTBOBAHHS.
HUcTouyHUKNM  AIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo0.ru/U8JR991PB

https://m.edsoo0.ru/SXWWOSWJ5

https://m.edso0.ru/ISIMP3J3M

37

HerictBus JIIEKTPUIECKOTO
TOKA

https://m.edso0.ru/Q8WUTCKVT



https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT

38

39

VYpok-uccienoBaHue
"JlelicTBUE  DIIEKTPUYECKOTO
HOJsl HAa IPOBOJHUKU MU
JUAJIEKTPUKH"

DNEeKTPUUECKUI TOK B
MeTaJuIax, KHUJIKOCTIX M ra3ax

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo0.ru/E4ACO0OQYPF

40

41

42

OnekTpuueckas Lenb U eé
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
peryiaupoBaHue CHIIbI TOKa"

DNEeKTpUUYECKOe HaIpsHKEHUE.
Bonermerp.  JlaGoparopnas
pabora "N3mepenue u
pEryJINpOBaHHUE HAPSKEHUS"

0.5

0.5

https://m.edsoo0.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNJI

https://m.edso0.ru/X7P0JOFGH

43

44

45

46

ConpoTuBieHne NPOBOIHUKA.
VY nensHoe COIIPOTHBIICHHE
BEILIECTBA

JlabGopaTopHas pabora
"3aBUCUMOCTH
IIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHUKA
OT €ro JUIMHBI, TUTIOIIATH
MOTIEPEYHOTO  CEYCHHS] U
Marepuaia"

3aBUCUMOCTh CHJIBI TOKa OT
HanpsbkeHus. 3akoH Oma s
ydacTKa enu

JlaGopaTopHas pabora
"UccnenoBanue 3aBUCHMOCTH
CHIIBI TOKa, MIYIIETO dYepes
pEe3UCTOp, OT CONMPOTHUBICHUS
pE3UCTOpa W HAIpPsDKEHHs Ha

https://m.edso0.ru/ESUOSPC4G

https://m.edso0.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE70Q80Q

https://m.edsoo0.ru/X5THIN3RM



https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

pesucrope”

47

HOCJ’ICI[OB&TCJIBHOC u
napaujiCJibHOC COCAUHCHUA
IMPOBOIHHUKOB

https://m.edso00.ru/HJ9903493

48

49

JlaGopaTopHas paborta
"ITpoBepka IpaBuia
CIIOKEHMSI HANpPSDKEHUN TMpU
[0CJIEI0BAaTEIbHOM
COCTMHEHUU TBYX
pe3ucTopos"

JlabGopaTopHas pabora
"[IpoBepka npaBuia AJis CUIIbI
TOKa Tpu  THapalieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edso0.ru/VO3VYPOTS8

https://m.edsoo.ru/DPAXG8PZ]

50

51

Pemenune 3a/1a4y Ha
npuMeHeHne 3akoHa Oma s
pa3IM4HOTO COEIMHEHUS
MIPOBOTHHKOB

PaGora u MOIIHOCTb
AIEKTPUYECKOTO TOKa. 3aKOH
[xoyns-Jlenna

https://m.edso0.ru/19ZEFKZZ74

https://m.edsoo.ru/40AIXYN3H

52

53

JlaGopatopHas pabota
"Omnpenenenne  paboTel U
MOIITHOCTH  3JIEKTPHUYECKOTO
TOoKa"

DJIEKTpUYECKUE  Lenu |
NOTPEOUTENH 3IEKTPUUECKOM
sHepruu B ObiTy. Kopotkoe
3aMbIKaHHE

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo0.ru/1L3KZ2XLM

54

HOCTOSIHHBIC MAarHuThl, ux
B3aUMOJICHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccienoBaHue
"N3yuenue noJjen

https://m.edso0.ru/1GL7RJOOR



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

IOCTOSIHHBIX MAarHuToB"

56

MaruutHoe 1nosie. MarautHoe
moje 3eMiId U €ro 3HaueHUE
U1 JKU3HHU Ha 3eMiie

https://m.edso00.ru/R3XXJCRVK

57

[loaroToBka K KOHTPOJIBHOU
pabore o TeMe
"DeKTpuuecKue 3apsbl.
3apsoKeHHBIE  Tella H  UX
B3aUMO/ICHCTBUS.

IIOoCTOSIHHBIN  IIEKTPUYECKUI

TOK

https://m.edsoo.ru/RTA1IB1C5

58

KonrponbHas pabora no teme
"DnexTpuueckue 3apsbl.
3apsoKeHHBIE TeNa M HX
B3aUMOJICHCTBUS.
ITOCTOSIHHBINM DIIEKTPUYECKUN
TOK" / Bcepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/ZISSW4Z27W

59

60

PeszepBHublit  ypok. Pabota ¢

TEKCTaMU o TEME

"TToCcTOSIHHBIN 3JIEKTPUUECKUA
n

TOK / Bceepoccuiickas
poBepoyHas pabota

Oneir Opcrega. MarnutHoe
[0JIE  DJIEKTPUYECKOIO TOKA
MarauTHoe ToJe KaTyIIKdA C
TOKOM

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHHKE.
JlaboparopHas pabota
"U3yueHue IEUCTBUA
MarHuTHOTO OJIst Ha
MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

:‘)J'IeKTp OJBUTaTC/Ib

IIOCTOSIHHOTO TOKA.
Hcnons3oBanne
ANEKTPOABUrATEIICH B

62 TEXHITHECKHX yeTporeTpax 1 https://m.eds00.ru/7VYQQDMEN
Ha TpaHCIOPTE.
JlaGopaTopHas paborta
"KoHcTpynpoBanue 51
U3y4eHUe paboThl
aJeKTpoBUraTess"
Onpiter  @apazes.  3akoH

63 9JIEKTPOMArHUTHOM 1 https://m.edsoo.ru/YSDW34FV0
uHaykuuu. [Ipasuino Jlenna
Onekrporerepatop. CrocoObl
MONyUYEHUsI  DIEKTPUUECKON

64 SHEpPruM. DJIEKTpPOCTaHIMKH Ha 1 https://m.edsoo.ru/LM1C70D7A
BO300HOBJISIEMBIX MCTOYHHKAX
SHEPTUU
ITonrotoBka K KOHTpPOJBHOM

65 ﬁ)a&)Te 1o TeMe https://m.edsoo.ru/GFS9PNC8B
DIEeKTpUYECKHE u
MarHHUTHBIE IBJICHUS"
KonTponbhast paborta o teme

66 "JneKTpuuecKkue n 1 https://m.edsoo.ru/APBXXTADS
MarHuTHbIE SBIECHUS"
PesepBublii ypok. Pabota ¢

67 TekcTtamu 1o Teme "TermioBbie 1 https://m.eds00.ru/4B8GKYQ1X
aBiIeHUS"
PesepBHublit  ypok. Pabota ¢

68 TEKCTaMH 110 TeEME 1 https://m.edso0.ru/ISBHXLLTXX
"MarauTHEIC SIBJICHHS"

OBIIEE KOJIMYECTBO YACOB 68 145

[10 ITIPOT'PAMME



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoaudecTBO 9acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoxa Bcero Koutpoabneie  Ipaxrtuieckue U3Y4YEeHUsS oﬁpasoll:aTenbnme([l))Ecypcu
padoThI padoThI

1 Mexaracoxoe  ApipkeEme. | https://m.eds00.ru/UP3I88YCD
MatepuanbHas TOUKa
Cucrema oTcyeTa.

2 OTHOCHTEIBHOCTD 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHHYECKOTO JIBHKEHUS

3 PapromepHoe npamonmHerHoe https://m.eds00.ru/E65RWOZKO0
TIBUKCHHC
HepaBHnomepHoe

4 NTPAMOJMHCEHHOC  ABIDKCHHC. |y https://m.edso00.ru/L043PYTGB
Cpennss u MT'HOBEHHAas
CKOPOCTh
[IpssMmonuHeiHOE

5 pPaBHOYCKOpPEHHOe JaBWXeHue. 1 https://m.edsoo.ru/8KUYWCHBO0
Yckopenue
CkopocTh  IPSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO JBWXeHHs. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu
JlabopaTopHas paborta
"OnpeneneHne yCKOpeHUs Tena

7 npu paBHOycKOpeHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JIBUKEHHM  TI0  HAKIOHHOU
IIJIOCKOCTH"

8 (BoGopHoe  TajeHme  Tem. | 4 https://m.edso0.r/NMQAAGGED
Onprtel [Nanunes
PaBHOMepHOE nBMKEHUE TIO

9 OKPYKHOCTH. [Tepuon n 1 https://m.edsoo.ru/PVRBIDTTH

yacToTa oOpamenus. JInHeitnas



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

" yriioBas CKOpOCTHU

10 Henrpoctpemutensroe https://m.eds00.ru/O5LFGWFZY
YCKOpEHHE

11 [lepserit  saxom  Heiotoma. https://m.eds00.ru/TADTURL3K
Bexkrtop cuibr

12 Bropoii | oaror Herorona. https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYrOIIAs cHita

13~ Ipemmil  sakon  Heiorona, https://m.eds00.ru/XPFY G64RM
Cynepro3uus Cui

14 Pemenne sanat Ha https://m.edso0.ru/GEM2S4HK9
pUMEHEHHe 3aK0HOB HhroTOHA

15 Cwuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemeriie sazat no Teme «Cna https://m.edsoo0.ru/HML1AMN12
YIIPYTOCTH
JlaGopaTtopHas pabora

17 «OmnpeneneHue JKECTKOCTHU https://m.edsoo.ru/T4APAJAFV1
PY>KHHBI»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 ~ Pewenne sazaino reme «Cuna https://m.edso0.ru/PIDH2DCIT
TPEHHsI»
JlaGopaTtopHas pabora

20 "Onpenenenne kodhduimenra https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbKEHUS"
Pemenne 3agadu 1o  TeMe

21 "3akonbl  Hprorona.  Cwuna https://m.edso00.ru/VT3T38KBU
ynpyrocti. Cuia Tpenus"
Cuma TSOKECTM M 3aKOH

22 BCCMUPHOTO TATOTCHIA. https://m.eds00.ru/MEETXGF6Q
Yckopenue CBOOOTHOTO
naIcHAsI

23 YpowKonpepemuns https://m.eds00.ru/BLGGQ9259

" JIBu>keHue Tel BOKpPYT



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259

IPaBUTAITMOHHOTO IEHTpa
(Conneunas CHUCTEMA).
lanaktun"

24

Pemrenue 3amgau mo teme "Cuia
TSDKECTU U 3aKOH BCEMHPHOIO
TATOTEHUS"

https://m.edso0.ru/V02GV8YAT

25

[TepBas KOCMUYecKas
ckopocth.  HeBecomocts u
Meperpys3ku

https://m.edso0.ru/563XRG6ED

26

27

28

29

PaBHOBecue MaTepuanbHON
TOYKH. AOCOIIOTHO TBEPIOE
teno. PaBHOBecue TBEpIOro
TeJla C 3aKpEeIIEHHOM OChIO
BpauieHusi. MOMEHT  CHIIBL
LenTp TsxecTn

