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HOACHUTEJIBHAA 3AIINCKA

ITporpamma 1o ¢u3nke Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs COCTABICHA HA OCHOBE MOJI0XKEHHUH U TpeOOBAaHUI K pe3ysbTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MporpaMmsl, penctaBieHHbIX B PI'OC OO0, a takxke ¢ yuétoMm (enepaibHoit paboueii mporpaMMbl
Bocniutanus u Konuenmuu npernoaBanus yueonoro npeamera «Dusnkay.

Copnepxanue mporpamMmbl 10 (DU3MKE HampaBiIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHOHAYYHOW T'PAMOTHOCTH OOYYAIOMIMXCS M OpPraHH3alUio
n3ydeHHs (PU3UKU Ha IeSTeIIbHOCTHON OCHOBE. B mporpamme 1mo ¢pu3nke y4uTHIBAIOTCS BOSMOKHOCTH Y4eOHOTO MpeIMeTa B peanu3aiy TpeOoBaHN
OI'OC OOO k mIaHUpyeMbIM JIMYHOCTHBIM M METaIllpeIMETHBIM pe3yjbTaTaM OOyueHUs, a TakkKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHay4HbIX
y4eOHBIX MPEMETOB Ha YPOBHE OCHOBHOI'O O0OIIEr0 00pa30BaHMUs.

[Iporpamma mo (u3uke ycTaHABIMBAET paclpeesieHHe ydeOHOTO Marepuaia 1Mo rojaMm oOydeHus (1Mo Kiaccam), MpeaiaraeT MPUMEPHYIO
MOCJICJIOBATEIILHOCTh N3YUCHHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI ITPEIMETHOTO COACPKAHMS U YUETE BO3PACTHBIX 0COOCHHOCTEH 00yJarONTHXCSI.

[Iporpamma mo ¢u3uke pazpaboTaHa C IETbI0 OKa3aHWUS METOIUYECKOW TMOMOIIM YYUTETI0 B CO3JaHMHM pabodeil MporpaMMbl MO y4eOHOMY
MpEAMETY.

dusnka sABIgETCA CI/ICTeMOO6p33yIOHII/IM A €CTCCTBCHHOHAYYHBIX y‘IG6HBIX MMpeaAMETOB, ITOCKOJIBKY (1)I/I?>I/ILIeCKI/Ie 3aKOHBI JIC)KAaT B OCHOBC
MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (pU3MdecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO HAYYHYIO KapTHHY
MUpa, MPeIOCTaBIsIeT Haubosiee cHble 00pa3Libl MPUMEHEHHS] HAyYHOTO METO/Ia MO3HaHUs, TO €CTh CII0CO0a MOJIYYEeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TMaBHBIX 3a1a4 (PU3MUECKOro oOpa3oBaHUsS B CTPYKType oOIIero oOpa3oBaHHS COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOU
TPaMOTHOCTH M HHTEpeca K HayKe y 00yJaroImuxcsl.

I/I3yquI/Ie (bI/IBI/IKI/I Ha 0a30BOM YPOBHC MMPEAIIoIaract OBJIaACHUEC CICAYIOIMUMHA KOMIICTCHTHOCTAMHU, XapaKTCPU3YIOIIUMHU €CTECCTBECHHOHAYYHYIO
I'PaMOTHOCTD:

Hay4YHO O0OBACHATH SIBJICHUS,
OLOCHMUBATh U IOHUMATb 0COOEHHOCTH HAay4YHOTI'O UCCIICAOBAHUA,
HHTCPHIPCTUPOBATD NAHHBIC 1 UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JI TTOJIYYCHN A BBIBOJOB.

Lenu u3ydyeHus GU3MKU Ha ypOBHE OCHOBHOTO 0011ero o0pa3oBaHus onpezaeieHbl B Konuenuu npenojaBadus yueOHoro npeamera «Pusukay B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepariuy, pealn3yromux OCHOBHbBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBEPKAEHHOM pelIeHnemM
Konnernn Munucrepcrsa npocsenienust Poccuiickoit @eneparuu (mpotokost ot 3 nexadpst 2019 r. Ne I[TK4BH).



ean u3yyenus Ppu3nKu:

MpHOOpeTeHne HMHTEepeca W CTPEMIICHUS OOYYAIOIIMXCS K HAyYHOMY H3YYCHHUIO TMPUPOJIBI, PAa3BUTHE HMX HHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE MPEICTABICHUI O HAYYHOM METO/IE TIO3HAHUS U (POPMUPOBAHKE UCCIICIOBATEILCKOTO OTHOMICHHUS K OKPY)KAFOIIUM SIBIICHUSIM;
(hopMHpOBaHKHE HAYYHOTO MHPOBO33PCHHMS KaK Pe3yJIbTaTa U3yU4eHUs OCHOB CTPOCHUS MaTepU M PYHIAMEHTAIBHBIX 3aKOHOB (DM3UKU;
(hopMHpOBaHKE MPEACTABICHUIA O POJIM (DU3HUKH JUTSI PA3BUTHS JIPYTHX €CTCCTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BHUTHE MPEICTABICHUI O BO3MOXHBIX cdepax Oyayiiei mpodecCHOHATBHON IEATSIEHOCTH, CBSI3aHHOW ¢ (PM3UKOM, MOATOTOBKA K JAJIbHEUIIIEM Y
00y4YEeHHIO B TOM HAIIPABIICHHUH.

JlocTrkeHue 3TUX Lenel MporpaMMsl 1o (U3KKe Ha YpOBHE OCHOBHOTO 00111ero oOpa3oBaHUs 00eCTIeYNBAETCs PELICHUEM CIIEIYIOIINX 3a4a4:

proOpeTeHne 3HaHui O AUCKPETHOM CTPOEHHUU BEILIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
proOpeTeHne YMEHUI ONUChIBAaTh U OOBACHATH (PU3NUYECKUE SIBJCHUS C UCTIOJIb30BaHUEM MOJyYEHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHHUs MPOCTEHIINX PacuETHBIX 3aJad C MCIOJIb30BaHUEM (DU3MUECKUX MOJENeH, TBOPUECKUX U MPAKTUKOOPHEHTHPOBAHHBIX
3ajay;

pa3BUTHE YMEHHMI HaOMOJaTh NPUPOJHBIE SBIEHUS U BBIIOJHATH OMBITHI, J1a0OpaTOpHbIE PabOThl M JKCIEPUMEHTAIbHbIE HCCIEIOBAaHUS C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX PHUOOPOB;

OCBOEHHE NMPUEMOB paboThl ¢ HH(MOpMaLuel (pU3NUECKOro coAepKaHMs, BKIOYas HH(OPMALMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3MKH, aHAIIU3 U
KPUTHUYECKOE OLIEHUBaHUE NH(POPMALIUY;

3HaKOMCTBO €O cdepamMu Npo(ecCHOHANBHON JEeATEIbHOCTH, CBS3aHHBIMM C (HU3UKOHW, U COBPEMEHHBIMHM TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
TOCTHXKEHUSAX (PU3NYECKOHN HAyKH.

Ha u3ydyenune ¢puszuku (6a30BbIH ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHusi OTBOAUTCS 238 4acoB:
B 7 wimacce — 68 4dacoB (2 ywaca B Henemwo), B 8 kimacce — 68 wacoB (2 waca B Hemeno), B 9 kimacce — 102 gaca (3 waca B Hemenio).
[Ipemiaraemsrii B mporpaMme 1o (pU3UKe MepeueHb J1a00paTOPHBIX paOOT U ONBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEINb JelacT BEIOOD

IIPpOBCACHUA J'I8.60p8.TOpHBIX pa60T Hn OIIBITOB C y‘IéTOM HHAUBUAYAJIIbHBIX 0coOeHHOCTEN o6y11a}0mnxc;1, CIIMCKa JSKCIICPUMCHTAJIBHBIX SaﬂaHHﬁ,
npeajnaracMaiX B paMKax OCHOBHOT'O I'OCYAapCTBCHHOT'O 3K3aMEHa I10 (I)I/I?»I/IKG.



COAEP)KAHME OBYYEHNS
7 KJIACC
Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOILEro MUpa.

®usuka — Hayka o npupone. fBneHus npupoasl. PU3HUECKHUE SBICHUSA: MEXaHUYECKUE, TEIIOBBIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mmepenue ¢usnmdeckux BeauuuH. Pusnyeckue npubopsl. [lorpemnocts uzmepenuil. MexyHapoaHas cUCTeMa
EAVHMULI.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKd M3y4aroT mpuponay. EcTecTBeHHOHAy4HBIN METOJl MMO3HAHUS: HAOII0JeHNE, OCTAHOBKA HAYYHOIO
BOHpOC&, BBIAIBUKCHHUE THUIIOTE3, 3KCHepI/IMeHT 110 HpOBGpKC THUIIOTE3, O6T)$ICH€HI/I€ Ha6J'IIOI[a€MOFO SABJICHU . OHI/IC&HI/IC (1)I/ISI/III€CKI/IX HBJ’IGHI/II\/'I C
IOMOIIBLIO MOJIEJIEN.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIC SBJICHUS.
2. dusmnueckue MpuoOOPHI U MpoLeaypa NPSIMbIX U3MEPEHHU aHaJOTOBBIM U LIU(PPOBBIM IPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Omnpenenenne pa3MepoB MaJbIX TEI.

N3mepenue TemrepaTypbl Ipy MOMOLIH KUIKOCTHOTO TEPMOMETPA U JIaTUMKA TeMIIepaTyphl.

[IpoBenenue nccaenoBaHus MO MPOBEPKE TUIOTE3bI: NATBHOCTH MOJIETA IIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OOJIbIIE BHICOTA
mycKa.

ok wNE

Pa3znea 2. [lepBoHayasiibHble CBeJIeHUS 0 CTPOEHUH BelllecTBA.
CrpoeHnue BemecTBa: aroMbl M MOJIEKYJIbI, X pa3Mepbl. OIBITHI, T0Ka3bIBAIOLINE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBukeHue yacTull BemiecTBa. CBsi3b CKOPOCTH JIBIKEHUS YACTHI] ¢ TeMIepaTypoil. bpoyHoBckoe aBmkenue, nuddysus. BzanmoaeiictBue yactuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE I'a30B, KUAKOCTEN U TBEPABIX (KPUCTAIMYECKUX) Tel. B3anMOCBsA3b MEXy CBOWCTBAMU BELLECTB
B Pa3HbIX arperaTHBIX COCTOSIHUAX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJIBL.

emoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.
2. Habmopenue nuddysumn.
3. Halumonenue sBneHUM, 00BSICHSIIOMUXCS MPUTSHKCHUEM HIIH OTTaJIKMBAHUEM YaCTHIL BEIECTBA.

Jlabopamopusvie padomot u onvimel.

1. Omenka quaMeTpa aToMa METOJIOM PsiIoB (C ucmoib3oBaHueM (oTtorpaduii).
2. OmnbITHI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHNUS Ta30B.
3. OnbITHI M0 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

Pasznea 3. /IBu:keHue U B3auMoieiicTBUeE TeJl.

Mexanunueckoe BHKeHHE. PaBHOMEpHOE N HEpaBHOMeEpPHOE JBHKeHHE. CKOopocTh. CpeHss CKOPOCTh TP HEPABHOMEPHOM JBMXKEHUU. Pacuér
IIyTH U BPEMEHU JIBHKCHHUSL.

SIBnenune nHepuuu. 3aKoH MHEPIMU. B3anmoaeiicTBre Tell Kak MPUYMHA U3MEHEHUS CKOPOCTH IBMKEHUs Tesl. Macca Kak Mepa HHEPTHOCTH Tela.
[TnotHOCTS BemecTBa. CBSA3b MIIOTHOCTH C KOJIMUYECTBOM MOJIEKYIT B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucThka B3aumojeicTBus Ten. Cuna ynpyroctud u 3akoH ['yka. M3mepeHue cuibl ¢ IOMOIIBIO JUHAMOMETpa. SIBiIeHHe
TATOTeHUA M cuia Tsbkectd. Cuila TshkecTH Ha JApyrux IutaHerax. Bec tema. HeBecomocts. CrokeHue cujl, HampaBiICHHBIX MO OJHOM MHPSIMOM.
PaBnopeiictByromas cui. Cuna TpeHusi. TpeHre CKOIbKEeHUs U TpeHue Mokos. TpeHue B mpupojie U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHHMYECKOTO IBIDKEHUS Tema.

N3mepeHue CKopoCTH MPSMOJIMHEHHOTO JIBH)KCHHS.
HaGnronenue siBIICHUS] HHEPLIUH.

Habmronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHEHME MacC IO B3aUMOJCHCTBUIO TEJl.

CrnoxxeHue cuil, HalpaBJIEHHBIX M0 OJTHOM MPSIMOM.

©uhswNE



Jlabopamopusvie pabomot u onvimul.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBM)KEHUS (IIapUKa B )KUIKOCTH, MOJICITH AIEKTPHUUECKOTO aBTOMOOWMIISA U TaK JaJee).
Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WIIH [IapuKa [0 HAKJIOHHOH MJIOCKOCTH.

OmnpexeneHue IOTHOCTU TBEPAOIO TeA.

OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD PacTsHKEHUs (1eopMannn) Npy>KUHbI OT MPHIOKESHHO U CHJIBI.

OnbIThI, 1EMOHCTPUPYIOIINUE 3aBUCUMOCTb CHJIbI TPEHMSI CKOJIBKEHHSI OT BEca Tejla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

gk wbdE

Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILIEHUSI M YBETMUYEHUs AaBlieHus. JlaBieHue ra3a. 3aBUCHMOCTb JaBJIeHUs raza oT 00béMa, Temmeparypsl. [lepenaua
JaBJICHUS TBép)lI)IMI/I TCJIaMHU, XXUAKOCTAMU U I'a3aMU. 3akou Ilackana. [lneBMaTnyeckie MalIMHBL 3aBUCHUMOCTD JaBJICHUA XUIAKOCTU OT FJ'Iy6I/IHI>I.
I'uapocratuyeckuii mapagokc. CooOriaroniuecs cocyasl. [ uapaBirnueckiue MEXaHu3MBbl.

Atmocdepa 3emnm m atMocdepHoe naBieHue. [Ipuumubl cymecTBoBaHUs BO3AymiHOW 000youku 3emun. OmnbiT Toppuduennu. M3mepenue
aTMoc(epHOro JaBjeHHs. 3aBUCUMOCTh aTMOC(EpPHOro JaBieHHs OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsl A u3MepeHust aTMoCEepHOro IaBiIeHHUSL.

JleficTBUe JKHAKOCTM M Ta3a Ha TOTPYy)KEHHOE B HHUX TeJo. BeiTankuBaromas (apxumesnoBa) cuia. 3akoH Apxumena. [lmaBanume Ted.
Bo3nyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEpaTyphI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs coOCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aeiicTBUsI aTMOCPEPHOTO JIaBICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U IUIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BHITANKHBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WIH MIOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS IIJIOTHOCTEW TeJa U )KUAKOCTH.

N R WNE

Jlabopamopnwie pabomul u onvimel.

HccnegoBaHnue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMa HOFPY)KéHHOﬁ B XXUJKOCTBb 4aCTH TCJ1a.

OnpeneneHI/Ie BBITAIKMBAIOIICH CHIJIBI, HeﬁCTBYIOHlCﬁ Ha TCJIO, HOFPY)KéHHoe B XXUJKOCTh.

HpOBepKa HE3aBUCHUMOCTH BBITAIKHMBAIOIICH CHIJIbI, ﬂeﬁCTBYIOHleﬁ Ha TCJIO B X KUIAKOCTH, OT MaCChI TCJIA.

OHLITBI, ACMOHCTPUPYIOIINC 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO0 B XXUJKOCTH, OT 00BEMa HOpr)KéHHOfI B ) KMAKOCTbH
HacCTu TCJIa U OT IIJIOTHOCTHU KHUIKOCTH.

bR



5. KoHcTpyupoBaHue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOIKU U OIPEACICHUE €€ IPy30I0bEMHOCTH.
Pa3nea 5. PaGora u MomHoCTh. JHEprus.
Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, 00K, HaKJIOHHAas! INIOCKOCTh. [IpaBuno paBHoBecus priuara. [IpumeHeHne npaBuia paBHOBECHS pbluara K OJIOKY.
«3osoToe npasuiio» MexaHuku. KIIJ] mpocTeix Mexanu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHHKE.

Mexannueckas sHeprusi. Kunerndeckass u noTeHuuanbHas 3Heprus. llpeBpailieHne 0oJHOTO BHJAa MEXaHWYECKOW 3HEpPruM B JApYyroil. 3akoH
COXpaHEHUs JHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.
Omnpenenenre pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBIKEHUU TeJla TI0 TOPU30HTAIBHONW MOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3amepenne KIIJl HaKIOHHOW IJTIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

Mo



8 KJIACC
Pa3gen 6. TenioBblie ABJICHUS.

OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOCHHUsS BemiecTBa. Macca © pa3Mepbl aroMOB M MOJEKYJI. OMBITHI,
MOJITBEPKIAFOIIME OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOro COCTOSHUH BemiecTBa. Kpucrammmueckue u amopdubie Tena. OOBSICHEHHE CBOWCTB Ta3oB,
)KI/I[[KOCTGI\/JI u TBépIII)IX TeJI Ha OCHOBE MOJIOKECHUH MOJICKYHSIPHO'KI/IHCTI/ILIGCKOI;'I TCOPHHU. CMauuBaHue u KalmnJUIAPHBIC SABJICHUA. Tennosoe paciIupeHuc
U CXKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOTO IBMKEHMs dacTUll. BHyTpeHHsst sHeprusi. CriocoObl M3MEHEHHs] BHYTpPEHHEU
SHEpPruu: TeIionepeaaya u coBepileHre padboTel. Busel Temonepenayn: TeMIONPOBOIHOCTb, KOHBEKIMUS, U3TyUECHHUE.

KonnuecTBo TemoTel. Y aenpHas TEMIIOEMKOCTH BellecTBa. T ermiooOMeH U TeTIOBOE paBHOBECHE. Y paBHEHHUE TETUIOBOTO OanaHca. [lnaBnenue u
OTBEP/ICBAaHUE KPHUCTALINYECKUX BEIIECTB. YJelbHas TeruioTa ruiaBieHus. [lapooOpasoBanue m koHaeHcamnws. Mcmapenue. Kumenue. VY penbHas
TeIUTI0Ta MapooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPhl KATICHHS OT aTMOC(EpPHOTO JaBICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUSL.

[Tpunnume: padoTs! TernoBeix apuratenei KI1/ rermoBoro asuratesns. TenaoBbkie IBUTATEIH U 3aIMTa OKPY)KAIOIIEH CpeIbl.
3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTHUHU B TEIUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

Habnronenne OpoyHOBCKOTO JIBHKEHHUSL.

Ha6monenue nuddysun.

HabmroieHue SIBJCHUE CMaYMBaHUS M KAIMJUISIPHBIX SIBJICHHM.

HabiroieHne TemIoBoro paciimpeHus Tell.

W3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3mMepeHus: TemMrepaTypsbl.

Buner Teronepenayn.

OxnaxxJIeHue MpU COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHHH paboThl BHEITHUMH CHUITAMH.

10 CpaBHeHHE TETIIOEMKOCTEH pa3TUYHBIX BEIIECTB.

©oNO O R~LDNPRE



11. HaOnroneHue KUIEeHUs.
12. HaGmroieHre OCTOSTHCTBA TEMITEpaTyphl IPHU TIJIaBJICHUH.
13. Moienu TEeIUIOBBIX JIBUTATEJIEH.

Jlabopamopusvie pabomot u onvimeul.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO NPUTSKEHHUS.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIK caxapa.
OnbITHI IO Ha6JHOIICHI/IIO TCIIJIOBOI'0 pacCliupCHHUA Ira3oB, )KI/I[[KOCTCI\/JI u TBépIII)IX TCII.
Ormpenenenue qaBieHUs BO3AyXa B OAJIJIOHE MITPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJIEHUS BO3/yXa OT €ro 00bE€Ma U HarpeBaHMs WU OXJIAXKICHHUSL.
[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA KMJIKOCTH B TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.
Habnronenne n3aMeHeHus: BHyTpeHHEN SHEPT UM Tella B pe3yibTaTe TeIulonepeadyn u paboThl BHEIIHUX CHJL.
HccnenoBanue siBieHus TEII000MeHa pY CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOIOM MpHU TEIIOOOMEHE ¢ HarpeThiM METaNINYECKUM LIMITMHAPOM.
. Onpenenenune yaeapHON TEMIOEMKOCTH BEIIECTBA.
. UccnenoBanue nporecca ncnapeHus.
. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.
. Onpenenenue yaenbHON TEIUIOTHI IUIABICHUS JIbAA.

©CO N R wWNRE

[ S S T
WwWN PO

Pasznen 7. diiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI.

Onektpuzarus Tei. J[Ba poaa dJIeKTpuuecKuX 3apsaoB. B3anmoneiictBue 3apsokeHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTD CHJTBI B3aUMOICHCTBHUS
3apsKEHHBIX TEJ OT BEJIMUUHBI 3apSAI0B U PACCTOSIHUS MEXKIY TeJlaMu).

DnexTpuueckoe noje. Hanpsok€HHOCTH d1eKTprudeckoro nosis. [IpuHimn cynepno3uuu 3IeKTPUUECKUX 1MoJiei (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpuyeckux 3apsaoB. DieMeHTapHbIN deKkTpuueckuit 3apsia. Ctpoenue atoMa. [IpoBOIHUKY U AUAIEKTPUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3aps/ia.

3HeKTqueCKHﬁ TOK. Y CIIOBUSA CYIICCTBOBAHUA IJICKTPUICCKOT'O TOKA. M cToyHUKH MOCTOSIHHOTO TOKA. I[CﬁCTBPIH QJICKTPUYCCKOI'O TOKA (TCHJ'IOBOC,
XHMMHUYCCKOC, MaFHI/ITHOG). SHGKTpI/I‘leCKI/Iﬁ TOK B XXMAKOCTAX M rasax.

9J'IeKTpI/ILIeCKa$[ OCIIb. Cua Toxka. 3HeKTpI/I‘leCKOC HaIIPs?KCHUC. COHpOTI/IBJ'IeHI/Ie MMPpOBOAHUKA. YaenapHOE COIIPOTUBJICHNUEC BCIICCTBA. 3akon Oma
JJI y4aCTKa LCITH. IlocaenoBarenabHOE U NnapauiejibHOC COCAUHCHUC ITPOBOAHUKOB.

PabGora u MOITHOCTB JJICKTPHUYCCKOI'O TOKA. 3akoH I[)KOYHH—.HGHHQ.. 9J'IeKTpI/I‘{eCKI/Ie O 1 HOTpe6I/ITeJ'II/I BHCKTpI/I"IeCKOI\/’I SHECPTruu B 6BITy.
KOpOTKOC 3aMbIKaHHUC.



IlocTosiHHBIE MarHuThl. B3anMonelicTBHE NMOCTOSHHBIX MAarHUTOB. MarHutHoe moJie. MaruutHoe mnoje 3eMJIM U €ro 3HaueHue Ui JKU3HM Ha
3emute. OnbIT Dpcerena. MarHuTHOE 10JIe JIEKTPUUECKOro Toka. I[puMeHenune 3neKTpoMarHuToB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISI HA IPOBOAHUK
C TOKOM. DJIEKTPOABUraTeNb IOCTOSHHOIO TOKa. Mcroap30BaHuE 37EKTPOABUTATEIEN B TEXHUUECKUX YCTPOHCTBAaX U Ha TPAHCIIOPTE.

Omnsitel Dapanes. SIBienne anekTpoMarHuTHON HHAYKIWH. [IpaBuio Jlenma. Dnekrporeneparop. CriocoObl MOTydeHUS IEKTPHUSCKON YHEPTUH.
DNEeKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.
JIBa poJia ANMEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEll.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DnexTpocTaTHuecKas NHIYKIIHS.
3aK0oH COXpaHEHUs FINEKTPUIECKUX 3apsI/IOB.
[TpoBOAHMKY W AWDIIEKTPUKH.
MoenupoBaHK€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJISI.
HcTOYHMKH TTOCTOSIHHOT'O TOKA.
JIeNCTBHS 3EKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUJIKOCTH.
. ['a30BbIl pa3psia.
. I3amepenune cuiibl TOka aMIepMeTpoM.
. I3aMepenune 3neKTprudecKoro HampsixKEHUsI BOJIbTMETPOM.
. Peocrar u MarazuH conpoTUBIICHUH.
. BzaumoeiicTBre MMOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3/ieJICHUs MOJOCOB MarHuTa.
. MoaennpoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarnuTtHoe noJje Toka. DJIeKTpOMarHur.
. JleficTBHE MarHUTHOIO MOJIA Ha MPOBOJHUK C TOKOM.
. DNEKTPOIBUTATEIb MTOCTOSIHHOTO TOKA.
. MccnenoBanue sBieHUS JIEKTPOMAarHUTHOW WHTYKIUU.
. OnbrTel @apaes.
. 3aBHCUMOCTb HANPABJICHHS HHAYKIHOHHOTO TOKa OT YCIOBUHM €r0 BOSHUKHOBEHHUSI.
. DNEeKTpOoreHepaTop MOCTOSIHHOTO TOKa.

©ooNo Ok wWDE
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Jlabopamopuwvie pabomot u onvimol.

1. OmbITHI IO HaGJ’IIOI[CHI/IIO QJICKTPU3alHUU TCII HHILYKLIHeﬁ " IIpH COITPUKOCHOBCHUHU.



N oA wN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBanue neicTBUS IEKTPUIECKOTO OISl HA TIPOBOJHUKH U JAUAJIEKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUSCKOH IIETTH MOCTOSTHHOTO TOKA.

W3mepenue u peryinmpoBaHue CHIIbI TOKA.

W3MepeHue u perymupoBaHue HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, HIYIIETO YepPEe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOPE.

OmnbITH, JEMOHCTPUPYIOUINE 3aBUCHMOCTH DIIEKTPUUYECKOTO CONMPOTHUBIICHHUS MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAIN TOMEPEYHOTO CEUeHUs U
MaTepuaa.

[TpoBepka npaBmiia CI0KEHUS HAPSHKSHUH TPH MTOCIIEA0BATEILHOM COSIMHEHHUH JIBYX PE3UCTOPOB.

[TpoBepka npaBuiia JUIst CUIIBI TOKA MPH MApaIEIEHOM COSTMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHrne MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIJCISIEMON Ha PE3NCTOpE.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAaMIIOUKY, OT HANPSHKEHUS Ha HEH.

Onpenenenue KII/] narpeBatesns.

HccnenoBanne MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3yueHrie MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB TIPU X OOBEMHEHUH U Pa3/ICIICHUH.

HccnenoBanue AeCTBUA NEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHUS KaTYIIKKA C TOKOM M MarHUTa OT CHJIBI TOKA W HAIpPaBIICHUS TOKA B KAaTYIIKE.
W3yueHne neiicTBUS MarHUTHOTO TIOJISI HA POBOIHUK C TOKOM.

KoHnctpynpoBanue n n3ydeHne padoThI AIIEKTPOABATATEIS.

N3amepenne KIIJI snekTpoaBUraTeIbHOM YCTAHOBKH.

OnBITHI IO UCCIEA0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIMK: UCCIEA0BaHNE U3MEHEHHH 3HAUYE€HUS U HaIlPaBJICHUS HHAYKIIMOHHOTO TOKA.



9 KJIACC

Paznen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JaBwkeHue. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBIKEHHUsS. PaBHOMepHOe

npsiMoJIHEHOe ABMkeHrne. HepaBHomepHoe npsiMosinHeliHoe ABukeHne. CpeHsisi © MTHOBEHHAs: CKOPOCTh Tejla P HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMosInHeHoe BmkeHne. CBoOogHoe nagenue. OnbiTel [anumes.

PaBHOMepHOE ABMKEHUE IO OKpYXHOCTH. [lepuon u yactora oOpaiienus. JInneiiHas u yriosasi ckopocTd. LleHTpocTpeMuTenbHOEe YCKOpEHUE.
IIepssiit 3ak0oH Herotona. Bropoit 3akoH Herotona. Tperuit 3akon Herorona. IlpuHumn cynepno3nnnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHS CKOJIBKEHHS, CHJIa TPEHUS TIOKOS, IPYrUe BUJIbI TPECHHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUs. Y CcKopeHue cBoOoaHoro maneHus. /[Bmwkenne muanet Bokpyr Comuna. [lepBas kocmuueckas

ckopocTb. HeBecoMOCTh U MeperpyskH.

PaBHOBecue marepuanbHO TOUKH. AOCONIOTHO TBEpAOE Teyo. PaBHOBecue TBEPIOTO Tela C 3aKpeIIEHHOW OChIO BpalmieHHs. MOMEHT CHJIBL.

LlenTp TsxecTH.

Nmnynec tena. M3menenne ummynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUsI UMITYJIbCa. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota u MomHOCTh. PaGora cun Tsxkectu, ynpyroct, TpeHus. CBsi3b 3Hepruu u padbothl. lloTeHmanbHas SHEprus Tena,

IIOAHATOrO HaJ IOBEPXHOCTHIO 3EMIIN. HOTCHHI/IaHBHaﬂ OQHCPIusa C)KaTOH IIPY>KUHLI. Kunernueckas OHEPIuUs. TeopeMa 0 KHHETHYCCKOH OHCPIruu. 3aKoH
COXpaHCHHA MEXaHHYeCKOM OHCPI'Un.

©uhswNE

Jemoncmpayuu.

HabimoieHne MeXaHU4eCKOro IBHKCHHS TeJla OTHOCHTEIBHO Pa3HBIX TEI OTCYETA.

CpaBHeHHE MyTel U TPACKTOPHIA JABMIKEHHSI OJTHOTO U TOTO )K€ TeJla OTHOCHTEIBHO Pa3HbIX TEJI OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEHHOTO JIBYIKEHHUSL.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBIKEHUS.

Habmronenue ABMKEHUS TeNa MO OKPYKHOCTH.

Habmronenne mMexaHMYeCKUX SBICHHM, MPOUCXOASIIUX B cucTeMe oTcuéra «Temexkka» mpu e€ paBHOMEPHOM W YCKOPEHHOM JIBHKEHUU
OTHOCHUTENIbHO KabuHeTa QU3HKH.

3aBUCUMOCTbH YCKOPEHHS Tella OT MacChl Tella U ICHCTBYIOIIEH Ha HEro CHIIBI.

Habmroienue paBeHcTBa CUJI MPU B3aUMOICHCTBUU TEll.



9. l3meHeHue Beca Tena PU YCKOPEHHOM JIBUKEHUMU.

10. Ilepenaya umirysbca pu B3aUMOJCHCTBUU TEL.

11. IIpeoOpa3oBaHus SHEPTUU NIPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHue uMIyibca Py HEYIPYIOM B3aUMOJIEHCTBUM.

13. CoxpaHeHue uMIysbca Ipu adCOIIOTHO YIIPYrOM B3aUMO/ICHCTBUH.

14. HaGnroneHue peakTHBHOTO JIBHYKEHHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTuu Npu CBOOOIHOM Ia/ICHUU.

16. CoxpaHeHUEe MEXaHUYECKOW SHEPruu NpU ABMKEHUU Tella 0] AEUCTBUEM IIPY>KUHBI.

Jlabopamopnuie pabomel u onvimel.

KoncTpynpoBanue TpakTa [uisi pa3roHa U JaJbHEUIIEr0 PaBHOMEPHOTO IBMYKEHUS IIIAPUKA UITU TEIIEHKKH.
Ormpenenenue cpeHe CKOPOCTH CKOJBXKEHUsI OpyCKa UK JBMKEHUS IIapUKa 10 HAKIIOHHOM TIJIOCKOCTH.
Ormpenenenre yCKOPEHHS Tejla MpU paBHOYCKOPEHHOM JBHKEHUH TI0 HAKJIOHHOMU TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka rumoTespl: €ciu MpU PaBHOYCKOPEHHOM JABM)KEHHU 0O€3 HayalbHOW CKOPOCTH IYyTH OTHOCSATCS KakK pPsii HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOIINE MMPOMEKYTKH BPEMEHHU OTMHAKOBEI.

HCCJ’IC}IOBaHl/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUA OT CUJIBI HOPpMAJIbHOI'O JaBJICHU.

Omnpenenenne kodpPuIMeHTa TPEHUS CKOTBLKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBIKEHUU TeJla TI0 TOPU30HTAIBHON MOBEPXHOCTH.

10 Omnpenenenre pabOTHI CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a C UCIOIB30BaHUEM HETOABMXKHOTO U MOABMYKHOTO OJIOKOB.
11. N3y4deHue 3aK0OHa COXPAHEHUS SHEPTUH.

g krwdE
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Pa3nen 9. Mexanndyeckue Ko1e0aHusd U BOJHEI.

Konebarenbnoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHUMN: EPHO/I, YaCTOTa, aMILTUTyAa. MaTeMaTuyecKuil U NPyKUHHBIA MasTHUKH.
[IpeBpaienue 3Hepruu npu KoaedaTeIbHOM JABHKEHUU.

3aTYXaIOH_II/IC KOJIEOAHHSL. BBIHY)I(,I[eHHBIe koyieOanus. Pe3onanc. Mexanuueckre BOJHBL. CBOHCTBa MEXaHHYECKHUX BOJIH. HpOI[OJ'IBHBIC u
IOIICPCYHBIC BOJIHLI. I[J'II/IHa BOJIHBI U CKOPOCTH eé PacCipoCTpaHCHUA. Mexannyeckue BOJIHbBI B TBépI[OM TCIIC, celicMUYeCcKrEe BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3Byka. IHQpa3Byk U yIbTpa3BYyK.
emoncmpayuu.

1. HaOmronenue koneOaHUM Tes MO 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha IIPY>KUHE.



HaGnronenue BBIHYX/IEHHBIX KOJI€OaHU U pe30HAHCA.
Pacripoctpanenue mpooabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habnronenue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTUYECKHI pe30HaHC.

o 0k w

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acToThl U epro/ia KojaeObaHnii MaTEMaTUYECKOTO MasiTHUKA.

Omnpenenenne 4acToThl U Mepro/ia KoaeOaHuil Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa KojeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NepHoa KojaeOaHu MPYy>KMHHOTO MasiTHUKA OT Macchl Ipysa.

[IpoBepka HE3aBUCUMOCTH Mepuo/ia KoJieOaHH Ipy3a, MOJBEIMIEHHOTO K HUTH, OT MacChl rpy3a.

OnsIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpH01a KoieOaHUI MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaIeHHUSL.

Nook~wbdpE

Paszpgen 10. DiekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3IEKTPOMArHUTHBIX BOJH. [IIKama 35eKTpoMarHuTHBIX BOJIH. Mcnosib30BaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJleKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHoBBIE cBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimel.
1. HM3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0 MOOUIILHOTO TeedoHa.
Pa3gen 11. CBeroBbIe IBJICHUA.

J'Iyqua;I MOJellb CBeTa. MICTOUHUKHU CBeTa. HpHMOHHHCﬁHOC PacnpoCTpaHCHUC CBCTA. 3aTMeHUS COJ'IHI_Ia 151 .HYHLI. OTpa)KeHI/IC cBeta. IImockoe
3C€pKaJo. 3akoH OTpaAKCHUS CBCTA.

HpeHOMHeHI/IC cBeTa. 3aKOH MMPCJIOMJICHUA CBCTA. ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA. Hcnonp3oBaHuEe MOJIHOTO BHYTPCHHCTO OTPaXCHUA B
OIITUYCCKHNX CBCTOBOAAX.



Jlunza. Xon myueit B mua3e. Ontudeckas cucreMa (oToanmapara, MUKPOCKOIa M Teleckona. ['71a3 kak onTudeckas cucreMa. biam3opykocTs U
JAJIbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. ClioskeHUe CrieKTpajbHBIX BETOB. Jlucnepcus cBera.
Jemoncmpayuu.

[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n300paskeHM B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHYeCcKUii CBETOBOI.

Xox mydeil B coOuparolie JInH3e.

XoJ Iydel B pacCenBaroLIEeH JINH3E.

[Tonyuenue n300pakeHH ¢ MOMOUIBIO JIUH3.

. [punnun neiictBus ¢oroannapara, MUKpOCKOIIA U TEJIECKOIIA.
10. Monens riasa.

11. PaznoxeHue OeoTo CBETa B CIIEKT).

12. TlonydeHue 6enoro cBeTa MpH CIOKEHUU CBETAa Pa3HbIX 1[BETOB.

© N kWD

Jlabopamopnwie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya OT YIJla MaJeHus.