PaBHOBeCHE MaTepuaIbHON
TOYKH. AOCOMOTHO TBEpIOE
teno. PaBHOBecue TBEPAOro
Tela € 3aKPEIUIEHHOH OChIO
BpauieHus. MOMEHT  CHIIBIL.
[leHTp TsKECTH

Pemrenne 3amay  mo  Teme
"MomeHT CUJIBL. Lentp
TsKecTn"

[TonrotoBka K KOHTPOJIBHOM
pabote o TeMe
"MexaHn4YecKoe IBV>KEHHUE.
BzanmoneiicrBue ten"

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.edso00.ru/0QJSN205C

https://m.edso0.ru/8D7SUVX5J]

30

Kontponbuast pabota mo teme
"MexaHn4YecKoe IBV>KEHHUE.
Bzaumogeiictsue Ten"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsc Tena. Umnynbe cuibl.
3aKOH COXpaHEHMsI HMMITYJIbCA.

https://m.edsoo.ru/7P15BWQD2



https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2

Yupyroe u HEYIpyroe
B3aUMOJICCTBHE

Pemenue 3amau  mo  TeMe

32 " " https://m.edso0.ru/LQO6EH8F9
3aKOH COXpaHECHHUs UMITYJIbCa
Ypok-koHbepeHIus

33 "PeakTBHOE  JBIDKEHUE B https://m.edsoo.ru/3UH32H4RL
MPUPOAE U TEXHUKE"

34 Mexanmeckas  padora  u https://m.edsoo.ru/FCOHVOY XP
MOIITHOCTb

35 Pabora crmt TikecTd, CrL https://m.eds00.ru/Y4H20MDHI
YIPYTOCTH U CHIIbI TPSHUS
JlaGoparopuast pabora
«OmnpeneneHue padOThI  CHIIBI

36 Therid - 1IpH - PABHOMEPHOM https://m.edso0.ru/609HFE1P8
JIBYDKCHUH Tena o
TOPU30HTAIIBHOU
MTOBEPXHOCTHY

37 CB3b OHCPIHH 1 PaGOTEL. https://m.eds00.ru/ZIFB7L5EF
[ToTenumanpHas SHEpPrust
Kunernueckas SHEPTUS.

38 Teopema 0  KHHETHYECKOH https://m.edsoo.ru/WKXL7NXVR
SHEPTUU

gg ~  3AKOH COXpAHCHHs DHEPIHil B https://m.edsoo.ru/FMM2S69EB
MEXaHUKE
JlaGopaTopHnas pabota

40 «M3ydenune 3aKoHA COXPaHCHHUS https://m.edso00.ru/0TVK8KJIXB
SHEPTHM»

41 Konebarensroe Asmkenne u https://m.edsoo.ru/3EQ3BHBZ3
€ro XapaKTEePUCTHKH
3aryxaromue KoseOaHusl.

42 BoiayxaeHHBIC KOJNeOaHus. https://m.edso0.ru/I3ZKD2M12

Pe3onanc



https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12

43

44

MatemaTuyeckuii u
MPY>KUHHBIA MAaITHUKHU

Ypoxk-uccienoBanue
«3aBUCHMOCTh rnepuoaa
KoJIeOaHMH  OT  KECTKOCTH
MPY>KUHBI U MACCHI TPy3a

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACAG6R4KS

45

46

[IpeBpamienue sHepruu Mpu
MEXaHHYECKUX KOJICOAHHSIX

Jlaboparopuast pabora
«OnpeneneHue  YacTOThl |
neproja Kosie0aHui
MPY>KUHHOTO MasiTHUKA

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHas pabora
«[IpoBepka HE3aBHCHMOCTH
nepuofa KojebaHui  rpysa,
MOJIBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

https://m.edsoo.ru/6 Y GEHWS8DT

48

MexaHn4decKne BOJIHBI.
CpoiicTBa MEXaHMYECKHUX BOJIH.
[IpononbHbIE W TONEPEYHBIE
BOJIHBI

https://m.edso0.ru/QHBQ3U5XV

49

50

VYpoxk-koHpepeHuus
"MexaHu4yeckue  BOJHBI B
TBépAOM Tene. CeilcmMuueckue
BOJIHBI"

3Byk. Pacmpoctpanenue wu
OTpa)keHHE 3BYyKa

https://m.edso00.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccienoBanue
"Habmtonienne  3aBHCHUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

https://m.edsoo.ru/5SRPRGGZVS8

52

I'poMKOCTE 3Byka U BbICOTA
TOHA. AKYCTUYECKUN PE30HAHC

https://m.edsoo0.ru/AOY3HSN3G



https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koH(bepeHIus
"VibTpa3Byk M UHOPa3BYK B
MPUPOAE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

55

[TonrotoBka K KOHTPOJIBHOM
pabore mo TemMe "3aKOHBI
CoXpaHeHHUs.  MeXaHUYEeCKHe
KoJ1e0aHus ¥ BOJIHBI"

KonTponbhast pabora mno teme
"3aKOHbI COXpaHEHUs.
Mexanuueckue KoJjeOaHusi U
BOJIHBI"

https://m.edsoo.ru/7YAJAV57M

https://m.edsoo.ru/ZvVD7Z44VH

56

57

DNEeKTpOMarHuTHOE nose.
DNEeKTPOMarHUTHBIC BOJTHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo0.ru/KAKC7HSCG

58

59

60

61

VYpok-koupepennusa  "llkana
3J€KTPOMAarHUTHBIX BOJIH.
Hcnonn3oBanme
3JEKTPOMArHUTHBIX BOJIH JJISI
COTOBOM cBsA3H"

Ypoxk-uccienoBanue
"U3yuenue CBOMCTB
SJICKTPOMAardHuTHBIX BOJIH C
MTOMOIIIBIO MOOUITBHOTO
tenedona"

Pemenue 3a/1a4 Ha
ONPEACIICHUE YAaCTOTHI U JUIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

OneKTpoMarHuTHas  Ipupoja
CBeTa. CxopocTb CBeTa.
BonHoBeIe cBoliCcTBa cBETa

https://m.edsoo0.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO60QSN

https://m.edsoo.ru/ZFGOBMGFX

62

cTouynuku CBeTa.
[IpssMonuHeHOE

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

pacnpocTpaHeHne cBeTa.
3armenus Connua u JIyHsl

3akOH  OTpaXEHUSI  CBeETa.
3epkana. Pemienue 3amad Ha
MIPUMCHECHUE 3aKOHAa
OTpa)KEHUs CBETA

https://m.edsoo.ru/QONUKCDOB

64

65

66

67

[Ipenomnenue cBera. 3akoH
IIPEJIOMJIEHUS CBETa

[TonHoe BHYTPECHHEE
OTpakeHue CBETA.
Hcnonn3oBanue IIOJIHOT'O
BHYTPEHHErO0  OTpaXXCHUS B
OIITHYECKHX CBETOBOJIAX

JlaGopaTopnas pabora
"HccnegoBaHne 3aBUCHUMOCTH
yria TpeJOMIICHUS CBETOBOTO
aydya OT YyIyla TajJeHud Ha
rpaHuiie "Bo3MyX-cTekyio""
VYpoxk-koHpepeHuus

"W cnoap30BaHue IIOJTHOTO
BHYTPEHHETO OTpaKCHHUSI:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBS3D"

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edso00.ru/R800IT10S

https://m.edsoo.ru/0L9F63ZRU

68

69

JIunzpl. Onruueckas — cuia
JIUH3bI
[Toctpoenne wu3o00paxkeHuii B
JIMH3aX

https://m.edsoo.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTopHas pabota
"Onpenenenue (dhoxycHOTO
paccTosHus M ONTHYECKOH
CHUJIBI COOMpArOIICH JTNH3HI"

https://m.edso00.ru/3XTVNZNJJ

71

Ypok-koHbepeHus
"Onrnyeckue JIMH30BBIE

https://m.edsoo.ru/KKVRKOP3D



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D

puoopsI"

72

73

74

['ma3 xak onTHyeckas cUCTEMa.
3penue
VYpoxk-konpepenuus "JledexTs
3peHusl. Kaxk COXPaHUTh
3peHue"”

Pasnoxenue Oenoro ceera B
cuektp. Omnbitel  HproToHa.
Cnoxenue CHEKTPaJIbHBIX
1BeToB. Jucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

Jlaboparopnas padota "OnbIThI
M0 pa3JoXKEeHHI0 OeNoro cmera
B CIIEKTP U BOCIPHUATHIO 1[BETA
MIPEIMETOB npu ux
HaOJIOZCHUU dYepe3 IBETOBbIE
bunbTph"

VYpok-nipaktukym "BoaHoBbIE
CBOMCTBAa CBeTa: JAMCIEPCHS,
unTepdepenius u nudpaxus”

https://m.edsoo.ru/E5I8L6TCH

https://m.edsoo.ru/A1F3HB8Y9
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78

OnbIThI Pesepdopna u
IJTaHETapHas MOJEIb aTOMa
[Tocrynatet  bopa. Mopuenb
aroma bopa

https://m.edso0.ru/P9220QVFIV

https://m.edsoo.ru/OBJPHEQG?2

79

Hcenyckanue u  INOIIOLICHUE
cBeTa aTOMOM. KBaHTHI.
JInHenyaTele CIIEKTPbI

https://m.edsoo.ru/MOLRTHPCO

80

YPOoK-TIpaKTUKyM
"Habmonenue CIIEKTPOB
ucnyckanus'"

https://m.edsoo.ru/7NCLNW296

81

PannoakTHBHOCTE U €€ BUALI

https://m.edso0.ru/22H32JWLM

82

CtpoeHne  aToMHOro  sjpa.
Hyknonnas Mmonens

https://m.edsoo.ru/IRVEFSKOFK
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PaI[I/IoaKTI/IBHI)Ie IIPEBPALICHUA.

83 https://m.edsoo.ru/RA796 TPSP
N3oTomnsl
Pemienne 3amau  mno Teme:

84 "PalMOAKTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npespanieHus"

85 [Tepuon nonypacmnaaa https://m.edsoo.ru/WZDJCOES87
VYpoxk-koHpepeHuus

86 "PalnOaKTUBHBIC H3JIyYCHUS B https://m.edso0.ru/X1J4002C4
IIpUPOIE, MEAULIUHE, TEXHUKE"
SAnepHble peaknuu. 3aKOHBI

87 COXpaHCHHS  3apsAI0BOrO MW https://m.edsoo.ru/YOQ2XMKOQ0
MacCOBOT'O YHCE

88 JHEPIIS CBA3I ATOMIUbIX A1Ep. https://m.eds00.ru/NSTEUFIO3
CBs13p Macchl U SHEPTUU

89 PemcEMe 3ajal 1O  TCM https://m.eds00.ru/0D4KHLQAT
SlnepHble peakiuu
Peakiuu cuHTE3a W JCNCHUS

90 sanep. VICTOYHWKH  DHEprum https://m.edsoo.ru/RMBFQBNDY7
Connua u 3B€37
VYpok-koHpepenuus "SnepHas

gp  OHepremhka. Heticrais https://m.eds00.ru/OTNWEWI00
pPalMOAKTUBHBIX M3JIyUYCHUH Ha
YKUBBIEC OpraHU3MbI"
[TonrotoBka K KOHTPOJIBHOM
pabote o TeMe

92 "JeKTPOMarHUTHOE noJe. https://m.edso00.ru/TBOXB9TUQ
DJEKTPOMAarHUTHBIC  BOJIHBI.
KBanToBsbie siBneHus"
KontponbHas pabora mo teme

03 JVICKTPOMArHHTHOS  HOlIe. https://m.eds00.ru/5UTJAFD6U

DNeKTpOMarHuTHHIE BOJTHBL.
KBauroBrie sBienus"
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[ToBTOpEHME, 0000111EeHNE.
Jlaboparopueie  paboOTBI  TO
Kkypcy "B3aumopeiicteue Ten"

https://m.edso0.ru/2GFCLJOJJ

95

96

[ToBTOpEHME, 0000111EeHNE.
Pewmenne pacyeTHBIX u
KaueCTBEHHBIX 3aJlay IO TeMe
"TemnoBsie npoiecch”

[ToBTOpeHwue, o0o01eHue.
Perienne pacyeTHBIX H
KA4eCTBEHHBIX 3aJad 110 TEMeE
"KIIJI TerioBeIX aBUrareiaci”

https://m.edsoo.ru/MMJINLZOSQO

https://m.edsoo.ru/H7THKU30G3
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99

100

101

102

[ToBTOpEHME, 0000111EeHUE.
Pemenne pac4yeTHBIX u
KayeCTBEHHBIX 337a4y II0 TeMe
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpEHwUe, o0oO11eHHe.
JlaGopaTtopHble  paboOTBl IO
Kypcy "CBeToBble sIBJIEHUS"

IToBTOpeHue, o0o01eHue.
PabGora ¢ Tekcramum mo Teme
"3aKoHbI COXpaHeHUs B
MexaHuke"

[ToBTOpEHME, 0000111eHNE.
Pabora ¢ TexkcTamMu 1O TEME
"Komnebanus 1 BOJIHBL"

[ToBTOpEHME, 0000111eHNE.
Pabora ¢ TexkcTamMH IO TEME
"CBeTOBEI€ aBiIeHUA"

[ToBTOpEHME, 0000111eHNE.
PabGora ¢ TekcTaMH IO TEME
"KBanToBas U saiepHast
¢uzuka"

https://m.edsoo.ru/XP2HRNAY4

https://m.edso0.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edso0.ru/LG3271S0Q6

https://m.edsoo.ru/W7IE16NU8
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INPOBEPAEMBIE NPEIMETHBIE PE3YJbTATBI OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KVIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble mnpeAMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SIBICHUN

14

1.5

ONKCHIBATh HM3YYCHHBIC CBOHCTBA TeN W (DU3UYECKHE SBICHHSI,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUN CMBICI HCIONB3YEMBIX BEIHYMH, WX
0003HaueHMsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JaHHYI (U3HYECKYI0 BEIUYHHY C JAPYTHMH
BEIIMYMHAMH, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJb3Yysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBaTh €ro  MaTEeMaTU4YecKoe
BBIPAKEHHE

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOMUTH
oObsicHeHne w3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHUH, PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTHU

pemiath pacy€THbie 3a1aund B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHaN3a
YCIOBUS 3aJayd 3alMChIBaTh KPATKOE YCIOBUE, MOACTAaBIATh
buznyeckue BeNUYMHBI B (OPMYIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHUs 3a/1a4, OIICHUBAThH
PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IMOMOIIU
(UBUYECKUX METOJOB, B OINHCAHWHM WCCIICIOBAHUS  BBIACIATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pa3iuyarb |
WHTEPIPETHPOBATh TOJYYCHHBIM PE3yJIbTaT, HAXOJUTh OIIUOKH B
XO0JI€ OTIBITA, JENIAaTh BHIBOJIBI 110 €r0 PE3ybTaTam

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (OpMyIupoBaThb  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJHATE MPAMBIC HU3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOIOBBIX U
M(pOBBIX MPUOOPOB, 3aMKCHIBATH TMOKa3aHUS NMPHOOPOB C Yy4ETOM




3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUHN

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIONb30BAaHUEM IMPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJIHITh U3MEPEHMS], CIIEAYs NPEUI0KEHHOMY IUIaHYy,
bukcupoBaTh pPe3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, IENIaTh BBIBOIbI
10 pe3yJapTaTaM UCCIEA0BaHUS

1.12

1.13

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBIIOJHEHUH U3MEPEHUI coOuparh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOMU
BEJIMYUHBI

coOmonaTh MpaBWja TEXHUKUM OezomacHOCTH TpH  pabore ¢
1a060paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepuU30BaTh MPUHLUIBl JEUCTBUS H3YyUYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCTIONB3ysl 3HAaHMA O CBOMCTBax (DU3MYECKMX  SIBICHUH U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
IPAaKTUYECKOI'0 UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEJHEBHOMN
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPaHEHUS 3/10pPOBbs U
coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEl cpene

OCYIIECTBIISITh OTOOP MCTOYHHMKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3jIMYHBIX HCTOYHHKOB
BBIJIENIATE MH(QOPMALIUIO, KOTOpasl SABISETCS NPOTHMBOPEUMBOU HIIU
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONONYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauK (U3NIECKOrO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JIelaTh KpaTKue COOOIICHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPHU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUWHBIN ammapar Kypca
(U3UKH, CONPOBOXK/IAThH BHICTYIUIEHUE ITPE3CHTAIIUEH

1.19

IIPY BBITIOJTHEHUH y4EOHBIX MMPOEKTOB M UCCIIEIOBAaHUIN pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3a/1a4aMH,
CJIEUTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYINIBI, BbICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE
OKPY’KaIOIIHX




8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mnpeAMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIBb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33auy B yYEOHYIO, BBLICIATH
CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUZUYECKUX SBICHUN

14

1.5

OMHKCHIBATh H3YYCHHBIC CBOHCTBA Tel U (PHU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh  (U3WYCCKUH  CMBICT  HUCIOJIB3YEMBIX  BEIHYHH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIMYMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh  TpapUKd  HM3YYECHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €r0 MaTEeMaTU4YecKoe
BBIPAKEHHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA
(bu3HYECKUX SIBICHUHN, GPU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 2 — 3 NEHCTBUSI, UCIIONb3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

1.10

1.11

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOO0B, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHMs, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAAKa
IMPOBEACHUA UCCIICO0OBaHMA, ACJIaTh BBIBOIABI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POPMYJIHpPOBaTH  IPOBEpPSEMbIC
MPENoNIOKeHHUs, CcoOupaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHNsI, ONTUCHIBATE XOJT OTBITA U (HOPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TIPSIMBIE HM3MEPEHHUS C HCIOIh30BAaHUEM aHAJIOTOBBIX
nprOOPOB U JATUYUKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTH  WCCJIEJIOBAHUE  3aBUCUMOCTH  OJHOW  (hU3HYECKOU
BEJIMYUHBI OT JPYrod C MCHOJIb30BAHUEM TMPSMBIX H3MEPEHUN:
MJJAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAaHOBKY U BBIMOJHSATH




U3MEpEeHUs, CleAys MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJC TaOJHUIl U TPadUKOB,
JlefaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHUS

1.12

1.13

IPOBOJIUTh  KOCBEHHblE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJIOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYTOBAHUEM

1.14

1.15

1.16

XapaKTepu30BaTh INPHHLUMBI JEUCTBUS HM3Y4YEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HAHHMA O CBOMCTBaX (HU3MYECKUX SBICHUH U HEOOXOJMMBIE
¢du3nvecKre 3aKOHOMEPHOCTH

paCHO3HaBaTI) HpOCTI)IG TCXHHUYCCKHC yCTpOﬁCTBa 158 I/I3MepI/IT€JII)HI>IC
npuOOphI IO cXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
ANEKTPUYECKUX MEeNed C TMOCIEHOBATEIbHbIM W NapauIeIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3iuyas yCJIOBHBbIE 00O3HAYCHUS
AJIEMEHTOB JIEKTPUUYECKUX LEIen

NPUBOAUTH TPUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HU I oOecriedeHus: O€30MacHOCTH TIpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U
cOOJII0OZICHHS] HOPM 9KOJIOTHYECKOT0 TOBE/ICHHUsI B OKPYKAIOIIel cpefie

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COEPKAHMSI B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUHM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
00001as WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJICpP)KaHUs, B TOM YHUCIIC NYOJIMYHO TPEICTABISATh PE3YIbTAThI
MPOEKTHON WM HCCIENOBATeNbCKON JIeATENHHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BATh WM3YyYEHHBI IOHATHUWHBIM ammapaTr Kypca
(bU3HKH, COMPOBOXKIATH BBICTYIJICHUE MPE3CHTAIUEH

1.20

MIPU BBITIOJTHEHWH YUE€OHBIX MPOEKTOB M UCCIIEIOBAHUM (PU3NUECKHUX
MPOIIECCOB PACHpPEEeNITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU  3aJa4aMM, CJICIUTh 3a BBIOJHEHHEM TUTaHA
JEeUCTBUM UM  KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH
paspemiaTh KOHMOIUKTHI




9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mnpeAMeTHbIE Pe3yJbTAThl OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH
CYIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUZUYECKUX SBICHUN

14

1.5

OMKCHIBATh M3YYCHHBIC CBOHCTBA TelN W (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAKOIIME JAaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  HM3YYECHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €r0 MaTEeMaTU4YecKoe
BBIPAKEHHUE

1.6

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa
bu3nUecKux sIBICHUH, GU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3aJauu (omuparonyecs Ha cucreMy u3 2 — 3
ypaBHEHUM), UCMOJB3Yys 3aKOHbI U  (OPMYJbI, CBS3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISTH HEAOCTAIOIIME WIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3Ha4YeHUs (PU3NUECKOI BETUYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCHIUTh IpPHU I[MOMOIIU
(l)I/ISI/ILIeCKI/IX MCTOIAOB, MCIIOJIB3Yysl OIMMCAHUEC HCCIICIOBAHHA, BBIACIIATH
MMPOBCPACMOC TMPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I " OIIBITOB

1.9

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomeil JTUH3bI), 000CHOBBIBATH BBHIOOP crocoda
HU3MEPEHHS (M3MEPUTEIHHOTO MPUOopa)