N3ydeHne xapakTepuCcTUK U300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH YyIila MPEIOMIICHUS CBETOBOIO JIy4a OT YIJia MaJeHusl Ha TPAHUIIE «BO3IYX—CTEKIIO.
[TonydyeHue n300pakeHUI C MOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS U ONITUYECKON CHIIBI COOMPAIONIEH TNH3BI.

OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.

OnBITHI IO BOCIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOICHUU Yepe3 [[BETOBbIC (DUIIBTPHI.

Nogk~owbdpE

Pa3pen 12. KpantoBble ABJICHUA.

OnbIThI Pe3epcb0pﬂa U IUIaHCTapHasaA MOACJIb aToMa. Mogenp aToma Bopa. I/ICHYCKaHI/Ie 1 MOIJIOICHHUE CBE€Ta aTOMOM. KBanTel. JInneiuarsie
CIICKTPHI.

PannoakTHUBHOCTE. AJ'IB(I)a, OcTa- u raMMa-usJIydCHUs. CTpOCHI/IC ATOMHOTO sgapa. HyKJIOHHaH MOJCIJIb aTOMHOTO dApa. M3otonbl. PagroakTuBHBIE
IIpeBpallCHUA. HepI/IOJ_'[ noJjrypacmnaza aTOMHBIX SAACP.



SAnepHsle peakuuu. 3aKOHBI COXPaHEHMsI 3apsiIOBOTO U MacCOBOI'O UHMCEN. DHEPIrusl CBA3M aTOMHBIX siaep. CBs3b macchl U 3Hepruu. Peakuun
cUHTe3a U Jenenus aaep. Mcrounuku sneprun ConHua u 3BE37.

Snepnas sHepreTuka. JledcTBUs paguOaKTUBHBIX U3JIyYEHUN HA KUBBIE OPraHU3MBbI.
Jemoncmpayuu.

CHGKTpBI H3JIYUCHHUA W MOTJIOICHUS.

CrieKTphl pa3au4HbIX Ia30B.

CriexTp BOAOpO/IA.

HaGnronenue tpexoB B kamepe Busbcona.

Pabota cuérunka HOHU3UPYIOMINX U3TYUEHHH.

Perucrpanus nsiydeHns npupoaHBIX MUHEPAJIOB ¥ IIPOTYKTOB.
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Jlabopamopnwie pabomel u onvimel.

1. HaOmroeHre CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB U3TYICHHS.
2. HccnenoBanue TPEKOB: U3MEPEHNE YHEPTUN YACTHIIHI IO TOPMO3HOMY IyTH (TI0 oTorpadusim).
3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOPHUTEIbHO-00001IAKOIIUIA MOTYJIb.

[ToBTOpHTENEHO-0000IIAFOIINI MOy b MPEIHA3HAYCH TSI CUCTEMAaTH3AIMH U 0000IIEHHS TPEMETHOTO COJICPIKAHUS M OTIBITA JCSATEIILHOCTH,
NpHOOPETEHHOTO TMPH W3YYCHHHM BCEro Kypca (PU3WKH, a TakkKe JUIS MOJrOTOBKH K OCHOBHOMY TOCYIAPCTBEHHOMY SK3aMEHY MO (PH3HKE JUIs
00yJaroIMXcsi, BRIOPABIINX 3TOT YICOHBIN MPEIMET.

HpI/I HU3YYCHHUHN JAHHOI'O MOAYJIS PCaIU3YIOTCA MU CUCTEMATH3UPYIOTCA BUbI ACATCIIBHOCTH, HAa OCHOBC KOTOPBIX oOecrneunBaeTcs JOCTHXKCHUC
ONpECAMETHBIX WM MCETAIIPCIMETHBIX IINIAHUPYEMBIX PE3YyJIbTAaTOB O6y‘IeHI/IH, (bOpMI/IpyeTCH €CTCCTBECHHOHAY4YHasA I'paMOTHOCTb: OCBOCHUC HaY4YHBIX

MCTOOO0B UCCICAOBAHUA SIBJICHHUI npupoabl 1 TCXHUKU, OBJIAICHUC YMCHUAMU 00BICHATE q)HSI/I‘leCKI/Ie SBJICHUS, IPUMCHSA IIOJIYYCHHBIC 3HAaHU S, PCIIATh
3a/lauy, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHI_[I/IHI/IaJIBHO IICHTCJIBHOCTHHﬁ XapaKTep AaHHOT'O pa3Jciia pCajin3yCTCA 3a CUéT TOIrO, 4TO o6yqa10mnec;1 BBIIIOJIHAIOT 3aJlaHKsA, B KOTOPBIX UM
npeajnaracTes:

Ha OCHOBC IMOJTYYCHHBIX 3HaHUH pacCiio3HaBaThb U HAYIHO OOBSICHATH (I)I/I3I/I‘IGCKI/IC SBJICHHUA B OKPY)KaIOHleﬁ npupoac u MMOBCEIHEBHOM KHN3HH,

HCIIOJIb30BATh HAYYHBIC METOAbI HCCIICIOBAHU A (I)I/ISI/ILIGCKI/IX HBHCHHﬁ, B TOM YHCJIC AJI MTPOBEPKU T'HIIOTE3 U MOJTYUCHUS TCOPETUUCCKUX BBIBOOB;



O0OBSCHATH HAay4YHBIC OCHOBBI Han0oJjee BaKHBIX [[OCTI/I)KCHI/Iﬁ COBpPCMCHHBIX TGXHOHOFHﬁ, HanmpuMcep, MPAKTUYCCKOTO HCIIOJIb30BAHHA PA3JIMYHBIX
HCTOYHHUKOB SHCPIrur HAa OCHOBC 3aKOHA NPCBPAIICHUA U COXPAaHCHHUA BCCX U3BCCTHBIX BUJIOB SHCPIHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne pu3mku HA YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs HAIMPABICHO Ha JOCTIKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U TIPESIMETHBIX
00pa3oBaTeNbHBIX PE3YyIBTATOB.

B pesynbrare nzydenus QUMK Ha ypOBHE OCHOBHOTO 00I1ero o0pa3oBanus y o0ydaromierocst 0ynyT copMHUPOBaHbI CIEIYIOLUE TUYHOCTHbBIE
pE3yabTaThl B YACTU:

1) naTpuOTHYECKOr0 BOCTIMTAHHUSA:

—pOsIBJIEHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNMCKON (PM3NYECKON HAayKH;

—IIEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

—TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMbIX U 3THYECKHX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKHUM MPUMEHEHUEM
JNOCTHKEHUHN PU3UKH;

—OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

—BOCHIPUATHE SCTETUUECKUX Ka4eCTB (PU3NYECKON HayKu: €€ rapMOHUYHOTO MMOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

—O0CO3HaHWE IIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIFOIICH
KYJIbTYpBHI;

—pa3BUTHE Hay4YHOU JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AeATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJILHOI0 0J1ATONOJy U

—O0CO3HaHHE IIEHHOCTH Oe30MacHoro obpasa >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BAXKHOCTU MpaBUl OE30MacHOTO IOBEACHHUS Ha
TpPaHCIOPTE, Ha I0POrax, C INEKTPUUECKUM U TEIJIOBHIM 000OPYIOBAHUEM B JIOMAIIHUX YCIOBUSIX;

—c(OpMUPOBAHHOCTH HABBIKA pe(IeKCUU, TPU3HAHKUE CBOETO MPaBa HA OUTMOKY U TaKOTO Ke IpaBa y JPYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

—aKTUBHOE y4acTHE B PEILIEHUH MPAKTUYECKHX 33/1a4 (B paMKax ceMbH, 00pa30BaTeNIbHOM OpraHu3aluu, ropo/ia, Kpasi) TEXHOJIOTHUECKOH U COIMATbHOM
HAMpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUIA;

—HMHTEpEeC K MPAaKTUYECKOMY M3y4eHHUIO podeccui, CBSI3aHHbBIX C (PU3UKOMH;

7) 3KOJI0OrH4eCKOr0 BOCIIMTAHMA:

—OpHUEHTAIMs Ha MpPUMEHEeHHe (PU3NYEeCKUX 3HAHWK I pelieHus 3a7ad B 00JacTH OKpYKalolled cpeibl, MIaHUPOBAHUS MOCTYIKOB U OLEHKHU HX
BO3MOXHBIX ITOCJIEICTBUH JJIsl OKPYKAIOLIEN CPEelbl;

—0CO3HaHHUE II00aTFHOTO XapaKTepa HKOJOTUIECKUX MPOOIEM U MyTel UX peleHus;



8) aganTanmu K M3MEHSIIOIIUMCSH YCJIOBUSIM COLMATBHON U NPHUPOIHOI cpeabl:

—IOTPEeOHOCTH BO B3aMMOACHCTBUH P BHITIOJIHEHUH UCCIIEIOBAHUH U IPOEKTOB (PU3MUYECKON HAIPABIEHHOCTH, OTKPBITOCTh OTIBITY M 3HAHHSIM JIp YTUX;
—IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO IEATEIbHOCTD;

—MOTPeOHOCTH B YOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHCIE (OPMYIUPOBATH HJICH, TOHATHS, TUIIOTE3bI O (PU3NUIECKUX OOBEKTaX U SIBJICHUSIX;
—O0co3HaHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

— IJTAHUPOBAHUE CBOETO PAa3BUTHS B IPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpEMJIEHHE aHAIM3UPOBATh U BBISIBJIATH B3aUMOCBSI3H PUPObI, 00IIECTBAa U SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3HUECKUX 3HAHUI;
—OLIEHKA CBOUX JICHCTBUM C yUETOM BIIHMSIHUS Ha OKPYKAIOLIYIO CPEy, BO3MOKHBIX INI00aIbHBIX MOCIEACTBUI.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesympraTe ocBoeHus TporpamMmbel 10 (U3MKE HAa ypOBHE OCHOBHOTO oOmiero oOpa3oBaHuwsi y oOydaromerocss OyayT
CCbOpMI/IpOBaHI)I METANPEAMETHBIC PE3YJAbTAaTbl, BKIIOYAIOMNIME IIO3HABATCIBHBIC YHHBEPCAJIBHBIC yqe6HLIe HeﬁCTBHH, KOMMYHUKAaTHBHBIC
YHHUBEpCaJbHbIe yUeOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCATIbHbIE YUeOHbIE AEHCTBHUS.

Ilo3HaBaTeIbHBbIEC YHUBEpPCAJIbHbIE yUeOHbIE el cTBUS
ba3oBrble Jornyeckue 1eMcTBUSA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUIN);

YCTaHABIIMBAThH CYIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIUN, OCHOBAHUS /17151 000OIIeHHS U CPaBHEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEYUUS B pACCMAaTPUBAEMBIX (paKTaX, JAHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (U3UYECKUM SIBICHUSIM;
BBISIBIISIT NIPUUMHHO-CJICICTBEHHBIE CBSI3U MPU W3YYEHUU (PU3UUECKHUX SBJICHUH U MPOLIECCOB, JENaTh BBIBOJBI C MCIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUYEHUN, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NUECKUX BEIHUNH;

CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemieHus y4deOHOM (u3nueckoil 3afauu (CpaBHEHHWE HECKOJIBKMX BapHUAHTOB peIIeHHUs, BbIOOp Haubolee
MOAXOJIALIETO C YUETOM CAaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUER).

Ba3oBrble ncciienoBareibcKue AeiCTBHSA .

HCIIOJIb30BATH BOIIPOCHI KaK HCCJIeI0BaTEIbCKUI HHCTPYMCHT IIO3HAHU,

IpOBOAUTL IO CAMOCTOATCIBHO COCTABJICHHOMY IUJIAHY OIIBIT, HECJIOXKHBIN (1)I/I3I/I"ICCKI/II\/'I SKCIICPUMCHT, HeOOJIBIIIOE HUCCICI0BAaHUC (I)I/I3I/I"ICCKOF0
SIBJICHHA,

OLCHUBATH Ha IPUMCHUMOCTDb U JOCTOBCPHOCTDH HH(pOpMaL[HIO, MOJIYYCHHYIO B XO0JI€ UCCIICAOBAHUS UJIH SKCIICPUMCHTA,

CaMOCTOATECIBHO (I)OpMyJIHpOBaTB O606H.ICHI/ISI " BBIBO/JIBI IIO pE3YJIbTaTaM HpOBCIIéHHOFO Ha6JIIOIlCHI/I$I, OIIbITa, UCCIICAOBAHM,



IMPOTrHO3UPOBATH BO3BMOXKHOC ,Z[EU]BHCﬁHICC Pa3BUTHUC (1)I/I3I/I‘I€CKI/IX MMPOUECCOB, a TAKIKC BbIABUTATH MMPCAIIOJIOKCHUA 00 ux Pa3BUTHUH B HOBBIX YCIIOBHUAX
1 KOHTCKCTax.

Padora ¢ undopmanueii:

NPUMEHSTh PA3IMYHBbIE METOMbI, MHCTPYMEHTHI M 3alpOCHl MPHU TOUCKE W 0TOOpe MH(OPMAIMM WM JAHHBIX C Y4ETOM TPEATIOKEHHOUW y4eOHOI
busnueckoit 3a1a4u;

aHATM3UPOBATh, CUCTEMAaTH3MUPOBATh U HHTEPIIPETUPOBATh MH(POPMAILINIO PA3IMIHBIX BUIOB U (DOPM MpeICTaBICHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAIBbHYIO (DOpMy TpeicTaBiIeHUs WHPOPMALUU W HUTFOCTPHPOBATH pEIIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH,
ayarpaMmmamu, HHOUM rpa@ukoil 1 uX KOMOMHALMSMH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

B X0JIe 00CYX/JIeHHUSI y4eOHOro MaTepHalia, pe3yibTaTOB JaOOpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI U
BBICKA3bIBATh UJICH, HAICIICHHBIC HA PEIICHHUE 3a/1a9H H MO IEp’KaHne OJIaroKenaTeIbHOCTH OOIICHHUS;

COIIOCTABJIATH CBOH CYKICHUA C CYKICHUAMH JAPYIrUX YHaCTHUKOB AWajIora, O6Hapy)KI/IBaTB pasiiniue U CXO0ACTBO HOBHHHﬁ;

BbIpAXXaTb CBOIO TOYKY 3PCHUS B YCTHBEIX U IIMCbMCHHBIX TCKCTAX,

MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIEA0BAHUS, TPOEKTA);

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 HHIUBUIYAIbHON PaOOTHI MPU PEelICHUH KOHKPETHOH (pu3ndeckoi mpoosieMsl;

MPUHUMATP IEJTU COBMECTHOM JICATEIILHOCTH, OPraHU30BBIBATH JICHCTBHUS 110 €€ JOCTIKEHHIO: PACIIPEICIISATh POJIH, 00CYKIaTh IPOIIECCHI M PE3YIIbTAThI
COBMECTHOM paboThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHATH CBOIO YacTh PA0OTHI, IOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo CBOEMY HANPaBICHHUIO M KOOPIUHHUPYSI CBOU JACHCTBUS C APYTHMH UICHAMHU
KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMIA IPOIYKT IO KPUTEPHUSM, CAMOCTOSITEIIHHO CPOPMYTHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe e CTBUSA

Camoopranuszanmsi:

BBISIBIISITH TIPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYALUSIX, TPEOYIOMUX [Tl perieHus: (GU3NYeCKuX 3HAHUIA;

OPUEHTHPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHS pelleHU (MHAUBUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIE, IPUHATHE PELICHUH IPYIIOi);
CaMOCTOSITENILHO COCTABJIATH AITOPUTM peElIeHUs PU3NYECKON 3ajaud WM TUIaHa MCCIEOBaHUS ¢ yYETOM HMEIOUIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTHUPOBATh Npe/jiaraéMble BApUAHThI PEIICHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:



JIaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U IIpeJIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATH IPUYMHBI JOCTIDKEHUS (HETOCTHIKEHHS) Pe3yIbTaTOB ACATEILHOCTH, IaBaTh OILICHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTH (B TOM YHCJE B XOJ BBIIOJHEHUS (PU3MYECKOTO UCCIICIOBAHUS WM MIPOEKTa) HA OCHOBE HOBBIX OOCTOSATEINBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJICHHBIX OMMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBHUTH ce0s1 Ha MECTO JIPYTOTo YeJI0BeKa B XOJI€ CIIOPa MM AUCKYCCUHU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHHS U JIOTUKY APYTOTO;
MIPHU3HABATH CBOE MPABO HA OMIMOKY MPU pelIeHNH GU3NIECKUX 3a/1a4 WK B YTBEP)KACHUAX HA HAYYHBIE TEMBI M TAKOE XKe MPABO JAPYTOTo.