1.11

IMPOBOAWUTE HCCICIOBAHUC 3aBUCHUMOCTECH (bI/ISI/I‘IeCKI/IX BCJIIMYHUH C




1.12

1.13

UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUIl: IUIAHUPOBATh HCCIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJIbTaThI
HOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YyIbTaTaM MCCIIETOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBIIOJHATH H3MEPEHHS, CIeAysd MPEIJI0KEHHON HWHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pPEe3yJbTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

coOmonaTh MpaBWja TEXHUKUM Oe3zomacHOCTH TMpH  pabore ¢
71a00paTOPHBIM 000PYT0BAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHbBIE INMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoOJelneil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAaHETapHas MOJENb aToMa, HyKJIOHHas
MOJIeIb ATOMHOTO A11pa

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOKCTB, U3MEPUTEIBHBIX npubopoB U
TEXHOJIOTUYECKUX TIPOILIECCOB IPHU PEUICHUH y4eOHO-TTPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHUSI M300paKEHUH B MIIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTIH3e

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpU  OOpalieHuu C
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMyIHpys IOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENENCHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX
HCTOYHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM Y4E€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypchl ceth VHTepHeT; BIageTh INpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON
3HAKOBOHM CUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBEe HUHGOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3UUYECKOIO
coJiepKaHus, MyOJMYHO MPEACTABIATH PE3yJbTaThl MPOEKTHOW HIIU
UCCIIEIOBATENIbCKOM  AESITEeNBbHOCTH, HpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3YUYEHHBIN MOHATUIHBIN anmapar U3y4aeMoro pasjeia
GU3MKM U CONPOBOXKIATh BBICTYIUICHHE INpe3eHTalued c y4EToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MPHU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PACHpPEeNiITh 00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABIICHHBIMHA 3aJ]ayaMH, CJCAUTh 32 BBIMIOJIHEHHWEM IIJIaHa




JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
CO6CTB€HHBII71 BKJIag B NCATCIIBHOCTD I‘pyHHLI, BLICTpaI/IBaTB
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTD
pa3pemath KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
7 KUIIACC

Kon Kon

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JJIeMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

dusznka — Hayka O TMpupone. SIBIEHUS TPUPOJIBIL.
1.1 duznyeckrue  ABJICHHSA. MEXaHMYCCKHE, TEIUIOBLIC,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

Ousnueckue BeNMUMHBL.  M3MepeHHe  (PU3UUECKUX
1.2 BenuuuH.  ®usmueckue  npubopsl.  [lorpemHocTh
u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

EcrtecTBeHHOHayuyHBI METOJ| IO3HAaHUA: HaOJIIOJCHHE,
IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIABM)KEHUE TI'MIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE
Ha0J1F01aeMOTr0 SIBJICHHUS

1.4 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEIICH

[IpakTrueckue pabOThI:
N3mepenue paccTossHAN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MalbIX TeN.
N3mepenune temmnepaTypsl Py NOMOIIHU KUJIKOCTHOTO
TEPMOMETPA U JaTUNKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUU BEILIECTBA
CrpoeHne BemecTBa: aTOMbl M MOJIEKYJNBI, HX

2.1 pazMepsl. ONBITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOECHHE
BELIECTBA

1.5

JlBiwkenne dvactul BemiectBa. CBS3b  CKOPOCTH
2.2 JNBIDKEHUST ~ 4YacTUIl C  Temmeparypoi. bpoyHoBckoe
nBKeHue, I dysus

BzauMmogeiicTBue dYacTHIll BelllECTBa: NPUTSKCHUC U
OTTAJIKUBAHHUC

2.3

2 ArperaTtHble COCTOSIHMSI BEILECTBA: CTPOEHUE TIa30B,
KHUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  TeI.
24 B3anMocBsA3p MeXIy CBOMCTBAaMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSAX W HUX aTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuyeckue pabOTHI:
Omenka pgmameTpa aroMa METOAOM pAIoB (¢
2.6 UCIOJb30BaHuEM (oTorpaduii).
OmnbITel 10 HAOIONEHHIO TEIJIOBOTO PACIIUPEHHS
ra3os.




OmbiTel 1O OOHApY)KEHHUIO  JCUCTBUS  CHII
MOJIEKYJIIPHOTO IIPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JIBDKECHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKECHUE

3.1

Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM
JIBHKEHUHU. Pacu€r myTu U BpEMEHH IBUKEHHUS

3.2

SIBnenune uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH JBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja

IInoTHOCTB BE€IICCTBA. CBs13b IIJIOTHOCTH C

3.4 )
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ

36 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuiibl C

IIOMOIIbIO TUHAMOMETpPA

SIBieHUe TATOTEHHS M cuia TsokecTH. CHila TSHKeCTH

3.7
Ha Jpyrux maserax. Bec tema. HeBecomocTs

Cuna tpenus. TpeHHe CKOJIBKEHUS W TPEHHE IOKOSI.

3.8
Tpenue B mpupojie U TEXHUKE

Ciio’)keHHe CWJI, HaAlpaBJICHHBIX MO OJHOM MPSIMO.

3.9 N
PaBHOgelicTBYIOIIASA CHIT

[IpakTuyeckue paboOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JBIDKEHHS
(wapuka B OKMIKOCTH, MOJEJIU  3JEKTPHUUECKOTO
aBToMOOmWIA u Tak Janee). OmpezeneHue cpenHen
CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka 1o
3.10 HaKJIOHHOW  miockoctH. OmpeneneHne  MIOTHOCTH
TBEPOTO Telna. OnbITHI, JI€MOHCTPHPYIOLIHUE
3aBUCHUMOCTh pacTsbKeHUs (JegopMaiuu) NpYKUHBI OT
OpUIOKEHHOW  cuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella |
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

du3nuecKue SIBICHNUS B IPUPOJE: NIPUMEPHI ABWKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXHMBOW IIPHUPOJIE,
JEUCTBUE CUJIBI TPEHUS B IIPUPOAE U TEXHUKE

3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

Hasnenne TtBEpAOro tena. CrocoObl yMEHbBLICHHUS H

41 YBEJTUYCHHUS TaBJICHUS

42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bEMa,
TEMIIEPATYPHI

43 [Tepenaya maBrneHuss TBEPABIMHU TEJIAMH, KHUIKOCTIMU U

razamu. 3akoH Ilackains. IITHeBMaTHUeCKHE MAIIIMHEL

3aBUCHUMOCTh  JABJICHUS JKUAKOCTH OT TIyOWHBI
4.4 IMaapocraTuyeckuii mapagorc. CooOIIArONTHUECS COCY/IBI.
FI/II[paBJII/I‘-IeCKI/Ie MCXaHU3MBbI

45 Atmocdepa 3emnn u atmochepHoe naBienue. puannbl




CYIIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJ YPOBHEM MOPS

4.6

4.7

4.8

4.9

N3mepenue armocdepHoro npaeneHus. [lpubopsl amns
M3MepeHust aTMOC(HEpPHOTO JaBICHUS

JleiicTBHE KUAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
Teso0. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[InaBanue ten. Boznyxonnasanue

[IpakTuueckue padOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT
00béMa TMOTPYXKEHHOH B JKHIKOCTH YAcCTH Tena.
OrnpezenieHne BBITAIKUBAIOIIEH CUIIbL, IEUCTBYIOIIEH Ha
TEN0,  MOrpyxkEéHHoe B KuakocTb.  IIpoBepka
HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CUIIbI, JEHCTBYIOLIEH
Ha TeJNO B JKUJIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CWJIbI, IEHCTBYIOIEH Ha TEJIO B XUAKOCTH, OT 00BEMaA
NOTPYKEHHOU B JKMJIKOCTh YacTH TeJla U OT IUIOTHOCTU
xuakoctu.  KoHcTpywpoBanue — apeoMmerpa  WIH
KOHCTPYHpPOBaHUE  JIOAKM W ompeneneHue  e€
Ipy30M0AbEMHOCTH

4.10

dusnueckue  SBJICHHS B [PUPOJC:  BIUSHHUC
aTMOC(hepHOTO JIaBJICHUSI HA JKUBOM OpraHU3M, [UIaBaHHUE
pBIO

411

TexHuyeckue YCTpoOICTBa: coOOIIArOMIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJAA, THIAPABIWYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPTUA

5.1
5.2

5.3
5.4

5.5

5.6
5.7

5.8

59

Mexanunueckas pabota

MexaHndeckast MOIITHOCTD

IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHasd
m1ockocTh. [IpaBuio paBHOBecHsl pplyara

[IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE

[ToreHmanbHast SHEPTUM TeJA, MOIHIATOTO HAll 3eMIIEN
Kunernueckas sHeprus

[lonHas mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
COXpaHEHUs MEXaHUYECKON SHEPrUU

[IpakTuueckue pabOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHS  NpHU
PaBHOMEPHOM  JBMKEHMHM Tela MO TOPU30HTAIBHOU
noBepxHoOCTU. MccnenoBanre yciaoBUil paBHOBECHSI pblyara.
N3amepenne KIIJI nakimonHol mmockoctu. M3ydeHue 3akoHa
COXPAaHEHUs MEXaHUUECKON YHEPTUH




Ousnyeckue SBICHUS B TPUPOAE: pbhlUard B Tele

5.10
YeJI0BEKa
TexHuueckue yCTpPOMCTBA: pblyar, MOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAePKAHUA
pasziena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOPHUM CTPOEHHUS BemlecTBa. Macca ©  pa3mepsl
Mosiekyd.  OmbIThl,  TOJATBEPKIAIOUINE  OCHOBHBIC
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TEOpUH
Mogenmn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTrO
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicCHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJEKYISIPHOKUHETHUECKON
TEOPHH
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TernoBoe pacuIpeHne u CKaTHe
6.6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO
TETUTOBOTO JIBIDKEHHSI YaCTHUI]
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTPEHHEH
] SHEpIuu: Tersionepeaya U copepiieHue padoThbl
6.8 Bunsl Tennonepenauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
6 M3ITy4eHUE
6.9 KomnyectBo  TemnoTel.  YienbHas — TEIIOEMKOCTb
BEILlECTBA
6.10 TennmooOMeH W TeIIOBOEe paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OaaHca
6.11 [InaBnenne n OTBepAECBaHNE KPUCTALUTUIECKUX BEIIECTB.
VY nenpHas TEMJIOTa IUIABICHUS
[TapooOpazoBanue wu  KoHAeHcamus.  Mcmapenue.
6.12 Kumnenne. VYpaenpHas  Temora — mapooOpa3oBaHUS.
3aBHCUMOCTh TEMIIEpaTypbl KHIIEHUS OT aTMOC(EpPHOTO
JIaBJICHUS
6.13 BnaxxHocTs Bo3iyxa
6.14 OHeprus ToIMBA. Y 1ebHasl TENJI0Ta CTOPAHUS
[Mpuanuner  pabotel  TeruoBbix  asurarenein  KIIJ]
6.15 TETUTOBOTO JABHTaTelNsi. TeruioBble ABUTATENN M 3alluTa
OKpYKaroIlEH cpebl
6.16 3aKOH COXpaHEHHUs U MPEBPAILECHUS JHEPTUHU B TEIIJIOBBIX
rpoleccax
6.17 [IpakTuyeckue paboOTHI:




OmbITel 1O OOHAPY)XEHWIO  JIEWCTBHS  CHII
MOJIEKYJIIPHOTO IPUTSKEHHUS.

OnbITEl 10 BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIM MJIU caxapa.

OnpITel 10 HAOJIOIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, )KMJIKOCTEU U TBEPABIX TEJ.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE MIMTPHIIA.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIKICHUS.

[IpoBepka rumnore3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI
CTOJOMKA JKUAKOCTU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIEPaTYypPBHI.

Habmonenne u3meHeHusl BHyTpEHHEH SHEpruu Teia B
pe3yibTaTe Teruionepeaadyu u padoThl BHEITHUX CHJL.

UccnenoBanue SIBJICHUS TerooOMeHa npu
CMEIIMBAHUH XOJOJAHON U TOPSYEH BOJIBI.

OnpeznenieHne KOJNMYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJOW IIpU TEIUNIOOOMEHE C HarpeTblM METaNInYeCKUM
LAITUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLIECTBA.

HccnenoBanue npouecca UCIApEHus.

OmnpeneneHre OTHOCUTENIBHOMN BIaXXHOCTU BO3yXa.

OrnpenenieHne yaelbHON TEIJIOTHI IUIABJICHUS JIbJIA.

6.18

dusnueckue SBICHHS B TPUPOJAC: IMOBEPXHOCTHOE
HaTSOKCHUC W KAllWJUIAPHBIC ABJICHHA B IIPUPOAC,
KpUCTAIJIBI B TIpupojie, u3nydenue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IMPUMEPHI
WCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETP,
JaT4NK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETP, MapoBas TypOMHA,
JIBUTATEIIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5
7.6

7.7

Onextpuzanys Ten. J[Ba poaa 3IeKTpUUECKUX 3apsi/IOB

BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kymona
(3aBHCHMOCTB CHJIBI B3aUMOJIECHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

Onekrpruueckoe nojie. Hanpssk€HHOCTh 3IIEKTPHYECKOTO
nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha KaueCTBEHHOM YPOBHE)

Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTapHBIN
anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUBJIEKTPUKU

3aKOH COXpaHEeHHMsI AJIEKTPUUYECKOTO 3apsiia
ONEeKTpUYeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
NEKTPUYECKOT0 TOKA. ICTOUHMKH TOCTOSTHHOTO TOKA
HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B




KHUOKOCTAX U ra3ax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE

7.8
HaIpspDKEHUE

79 CornpoTuBieHue MIPOBOJIHUKA. VY nensHOE
CONPOTHUBIICHNE BEILIECTBA

7.10 3akon Oma a1 yq9acTka 1enu

711 [locnenoBarenbHOE W HapajUIebHOE  COEOUHEHUE
MIPOBOIHUKOB

712 PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
Jxoyina — Jlenna

713 DNEKTpUYECKHe IENu W MOTPEOUTENH SIEKTPUISCKON
sHepruu B ObITy. KopoTkoe 3amblkaHue

714 [TocTostHHbIe MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe mosie. MarHutHOoe TIONe€ 3eMIM U €ro
3HAUYEHME JUJIS )KU3HU Ha 3emiie

716 OmneiT Dpcrena. MarHuTHOE MOJE 3IEKTPUUYECKOTO TOKA.
[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.

717 :‘)J'ICKTpO,I[BI/IFaTeJ'ILU MIOCTOSIHHOTO TOKa. HCILIOJ'IIBOBB.HI/IG
3JIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe

718 Oneitel  @apanes.  SIBneHue  3IEKTPOMArHUTHOMN
naaykiuu. [Ipasumno Jlenna
DIEeKTpOTreHepaTop. CrniocoOsr MOJTY4eHUS

7.19 BJIEKTPUYECKON SHEPIuM. DNEeKTPOCTaHITUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOCHHUIO DJICKTPHU3AIMN TET UHIYKIIUEH
U [IPU CONPUKOCHOBEHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJITHUKU U AUDJICKTPUKH.
COopka u mpoBepka pabOTHl DIEKTPUUYECKON IEeTH
MIOCTOSTHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIBI TOKA.
N3mepenue u perynmpoBaHue HAIPSIKEHUS.
HccnenoBanue 3aBUCHMMOCTH CHJTBI TOKA, WIYIIIETO Yepes3

7.20 pEe3UCTOp, OT CONMPOTUBJICHUS PE3UCTOPA U HANPSKEHUS

Ha PEe3NCTOpE.
OnbITHI, J€MOHCTPHPYIOLIHE 3aBHCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBIICHHUS TPOBOJHHKA OT €ro
JUTMHBI, TUIOLIA/I TIONEPEYHOT0 CEYECHUsI U MaTepuana.
IIpoBepka mpaBuia CIOXKEHHS HANPSDKEHUW  TIpU
MOCTIeIOBATEIbHOM  COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiIa At CHIIBI TOKA MPH MapalIeIbHOM
COeMHEHUN  pe3uctopoB.  Ompenenenue  paboOTHI
JNIEKTPUYECKOTO TOKA, WAYIIETO 4Yepe3 PEe3HCTop.
OmnpeneneHue  MOUIHOCTH  3JIEKTPHUYECKOTO  TOKa,




BBIJIENIAEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UJIYILIETO Yepe3 JIAMIIOYKY, OT HANpPsKEHUS
Ha Hell. Onpenenenue KIIJ] narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJIEMCTBUS ITOCTOSHHBIX MAarHHTOB.
N3yueHrne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPH
ux oOveawHeHMHM ©  paznencHun. VccnepoBanue
JEHUCTBUSI DJIEKTPUYECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOLIUE  3aBUCUMOCTH  CHJIBI
B3aUMOJICCTBHUS KATYIIKK C TOKOM M MarHuTa OT CHJIbI
TOKa ¥ HampaBlieHWs Toka B Karymike. M3ydenue
JEUCTBHUSI MAarHUTHOTO TOJs Ha TMPOBOAHUK C TOKOM.

KounctpynpoBanue u H3y4yeHue paboThI
3JIEKTPOJIBUTATEIIS. N3mepenue KITJ
3JIEKTPOJIBUTATEILHOM  YCTaHOBKH. OneITel  TIO

HCCICOOBAHUIO SBJICHUA 3JICKTpOM&FHPITHOI>i HHAYKIHUU:
HCCIICAOBAaHNEC WM3MCHCHHM 3HAYCHUSI U HaITpaBJICHUA
HHAYKIIMOHHOI'O TOKa

7.21

Ousnyeckue SBIEHUS B MPUPOJE: DIEKTPUUYECKUE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TIOJIS ISl )KU3HHU Ha 3emiie, MOJISIPHOE
CUSTHUE

7.22

TexHuueckue ycTpoicTBa: 3JEKTPOCKOI, aMIepMeTp,
BOJIbTMETp, PEOCTAT, CYETUMK BJIEKTPUUECKON 3HEpruu,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKa, TeHEpPaTop MOCTOSHHOTO TOKa

9 KUIACC
Kon
pasIena Konx anemenrta IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
MEXAHWYECKMUE SABJIEHUA
8.1 Mexannueckoe JBWXKeHME. MaTepualibHas TOYKA.
Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBIKEHUS
8.3 PaBHOMEpHOE MPSIMOTMHEHHOE TBHKCHHE
HepaBnomepHnoe NPSAMOJIMHENHOE JIBUKECHUE.
8.4 Cpemnsis W  MTHOBEHHass  CKOpOCTb  Tela  TpH
3 HEpaBHOMEPHOM JIBUKEHUHU
85 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE
JIBIOKEHUE
8.6 CobOoanoe nagenne. OnbITe! [ anues
PaBHOMepHOE nBHMKEHHE MO OKpyXHOCTH. [lepnon u
8.7 yactota oOpameHus. JIuHelHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENFHOE YCKOPEHUE
8.8 ITepsrrit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa




8.10

Tpetnii 3akoH HeroToHa

8.11

[TpuHIMI CYyTIePHO3UIINH CUIT

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

Cuna TpeHMs: cwia TPEHUS CKOJIbKECHHUSA, CHUJia
TPEHUS MTOKOs1, APYTUE BUABI TPEHUS

Cunma TSOKECTM M 3aKOH BCEMHUPHOIO TSATOTCHHSI.
YckopeHre cBOOOTHOTO MaeHUs

8.15

Hewxenue  mmaner  Bokpyr  Connna.  Ileppas
KOCMHUYecKasi ckopocTb. HeBecoMoCTh U meperpys3ku

8.16

8.17

PaBHOBecme  MarepuasibHOM  TOYKH.  AOCOIIOTHO
TBEPIOE TEIO
PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
BpaieHus. MoMeHT cuiibl. LleHTp TsokecTH

8.18

Nmnynsce tena. M3menenune umnyibca. iMmynbe cuiibsl

8.19

3aKkoH COXPAHCHUS UMITYJIbCA

8.20

PeakTuBHOE ABM)KCHHUE

8.21
8.22

Mexannueckasi paboTa u MOILITHOCTh

PabGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b
SHEpPIruu 1 paboThl

8.23
8.24
8.25

[ToreHnuanbHass 3HEpPrusi Teja, MOTHATOrO  HAJ
MMOBEPXHOCTHIO 3eMJIU

IToTeHumanpHas YHEPIUs CKATOU MPYKUHBI

Kunernueckass sHeprus. Teopema O KMHETHYECKOMN
JHEPIUU

8.26

8.27

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPrUH

[TpakTueckue paboThI:

Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBIDKEHUS IIIapuKa 10 HAKJIOHHOW TUIOCKOCTH.
Omnpenenenre yCKOpeHHUsl TeNla MPH PaBHOYCKOPEHHOM
JIBMKCHHH 110 HAKJIOHHOW TIIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHH TpU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauaJIbHON CKOPOCTH.
[IpoBepka TUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM
JBIKCHUHM 0€3 HAYaJlbHOW CKOPOCTH TYTH OTHOCSTCS
KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CWJIBl HOpMaJbHOro naBieHus. OrmnpeneneHue
koddduimeHTa TpeHus CKoubkeHus. OnpeneneHue
kEcTkocTH TpYXUHBL OmpeneneHne padOTHI  CHIIBI
TpeHHs] TpU PABHOMEPHOM JBIKEHHHM Tela IO
TOPH3OHTAILHOW TOoBepXHOCTH. OmpeneneHue paboThI
CWJIBI  YOPYTrOCTH  MNpu  moabéMe  rpy3a ¢
WCIIOJIb30BAHUEM  HEIOJBIDKHOTO W IOJBHYKHOTO
0JI0KOB

8.28

q)I/IBI/I‘-IeCKI/Ie SBJICHUSA B Hpnpone: HpI/IJII/IBLI U OT/IHBBHI,
nBkeHrne 1iaHeT COJHEYHOW CHUCTEMbl, PEaKTHBHOE




10

JABMKCHUC )KMBBIX OPIraHU3MOB

8.29

TexHuueckue  yCTpOHCTBA:  CHUAOMETP, JaTYUKH
I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

Konebarenbnoe npuxenne. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHUI: TIepuoJ], YacToTa, AMIUIMTY 1A

9.2

9.3

9.4

MaremaTuueckui u MPY>KUHHBIN MasITHUKH.
[TpeBparienue sHepruu Npu KojaedaTeTbHOM ABMKCHUN

3aryxatomue KoJjiebaHus. BpIHYXJIEHHBIC KOJeOaHUSI.
Pe3onanc

Mexannueckue BOJHBI. CBOMCTBA MEXAHUYECKHUX BOJIH.
[IpononbHbie U TIONEpeYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexXaHHn4YeCKHUE BOJIHBI
B TBEPJOM TeJI€, CECMUUECKHE BOJIHbI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxKeHHE 3ByKa

9.6

WHdpa3Byk U yInbTpa3ByK

9.7

9.8

[IpakTrueckue paboTHIL:

Onpenenenre 4acToThl M Tepuoja  KoJeOaHMiA
MaTeMaTU4eCcKOro MasTHHKA.