HNPEIMETHBIE PE3YJIBTATHI

K xonny o0y4yenusi B 7 kjiacce npeiMeTHbIe pe3yJbTaTbl HA 6230BOM YPOBHE I0JIKHbI 0TPAKATh C(POPMHPOBAHHOCTD y 00y4arOIIMXCS
YMEHHH:

WCII0JIL30BATh MOHATHUS: (PHU3UICCKHE U XUMHUYCCKHE SIBJICHUS, HAOTIOICHNE, SKCIIEPUMEHT, MOJIEIb, TUTIOTE3a, CAUHUIBI (PU3NYECKUX BEIIMUUH, aTOM,
MOJIEKYyJIa, arperaTtHble COCTOSIHUSI BemecTBa (TBEpAOE, XKHUIKOE, Ta3000pa3HOE), MEXaHHMYECKOe [BIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MIPSIMOJIMHENHOE), TPACKTOPHUS, PAaBHOICHCTBYIOIIAs cuia, aeopmarnus (yrpyras, miacTudeckas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

paznuyath sBiIcHUS (MU Qy3us, TEIUIOBOE JBIKEHHUE YaCTHI[ BEMIECTBA, PABHOMEPHOE JIBW)KCHHE, HEPaBHOMEPHOE JIBIDKCHHE, WHEPIIHS,
B3aMMO/ICHCTBUE TEJ, pAaBHOBECHE TBEPJBIX TEINI ¢ 3aKPEIUIEHHON OCHIO BpAIICHHS, Iepeaada JaBlIeHUsT TBEPABIMU TEIIAMH, KUIKOCTSIMH M Ta3aMH,
aTMoc(epHOe JaBJICHUE, TUTABAHHWE TeJ, MPEBPAIICHUS MEXaHWYECKOW SHEPrHH) 1O OINMCAHWI0 WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEeMOHCTPHUPYIOIINX JTaHHOE (PU3NYecKoe SIBIICHUE,

pacro3HaBaTh MPOSIBIICHUE N3YYCHHBIX (PU3MUECKIX SIBICHHUHA B OKPYKAIOIIIEM MHPE, B TOM YMCIIe (PU3MUYECKHE SIBICHUS B IPUPOC: PUMEPHI IBUKCHUS
C pa3IMYHBIMU CKOPOCTSIMH B )KHBOH M HEKUBOW NPUPOJIE, ACHCTBUE CHIIBI TPEHUS B IPUPOJIC M TEXHUKE, BIUSHIE aTMOC(HEPHOTO JaBJICHUS HA KUBOU
OpraHu3sM, IUIaBaHWE PHIO, PHIYard B TEJE YeJOBEKa, IPU ITOM NEPEBOIUTH MPAKTHUYECKYIO 3a]ady B YU€OHYIO, BBIJICIATH CYIIECTBEHHBIE CBOHCTBA
(mpu3Haky) pU3NYECKUX SBIICHUIA;

OIHCHIBATh M3YYCHHBIC CBOMCTBA Tel U (DPU3UUYCCKUE SIBICHUS, UCIIOJIB3YsS (DPU3NUYECKUE BEITUYMHBI (Macca, 00bEM, TNIOTHOCTh BEUIECTBA, BPEMsI, ITyTh,
CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUIJIa TSDKECTH, BeC Tella, CHJIa TPEHUs, JaBlieHHe (TBEPIOTO Tella, KHUJIKOCTH, ra3a), BhI TATKUBAIOIIAS
cuJia, MEXaHH4YecKast paboTa, MOIIHOCTD, TJIEYO CHIIBI, MOMEHT CHITBI, KOA(M(GUIIMEHT MOJIE3HOT0 ACHCTBUS MEXaHH3MOB, KHHETHUYECKAs M IO TEHIIHAIbHAS
SHEPTHUs), PU ONHCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECCKHI CMBICT HCIIOJB3yEMBIX BEJIIMYHMH, X 0003HAYCHHS W CAWHUIIBI (PU3UUICCKUX BEIMYHUH,
HAXOJUTh (OPMYIIbI, CBS3BIBAIONIAE JaHHYK (U3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKH H3yYCHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEIHYNH,

XapaKTepU30BaTh CBOMCTBA Tell, (PM3UUCCKUE SIBJICHUS M MPOLIECCHI, HCIIOJb3Ys MPaBHiIa CIOKEHHs CUII (BIOJb OJHOM MpsiMoi), 3akoH ['yka, 3akoH
[Mackaisi, 3ak0H ApxuMena, MPaBUIIO paBHOBECHUS pbryara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAaHCHHS MEXaHWYECKON 3HEPruH, Npu
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIMHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OO0BSACHATH GU3NUYECKUE SBICHUS, TIPOIIECCH M CBOMCTBA Tell, B TOM YMCJIE U B KOHTEKCTE CUTYyallui MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATD
MPUYKUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE M3 |—2 JNOTWYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4yeHHBIX CBOMCTBA (PM3UYECKHUX SBICHHIA,
(bu3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;



pemiath pacyE€THbIE 3a1a4u B 1—2 TEHCTBUS, UCTIOJB3YS 3aKOHBI M ()OPMYJIbI, CBS3BIBAIOIINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4H
3aIHCHIBATh KPATKOE YCIOBHE, TIOJICTABIISTH (PU3NUECKHE BETHYMHBI B (JOPMYIIBI M TPOBOUTH PACUETHI, HAXOUTH CIIPABOYHBIC JaHHBIE, HE0OXO0 JUMbIe
JUTSL PEIIeHUs 3a1a4, OIICHUBATh PEATMCTUIHOCTD MOTYYCHHON (PU3MUYECKOI BEIIMYMHEL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIMTh TPU TOMOINM (PU3NYECKHMX METOJOB, B OIHMCAHWU WCCICAOBAHUS BBIJICIATH MPOBEPSIEMOE
MPEIOJIOKEeHUE (TUTIOTE3Y), pa3indaTh U MHTEPIPETUPOBATH MOTYYCHHBINH pE3y/IbTaT, HAXOJUTh OIIMOKU B XOJI€ OMBITA, JENaTh BBIBOJABI 1O €ro
pe3yabpTaTam;

MIPOBOJIMTH OIBITHI ITO HAOIOICHUIO (PH3UICCKHX SIBJICHUN WM (PU3UYECKUX CBOWCTB Tel: (GOPMYIUPOBATHh POBEPSIEMbIC MPEIOIOKCHHS, COOMPATh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS, 3aIMCHIBAThH XOJI OMBITA H (POPMYIUPOBATH BHIBOIBI;

BBITIOJTHATE TPSMBIC U3MEPEHUS PACCTOSIHHUS, BPEMEHHU, MACChl TeJa, 00bEMa, CHIIBI U TEMIIEpaTypbl C MCIOJIB30BAHUEM aHAJIOTOBBIX U ITU(PPOBHIX
MPpUOOPOB, 3aMUCHIBATH MTOKAa3aHUs MPHOOPOB C YUIETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBHCHMOCTH OJIHOM (DM3MYECKOW BEIMYMHBI OT JPYrOoM C HCIIOJB30BAHHEM MPSIMBIX U3MEPEHUH (3aBHCHMOCTH ITyTH
PaBHOMEPHO JBIKYILETOCS TeJla OT BPEMEHH JBWKEHUS TeJla, CUJIbI TPEHHS CKOJIbKEHHUS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH TeJ U
HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIATN CONMPUKOCHOBEHHS TEJ, CHUJIBI YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKHBAIOIICH CHIIBI OT 00BEMa
MOTPY>KEHHOM YacTH Tela M OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIYOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCJIOBHMA
TJIaBaHUS TEJI, YCIOBUH PAaBHOBECHS pbhluara W OJOKOB), YU4aCTBOBATh B INITAHUPOBAHUHU YUEOHOTO HCCIICIOBAHUSA, COOMPATh YCTAHOBKY U BBIITOJIHSTH
W3MEpEHUs, CIIeTys MPEATIOKCHHOMY IUIaHy, (UKCUPOBATH PE3yIbTaThl IIOTYICHHON 3aBUCHMOCTH (DU3HUECKUX BEJIMUUH B BUJIC MPETOKESHHBIX TaOHUI]
1 TpaMKOB, JeJaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHHS,

MIPOBOJINTH KOCBEHHBIC M3MEPEeHHs (U3MUYSCKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKHUIKOCTH W TBEPIOTO Tela, CHJIAa TPEHUS CKOJBKCHHS, JTaBIICHUC
BO3]IyXa, BRITAJKUBAIOIIAS CHIIA, JICHCTBYIONIAS Ha MTOTPYXEHHOE B )KHUIKOCTH TEJO, KO (HUIIUEHT MOJIE3HOTO JICHCTBUS POCTHIX MEXaHU3MOB), CIICTYS
MPeI0KEHHOM UHCTPYKIUU: TIPH BBIIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIHIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;
co0Jr01aTh MpaBUJIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;

yKa3bIBaTh MPUHILIHUIBI IEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHl, TEPMOMETP, TUHAMOMETD, COOOIIAIOIINECS COCYbl, OapoMeTp, pblyar,
MOABWKHBIN U HEMOIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTD;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOIl HA UX OMHMCAHUA (B TOM 4YMCIIE: MOAUIUMHUKHY,
YCTPOICTBO BOJIOMPOBOIA, TUAPABINYECKUI PECC, MAHOMETP, BBICOTOMED, IOPIIHEBOM HACOC, ApEOMET)), UCTIONIb3Yys 3HAHUS O CBOMCTBAX (P U3UUECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOOUTh HWH(OPMALMIO O MPUMEpPax) MPAKTUYECKOrO HCMOJIb30BAaHUS (PU3NYECKUX 3HAHWN B MOBCEAHEBHOW >KU3HHU IS
obOecrieueHrs 0e30MacHOCTH MpU oOpalleHnu ¢ NpudopaMU M TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAHEHHS 3J0POBbS U COONIONEHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEeH Cpene;

OCYILIECTBIISATH OTOOP UCTOUHUKOB MH(POpManu B MIHTepHETE B COOTBETCTBHHU C 33JJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U
MyTéM CpaBHEHUS Pa3IMYHBIX HCTOUHUKOB BBIICIATH HHPOPMAIIMIO, KOTOPAs SABISETCS MIPOTUBOPEUMBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
WCII0JIb30BATh MIPU BBIMOJIHEHUH YYEOHBIX 33aJJaHU HAYUYHO-TIOMYISPHYIO JUTEpaTypy (PU3HUECKOTO COJEepKaHUSs, CIIPAaBOUHBIE MaTepUabl, PeCypChl
cetu VIHTepHeT, BNaieTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus HH(POpMALIUK U3 OJTHOIM 3HAKOBOM CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIEC KPATKKIE MUChbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 HCTOYHHUKOB HHPOpMAIUH (PU3HUECKOTO COACPIKAHUSI, B TOM YHCIIE
MyOIMYHO JeNaTh KpaTKhe COOOIIEHUs O pe3ylbTaTrax MPOEKTOB WM y4EOHBIX HCCIENOBaHHWM, MPH STOM T'PaMOTHO HCMOJIb30BaTh HU3YYECHHBIN
MOHATHIHBIN ammapaT Kypca (U3UKU, COMIPOBOKIATh BHICTYIUICHHUE MTPE3eHTAIINEH;



IIPpH BBIIIOJIHCHHUN y‘-I€6HbIX IMPOCKTOB U I/ICCHCI[OBaHI/Iﬁ pacnpeacisiThb 0053aHHOCTH B Tpynmne B COOTBETCTBUM C IMOCTABJICHHBIMU 3aJa4aMu, CJICUTH 3a
BBIIIOJIHCHUEM  I1JIaHa I[€I>'ICTBHI>'I, aZICKBATHO OLCHUBATH CcOOCTBEHHBIN BKJIaad B ACATCIBHOCTL TIPYIIIbl, BbBICTpAUBATL KOMMYHUKATUBHOC
BSaHMOﬂCﬁCTBHC, YYUTBIBAsA MHCHHUC OKPYKarOIInX.

K xonny o0y4enusi B 8 ki1acce npeaMeTHble pe3yJbTaTbl HA 6230BOM YPOBHeE I0/IKHbI 0TPAKATh C(POPMHPOBAHHOCTD y 00y4arOIIMXCS
YMEHHH:

HCIIOJIB30BATh MOHATHUA: MacCa U pa3sMEPbI MOJICKYJI, TCIIJIOBOC ABMIXKCHUC aTOMOB M MOJICKYJI, arp€raTHbIC COCTOAHNA BEIICCTBA, KPUCTAINIMYCCKHUE U
amop(HbIe TeJa, HaChIILEHHBIH U HEHACHIIIEHHBIH Map, BIaXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SJHEPIHsl, TEIJIOBOM JIBUTaTelNb, 2JIEMEHT apHBIi
BJIGKTpI/ILIGCKI/II\/JI 3apAand, SJICKTPHUICCKOC MOJIC, TPOBOAHHUKHN U JUIJICKTPHUKH, TOCTOSTHHBIH BJICKTpI/I‘-IeCKI/Iﬁ TOK, MAarHuTHOC€ I1I0JIC,

pa3nuyath sBIEHHs (TETUIOBOE pAcIIMpPEHHE M CKaTHe, TeIUlonepeaaya, TEIUIOBOEe PaBHOBECHE, CMauyMBaHHE, KaWUISPHBIC SBICHHS, UCIIApEHUE,
KOHACHCAlWA, IJIaBJICHUC, KPpUCTAJIIIN3allusa (OTBep)IeBaHI/Ie), KHUIICHUEC, TCIIIONEpECaada (TGHJ’IOHPOBO,}IHOCTB, KOHBEKIIHA, I/IBJ'IyquI/Ie), OJICKTPU3al A
TECII, B3aHMOﬂeﬁCTBHe 3apA10B, JI@IZCTBI/ISI OJICKTPUYCCKOTO TOKA, KOPOTKOC 3aMbIKAHHUCE, BSaHMOJIeﬁCTBHe MAarHuTOB, )]el\/’ICTBI/Ie MAarHmuTHOTI'O II0JIS Ha
IMPOBOAHUK C TOKOM, JJICKTPOMAarHHUTHas I/IH)IYKHI/ISI) M0 OIMHMCAaHUIO HUX XaPAKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX OaHHOC
(buznyecKoe sIBICHUE;

pacro3HaBaTb MPOABJICHUC U3YUCHHBIX (1)I/ISI/IT-IGCKI/IX SIBJICHUH B OKpyXxaromeM MHUpE, B TOM YUCIIC (1)I/I3I/I‘-IGCKI/I€ SABJICHUA B IIPHUPOAC: TOBEPXHOCTHOC
HaTSKeHHE U KallWUIApHbIE SIBICHUS B MPUPOJE, KPUCTAILIBI B MpHUpoje, uzinydeHnue CoiHIla, 3aMep3aHue BOJIOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHue
pOCBI, TYMaHa, UHEs, CHETa, SJIEKTPUUYECKHUE ABJICHUS B aTMOC(Epe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMJIH, Apei( MOoI0CcOoB, poJib
MarHUTHOTO TOJSl AJIs )KM3HU Ha 3emile, MOJSpPHOE CHSHHME, IIPU 3TOM IMEPEeBOIUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIACISATH CYIIECTBEHHbIE
CBOMCTBA (NMTPU3HAKN) (U3HYUECKHUX SBJICHHM;

OTHCHIBATh M3YYEHHBIE CBOMCTBA TeN U (U3MYECKHE SBICHHS, UCIONB3YS (PU3MUecKue BEIIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIMYECTBO
TEIUIOTHI, YAeNbHasi TEIJIOEMKOCTh BELIECTBA, yJENbHAs TEIUIOTa IUIaBJIEHUS, yJellbHas TEIJIoTa MapooOpa3oBaHusA, yAeibHas TEIUIOTAa CrOpaHus
TOIUTMBA, KOA(PQUIIMEHT I[0JIE3HOTO JEWUCTBUSA TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAs BJIAXXHOCTb BO3[yXa, JJIEKTPUYECKUI 3apsj, cuia TOKa,
AIIEKTPUYECKOE HANPSHKEHUE, COMPOTHUBIIEHUE MPOBOJHUKA, YIIEIbHOE COMPOTHUBIECHUE BEUIECTBA, pabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA), MPHU
OTHMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAUEHUS U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOAUTh ()OPMYIIBI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIMUUHAMH, CTPOUTH I'paMKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHUNH;
XapaKTepH30BaTh CBOICTBA Tell, (PU3HUECKUE SIBIICHUS U MPOLIECCHI, UCITIONb3Ysl OCHOBHBIE MOJIOKEHUSI MOJICKYIISIPHO -KUHETUYECKON TEOPUH CTPOCHHS
BEIIECTBA, IPUHIUII CYNIEPIO3UIMH TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma AJis yuacTka 1emnu, 3akoH J[xo yns—Jlenna,
3aKOH COXPaHEHUsI SHEPTUH, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MATEMATUYECKOE BHIPAKEHUE;

0OBICHATH (PU3UYECKHE NTPOLIECCHI M CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTYallui MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISIBIIATh HIPUUHHHO-
CIIE/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYEeCKHX IIaroB ¢ ONopoil Ha 1-2 M3ydyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/1a4u B 2—3 AeHCTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4ui
3aIlUCBIBATh KPATKOE YCIIOBUE, BBISBIATH HEOCTATOK JAHHBIX ISl pEIIEHUs 3aJaui, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBbIE IS €€ pelleHHs,
MIPOBOJIUTH PAcU€Thl M CPABHUBATH MOJIYYECHHOE 3HaUeHHE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;



pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIH (PU3HMUECKIX METOA0B, HCIIOJIB3YsS OMUCAHUE MCCIIEIOBAHNUS, BBICIATH IPOBEPSIEMOE
MPENOJI0KEHNE, OIICHUBAThH MPABMIILHOCTD MOPSIJIKA MPOBEICHUS UCCIICAOBAHMS, JIETaTh BHIBOIBL;

MIPOBOJIUTH OIBITHI 10 HAOIOJCHUIO (PU3MUYECKUX SBICHUN WIIN (PU3NYECKUX CBOWCTB Tell (KaNWJUIPHBIC SIBIICHHS, 3aBUCUMOCTD JAAaBICHHS BO3yXa OT
ero o0bpéMa, TemmnepaTypbl, CKOPOCTH IMPOIECCa OCTHIBAHUS W HArpeBaHMs MPU M3IYYCHUH OT IBETA M3JIydaromieid (IOTJIoIaromiel) MOBepXHOCTH,
CKOPOCTB MCIIAPEHUS BOJABI OT TEMIEPATYPhI KUAKOCTH U ITUIOIIAAN €€ TOBEPXHOCTH, HIEKTPU3ALUS TEJI U B3aUMOJICHCTBHE 3JIEKTPUUECKUX 3ap OB,
B3aMMO/ICHCTBHE MOCTOSTHHBIX MarHUTOB, BU3yaJIN3allHsl MArHUTHBIX ITOJICH MTOCTOSITHHBIX MAarHUTOB, JICWCTBUSI MAarHUTHOTO TIOJISl HA IIPOBOIHUK C TOKOM,
CBOWMCTBA JIEKTPOMArHUTA, CBOMCTBA 3JICKTPOIBUTATEIS TOCTOSTHHOTO TOKA): (POPMYIIMPOBATH MPOBEPSIEMBIE MTPEIIOI0KEHUS, COOUPATh YCTAHOBKY U3
MIPEUI0KEHHOTO 000pYA0BaHUS, OIMCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOIBI;

BBITIOJTHATh TPSMBIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCHUTEIHHON BIIAXXHOCTH BO3IyXa, CHJIBI TOKA, HANPSHKEHUS C HCIOJIH30BAHHWEM AaHAIOTOBBIX
pruOOPOB U TaTYMKOB (PU3NYECKUX BETUUHH, CPABHUBATH PE3YIbTAThl U3MEPEHUH ¢ yUETOM 3ajaHHON aOCOIIOTHON MOTIPELTHOCTH;

MPOBOJIUTh HCCIIEOBAHNE 3aBHUCHMOCTH OJHON (U3UYECKON BEIMYMHBI OT JPYrOod C HCHOJH30BAHWEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTH
COTIPOTHUBJICHUS TPOBOJHHUKA OT €0 JUTMHBI, TUTOIIA/IN TIONIEPEYHOTO CEUSHHSI M YICTBHOTO COTIPOTUBIICHHUS BEIIECTBA IIPOBOTHUKA, CHUITBI TOKA, HTYIIIErO
gepe3 MPOBOJHHK, OT HANPSHKEHUS Ha MPOBOJHHUKE, MCCICIOBAHNE TTOCIEA0BATEIFHOTO U MMapajuIeIbHOTO COSTMHEHNUH POBOAHHUKOB): TUTAHUPO BaTh
HCCIIeIOBaHNE, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIIeNys PEITI0KEHHOMY TUIaHy, (UKCHPOBATH PE3yIbTAaThl OTYYEHHOW 3aBUCUMOCTH B
BHJIe TAOJHI] U TPApHKOB, AeTIaTh BHIBOBI 10 Pe3yJbTaTaM UCCIIETOBAHHS,

MIPOBOJIUTh KOCBEHHBIE M3MepeHHs (PM3MUYECKHX BEeNUYMH (yIeNbHas TEeIIOEMKOCTh BEUIECTBA, COMPOTHUBIICHHE IMPOBOJHHMKA, PadOTa M MOIIHOCTH
ANIEKTPUYECKOTO TOKA): TUIAHHUPOBATH M3MEPEHUs, COOMpATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys NMPEITOKEHHOW HHCTPYKIIMH, W BBIYHACIATH
3HAa4YCHUE BEJINYHHEI,

coOroAaTh MpaBuila TEXHUKHU 0€30I1aCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyI0BaHUEM;

XapaKTepU30BaTh IPUHIUIIBI ACHCTBHS H3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB € OMOPOM HAa UX ONMHUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETP, ITapoBasi TYypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUMK AIEKTPUUECKON SHEPTHUHU, HIIEKTPOOCBETUTENbHBIE IPUOOPHI, HArPEeBaTEIbHbIE
NIEKTPONIPUOOPB! (IIPUMEPBI), SIEKTPUUYECKUE INPEIOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUTATENb IOCTOSHHOIO TOKA), HCMOJbB3Ysl 3HAHUS O
CBOMCTBAX (PM3MYECKUX SBJICHUI U HEOOXOMMBIE (PU3HUUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBI TepMOMETp,
TEPMOC, IICUXPOMETp, TUI'POMETp, JBMUraTelb BHYTPEHHEIrO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUYECKHX Lenel ¢
MIOCJIeI0BATEIbHBIM U MapajlyIC/IbHbIM COEAMHEHUEM IEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUEHUS 2JIEMEHTOB IEKTPUUECKUX Lienell;

IPUBOANUTH NMPUMEPH! (HAXOAUTh MH(GOPMALMIO O IpUMEpax) MPaKTHUECKOTo HCIOJIb30BaHUS (PU3MYECKMX 3HAHUN B IOBCEAHEBHOM XHU3HM IS
oOecrieyueHuss 0€30MAaCHOCTH MpH OOpalleHuH ¢ NpubOpaMu M TEXHUYECKHMMM YCTPOIHCTBAMH, COXPAaHEHHs 3/I0pOBbs U COOJIIONEHHUS HOPM
HKOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH Cpe/ie;

OCYLIECTBIATh MOUCK MH(pOopMaK (Hu3ndeckoro cogepxanus B VIHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HaHUN U MYTEM CpaBHEHUS JIOTOJHUTEIIBHBIX
MCTOYHUKOB BBIJIENIATh MH(POPMALUIO, KOTOpast ABISETCA NPOTUBOPEUUBON HIIM MOXKET ObITh HEZOCTOBEPHOIL;

UCIOJIb30BATh MPH BHINOJIHEHUHN Y4eOHBIX 3a/laHMi HAy4HO-HOMYJISIPHYIO JUTEPaTypy (PU3NYECKOIO COAEpIKaHUs, CIPAaBOUYHbIE MAaTE€PUabl, PECYPCHI
cetu MlHTEpHeT, BiajeTh NpuéMamMu KOHCTIEKTUPOBAHU TeKCTa, peoOpa3oBaHus MH(GOPMAIIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPaTKHe YCTHbIE COOOIIeHNUs, 000011as MH()OPMAINIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COAEp KaHus,
B TOM YHCJIE IyOJIMYHO MPEICTABIATh PE3YAbTaThl MPOSKTHOM MM MCCIIE0BATENbCKOM NS TENbHOCTH, IPH 3TOM IPaMOTHO UCHOJIb30BATh U3yYEHHBIN
MOHATUHHBIN anmnapat Kypca (PU3MKH, COITPOBOXKIATH BHICTYIUICHHUE MTPE3CHTALUCH;



IIPY BBITIOJTHEHUH Y4€OHBIX IIPOCKTOB U UCCIICAOBAHUH (PH3UUECKUX ITPOLIECCOB PACIIPEIENIATH 003aHHOCTH B IPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJla4aMH, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA JEMCTBUNM U KOPPEKTHPOBATh €ro, aJIeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKIAJ B JAESATEIBHOCTb TPYIIIIBI,
BBICTPaMBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(IUKTHL

K xonny o0y4yenusi B 9 kj1acce npeiMeTHbIe pe3yJbTaThl HA 6230BOM YPOBHE I0/I’KHBI 0TPAKaTh C(POPMUPOBAHHOCTD Y 00y4YaIOLIUXCS
YMEHHH:

MCI0JIb30BATh MOHATHS: CUCTEMa OTCU€Ta, MaTepuabHasi TOYKa, TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXaHUUECKOTO JBMXKEHUs, Aedopmanus (yrnpyras,
IJIaCTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3Ku, LEHTP TIKECTH, aOCOJIOTHO TBEPAOE TENO, LIEHTP TIKECTH
TBEPAOrO TEla, paBHOBECHE, MEXaHWYECKUE KoJieOaHWs M BOJHBI, 3BYK, HHQPa3BYK M YJIbTPa3BYK, JJIEKTPOMAarHUTHHIE BOJIHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTb, CIIEKTPhI UCITYCKAaHUS U MOTJIONIEHU S, ainb(a, OeTa- U raMMa-u3JIydeHus, U30TOTbI,
sIepHast SHEPreTHKa;

pasnuyath sBJIeHUs (paBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBMKEHHE, PABHOYCKOPEHHOE NMPSMOJIMHENHOE BUKEHNE, CBOOOJHOE MajJieHUE
T€J, pABHOMEPHOE JIBIXKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHUE TEJ, pEaKTUBHOE JBM)KEHUE, KOJIeOaTeIbHOE ABIKEHUE (3aTyXalOLIUe U BEIHYK/IEHHBIE
KoJjiebaHus1), pe30HAHC, BOJHOBOE JABHMKEHUE, OTPaXKEHHE 3BYKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE, OTpaKeHHWE M IPEIOMIIEHHE CBETa, MOJHOE
BHYTpEHHEE OTpa)K€HUE CBETa, pa3jokKeHHe OeIoro cBeTa B CHEKTP U CIOKEHHE CIEKTPAIbHBIX I[BETOB, AWUCIEPCHS] CBETa, €CTECTBEHHAs
PaZMOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CHEKTpa MW3JIy4eHHUs) IO OIMUCAHUI0 HUX XapaKTepHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUYEHHBIX GU3NYECKUX SBJICHUI B OKpYy’KaroleM MHUpe (B TOM uncie (Gru3ndecKue sBICHUS B IPUPOE: TPUIUBBI U OTJIUBBI,
nBukeHue mianetT CoJIHeYHON CHCTEMBI, PEaKTUBHOE JABHKEHUE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE, CeiicMUYeCKIE
BOJIHBI, I[yHAMH, 3XO, LIBETa TE€J, ONTHUYECKHE SBJICHUSA B MPUPOJE, OMOJIOTHYECKOE IEHCTBUE BUAMMOIO, YIbTPa(HUOIETOBOIO U PEHTIEHOBCKOIO
U3ITy4YeHUH, eCTECTBEHHBIN PaInOaKTUBHBIA (POH, KOCMUYECKHE JIyYH, PAIMOAKTUBHOE U3IyY€HHUE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAIMOAKTHBHBIX
U3Iy4YeHUN Ha OpPraHu3M 4eJOBEeKa), MPU 3TOM MNEPEeBOIUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBLAEIATH CYILECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3nyYecKuX SBICHUN;

OTHCHIBAaTh HM3YYCHHbIE CBOMCTBA Tell M (pU3MUECKUE SIBICHUS, UCIOJB3YyS (U3NYECKHE BEJIIMYMHBI (CpelHss W MTHOBEHHas CKOPOCTh Tela INpHU
HEpPaBHOMEPHOM JIBIKEHUH, YCKOPEHHE, IEpeMEIIeHHE, ITyTh, YIII0Basi CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJla TSDKECTH, YCKOPEHUE CBOOOTHOTO
MaJeHusl, BEC Tella, UMIYJIbC TeJla, UMITYJIbC CUIIbI, MEXaHUYecKasi paboTa U MOUTHOCTh, MOTEHIIMAIbHAS SHEPTUs Teja, MOJHATOrO HaJl TOBE PXHOCTHIO
3eMJIM, IOTEHLIMAIbHASI PHEPTHsI CXKATOW MPY>KUHBI, KWHETHYECKas SHEPrus, MOJHAsi MeXaHU4ecKasl SJHEepIusl, MepuoJl U 4acToTa KojebaHui, AIuHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHHUS CPEIbl), TPH OTMIMCAHUU MPABUIIHLHO TPAKTOBATH (PU3UUYECKHIT CMBICT
WCIOJIb3YeMBIX BEIWYMH, 0003HAYEHHS U €AUHUIBI (PU3MYECKUX BENWYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BETUUHHY C
JIPYTMMU BETUYMHAMU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BETUYHH;

XapaKTepH30BaTh CBOMCTBA TeN, (PM3MUECKUE SBICHUS U MPOIIECCHI, UCTIONB3YS 3aKOH COXPAHEHHUS YHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUI
CYIEPIIO3UINHU CHJI, TPUHIUI OTHOCUTENBHOCTH [ anuies, 3akoHsl HproTOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPaKEHUSI U TIPEJIOMIICHHUSI CBETA,
3aKOHBI COXPAHEHHUS 3apsIOBOTO ¥ MAaCCOBOTO YHCEN MPHU SIACPHBIX PEaKIUsX, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIUCHIBAThH €r0
MaTeMaTH4ECKOE BbIPAKEHUE;



0OBSICHATH (PU3UYECKHE TPOLIECCHI M CBOMCTBA TEJl, B TOM YHCJIE i B KOHTEKCTE CUTYalluil IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH NIPUYHUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHX IIIaroB C ONOPOH Ha 2—3 M3yueHHBIX CBOWCTBA (PM3UYECKUX SBICHHUH, (PU3MUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIC 3aJa4i (OTMPAIOIINECs HAa CHCTEMY U3 2—3 YpaBHEHUIN ), HCIIOJIb3YsI 3aKOHBI U (JOPMYIIbI, CBSI3BIBAIOIINE (PHU3UUECKUE BEIMUMHBL: Ha
OCHOBE aHAJIN3a YCIOBHS 33Jauy 3alMChIBATh KPATKOE yCIOBHE, BBISBIATH HEJOCTAIOIINE UM W30BITOYHBIC JaHHbIE, BBIOMPATh 3aKOHBI M (DOPMYJIBI,
HEOOXOAUMBIE ISl PEIICHUS, TPOBOIUTH PACUETHI M OIICHUBATh PEATMCTHYHOCTD MOJTYYSCHHOTO 3HAUCHUS (PHU3UIECKON BEITMUMHEI;

pacrno3HaBaTh NpoOIEMbl, KOTOPHIE MOKHO PELIUTH IPU MOMOLIU (GU3UUYECKUX METOI0B, UCIIOJIb3Yysl ONKUCAHUE UCCIIEOBAHUS, BBIAEIATH IPOBEPSIEMOE
MIPENII0JIOKEHNE, OLEHUBATh MPAaBUILHOCTh MOPS/IKA MPOBENEHUS MCCIEA0BAHUS, JI€JaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOMIOACHUN U
OTIBITOB;

MIPOBOJUTH OMBITHI [0 HAOIIOEHUIO (PU3UUECKUX SIBJICHUM MM (PU3MUECKUX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HploTOHA, 3aKOHA COXpaHEH ust
SHEpPruM, 3aBUCUMOCTb NEpH0/ia KOJeOaHUN MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT aMIUIUTY/Abl MaJbIX
KoJjeOaHui, NPAMOIMHENHOE pacIpOCTPaHEHUE CBETA, pa3Jio’KeHUE OEJoro CBEeTa B CIEKTP, U3ydeHUE CBOMCTB M300pa’keHHUs B MJIOCKOM 3epKaje U
CBOMCTB M300pakeHus MpeaMeTa B COOMPAIOINIeH JIMH3E, HAOIOICHUE CIUIONIHBIX U JMHEHYAThIX CIIEKTPOB U3IYUYEHHUs): CAMOCTOATEIHLHO COOMpaTh
YCTaHOBKY U3 U30bITOYHOTO Habopa 000pyJ0BaHMsl, ONIMCHIBATH X0 OIBITA U €0 Pe3yJabTaThl, (GOPMYJINPOBATH BHIBObI;

MIPOBOJUTH IMPU HEOOXOJUMOCTH CEpPHUI0 MPSIMBIX HM3MEPEHUH, OIpenessss CpelHee 3HaueHUue H3MepseMOoil BeNWYHHBI ((POKYCHOE paccTOsSHUE
cobuparoieii TMH3b1), 000CHOBBIBATH BHIOOP CIIOC00a M3MepeHus (M3MEepPUTEIHLHOTO TPUOopa);

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEN (DM3MYECKUX BEJIWYUH C HCIOJBb30BAaHHWEM MPSAMBIX H3MEPEHHMH (3aBUCUMOCTh IMYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIDKEHHUH 0O€3 HadajJbHOM CKOpOCTH, Mepuoja KoyieOaHHl MaTeMaTH4eCKOro MasTHUKa OT JJUHBI HUTH, 3aBUCHUMOCTH yIJja
OTpakKeHMsI CBETa OT YIJjla MaJeHusl M yrja MpeJoMJIEHUs OT yrja MaJeHHs): MJIaHUPOBaTh HCCIEI0BAaHUE, CAMOCTOSATEIbHO COOMpPATh YCTaHO BKY,
(bUKCUPOBATh Pe3yIbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BETMUMH B BUAE TAOIUI U TPa(pUKOB, JeIaTh BBIBOABI 10 PE3YJIbTATAM MCCIEJOBAHNUS;
IIPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEJIMYUH (CPEIHsIsl CKOPOCTh M YCKOPEHHE Tesla NMPH PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOJTHOTO TAJCHUS, )KECTKOCTh MPYKUHBI, KOADOUITUESHT TPEHHs CKOJIbKECHUS, MEXaHN4ecKasi paboTa W MOIIHOCTh, YacTOTa M MEepUOJ KoJieOaHui
MaTEMAaTU4YECKOTO U MPYKHUHHOTO MAasTHUKOB, ONTHYECKas CHa COOMpAIOUIeH JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh M3MEPEHUs, coOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATh U3MEPEHMs], CIeqysl NMPEUI0KEHHON MHCTPYKLUH, BBIYMCIIATh 3HAUCHHE BEJIMUYUHBI U aHAJIM3UPOBATH
IIOJIy4EHHBIE PE3Y/IbTaThl C YUETOM 3aJJaHHOM MOTPELIHOCTH U3MEPEHU;

coOuroIaTh MpaBuiIa TEXHUKN O€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHbIM 000PYJOBAHUEM;

pas3nuyaTh OCHOBHBIE NPU3HAKU U3YyYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuanbHas TOUKa, aOCOJIIOTHO TBEPOE TEJIO, TOUSUHBIH UCTOYHHK CBETa, Iy,
TOHKas JIMH3a, [UTaHeTapHasi MOJIeNb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTI'O 51/1pa;

XapaKTepU30BaTh IPUHIUIIBI JEHCTBUSA U3YUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOI HAa UX OMMCAaHUS (B TOM YHCIE: CIIMIOMETD, 1aTUUKU
MIOJIOKEHMSI, PACCTOSTHUSA M YCKOPEHUS, PaKeTa, 3XO0JIOT, OUKH, MEPUCKOIl, (poToamnmapar, ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3MMETpP, Kamepa
Bunbcona), ucnolib3yst 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJIICHUH U HEOOX0auMble (pU3nUYecKue 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX YCTPOMCTB, H3MEPUTEIBbHBIX IPUOOPOB U TEXHOJIOTUYECKUX IPOLIECCOB MPHU
peleHnH yueOHO-TIPaKTUYECKHUX 33/1a4, ONTHYECKHE CXEMBI JUIs MOCTPOSHUS N300pa’keHHi B IUIOCKOM 3epKajie U coOuparomeil TuHs3e;

NPUBOANUTH NMPUMEPHI (HAXOAUTh MH(GOpPMAIMIO O MpUMeEpax) MPaKTHUECKOTO HCIMOJIb30BaHUS (PU3NYECKMX 3HAHUN B TMOBCEAHEBHOM KHU3HM IS
oOecrieyeHns 0€30MaCHOCTH NpH OOpalleHMH ¢ OpubOpaMHU M TEXHUUYECKUMM YCTPOMCTBAMH, COXPAaHEHHs 3/I0pOBbs M COOJIIONEHHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOILLEN CPELE;

OCYIIECTBIATh MOUCK HMH(popMalMU (pu3nyecKoro cojiepxaHus B MIHTepHeTe, caMOCTOATENbHO (OPMYNUPYs MOMCKOBBIM 3ampoc, HAXOAUTh MYyTH
OTIpeieNIeH s IOCTOBEPHOCTH MOTy4YeHHON MH(OPMAIIMN Ha OCHOBE UMEIOIIMXCS 3HAHUH U IOTIOTHUTEIbHBIX UICTOUHUKOB;



e  HCIOJH30BATh MPH BHITIOJHEHUHU YUEOHBIX 3a/IaHUH HAYYHO-TIOMYISIPHYIO JIMTEPATYPY PU3UUECKOTO COJEPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu VIHTepHET, BIaeTh NpUEMaMH KOHCIICKTUPOBAHUS TEKCTA, MPeoOpa3oBanms HH(GOPMAIIMY U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYT'YIO;

e CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE MH(OPMAIIMY U3 HECKOJIBKIX HCTOYHUKOB (PU3UIECKOTO COJIEPIKAHUS, TyOTUIHO
MPEJCTABIISATh PE3YJIBTAThl POEKTHOW WU MCCIEI0BATENBCKON EATEIIBHOCTH, PA 3TOM I'PAaMOTHO MCIIOJIb30BaTh U3YUEHHbI NOHATUMHBIN armapar
M3y4aeMoro paszeinia GU3MKH U COMPOBOXKAATH BBHICTYIUICHHUE MTPE3CHTAMEH ¢ YYETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHHKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pasaeiios U TEM IpOrpaMMBbl KosmmuecTBo yacos OnexrponHbie (TU(PPOBHIE)
n/m Bcero|| KoutposbHbie I[TpakTHuecKue 0obpazoBaTenbHbIC PeCypCEI
paboThI paboThI