Onpenenenre 4acToThl M Tepuoja  KoJeOaHMid
NPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH —IIepHOAa  KosieOaHHH
NOJBEICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCHMMOCTH  IepHOAa  KosieOaHMH
NPY)KHHHOTO MasTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU neprozaa KoJIeOaHUi rpysa,
MOJIBEIIEHHOIO0 K HHUTH, OT MAacChl Ipy3a M XECTKOCTH
npyXuHbl. MI3Mepenne yckopeHust CBOOOTHOTO TaIeHUs
dusnueckue SBIEHHUS B MPHUPOJIE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 9XO0

9.9

TexHuueckne yCTpPOWCTBA: 3XOJOT, MHCIOJb30BAHUE
YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

10.1 .
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkaJa 3J1IEKTPOMAarHUTHBIX BOJIH

103 OnexkTpoMarHuTHass npupoja csera. CKOpocTh CBeTa.
BonHOBBIE CBOMCTBA CBETA
[TpakTyeckue paboOTHI:

10.4 N3yuenne CBONCTB  IJNEKTPOMATHUTHBIX BOJH C
MIOMOIIIbI0 MOOWJIBHOTO Tesle(hOoHa
@dusnueckue SBIEHUS B MpHPOJE: OHUOIOTHYECKOe

10.5 JIEHICTBHE BHUJIUMOTO, yIABTPaPHOIETOBOTO u
PEHTTEHOBCKOTO M31y4eHHUN

106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE

SJICKTPOMArdMTHBIX BOJIH JJIA COTOBOH CBSI3H




CBETOBBIE ABJIEHHA

11.1 JlyueBast moniens cBera. MIcTOUHHMKY cBETa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa
113 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaXKeHUsI
cBeTa
114 [Ipenomiienne cBeta. 3aKOH MNPEIOMIIEHMSI CBETA.
[TonHOE BHYTpEHHEE OTpaKEHHE CBETa
115 JInnza. Xox srydeit B JIMH3E
116 OnTuueckas cucrema QoToarnmnapara, MHUKPOCKONAa H
TesecKorna
117 'ma3 xak onTudeckas cuctema. bimzopykocts u
JAIbHO30PKOCTh
11.8 Pasnoxxenue Oenoro csera B cniekTp. OnbiTel HptoTOHA.
CrnosxeHue crieKTpajibHBIX IBETOB. Jlucmepcus cBeTa
[TpakTudeckue paboThI:
HccnenoBanue  3aBUCUMOCTH  YIJla  OTPa)KE€HHUs
11 CBETOBOTIO JIy4a OT yIJia MajeHusl.
W3ydyeHne xapakTepuCTUK U300pakeHUs IpeaMera B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM yIVIa IPEIOMIICHUS
CBETOBOIO Jiyya OT yIjla MaJeHHUs Ha TPAHULE «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300pakeHUii ¢ MOMOIIBIO COOMparoIIeH
JIMH3BL.
Onpenenenne GOKYCHOIO PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITHl IO BOCHPUATHIO IIBETA NMPEIMETOB TPU HX
HaOJII0IEHUH Yepe3 LIBETOBbIE (DUIIBTPHI
dusnyeckue sABICHUS B npupoje: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
121 OnbiTel Pezepdopna u miaHerapHas MoJeNb aToMa.
Mogens aroma bopa
122 Hcnyckanve M morjiouieHue cBera atroMoM. KBaHTHI.
JInHenyaTeIe CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3TydeHHs
12 124 Crpoenue aromHoro sjapa. HykioHHas Mojenb
' aToMHOTO siipa. M3oTonsl
195 PagunoaktuBHble mpeBpamienus. Ilepuon momypacnana
aTOMHBIX sTIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHsS 3aps0BOTO U
MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU




12.8

12.9

Peakuuu cuntesa u aenenus sanep. VICTOUHUKA SHEPTHU
Counniia u 38311

SnepHas osHepreruka. JleWicTBHUE  paJMOAKTHUBHBIX
W3JIyYECHHUI Ha )KUBBIC OPTaHU3MBI

12.10

12.11

12.12

[TpakTueckue pabOThI:

HaGnronenue CIUIOIIHBIX W JIMHEHYATBIX CHEKTPOB
U3ITy4YEHUS.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPTrUU YaCTHILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

H3mepenue paanoakTuBHOTO hoHa

@usnueckue SABJICHMS B IPUPOJE: €CTECTBEHHBIN
paZOaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
pPalMOaKTUBHOE W3IYYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JNEHCTBUE PATUOAKTHBHBIX H3IYyYCHHH HAa OpraHusMm
YesioBeKa

TexHuueckue YCTPOKCTBA: CIIEKTPOCKOII,
MHIVBUAYAJIBHBIN 103UMETp, KaMmepa Buibcona

ITPOBEPJIEMBIE HA OIS MO ®U3UKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOHU OBPA3OBATEJIBHOU INPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble Tpe0oBaHMS K NpeIMETHbIM pe3yJbTaTam
0a30BOro0 ypOBHSI OCBOECHHSl OCHOBHOH 00pa3oBaTe/JbLHOM
NPOrpaMMbl OCHOBHOT0 001ero odopazosanusi Ha ocHoBe ®I'OC

[Tonumanue posu  QU3MKKM B  HAYYHOM  KapTHMHE  MHpa;
chopMuUpPOBaHHOCTHh 0a30BBIX MPEICTABICHU O 3aKOHOMEPHOU CBS3HU
U II03HABa€MOCTU SIBJICHHW IIPUPOABI, O POJHM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil ponu (GU3MKKM B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUH
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAJAE POCCUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIErO
MUDa, Pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpPUPOABI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMATrHUTHBIX W KBAaHTOBBIX),
YMEHHUE pa3ianyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (U3UUECKUX SBICHUN
B OKpYXKalOIleM MHpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Brnanenne ocHOBaMH TOHSATUWHOTO ammapaTta W CHUMBOJHUYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBJICHHUS U
MIPOLIECCHI, UCTIONB3Ys PYHIAMEHTAIBHBIE U IMIHUPUYECKUE 3aKOHBI

YMeHue ONuCHIBaTh HN3YUCHHBIC CBOICTBA TEII U (I)I/ISI/I‘IGCKI/IG SABJICHUA,
HCIIOJIB3Ys (bI/IBI/I‘IeCKI/Ie BCJIIMYHHBI




BrnaneHne ocHOBaMH METOJOB HAydyHOTO TIO3HAHUS C Y4ETOM
coOroficHHs MpaBUJI OE30MacHOTO TpynAa: HaONIOJACHHUE (PU3HUECKUX
SIBJICHUM

YMEHHE CaMOCTOSITEILHO COOMPATh AKCICPUMEHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIUH, OMHUCHIBATH XOJ]
OTIBITA U 3aIKCHIBATH €TI0 PE3yJIbTaThl, (HOPMYIHUPOBATH BHIBOJIbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHHI (PU3HMUECKUX BEITUYMH:
YMEHHE IUIAaHUPOBATh H3MEPEHHUS, CaMOCTOSATEIILHO COOMpPATh
OKCIICPUMCHTAIBHYI0 ~ YCTAaHOBKY 110 HHCTPYKIIMH, BBIYHCIIATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATh IMOJIYUYCHHBIC PE3YJbTaThl C
y4€TOM 33JaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;
NPOBEJCHUE  HECIOKHBIX  AKCICPUMEHTAJIbHBIX  HCCIICIOBAHUM;
CaMOCTOSITENILHO ~ COOMpaTh AKCHEPUMEHTAJIbHYIO YCTAHOBKY W
OPOBOIUTH  MCCIICOBAaHUE IO  HHCTPYKIMH,  IPEICTABIATH
MIOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOJIHII U
rpadMKOB, YYUTHIBATH MOTPEITHOCTH, JICJIaTh BHIBOJIBI IO PE3y/IbTaTaM
UCCIICTIOBAHMSI

[ToHnMaHWe  XapaKTepHBIX  CBOMCTB  (pM3MUYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX Ui
00BSICHEHUST (PU3UUECKUX MTPOIIECCOB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATh HIPUUMHHO-CIIEICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX
SBJICHUH, U3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIH

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (HU3UUECKUE
BEIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBUE 3aJayH,
BBISIBIISITh  HEJIOCTAIOININE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoO0XoauMBbIe il €€ pelIeHus, UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
NPOBOJUTHh PACYETHI W OICHUBATh PEATUCTHYHOCTH IMOIYYSHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENesATh Pa3MEPHOCTb
(bU3NIeCKOil BETMUNHBI, IOJTYYEHHON IPHU PEIICHUH 3a/1a41

YMeHue XapakTepu3oBaThb INPUHUUIBI JCHCTBHA TEXHHYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TE€XHOJIOTMYECKHUX IPOLECCOB MO0 MX OMHMCAHUIO, UCIIOIb3YS 3HAHUA O
CBOMcTBax (pM3MUYECKUX SIBICHUH UM HeoOXoauMble (u3nUecKue
3aKOHOMEPHOCTH

10

YMeHue UuCmonb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCEHEBHON KW3HM JUIsi  oOecredeHusi Oe30MacHOCTH TMpH
oOpamieHud ¢ OBITOBBIMH ~ TpHOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COONIOJAEHUS HOPM
JKOJIOTMYECKOTO TIOBEICHHMS B OKpYXKalOUIEH cpele; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUsS JTOCTIDKCHHH (PU3UKKM U TEXHOJOTHUM
JUISL PAlMOHAIIBHOTO TPUPOIOIIOIB30BaHUS