Paszpnen 1. @usuka u e€ poJib B NO3HAHMU OKPY/KAKOLIEr0o MUpa

1.1 ||®usuka - HayKa O PUPOJE 2 bubnuoreka [JOK
https://m.edso0.ru/7f416194

1.2 | ®uznyeckue BETUIHHBI 2 1 bu6moreka [IOK
https://m.edso0.ru/7f416194

1.3 ||EcrecTBeHHOHAYYHBI METOJ] TIO3HAHUS 2 1 bu6moreka [IOK
https://m.edso0.ru/7f416194

‘I/ITOFO o pazjaeny H 6 ||

‘Pa?.z[e.ﬂ 2. IlepBoHaYajibHbIE CBeIECHUS O CTPOEHUHU BellecTBa

2.1 ||Ctpoenue BeliecTBa 1 bu6mmoreka [IOK
https://m.edso0.ru/7f416194

2.2 ||/IB>KeHUE U B3aMMOJICHCTBHE YaCTHI] BEIIECTBA 2 1 bu6moreka [IOK
https://m.edso0.ru/7f416194

2.3 ||ArperatHbie COCTOSHUS BEUIESCTBA 2 bu6mmoreka [JOK
https://m.edso0.ru/7f416194

‘I/ITOFO 0 pazaeny “ 5 ||

‘Paaz[e.n 3. /IBu:keHHe U B3aUMOAeiicTBHE TeJl

3.1 |[MexaHHnuecKoe OBHIKCHUE 3 bu6mmoreka [JOK
https://m.edso0.ru/7f416194

3.2 ||huepuus, macca, MIOTHOCTb 4 1 bu6mmoreka [JOK
https://m.edso00.ru/7f416194
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Ne HanmenoBanue pasnesnoB U TEM IPOrpaMMBbl KousmnmuectBo yacos OnextpoHHsie (TU(PPOBHIC)
n/m Bcero| Kourtposbhbie [MpakTHyeckue obpasoBatenbHbIE pecypCEl
paboThI paboThI
3.3 ||Cuna. Buasl cui 14 1 2 bubmuoreka [JOK
https://m.edso0.ru/7f416194
‘I/ITOFO o pazjaeny H 21 ||
‘Pa3)1e.11 4. 1aByieHue TBEPABIX TeJl, )KUAKOCTel U ra30B
4.1 | Hdasnenue. [lepenaua naBieHust TBEPABIMU TEJIAMHU, 3 bubnuorexa [JOK
KHUJIKOCTSIMU U ra3aMu https://m.edsoo0.ru/7f416194
4.2 | daBneHue KUIKOCTH 5) bubnuotexa [JOK
https://m.edso0.ru/7f416194
4.3 ||AtMocdepHOE HaBieHHE 6 bubmoreka [IOK
https://m.edso0.ru/7f416194
4.4 || deiicTBHe XUAKOCTH U Ta3a HAa NOTPYKEHHOE B HUX 7 2 3 bubnuoreka [JOK
TEJI0 https://m.edso0.ru/7f416194
‘I/ITOFO o pazjaeny H 21 ||
‘Pa?.z[e.ﬂ S. PaGoTa 1 MOIHOCTL. JHEPrus
5.1 |[PaboTa 1 MOIIIHOCTE 3 1 bu6moreka [IOK
https://m.edso0.ru/7f416194
5.2 |[[IpocTbie MEXaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 ||[MexaHnuueckas SHEprus 4 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazaeny “ 12 ||
‘Pe3epBHoe BpeMs “ 3 || “ H
(OBILEE KOJIMYECTBO YACOB IO [IPOTPAMME | 68 | 4 | 12 |
8 KVIACC
Ne HaumeHoBaHMe pa3/ienoB ¥ TEM MPOrPaMMBbI | KonmuectBo uacos OnexkTpoHHble (LU(POBLIE)
n/m Bcero| KonTposnbHbie [TpakTuveckue obpazoBaTenbHbIe pecypChI
paboThI paboThI

Pa3gen 1. TermioBblie IBJICHUSA
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Ne HanmenoBanue pa3neinoB U TeM IporpaMmbl KousmnuectBo yacos OnexTpoHHsie (IU(PPOBHIE)
n/n Bcero| KonTponbHbIE IpakTryecKue 00pasoBaTesbHbIe PECypChi
paboThI paboThI
1.1 ||Crpoenue u cBoiicTBa BELIECTBA 7 bubnuorexka [IOK
https://m.edsoo.ru/7f4181ce
1.2 ||TeruoBbIE pOIIECCHI 21 1 5 bubnuorexa [IOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pa3aeny H 28 ||
‘Pa3)1e.11 2. DJIeKTpHYeCKHe U MATHUTHBIE SIBJICHUS
2.1 |DnekTpuueckue 3apsabl. 3apsHKSHHBIC TENa U UX 7 1 bubnuoreka [IOK
B3aHMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 |IToCTOSIHHBIN DNEKTPUIECKUN TOK 20 2 7 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.3 |[MarHuTHbBIC SIBIICHHS 6 1 15 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 |DneKTpOMarHWTHAs WHIYKIHS 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO o pazjaeny H 37 ||
‘Pe3epBHoe BpeMs H 3 || H H
(OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 68 | 4 I 14.5 I
9 KJIACC
No HaumenoBanue pazziesnoB u TeM MpOrpaMMbl KonuuecTBo uacos OnekTpoHHbIe (U poBbIE) 00pa30BaTEIbHBIE
n/m Bcero| KonrtposbHble I[IpakTHyeckue peCypChI
paboThI paboTsI
Pa3zgen 1. Mexann4deckue siBJICHUSA
1.1 ||MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
OTIMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 ||BzaumojelicTBue Tel 20 1 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 |[3akoHBI cOXpaHEHUS 10 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
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Ne HanmenoBanue pasfeiioB U TEM IPOrpaMMBbl

KonnuectBo yacos

DnekTpoHHbIe (1U(pPOBHIE) 00pa30BaTEIbHBIE

n/m Bcero| KonrposbHbie [MpakTHyeckue PeCypChI
paboThI paboThI
‘I/ITOFO 0 pa3aeny H 40 ||
‘Pa3)1e.11 2. Mexanu4ecKkue KoJ1e0aHusl M BOJIHbI
2.1 |MexaHudeckue KojacOaHus 7 3 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHnuecKre BOJHBI. 3BYK 8 1 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pasjeny H 15 ||
‘Pa3)1e.11 3. DJIeKTPOMATHUTHOE T0JIe U YJIEKTPOMATHUTHBIE BOJIHBI
3.1 | DnexTpoMarHUTHOE MOJIE U AIIEKTPOMAarHUTHEIE 6 2 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paszeny H 6 ||
‘Pa:me.ﬂ 4. CBeroBbIe sIBJCHUS
4.1 ||3akoHBI pacIpOCTPAHECHUS CBETA 6 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3BI 1 ONTHYECKHE TTPUOOPHI 6 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 ||PaznoxeHue 6eI0ro CBETa B CIIEKTP 3 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazaeny || 15 ||
‘Pamen 5. KBaHTOBLI€C SIBJEHUS
5.1 |[McmyckaHue u HOTJIOIIEHHE CBETa aTOMOM 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 ||Ctpoenue aTOMHOTO sijipa 6 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 |SlnepHble peakuuu 7 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO IO pa3feiny || 17 ||

‘Pa:me.n 6. IloBTOpHUTEIHHO-00001IAKOIINIT MOAYIb
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Ne HanmeHoBaHue pa3/ienoB ¥ TEM MPOrpaMMbl KommuectBo vacos OnextponHbie (1(poBHIE) 00pa3oBaTEIbHBIC
n/m Bcero| KonrposbHbie [MpakTHyeckue PeCypChI
paboThI paboThI
6.1 |[loBTOpenue u oOoOIIEHNE COACPIKAHUS Kypca 9 2 bubmuorexa [IOK
busuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3aeny H 9 ||
(OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 || 3 [ 27 [
IMOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ Hara OneKTpOHHbIE IU(PPOBBIE
n/m Beero|| Kontponsasie || [Ipaktuueckue || 13Y4eHHS o0OpazoBaTebHbBIC PECYPChI
paboTsI paboTsI
1 | ®usuka — Hayka o mpupojie. SIBIeHus pUpPOIbI. 1
Du3nYECKHUE SIBICHUA
2 |[MexaHn4eckue, TEMJIOBbIE, HIEKTPUUECKUE, MaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUSI
‘3 HCDqueCKHe BEJIMYMHBI U UX U3MEPEHUE || “ H H
4 |[Vpok-uccinenoBanue "M3Mepenue TemmepaTypsl pu 1
MIOMOIIY >KUJKOCTHOT'O TEPMOMETpPA U JIaTUUKa
Temneparypsl"”
5 ||Kak ¢u3uka u apyrue eCTeCTBEHHbIE HAYKH U3Y4alOT 1 bubnuoreka [IOK
npupoay. EcTecTBeHHOHAYYHBIH METO/1 IO3HAHHUS. https://m.edsoo.ru/ff09f72a
Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH
6 |[Ypok-uccnenosanue "IIpoBepka runoressl: JaIbHOCTh 1 1
noJIéTa IapuKa, MyIIeHHOTO TOPU30HTAIBHO, TEM 00JIbIIE,
yeM OoJbllie BhICOTA ITycKa"
7 ||Ctpoenue BemecTBa. ONBITH, T0Ka3bIBAIOLINE JUCKPETHOE 1 bubnuoreka [IOK
CTPOEHHE BeIeCTBa https://m.edsoo.ru/ff09fe0a
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Konrposbhsie || Ipaxtiueckue || A3Y4CHHSA 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
8 ||BmKeHHE YacTHIl BEUIECTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a013e
9 ||Ypok-uccienoBanue «ONBITHI 10 HAOTIOACHHUIO TEIIJIOBOTO 1 1
pacIIUPEHUS Ta30B)»
‘10 ‘ArperaTHme COCTOSIHUSI BEIIIECTBA H H
11 ||B3anMocBsI3b MEX/ly CBONCTBAMU BEILIECTB B Pa3HbIX bubnuorexa [JOK
arperaTHBIX COCTOSIHUSAX U MX aTOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
12 |[Mexanudeckoe IBHKEHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bubnnorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0a05c6
13 ||Ckopoctb. EquHHITEI CKOpOCTH 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 |Pacuer myTu U BpEMEHH JIBUKEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 ||Muepuus. 3akoH nHepiuu. BzaumoaeiicTBue Tel Kak 1 bu6mmoreka [IOK
MIPUYMHA U3MEHCHHS CKOPOCTH JIBHKEHHUS TEJT https://m.edsoo.ru/ff0a0c10
16 ||[ImoTtHOCTH BemecTBa. Pacyer Maccel 1 0O0beMa Tea o ero 1 bu6mmoreka [IOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 |JlabGoparopnas padota «OmnpeaeneHre MmI0THOCTA TBEPIOTO 1 1
Tena»
18 ||Pemenue 3amay no teme "IlmoTHOCTH BemecTa" 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c
19 ||Cuna xak xapakTepHucTrUKa B3aumoaeicTBus Ten. Cuna 1
ynpyroctu. 3akoH ['yka
20 |JIaGoparopHas paboTa «/3yueHue 3aBUCUMOCTH 1 1
pacTsukeHus (aeopmariiu) Ipy>KUHbBI OT MPHIIOKEHHOM
CHIIBI»
‘21 ‘ﬂBJ‘IeHI/Ie taroteHus. Cuma TsSHKeCTH “ H
22 ||CBs3b MEX]ly CHIION TsKecTH M Maccol Tena. Bec tena. bubnuorexa [IOK
Pemenne 3amau mo teme "Crna tsbxecti" https://m.edsoo.ru/ff0al778
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Konrposbhsie || Ipaxtiueckue || A3Y4CHHSA 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
23 ||Cuia TsDKECTH Ha IpYrux ranerax. Ousznueckue 1 bubnuorexa [JOK
XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 |M3mepenue cui. J{uHamomeTp 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0al8cc
25 ||Bec Tema. HeBecomocTh 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0al778
26 ||CnoskeHHe ABYX CHJI, HAPABJICHHBIX IO OJHON TIPSIMOH. 1 bubnuorexa [JOK
PaBHOzelCTBYOMIAS CHIT https://m.edsoo.ru/ff0ala70
‘27 ‘PGHICHI/Ie 3ama4 o Teme "PaBHoneicTBYOIAs cui" || H H
28 |TpeHHe CKOJILKCHHUS M TPEHHUE MOKosI. TpeHue B mpupoe u bubnuoreka [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 |JIaboparopHas padoTa «/3yueHue 3aBUCUMOCTH CHITBI 1 1 bubnmorexa [JOK
TPEHUsI CKOJILKEHHS OT CHJIBI IABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOUTIXCS TIOBEPXHOCTEI»
‘30 ‘PGLHCHI/IG 3a/1a4 Ha ONpeJIeJIeHNE PaBHOICHCTBYIONIEN CHIIBI || H H
31 |[Pemenue 3amau o teMam: «Bec tenay, «I'paduueckoe bubmuorexa [JOK
n3zobpakenue cum», «Cuibl», «PaBHOACHCTBYOMIAS CHIT» https://m.edsoo.ru/ff0alde0
32 ||[KonTpoawsHas paboTa 1o remam: «MexaHu4ecKoe 1 1
JBIDKEHUE», «Macca, III0THOCThY, «Bec Tenay,
«['paduueckoe n3odpaxkenue cuim», «CUib»
33 ||daBienne. CriocoObl YMEHBIIEHUS U YBEIIMYCHHUSI TaBJICHHS 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 ||laBiieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, 1 bubnuoreka [JOK
TEMITEPATYPBI https://m.edsoo.ru/ff0a2376
35 |[[lepenaya naBieHus TBEPABIMU TEIAMH, )KUIKOCTSIMH U 1 bu6mmoreka [JOK
razamu. 3akoH [lackass https://m.edsoo.ru/ff0a25b0
36 ||laBieHue B KUAKOCTHU U rase, BEI3BAHHOE JCHCTBUEM CHJIBI 1 bubnuoreka [JOK
TSOKECTH https://m.edsoo.ru/ff0a2718
37 ||Pemenue 3ama4 nmo teme «JlaBieHue B )KUIKOCTH U Ta3e. 1 bu6mmoreka [JOK
3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
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Ne Tema ypoxka KonunuecTBo yacos ‘ Hara DneKTpoHHbIE TH(PPOBBIC
/i Beero| Konrposbhsie || Ipaxtiueckue || A3Y4CHHSA 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
38 ||Coobmaroruecst cocypl 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 ||lmnpaBnmmueckuii mpece 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a3136
‘40 ‘MaHOMeTpH. [TopriHeBo# )KHUIKOCTHBIN HACOC || H ‘ H
41 ||Atmocdepa 3emiuu. [IpuunHbI CyiecTBOBaHMS BO3IYIIHOM bubnuorexa [JOK
000J10uKH 3eMiTH. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJl YPOBHEM MODSI
42 |Bec Bo3myxa. ATMOC(hEpHOE TaBICHNE 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a2b5a
43 ||U3mepenne atMochepHoro naieHus. OnbIT Toppryem 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a2da8
44 ||3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJ] 1 bubmuorexa [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 |[bapomerp-anepoua. ATMochepHoe aaBiIeHHE HAa pa3audHbIX || 1 bubmuorexa [JOK
BBICOTax https://m.edsoo.ru/ff0a2fc4
‘46 ‘PGI_HCHI/IG 3ama4 o Teme "ATtmocdepHoe naBieHue" || H ‘ H
47 ||/IeiicTBuE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. bubnmuorexa [JOK
Apx#uMeI0Ba CcuiIa https://m.edsoo.ru/ff0a3276
48 ||JTabopatopHas pabota «OnpenerneHrue BhITATKABAIOIICH 1 1 bubmuoreka [JOK
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KHIKOCTh) https://m.edsoo.ru/ff0a33fc
49 ||JIabopatopHas pabota o teme «lccaenoBanue 1 1 bubnunoreka [JOK
3aBHCHMOCTH Beca Teja B BOJIC OT 00bEMa MOTPY)KEHHOM B https://m.edsoo.ru/ff0a3514
KUJKOCTb YaCTU TEIa»
50 |[[InaBanue Ten 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 |[JIaboparopHas pabota "KoHcTpyrnpoBaHue apeomeTpa Uiu 1 1
KOHCTPYHPOBaHUE JIOJKHU U OIpe/ielieHHe e
rpy3onoaséMHoCTH"
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Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Konrposbhsie || Ipaxtiueckue || A3Y4CHHSA oOpazoBaresbHbIE PECYPChHI
paboThl paboThI
52 |[Pemenue 3amau no temam: «IlnaBanue cynos. 1 bubnuorexa [JOK
Bo3nayxormiaBanuey, «/laBieHne TBEpIbIX TEI, KHUIKOCTSH U https://m.edsoo.ru/ff0a3654
ra3oB»
53 ||Mexanudeckas paborta 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a3f82
54 |IMomHoCcTs. EAMHUIIEI MOIIIHOCTH 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82
95 ||Ypok-uccnenoBanue "Pacyér MOIIHOCTH, pa3BUBaeMOM Mpu 1 1
noabéMe 1o JecTHuue"
‘56 ‘HpOCTI)Ie MexaHu3Mbl. Peruar. PaBHOBecHe CHIT Ha pblyare || ‘
57 ||[KonTtponwsHas paboTa 1o Teme «JlaBjaeHue TBEpAbIX Te, 1
KUJKOCTEH U Ta30B» / Beepoccuiickas mpoBepodHasi paboTa
58 |[Pe3epBHEIit ypok. PaboTa ¢ TekcTamu no Teme «/laBienune 1 1 bubnuoreka [IOK
TBEPBIX TEJ, XKHUIKOCTEH U ra3oB» / Bcepoccuiickast https://m.edsoo.ru/ff0a4ffe
poBepoyHas pabora
59 ||Peruaru B TeXHHKE, OBITY U nipupoje. JlabopaTopHas pabora 1 0.5 bubmuorexa [JOK
«MccnenoBanue yeaOBHi PAaBHOBECHSI phlyaray https://m.edsoo.ru/ff0a478e
60 |[Pemenue 3ama4 mo Teme «Y CIIOBUSI PABHOBECHSI pPhIUaray 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6
61 |[KoadduumueHT moae3Horo aeiCcTBUS MEXaHu3Ma. 1 0.5
JlabopaTtopHnas pabora «M3mepenne KII/l HakmoHHOM
IJIOCKOCTH
62 ||Pemenue 3amgau no teme "Pabora, mouHocts, KIT/1" 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a4c48
63 |Mexanuueckas sHeprus. Kunernueckasi ¥ moTeHIMalbHas 1 bubnunoreka [JOK
SHEPTUs https://m.edsoo.ru/ff0a4252
64 |[3akOH cOXpaHEHHs] MEXaHUYECKON 3HEPTHH 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a4360
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Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero| Konrposbhsie || Ipaxtiueckue || A3Y4CHHSA 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
65 |Ypok-3kcriepuMeHT 1o Teme "IKCIePUMEHTATHLHOE 1 1
OIPEAEIICHUE U3MEHEHUSI KHHETUYECKON U TOTEHIMAJIbHOU
SHEPTUM MPU CKATHIBAHUM TEJIa TI0 HAKJIOHHOM TIOCKOCTH"
66 |KouTponsHas padora o Teme «PaboTa u MOITHOCTS. 1 1
DOHeprus»
67 |[Pe3epBHEI ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"MexaHuuyeckoe IBHKEHHE" https://m.edsoo.ru/ff0adee6
68 ||PesepBHrIil ypok. PaboTta ¢ TekcTamu mo Teme "Pabora. 1
MormHocTh. DHEeprus"”
(OBLIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 [ 12 [
8 KUIIACC
No Tema ypoka KommuectBo yacos ‘ Hara DIIeKTpOHHBIE ITU(POBBIC
/T Beero| Kontpomsasie || [paxtiueckue || H3Y4eHHA 00pa3zoBaTebHBIC PECYPCHI
paboThl paboTsl
1 ||OcHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETHYECKON Teopuun u|| 1 bubmuorexa [JOK
UX OTIBITHBIC [TOATBEPIKACHUS https://m.edsoo.ru/ff0a5256
‘2 HMacca U pa3Mep aTOMOB U MOJIEKYJI || || “ H H
3 |[Mogenu TBEPIOTO, )KUJIKOTO M ra3000pa3HOrO COCTOSHUMN bu6mmoreka [JOK
BEILlECTBA https://m.edsoo.ru/ff0a540e
4  ||OOBsiCHEHHE CBOMCTB TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO 1
COCTOSIHUI BEIIeCTBA HA OCHOBE MOJIOKEHUIM MOJIEKYIIIPHO-
KHUHETUYECKOU Teopuu
5 |[Kpucramnuueckue u amopdHbie Tena 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a5800
6 ||CmaunBaHHMe U KaMUUIIPHOCTh. [IoBEpXHOCTHOE HATSKEHHE 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a5530
7 ||TemoBoe pacuiMpeHue U cxatue 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a5a26
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Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Kontponshste || Ipaxtuueckue | H3y4eHUs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
8 |Temmepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TETLIIOBOTO 1
JIBUKCHHS YaCTHI
9 | Buyrpennss sHeprus. CriocoObl U3MEHEHHs BHYTPEHHEH 1 bubnuorexa [JOK
SHEPrUH https://m.edsoo.ru/ff0a5c60
10 |Bugs! Temonepeaayn 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a6412
11 || Ypox-xondepenuus "[IpakTudyeckoe NCHOIb30BaHUE 1 1 bubnnorexa [JOK
TETJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B IIEIISX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"
12 |[KoaudecTBO TEILIOTHL. Y AeNIbHAS TEIIOEMKOCTh 1 bu6moreka [IOK
https://m.edsoo.ru/ff0a6976
13 ||YpaBuenwue TeroBoro 6ananca. TemiooOMeH 1 TEIIOBOE 1 bubnuoreka [IOK
paBHOBecHE https://m.edsoo.ru/ff0a7088
14 ||JTaGopatopHas padota "VccnenoBanue siBineHus Teriooomena | 1 1 bubmuorexa [JOK
[IPH CMEIIUBAHUH XOJIOAHOM U Topsueii BOIbI" https://m.edsoo.ru/ff0a6a98
15 |[PacyeT KonM4ecTBa TEIUIOTHI, HEOOXOAMMOTO JIJIsi HAarPEeBaHUS 1
TeJa U BBIACNSEMOT0 UM IPH OXJIAXKICHUU
16 ||JTabopatopHas padota "OnpeneiacHue yaenbHON 1 1 bubnmuorexa [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 ||[DHeprus TorumBa. Y enbHas TEMJIOTA CTOPAHUS 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0a7b5a
18 |[InaBneHue U OTBEpJCBAHUE KPUCTAJUIMYECKUX Tel. YaenbHas | 1 bubnunoreka [JOK
TEIJIOTA MJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 |JIaGopatopnas pabora "OmnpeneneHue yaeabHON TEIIO0ThI 1 1 bubnnorexa [JOK
IUTABJICHUSA JIbaa" https://m.edsoo.ru/ff0a72fe
20 |[TapooOpa3oBanue u koHaeHcanus. Mcnapenue 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a740c
21 |Kumnenwue. ¥YaenbHas TemioTa napooOpa3oBaHus U 1 bubnuorexa [IOK