11

OnbIT moOMCKa, NpeoOpa3oBaHUs M MPEACTABICHHUS HHPOPMALUU
(U3UYECKOTO COACp)KAHUSI C HCIOIb30BaHUEM WH(OOPMAIMOHHO-




KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(POpPMAIIMM HAa OCHOBE UMEIONIMXCA 3HAHWA W
JIONIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IpPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUIl HAYYHO-TIOMYJISIPHYIO JUTEpaTypy
(GU3M4eCKOro Cojep:KaHus, CIPAaBOYHbIE MaTepUalbl, PECYPChl CETH
WutepHer; BiageHue 0a30BbIMH  HaBBIKAMH  IPeoOpa3oOBaHUS
uHpOpMAaLlMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYI'YH; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpMAIMH U3 HECKOJIBKUX UCTOUHUKOB

INEPEYEHDb DJJIEMEHTOB COJAEPXAHUSA, INPOBEPAEMbBIX HA OI'2 IIO

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHWYECKMUE SABJIEHUA
11 Mexanuueckoe jaBwKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHUTENBHOCTD JABH)KEHUS
PaBHOMepHOe 1 HepaBHOMepHOe JBHkeHue. Cpenuss ckopocts. @opmyna ams
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE NpsMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Tela OT
BPEMEHH B CIy4yae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
1.3 X7 =Xp T U_'x‘f
['paguky 3aBUCMMOCTM OT BpEMEHH M MPOEKIUH CKOPOCTH, NPOEKLIUU
NepeMenIeHusl, MyTH, KOOpJAWHATHl MpPU PaBHOMEPHOM MPSAMOJIMHEHNHOM
JIBIDKEHUU
3aBUCHUMOCTb KOODJIMHATBl Tela OT BPEMEHHM B ClIy4dac PABHOYCKOPEHHOIO
NPSIMOJIMHENHOTO ABUKEHUS:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
N
@opmynbl UIsl NPOEKLIUU NEPEMELIEHHs, NMPOEKLIUU CKOPOCTH M IPOEKIMH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=00x-r+ax-?.
U_\'('f) =Up, +a, -1,
a.(f)=caonst,
Ul.‘cL - Ul.'rL zzax‘g:r
['paduku 3aBUCHMOCTH OT BPEMEHU JIsi TMPOEKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IIPpU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe maneHue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJ€HUE Tella IO
BEepPTUKAJIM (JBUXKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpEeMEHM MJis MPOEKUHUU YCKOpPEHHS,

IPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIU




CKOpOCTh PaBHOMEPHOTO [BW)KCHHUSI Tela 10 OKpykHocTH. HampasieHnue
CKOpOCTH.
dopmynia il BBIYUCIECHUS CKOPOCTH YEpe3 pajnyc OKPY)KHOCTH U TEPUOJ
oOpareHus:
o= 2R

T

LlenTpocTpemurensHoe yckopeHue. HampapiieHne LEHTPOCTPEMUTEIBHOTO
yckopenusi. @opmyiia Jisi BEBIUUCICHUS YCKOPEHUSI:

1.6
2
a. = v
R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHuU:
V= !
T
Macca. I[InotHocTh BemecTBa. @opmyra A BBIYUCIEHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPAa YCKOPEHHUs T€Jla U BEKTOpa CUJIBL, AEHCTBYIOLIEH Ha
TEJIO
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
1.11 Fy g=-F
TpeHune 1nokos U TpeHUe cKoabxkeHus. Dopmyna 17 BEIYUCICHUS MOYJISL CHIIBI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 - M
Hedpopmanus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yIpyrou
nedopmanuu (3axkoH ['yka):
1.13 F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMS:




1.15

1.16

1.17

1.18

1.19

1.20

F-oG. my -i}f:
'L
Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHsI.
dopmyna ISt BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JIBrxenne nmmaHer Bokpyr Cousnma. [lepBasg kocmuyeckas CKOpPOCTb.

HesecomocTs u neperpysku

Nmrmynbe Tena — BeKTopHas Gu3nyuecKas BeJIMIrHa.
p=mb

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuiibl

3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEN:
D=y i,y =const

PeaktuBHOE NBHXKEHUE

Mexannueckas pabota. @opmya st BEIYUCICHHS paOOThI CHITHI:

A=Fsooscx
Mexannueckas MOITHOCTD:

4
I

N=

Kunernueckas wn mnoreHuuanbHas »3Heprus. QPopMmyna Uil BBIYMCICHHS
KMHETUYECKOU DHEPIUH:

H!UE
By

Teopema o kuHeTHUecKOU 3Heprun. Gopmysa [UIisi BBIYUCICHHS TOTEHIUATbHOU

SHEPIUHU Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

MexaHnueckas SJHeprus:
E=E;+E p

3aKOH COXpaHEHUsI MEXaHU4eCcKoi sHeprun. dopmyrna /Ui 3aKOHA COXPAHEHUS
MEXaHUYECKOM PHepruu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaleHre MEXaHMYECKOW SHEPTUH MPY HAJTMYMH CUJIBI TPEHHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
Peruar. Momenrt cuiisl; M - Fl.
VYcioBue paBHOBECHS phluara:

M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ] mpocThix MexaHH3MOB,
‘%1‘13&%:&:&33




1.21

aBiienue TBEpIOTO TENA.
®opmyiia 111 BBIYUCICHUS JABJICHUS TBEPIOTO TEJa:
F
P= G
JlaBiienue raza. ATMoc(epHOE JaBJIeHHE.
FI/I,I[pOCTaTI/ILICCKOC AaBJICHUEC BHYTPHU KHUIKOCTH.
®opmyiia 11 BBIYUCICHUS JABJICHUS BHYTPHU KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna i ONPENECICHHUsS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ias:

F_j‘m_ =pgV

Ycnosue ninaBanus Tena. [InaBanue CYAOB 1 BO3AYXOINIABAHUC

1.24

1.25

Mexanuueckue KonebaHMs. AMIUIMTYJa, MEPUOJ U YacToTa KojeOaHUil.
®opmyra, CBA3BIBAIONIAS YACTOTY M EPUOJ] KOJIEOAHUH:

Marematnyeckuii M NPYKUHHBIM MasTHUKHA. [IpeBpaiieHue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUHU

1.26

33.TYX8.I-OH_II/IG KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

Mexanuveckue BOJHBI. [IpooibHBIE M MONEpeUHbIe BOJHBL J[JMHA BOJIHBI U
CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJHBI Ha TPAaHUILIC
nByXx cpen. MHbpa3Byk U yabTpa3Byk

Ilpakmuueckue pabomol

N3mepenne cpeaHeil MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTU
NPY>KUHBI; KO3(PGUIIMEHTa TPEHUsI CKOJBXKEHUS;, paOOThl CHJIBI TPEHUS, CHUJIIBI
VIPYTOCTH; CPEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH,
YCKOpEeHHs] OpycKa MpH JBMKCHHH IO HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
nepuoAa KoieOaHU MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl M Tepuojaa
KOoJIeOaHUI TIPY)KWHHOTO MasiTHUKA, MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOTHI CHUJIBI YIIPYTOCTH TPH MOIBEME TPy3a C MTOMOIIBIO TIOIBHYKHOTO
OIoxa.

WccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIbHOTO JAABJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYyKUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
KoneOaHui MPYKUHHOTO MAasTHHKAa OT MAacChl rpy3a M KECTKOCTU TPYKUHBI,




UCCIICIOBAaHUE HE3aBHUCHUMOCTU IepHoJa KoJeOaHMH HHUTSHOTO MasTHHUKA OT
Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara
Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBHKEHUS C Pa3IMYHBIMU

CKOPOCTSIMU B KHBOM M HEXKUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHUKE, TPUIUBBI W OTJIMBBL, JBI)KEHHE TUIaHeT (COJIHEUYHOM CHCTEMBI,

1.30
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKa, BIUSHUE
aTMOC(EepHOrO JaBJICHUS HA >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB HBOTHBIMH, 36MJIETPSICEHHE, CEICMUUYECKHE BOJIHBI, LIyHAMH, 9XO
Texnuyeckue ycmpoticmea: CIUJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, IWHAMOMETp, TMOAIIMIHUKHA, PAKEThl, pblYar, TMOABHKHBIA |
131 HENOJIBIKHBIA OJIOKH, HAKIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
' cooOmIarmuecst Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tmpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE
2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJICKYJIIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS
2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIIECTBA.
Kpucrammmueckue n amop¢HbIe Tena
29 JIBuxenne dyactuil BemectBa. CBA3b CKOPOCTH JABWXKEHHUS YacTUIl C
' Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us
2.3 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS
2.4 TennoBoe pacupeHne u CxaTHe
2.5 TemnoBoe paBHOBECHE
26 Buytpennsisi sneprusi. Pabora u Teruomepenaya Kak CIIOCOOBI M3MEHEHHS
' BHYTpEHHEH dHepruu
2.7 Buns! Temonepenaun: TeIONPOBOIHOCT, KOHBEKIIUS, H3ITyUCHHE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCTD:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIJIOBOTO
OanaHca:
2.9
0 +0, +..=0
Ucnapenne u xoHuaeHcanud. V3meHeHHe BHYTPEHHEH SHEPruyd B MPOLECCE
210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa
' napooOpazoBanus: L = Q/m
2.11 BnaxxHocTs Bo3yxa
[MnaBnenne w Kpuctamm3anus. VI3MeHeHHEe BHYTPEHHEH OJHEpPrHH IpHU
TUTaBJICHUN M KPUCTAJUIM3AMH. Y IeTTbHAs TETUIOTa TUIABJICHUS:
2.12 ?L_Q
m
2.13 BHyTpeHHsIs SHeprus CrOpaHus TOTUIMBA. Y AeNbHAS TETIOTa CrOPaHUs TOIUIHBA:




q=0Q/m

2.14 [Tpunumns! paboTs! TerioBbix apuratenei. KI1/1 terioBoro apurarens
Ilpakxmuueckue pabomul
W3mepeHue yAenpHOM TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJIYyYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (GUKCUPOBAHHOMN
MacChl, B KOTOPYIO OIIyIIEH HAarpeTbli LWIMHIP; KOJWYECTBA TEILIOTHI,

2.15 OTJIAHHOI'O HAarpeThIM LMJIMHAPOM, MOCJIE OIYCKAaHUs €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO31YyXa; YIENbHOW TEIJIOTHI
IiaBieHus Jipga. MccnenoBaHue W3MEHEHHs TeEMIEpaTypbl BOABI  IIPU
pa3IMYHbIX YCIIOBMSX; SBJICHHS TEMJI00OMEHa IpU CMEIIMBAHUM XOJIOJHOW U
ropsiuei BOJbl; mpolecca UCIIapeHust
QDuzuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIIpHBIE

2.16 ABJICHUS B IIPUPOJE, KPUCTAJUIBI B IIpupoae, uiinydenue CollHLA, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHEra
Texnuueckue ycmpoucmea: KalWUIAPBl, IPUMEPBI UCIIOIb30BAHNS KPUCTAILIOB,

217 KUAKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETpP, MapoBasi TypOWHa, BUraTellb BHYTPEHHEIO
CrOpaHHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpusanus Ten. [[Ba Buia 31eKTpUIECKUX 3apsiioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia

34 Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mnois. IIpuHiun
CYNEPIIO3UIMH AIEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu »snextpuueckux 3apsgaoB. JlelcTBHE SJIEKTPUUECKOTrO IOJsS Ha
JEKTpUYECKHUE 3apsiibl. [[pOBOTHUKH U AMDIEKTPUKHU
ITocTosiHHBIN AIIEKTpUYECKUI TOK. JlefcTBuUsA 3nmekTpudeckoro Toka. Cuma Toka.
Hanpsixenue.

3.6 I=qg/t,U=A/q
DNEKTPUYECKOE CONTPOTUBIICHHE. Y AEIBHOE IIEKTPUUECKOE CONPOTUBIICHHUE:!

3.7 R=pl/S

38 3akon Oma ans yuactka anektpudeckoi nenu: | = U/R
ITocnenoBarenpbHOE COETMHEHHUE POBOAHUKOB:
1, =1, U=U,+U,. R=R,+R,

3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHUS:

3.10

U=U:I=I+I;R=2.
: >

CMeHIaHHI)Ie COCONHCHUA HpOBO)IHI/IKOB
PaboTa u MmomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul




3akoH [[>oyins — Jlenna:

3.11 O=I"R-t
312 OnsIT SpSTez[a. MarHutHoe Tojie MPsIMOTO NPOBOJHHMKA C TOKOM. JIMHMHM
MarHUTHON MHIYKLIUU
313 MarnutHOoe 10J€ IOCTOSSHHOIO Mar’ura. B3auMoieicTBue IOCTOSHHBIX
MarHuTOB
3.14 JleficTBME€ MarHWTHOTO TIOJISI HA MPOBOJAHKUK C TOKOM
3.15 OnbiTel Dapajes. SABnenue 35ekTpoMarauTHor nHaykiuu. [Ipasuio Jlenna
Ilpakmuueckue pabomul
W3mepeHne  3JEKTPUYECKOTO  CONPOTUBJICHUS  PE3UCTOPA;  MOUIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOrO TOKA.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJIHHKE
316 (pe3ucTopsl, JIaMIIOUYKa), OT HAIPSHKEHHUs Ha KOHLIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHUS OT JUTMHBI TPOBOIHUKA, IJIOMIAIN €r0 MOMNEPEYHOTO CEYCHUS U
YJIeIIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBmiIa sl HIEKTPHUECKOTO HANPSDKEHUS MPH TOCIE0BATEIIEHOM
COEMHEHUU NPOBOJHHMKOB; IMpaBWiIa Ul CUJIbI 3JIEKTPUUYECKOrO TOKa IpHU
napajuieJIbHOM COSIUHEHUU ITPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qusuueckue s6leHUs 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,
3.17 3JIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE MoJe 3emiu, apeid momocos,
POJIb MArHUTHOTO TIOJIS TSI )KU3HU Ha 3eMiie, MOJIIPHOE CHSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEoCTar,
CUETUYMK  DIIEKTPHUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIIbHbIE AJIEKTPONIPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEIOXPAHUTEH, DIEKTPOMArHUT, ODJIEKTPOJBUTATEIbh IOCTOSTHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 OnexTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojeinb ceta. IIpsMonuHeiiHOe paclipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. Inockoe 3epkaiio
3.22 [Tpenomiienue cBeTa. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Hucniepcus cBera
324 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuuecKkue npruoopsl
Ilpakmuueckue pabomul
W3mepeHne onTuyeckoil cuiibl cOOMparoleil JTMH3bL, (OKYCHOTO pacCTOSTHUS
cobuparoniel TUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U N300pakeHus,
306  KOT/Ia PEIMET PACTIONIOKEH B IBOWHOM (DOKYCe), TTOKa3aTessl MPEIOMIICHUS CTEKIIA.
HccnenoBanue cBOiCTBa  M300pakeHHUsS, TOJYYEHHOIO C  IOMOIIBIO
coOuparomiel JTUH3bI;, U3MEHEHUS! (POKYCHOTO PACCTOSHHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHUIE
«BO3J1yX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupooe: 3atmenns Conama u JIyHBI, 1[BeTa Ted,
ONTUYECKHUE SIBIECHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MEPax)
3.28 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapaT, ONTHYECKUE




CBETOBO/IBI

4 KBAHTOBBGIE SIBJIEHUA

41 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3iaydeHnus. Peaknuu anbda-u Oera-
pacmana

4.2 OmnsiTel Pesepdopaa o paccestauro anbda-gacrui. [Inanerapras Moaens aTroma

4.3 CocraB atomHoro siapa. M30Tormsl

4.4 [lepuon momypacnaia aTOMHBIX sIIIep

4.5 SnepHble peakiuy. 3aKOHBI COXPAHESHUS 3apSIOBOTO U MACCOBOTO YHCEI
Qusuueckue s6leHUss 6 npupode. E€CTECTBEHHBIH PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTHBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JIeMCTBUE PAJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YeIOBEKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKON, HHIUBUIYAJIbHBINA JO3UMETP, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. A.B. Ileppimkun ®@usuka 7 ki1. bazoBeiii  ypoBeHb. YueOHuk. MockBa. [Ipocserienue,
2024 1.

2. A.B. Ilepoiukun 8 kiacc. bazoBsiit ypoBens. YueOuuk. Mocksa. [Ipocemenue. 2024 .

3. A.B. Ilepprmikun, E.M. I'yrauk. YueOnuk. @usuka 9 xnacc. ba3oBsiii ypoBeHb. MockBa.
[Ipocsemenue. 2024 r.

4. A.IL PemmkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2005 - 2019 r.

5. Coopuuk 3amad mo ¢usuke s / — 9 kmaccoB. CocraBurens B.M.Jlykamuk, E.B.
NBanosa M.: «IIpocsemienue», 1996 r.

6. 3amanus obpazoBartenbHOro nopraina Pemry EI'D

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
.®usuka. 7 kiacc. Tectol o ¢pusuke k yueOHuky A.B. Ileppimkuna. A.B. Ueborapea YMK
OI'OC «IOk3amen» M. 2013.
®usuka.7 knace. Jugakrnueckue marepuainsl K yueOHuky A.B. Ileppliikuna.
A. E. Mapon, E. A. Mapon. M. JIpoda. 2014.
KouTtponbHo-usmepurensubie Matepuainbl «Pusmuka. 7xiacc.» k yueOnukam A.B.IleprrmkuHa.
M. Bako.
.KontponeHsie u camocrosrenbHble paboThl 1o ¢u3uke K y4ueOHHKY A.B.Ileppimkuna
«®Du3zuka.8 kiace» M. «Ox3amen» 2014
®usznka Dxcnpecc-auarsoctuka. 7 kinacc. B.B. IBanosa. M. Ok3amen.2014
«Pusuka. 8 krace»
®uszuka.8 kinacc. Tectol mo gusuke k yueOHuky A.B. Ilepsimkuna. A.B. Ueborapesa YMK
OI'OC «3Ox3amen» M. 2013).
®usnka.8 knace. Jlugakruyeckue marepuainsl k yueOHuky A.B. Ileppiikuna.
A. E. Mapon, E. A. Mapon. M. [Ipoda. 2014.
®uszuka. COopHUK BOIpocoB U 3a1ad. 7—9 knaccel. A.B. Ileppiukun. M. «Ox3amen». 2014.
KontponbsHo-u3meputenbable Marepuansl «Pusnka. 8 kiacc.» k yyeOHukam A.B.IlepblmkuHa.
M. Bako.
7.KoHTponbHBIE M caMOCTOSITENIbHBIE PAa0OTBl Mo ¢u3uke kK yueOHHKY A.B.Ileppimkuna
«®Pu3uka.8 knace» M. «Ok3amen» 2014
®usznka Dkcnpecc-auarsoctuka. 8 kinacce. B.B. iBanosa. M. Dk3amen.2014
«®Pu3unka. 9 kiaace»
O®usuka. Tectol mo ¢usuke k yueOHuKy A.B. Ileppimkuna. 9 kiacc.A.B. Yebortapea YMK
OI'OC «3Ox3amen» M. 2013).
®usuka. Junaktuueckue marepuainsl. 9 kiacce (aBropsl A. E. Mapon, E. A. Mapon)..
KonTtponbHo-u3mMepurensubie MaTepuanbl «Pusuka. 9xmacc.» k ydeonnkam A.B.IleprimkuHa,
E.M. I'yrauk. M. Bako.
KonTponbHble 1 camocTosTenbHbIE Pa0OTHI MO (u3nke K yueoHuky A.B.Ilepsimkuna «®Puznka.9
knace» M. «Ok3amen» 2014
®usuka Jkcnpecc-nuarsoctuka. 9 knacc. B.B. IBanosa. M. Dk3amen.2014

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://mat.1september.ru/ - uzgarensctBo «IlepBoe ceHTIOps. DusrKa»



http://mat.1september.ru/%20-

http://school-collection.edu.ru — exuHas KoJUTEKIKs HUPPOBBIX 00PA30BATEILHBIX PECYPCOB

http://uztest.ru u http://mathtest.ru — caiitel B moMoIip yuutesro (coaepxar 6a3y TECTOB)

http://www.drofa.ru/ — caiit usnarensctBa « JPODA»

http://www.fgosreestr.ru

http://www.openclass.ru — «OTKpBITBIH KJIACC» CEeTeBbIe 00pa30BaTEIIbHBIC COOOIIECTBA

http://www.prosv.ru — caiit usnatenbcrBa «IIpocBerieHne»

http://WWW.researCher.rU - I/IHTCDHCT-HODTaH ”MCCJ’[C}IOB&TGJ’[BCK&S ACATCIIbHOCTD IIKOJBbHUKOB"

http://lwww.vgf.ru/ — caiir U3snarensckoro nentpa "BEHTAHA-TPA®D"

Www.ege.edu.ru — opunuansHbIi HHPOpPMaKMOHHbIH opTan EI'D

o~ w D oE

o

9.

XKuas ¢pusuka: odyqaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

VYpoku husuku ¢ ucnoab3oBanrneM MuTtepHera. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: xoyuieknus onsiToB. http://experiment.edu.ru/

CDI/ISI/IKaZ BJICKTpOHHaH KOJIJICKIIUA
omeiToB. http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys

BecruiaTHbie 00y4aromiue mporpamMmsl 1o ¢usmke http://www.history.ru/freeph.htm

JlaGopaTopHble paboThI 1o ¢dusuke. BupryanbsHble nabopaTopHbIe
pa6otsl. http://phdep.ifmo.ru

AnuMarust GU3NUECKHX MmporeccoB oobscHenusamu. http://physics.nad.ru

10. ®usunueckas >anmkinoneaus http://www.elmagn.chalmers.se/%7eigor



http://school-collection.edu.ru/
http://uztest.ru/
http://mathtest.ru/
http://www.fgosreestr.ru/
http://www.openclass.ru/
http://www.prosv.ru/
http://www.researcher.ru/
http://mioo.seminfo.ru/mod/resource/view.php?id=10298
http://www.ege.edu.ru/