KOHJICHCALIUH. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Kontponshste || Ipaxtuueckue | H3y4eHUs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
22 |Bnaxxnoctb Bo3ayxa. JJaboparopHas pabota "Omnpenenenue 1 1 bubmmoreka [IOK
OTHOCHUTEJIbHOW BJI&YKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
‘23 ‘PGHIGHI/IG 3a/1a4 Ha ONpEJIeIEHNE BIAKHOCTH BO31yXa H H
24 |[IpuHOMIBL pabOTHI TETUIOBHIX ABuraTeneif. [laposas TypOuHa.
JIBUraTens BHyTPEHHETO CTOPaHuUs
25 |[KII[ teroBoro asurarens. TeroBbIe IBUTATEIIN U 3aIUTa 1 bubnuoreka [JOK
OKpY)KaroIIel cpeibl https://m.edsoo.ru/ff0a7c7c
26 |3aKOH COXpaHEHHUS W MPEBPALICHUS YHEPTUH B TEIUIOBBIX 1
mporeccax
27 |[loaroroBka K KOHTPOJIbHOW padoTe 1o Teme "TermoBbie 1 bubnuoreka [IOK
siBJIcHUs. VI3MeHeHHe arperaTHbiX COCTOSHHUMN BelecTa" https://m.edsoo.ru/ff0a83f2
28 |KonTpoispHas paboTa o Teme "TeruioBbie sSIBICHUS. 1 1 bubnuoreka [IOK
W3meHeHue arperaTHbiX COCTOSTHHIN BemecTBa" https://m.edsoo.ru/ff0a86ae
‘29 ‘SJ'IGKTpI/I?)aI_[I/IH Ten. J[Ba poja AIEKTPUIECKUX 3apsiI0B H H
30 | Ypok-uccnenoBanue "DaeKTpr3aIus TEN HHAYKIIUCH U TPU 1
COINPUKOCHOBEHUH"
31 |B3aumopeiicTBre 3apsokeHHBIX Tell. 3akoH Kymona 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
32 |Dnektpuueckoe nose. HanmpsskeHHOCTh AMeKTprudeckoro mouis. | 1 bubnuoreka [JOK
[TpHUHIIUI CYIIEPIIO3HIINH SIEKTPHUECKUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
33 |[Hocurenu sneKTpuyYecKuX 3apsa0B. DIeMEHTapHbIH 3apsi. 1
Crpoenue atoma
34 |IIpoBOAHMKH U JUDIEKTPUKHU. 3aKOH COXPAHEHUS 1 bubnunoreka [JOK
AIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 ||[Pemenue 3a1au Ha IPUMEHEHUE CBONCTB AIEKTPHUSCKHUX 1 bubnunoreka [JOK
3aps0B https://m.edsoo.ru/ff0a90cc
36 || DneKTpudecKuil TOK, YCIOBHUS €ro CylIeCTBOBAHUS. 1 bubnuoreka LIOK
VICTOYHMKH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 | deiicTBUS IIEKTPUUYECKOTO TOKA 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0a96b2
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No Tema ypoka KomnuaecTBo yacos ‘ JlaTa DneKTpoHHbIE TH(PPOBBIC
/1 Beero| Kontponshste || Ipaxtuueckue | H3y4eHUs 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
38 ||[Ypox-uccienoanue "JlelicTBHE AIEKTPUIECKOTO TOJIS HA 1 1
MIPOBOJIHUKY U JUDJIECKTPUKH"
39 ||DneKTpuYecKuil TOK B METaJUIAX, KUAKOCTIX U razax 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838
‘40 ‘QJIGKTpI/I‘-IeCKaﬂ LIENb U €€ COCTaBHBIE YaCTHU || H ‘ H
41 ||Cuna toka. JlaboparopHas pabdora "M3mepenue u 0.5 bubnuorexa [JOK
peryiMpoBaHKe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 |9Onexrpuueckoe Hamnpspkenue. Bonptmerp. JlabopaTopHast 1 0.5 bubnuorexa [JOK
paboTa "M3mepeHune u peryaupoBaHie HanpsHKeHns " https://m.edsoo.ru/ff0a9e14
43 ||ConpoTHBIICHHE TPOBOIHIKA. Y ICIIEHOE COMMPOTHBIICHHE 1 bubmuorexa [JOK
BEIllECTBA https://m.edsoo.ru/ff0aa738
44 |Jlabopatopras padoTa "3aBUCUMOCTb IIEKTPHUIECKOTO 1 1 bubmuorexa [JOK
COTPOTHUBIICHUS MPOBOAHUKA OT €0 UTHHBI, TUIOMIAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOI0 CEUeHUs U MaTepraia”
45 |3aBHCHMOCTH CHJIBI TOKA OT HampshkeHus. 3akoH Oma st 1 bu6mmoreka [IOK
ydacTKa Iernu https://m.edsoo.ru/ff0aad4a
46 |JlabGoparopnas pabdota "HcciaenoBaHue 3aBUCUMOCTH CHITBI 1 1 bu6mmoreka [IOK
TOKa, HAYIIEr0 Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HampsbKeHus Ha pe3ucrope”
47 |[TocnenoBaTellbHOE U MAPAJLICIBHOE COCTUHEHUS 1
IIPOBOTHUKOB
48 |JlabGoparopnas padota "[IpoBepka mpaBuia CI0KCHHS 1 1 bu6mmoreka [JOK
HAMPSLKEHUH TIPH MOCIIE0BATEIBHOM COSTMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
49 |Jlaboparopnas padota "[IpoBepka mpaBuia Jjisl CHIIbI TOKA 1 1 bu6mmoreka [JOK
MIPH TIAPaJLICIIBHOM COCTMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 |([Pemenue 3amau Ha mpuMeHeHue 3akoHa OMa IS pa3IuuHOTO 1 bu6mmoreka [JOK
COEIMHEHUS TIPOBOIHHUKOB https://m.edsoo.ru/ff0aaf8a
51 |PaboTa 1 MOLITHOCTH IMEKTPHUUECKOTO TOKa. 3akoH Jxoys- 1 bubnuorexa [IOK
Jlenna https://m.edsoo.ru/ff0ab124
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE

/i Beero| Kontponshste || Ipaxtuueckue | H3y4eHUs 00pa3oBaTeNbHBIC PECYPCHI

paboThl paboThI

52 |JIabopaTtopHas pabora "OmnpeneneHue padOThl © MOIITHOCTH 1 1 bubnmoreka [JOK
AIIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0

53 ||DnekTpuyecKue Menu U MOTPEONTEN EKTPHISCKON sHeprum || 1 bubnuorexa [JOK
B ObITY. KOopoTKoe 3aMbikaHme https://m.edsoo.ru/ff0ab660

‘54 ‘HOCTO?[HHI)IC MAarHMTHI, UX B3aUMOJECHCTBUE || H H

95 ||Ypok-uccnenosanue "M3ydeHue nosen moCTOSIHHBIX 1 bubnuoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

56 ([MarauTHOE 1oJie. MarHUTHOE T0JIe 3eMJIM U €r0 3HAUYCHUE 1 bubnuoreka [JOK
JUTSL KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

57 |[ToaroroBka K KOHTPOJILHOM padoTe mo Teme "InekTpudeckue | 1 bubmuorexa [JOK
3apsiibl. 3apsKEHHBIE TENIa M UX B3aUMO/ICHCTBHSL. https://m.edsoo.ru/ff0abd2c
[TocTosIHHBIN 3NEKTPUYECKUNA TOK"

58 |[KonTtposibHas paboTa 1mo TeMe "DIeKTPUICCKIE 3apsi/Ibl. 1 1 bubmuorexa [JOK
3apsuKeHHBIE TENIa M UX B3auMoaeicTBHsL. [10CTOSHHBIIH https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas nmpoBepouHast pabora

59 ||Pe3eprHbIit ypok. PaboTa ¢ Tekctamu o teme "lTlocTossHHBIN 1 1 bubmuorexa [JOK
anexTpuueckuii Tok" / Beepocceuiickas mpoBepouHast pabota https://m.edsoo.ru/ff0acdc6

60 |OnbIT OpcTena. MarHUTHOE TOJIE AJIEKTPUUECKOTO TOKA 1 bubnmuorexa [JOK
MarHuTHOE 110JI€ KaTYIIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d2

61 |[IpuMeHeHHE >IEKTPOMArHUTOB B TeXHUKE. JlabopaTtopHas 1 0.5 bubnmuoreka [JOK
pabota "M3yuenune nefiCTBHS MAarHUTHOT'O TIOJISI HA IIPOBO JHHUK https://m.edsoo.ru/ff0ac74a
C TOKOM"

62 |DnekTpoaBUraTenb MOCTOSHHOTO ToKa. Mcnoyb3oBaHue 1 bu6mmoreka [JOK
ANEKTPOIBUTATENCH B TEXHUYECKUX YCTPOUCTBAX U HA https://m.edsoo.ru/ff0ac86¢
Tpancnopte. JlaboparopHas padota "KoHcTpynpoBaHue u
u3yueHure paboThl JIEKTPOIBUTATENS"

63 ||OnbiTel Dapanes. 3aKOH AIEKTPOMATHUTHONW UHAYKIUH. 1
IIpasuio Jlenua

64 |DnexTporeneparop. CiocoObl MOIydeHHs IEKTPHUUECKOI 1
SHEPrUu. DIEKTPOCTAHIINU Ha BO30OHOBIISIEMbIX UCTOUYHUKAX
SHEPrUu
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Ne Tema ypoxka KousmnuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/i Beero|| Konrposshste || TIpaktuueckue || A3YIeHAS oOpazoBaresbHbIE PECYPChI
paboThl paboThI
65 |[loxroroBka K KOHTPOJIBHOH padoTe 1o Teme "Diekrpudeckue || 1
1 MarHUTHBIC SBJICHUS"
66 |[KontposibHas paboTa 1mo reme "DINeKTPUICCKUE K MarHUTHBIC 1 1 bubnuorexa [JOK
sSIBJICHUA" https://m.edsoo.ru/ff0acb14
67 |PesepBHbIii ypok. PaboTa ¢ Tekctamu o teme "TeruioBbie 1 bubnuorexa [JOK
SIBICHUS" https://m.edsoo.ru/ff0acc5e
68 |Pe3epBHBI ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHBIC 1
siBJIeHHS "
(OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 | 145 |
9 KJIACC
No Tema ypoka | KommuectBo yacos ‘ Hara DIIeKTpOHHBIE ITU(POBBIC
/T Beero| Konrponbasie || ITpaxTuueckue || M3Y9eHHs 00pazoBaTebHBIC PECYPCHI
paboThl paboTsl
‘1 HMexaHqucxoe JBWKeHue. MarepraibHas TOUKa || || H H H
2 ||Cucrema otcueta. OTHOCHTEIIBHOCTh MEXaHUYCCKOTO bu6mmoreka [JOK
JBUKCHHS https://m.edsoo.ru/ff0ad474
3  ||PaBHOMEpHOE IPSIMOJIMHEHHOE JBUKEHUE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ad19a
4  |[HepaBHOMepHOE MpAMOJIMHENHHOE nBrKeHHe. CpenHss u 1
MTHOBEHHAsl CKOPOCTh
5 |[IIpsMonuHelHOEe paBHOYCKOPEHHOE JIBIKEHUE. Yckopenue || 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0ad8d4
6 ||CxopocTh NPSIMOJMHEWHOTO PABHOYCKOPEHHOTO ABMKEHHUSL. || 1
I'padux ckopocTH
7 |JIaboparopHas pabota "Onpenenenue yckopenus tenanpu || 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAaKJIOHHON TIIOCKOCTH" https://m.edsoo.ru/ff0adb18
‘8 HCBO6OI[HOC nagenue teia. OneITe! [ anunes || 1 || H H H
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gyacrota oOpamieHus. JInHeliHas v yriioBasi CKOPOCTH

Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontposbhsie || IIpakrnueckue || H3YICHUA o0OpazoBaTeNbHbIE PECYpPChI
paboThl paboThI
9 ||PaBHOMEpHOE ABMXKEHHE IO OKpY)HOCTH. [lepruon u 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0ael76

rpaBUTAMOHHOTO 1IeHTpa (ColHeYHas cucTeMa).
TamaxTuxn"

‘10 ‘HGHTpOCTpeMI/ITeJII)HOG YCKOpEHHE H ‘ H
11 ||[Iepssiii 3axoH HptoToHa. BexTop cuiibl bubnuorexa [JOK
https://m.edsoo.ru/ff0ae612
12 |Bropoii 3akoH HetoTona. PaBHOAEHCTBYIOIIAS CHITa 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0ae72a
13 |[Tperwii 3akon HprotoHa. Cyrmeprno3uius cui 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0ae982
14 ||Pemenue 3agau Ha npuMeHeHHe 3aKk0OHOB HploTOHA 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0aeb6c
15 (|Cuna ynpyroctu. 3akoH ['yka 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0aeca?
‘16 ‘PGLHCHI/IG 3ama4 1o Teme «Cuiia ynpyroctum» H ‘ H
17 |[JTaGoparopnas pabota «OnpeneneHue 5KeCTKOCTH 1 bubmuorexa [JOK
P Y’KHHBD» https://m.edsoo.ru/ff0aee28
18 ||Cuna Tpenus 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 |[Pemenue 3amad o teMe «Cuia TpeHHS 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0afa26
20 |[JIabopaTopHas padora "Onpeneneunue koddduimenta 1 1 bubmuoreka [JOK
TPEHHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 ||Pemenue 3amau mo teMe "3axkonsl Herorona. Cuita 1 bu6mmoreka [JOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
22 ||Cuna TSOKECTH U 3aKOH BCEMUPHOTO TATOTeHHs. Yckopenue || 1 bubnnoreka [JOK
CBOOOJTHOTO TaJICHHSI https://m.edsoo.ru/ff0af044
23 ||Ypox-koH(pepeHuus "JIBUKeHNE Tel BOKPYT 1 1
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Ne Tema ypoxka KousmnmuectBo yacos ‘ Hara DneKTpoHHbIE TH(PPOBBIC
/i Beero| Kontponsnsie || Tlpaxtuueckue || M3Y4eHHs 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThI
24 ||Pemenue 3ama4 1o teme "CHila TSHKECTH U 3aKOH 1 bu6mmoreka [{OK
BCEMHUPHOTO TATOTCHHUS" https://m.edsoo.ru/ff0af5f8
25 |[[lepBas kocMHuueckast CKOpocTb. HeBecomocTs 1 1 bubnuorexa [JOK
neperpy3ku https://m.edsoo.ru/ff0af33c
26 |PaBHOBecue MarepHuaibHON TOUKH. AGCOTIOTHO TBEPIOE 1 bubnuorexa [JOK
Teno. PaBHOBecue TBEPOTO Tena ¢ 3aKPEIUIEHHO N OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
27 |PaBHOBecue MarepuanbHON TOUKH. AOCOTIOTHO TBEPIOE 1
Tesio. PaBHOoBecHe TBEPAOro Teja C 3aKPEMIIEHHON OChIO
BpaieHuss. MoMeHT cuibl. LIeHTp TsokecTn
28 ||Pemenue 3amad mo teme "MomeHT cuitbl. LleHTp TsokecTn" 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b02b4
29 |[ToxroToBka K KOHTPOJIBHOH paboTe MO TEME 1 bubnuoreka [IOK
"MexaHndeckoe IBuxkeHue. Bzaumoneiicteue ten" https://m.edsoo0.ru/ff0b0408
30 |[KontposnpHas pabota o teme "MexaHn4eckoe IBUKEHUE. 1 1 bubnuoreka [IOK
Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 |[Ummynbce Tena. UMmynnbe cuitbl. 3aKOH COXpaHEHUS 1 bubmuorexa [JOK
UMITyJIbca. YIIPYroe ¥ HEYIPyroe B3auMoIeHCTBHE https://m.edsoo.ru/ff0b07fa
32 ||Pemrenue 3a7a4 o teme "3aKOH COXpaHEHHs UMITyJibca" 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0b096¢c
33 ||[Ypok-koHbepeHius "PeakTuBHOE NBM)KCHHE B IPUPOC U 1 1
TexHuKe"
34 |Mexanudeckas paboTa U MOIIHOCTh 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 ||PaboTa cuibl TSKECTH, CUIIbl YIPYTOCTH U CUIIbI TPEHUS 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b0db8
36 |JIaboparopHas pabota «OnpeneneHue padoTbl CHIIbI 1 1
TpPEHHS TIPYU PABHOMEPHOM JIBIKEHUU Tella o
TOPU30HTAILHOM MOBEPXHOCTH»
‘37 HCB;BL sHeprun u paboTel. [loTeHIManbHas SHEPT U || 1 || H H H



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kontponsnsie || Tlpaxtuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
38 |Kunernueckas sHeprus. Teopema o knHeTHuecKo sueprun || 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b0c32
‘39 ‘3aKOH COXpaHEHUS DHEPTUH B MEXaHUKE || || H H ‘
40 ||JTabopaTtopHas pabora «/3ydeHHne 3aKOHA COXPAHCHHUS 1 bubnmoreka [JOK
SHEPTUM» https://m.edsoo.ru/ff0b12fe
41 |KonebGaTtenbHOE IBUKEHHUE U €r0 XapaKTePUCTUKU 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0b1858
42 |3aryxatomme konebanus. BeIHYKIeHHBIE KOJIEOaHNS. 1 bubnuorexa [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
‘43 ‘MaTeMaTquCKHI‘/'I Y NIPYKUHHBINA MasTHUKH ” 1 ” H H ‘
44 ||Ypok-uccienoBanue «3aBUCUMOCTh Tiepro/ia konebanuii oT| 1 1 bubmuorexa [JOK
’KECTKOCTH MPYKHHBI U MACChl TPy3a» https://m.edsoo.ru/ff0b197a
‘45 ‘HpeBpameHHe SHEPruM NMPU MEXaHUYECKUX KOJIeOaHUIX || || H H ‘
46 |JIaGopaTopHas pabota «OmnpeaeneHrne 4acTOTh U IEPHO/Ia 1 bubmuorexa [JOK
KoJIeOaHHUH TIPY)KUHHOTO MasiTHUKa) https://m.edsoo.ru/ffOblaec
47 |JlabopaTopHas pabota «IIpoBepka HezaBucUMOCTH niepuoaal 1 1 bubmuorexa [JOK
KoJie0aHMi TPy3a, MOJBCIIEHHOTO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 |[Mexannyeckue BoJHbBI. CBOMCTBA MEXaHMYECKHUX BOJIH. 1 bu6mmoreka [JOK
ITpoobHbIE U MONICPEUHbIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 |Ypok-koHpepeHnus "MexaHnuecKre BOJHBI B TBEPIOM 1 1
tene. CelicMMYECKUE BOJIHBI"
‘50 ‘3BYK. PacnipocTpanenue u oTpaxkeHue 3ByKa || 1 || H H ‘
51 ||[Ypok-uccienoBanue "HaOiroieHrne 3aBUCUMOCTH BBICOTHI 1 1
3ByKa OT 4acTOThI"
‘52 ‘rpOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTMUYECKHI pe30HaHC || || “ H ‘
53 ||Ypoxk-koH(pepeHuus "YipTpa3Byk U HH(PPa3BYK B IPUPOJIE 1 bubnuoreka [IOK
U TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 |[[TonroToBka Kk KOHTPOJBHOM paboTe 1Mo TeMe "3aKOHBI 1 bubnuoreka [IOK
coxpaHeHus. MexaHndyeckue Koie0aHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
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Ne Tema ypoxka KousmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/i Beero| Kontponsnsie || Tlpaxtuueckue || M3Y4eHHs 00pa3oBaTeNbHBIE PECYPCHI

paboThl paboThI

55 ||[KonTtpombsHas padoTta o Teme "3aKOHbI COXPAHEHHUSI. 1 1
Mexanuveckue KojaeOaHusi U BOJIHbBI"

56 || DyeKTpOMarHUTHOE T0JIe. DIEKTPOMArHUTHBIC BOJIHBI 1 bubnuorexa [JOK

https://m.edsoo.ru/ffOb2abe

‘57 HCBOﬁCTBa AJIEKTPOMArHUTHBIX BOJIH || || H H

58 ||Ypok-kordepenrus "llIkaa 31eKTpOMarHUTHBIX BOJIH. 1 bubnuorexa [JOK
Hcnonb30BaHuE MEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"

59 ||Ypok-uccnenoBanue "M3yueHne CBONCTB 1 1 bubnuoreka [JOK
AIIEKTPOMATHUTHBIX BOJIH C MTOMOIIBIO MOOHIIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona"

60 |[Pemrenue 3amad Ha ONPEICICHUE YaCTOTHI U JUTHHBI 1
AIEKTPOMArHUTHOM BOJIHBI

61 |DnexkrpomarHuTHas nmpupoaa cBera. CKOpoCcTh CBETa. 1 bubmuorexa [JOK
BousiHOBBIE CBOIiCTBA CBETa https://m.edsoo.ru/ff0b31d0

62 |Ucrounuku cBera. [IpsMonmHeitHOE pacripocTpaHeHne 1 bubnuorexa [JOK
cera. 3armenns Counia u JIyHbI https://m.edso0.ru/ff0b3658

63 |[3akoH oTpaxkeHUs cBeTa. 3epkana. Pemenue 3amay Ha 1 bubmuoreka [JOK
[IpUMEHEHHE 3aKOHa OTPaKEHHUS CBETa https://m.edsoo.ru/ff0b38c4

64 |[[Ipenomiienue cBeTa. 3aKOH MPEIOMIICHHS CBETA 1 bubmuoreka [JOK

https://m.edsoo.ru/ffOb3aea

65 |[lomHOe BHYTpeHHEE OTpakeHue cBeta. Mcnonp3oBanue 1 bubnnoreka [JOK
MIOJIHOTO BHYTPEHHETO OTPA)KECHHSI B ONTHYECKUX https://m.edsoo.ru/ff0b3c5c
CBETOBOJIaX

66 |JIaboparopnas pabota "HccnenoBanue 3aBUCUMOCTH yIiia 1 1
MIPEIOMIICHHUS CBETOBOTO JIy4a OT yIJia MaIeHUs Ha TpaHuIe
"Bo3ayx-cTexno""

67 ||Ypok-xondepenius "Mcmnonbp30BaHue MOJIHOTO 1 1
BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBsI3b"
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Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponsnsie || Tlpaxtuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
68 |/Iunzbl. OnTuyeckas Cuiia JIMH3BI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b3f2c
69 |IlocTpoeHue n300pakeHUH B JIMH3aX 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0b444a
70 |JTaGopatopnas pabota "Omnpenencare GOKyCHOTO 1 1 bubnmoreka [JOK
PacCTOSIHHSI M ONITHYECKOM CHITBI COOMpAFOIIeH THH3HI" https://m.edsoo.ru/ff0b4206
71 ||Ypox-xkoHdpepenuus "Ontuyeckue JIMH30BbIe TPUOOPH" 1 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0cOa7e
72 |['ma3 xak onTHYecKas cucremMa. 3peHne 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0b4684
73 ||Ypok-koudepenrus "Jledextsl 3penns. Kak coxpaHUTh 1 1
3peHue"
74 ||Pa3noxenue Oenoro cBeta B ciekTp. OnbITel HploTOHA. 1 bubnuoreka [IOK
CroxeHue CreKTpalbHbIX IBETOB. Jlucmepeus cBera https://m.edsoo.ru/ff0cOf4c
75 |JIaGopaTtopHas padoTta "OnBITH IO PA3JIOKEHUIO OEIOTO 1 1 bubmuorexa [JOK
CBETA B CIICKTP M BOCHPHUATHIO IIBETA MPEAMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOACHUH Yepe3 [IBETOBBIC (PHIHTPHI"
76 ||Ypok-npakTukyMm "BoJIHOBBIE CBOMCTBA CBETA: TUCIIEPCHS, 1 1
uHTephepeHus u qudpaxuus”
77 ||OnbrTer Pezepdopaa u mianeTapHas MOJICIb aTOMa 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c12a8
‘78 ‘HOCTyJ'IaTbI bopa. Moaens atoma bopa || || H H H
79 |HcmyckaHue U NOTJIONIEHHE CBETa aTOMOM. KBaHTHI. bubmmoreka [IOK
JIuHeivaThle CIEKTPHI https://m.edsoo.ru/ff0c144c
80 ||Ypok-npaktukym "HaOmnroneHue cieKTpoB UCITyCKaHUS" 1 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c1550
81 ||PamnoakTUBHOCTH U €€ BUIbI 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1672
82 ||Crpoenue atomHoro siapa. Hykinonnas mojens 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC

/i Beero| Kontponsnsie || Tlpaxtuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI

paboThl paboThI

83 ||PammoakTuBHBIC MpeBpamieHus. 1M30Toms 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0clal4

84 ||Pemenue 3ama4 o Teme: "PangnoakTUBHBIC TIpeBpaIieHus " 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0clb4a

‘85 ‘Hepnon roJrypacrasa || H ‘ H

86 ||Ypok-koHdpepenius "PainoakTHBHBIC N3ITy4eHUS B 1 bubnuorexa [JOK
pUpPOJIe, MEUIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 ||SlmepHble peakiuu. 3aKOHBI COXPaHEHUS 3apSAI0BOTO U 1 bubnuorexa [JOK
MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 || DHeprus cBsi3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0cld7a

‘89 ‘PGHIGHI/Ie 3aya4 1o reme "SnepHeie peakiun' || H ‘ H

90 ||Peakmuu cuHTE3a U JACNIeHUS sjaep. VICTOUHUKY SHEpTrun bubmuorexa [JOK
CodHua u 3BE3]1 https://m.edsoo.ru/ff0c1e88

91 ||[Ypok-koHbepenmus "Anepras sHepreTuka. [efictBus 1 1
paJMOaKTUBHBIX M3TYYEHUM Ha )KUBbIC OPTraHU3MBbI"

92 |[[loaroToBKa K KOHTPOJIBHOM paboOTe MO TEME 1 bubmuorexa [JOK
"DJIEKTPOMArHUTHOE ITOJIC. DICKTPOMArHUTHBIE BOJIHEI. https://m.edsoo.ru/ff0c223e
KBanToBble siBneHus"

93 |[KoHTpoJsibHas paboTa 1mo Teme "IIEKTPOMarHuTHOE ToJIe. 1 1
DneKkTpoMarHuTHbIEe BOJHBL. KBaHTOBBIE siBieHUS"

94 |[[ToBTOpenue, 0600mmeHue. JlaboparopHbie padOTHI MO 1 1 bubnnoreka [JOK
Kypcy "BzaumonetiictBue Ten" https://m.edsoo.ru/ff0c245a

95 |[[ToBTOpEHHME, 0000IIEHUE. PerieHne pacueTHbIX 1 1 bubnnoreka [JOK
Ka4eCTBEHHBIX 3aa4 110 TeMme "TeroBsie mporecch” https://m.edsoo.ru/ff0c2572

96 |[[ToBTOpenue, o0oOIIeHNE. Penienne pacueTHbIX U 1 bubnuoreka [IOK
KadyecTBeHHBIX 3aAa4 o Teme "KIIJ] TemnoBsix https://m.edsoo.ru/ff0c2a22
nBuraresei”

97 |[[ToBTOpenue, o0oOmEeHue. Perenne pacueTHbIX U 1 bubnuoreka [IOK
KadecTBeHHBIX 3a7a4 1o Teme "KIIJI anexkTpoycTtaHoBOK" https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

Ne Tema ypoxka KousmnmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontposbhsie || IIpakrnueckue || H3YICHUA oOpazoBaresbHbIE PECYPChI
paboThl paboThI
98 |[loBTOpenue, o6o0meHue. JlabopaTopHbIe PabOTHI TIO 1 1 bubnmoreka [JOK
Kypcy "CBeToBble siBICHHS" https://m.edsoo.ru/ff0c2c52
99 |IloBTOpeHue, o6o0meHne. PaboTa ¢ TekcTaMu 1o TemMe 1 bubnmoreka [JOK
"3aKOHBI COXpaHCHHSI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 |IToBTOpenwue, o600menue. PaboTa ¢ TekcTamu 1o Teme 1 bubmmoreka [IOK
"Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 |IToBTOpeHwme, 0600menue. PaboTa ¢ TeKCcTaMu 1Mo Teme 1 bubnuorexa [JOK
"CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c3044
102 ||[ToBTOpeHue, 0000menne. PaboTa ¢ TekcTaMu IO TeMe 1
"KBanrtoBas u saepHas ¢uzuxa"
(OBLIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 || 3 I 27 |

MPOBEPSIEMBIE NIPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM MIPOTPAMMBI OCHOBHOTI'O OBIIETO

OBPA30OBAHUS
7 KJIACC
Kon
NMpoBePAEMOro IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 001ETr0 00pa30BaHusA
pe3yJbTara
11 WCIIOIb30BATh N3YyUEHHbBIC TIOHSATHS
1.2 pa3nuyaTh SIBJICHUS 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPHPYIOIINX JTAHHOE (PU3HUECKOE SBICHHE
13 pacro3HaBaTh IPOSIBIICHUE U3YyUCHHBIX (PM3UYCCKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B TOM 4Hclie (PU3NYEeCKUe SBICHHUS B IIPUPOAE, MPH 3TOM
' TIePEBOJIUTH MPAKTUYECKYIO 3a7a9y B y4eOHYIO, BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (MPHU3HAKN ) (QU3HUECKUX SBICHUN
OIMCBHIBATh M3YYCHHBIC CBOWCTBA Tell W (DU3WUYECKHE SBIICHHS, WUCIONB3ysd (DH3MUYECKUE BEIWYWHBI, NPH ONMUCAHWU IPABHILHO TPAaKTOBAThH
14 (bM3MYECKHIA CMBICIT MCITONIb3YEMBIX BEJTUYMH, MX OOO3HAYCHHS M €WHUIBI (DH3HMUECKUX BEIHMYNH, HAXOJAUTH (DOPMYIIBI, CBS3BIBAIOIIHNE TAHHYIO
(DMBHYECKYIO BEIMUUHY C IPYTUMHU BEIMYMHAMH, CTPOUTD I'pa)KH U3YUCHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHUHH
15 XapaKTepU30BaTh CBOMCTBA Tell, QU3NICCKHE SBIICHHS M MPOIECCHI, UCTIONB3Ys N3YUYEHHBIC 3aKOHBI, TP 3TOM JaBaTh CIOBECHYIO (hOPMYITHPOBKY
' 3aKOHA ¥ 3alMChIBATh €r0 MATEMATHYECKOE BHIPAYKCHHE



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

Kopg

NPOBEPSIEMOT0 IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O 001Iero 06pa3oBaHus
pe3yiabTaTa
OOBSACHSITh (HPU3UUICCKUE SIBIICHUS, IIPOIECCHl M CBOWCTBA TEJ, B TOM YHCIC M B KOHTEKCTE CHUTYAIHi MPAaKTUKO-OPHEHTUPOBAHHOIO XapakKTepa:
1.6 BBISIBJIATH IPUYNHHO-CIICACTBCHHBIC CBSI3H, CTPOUThH OOBICHEHUE U3 1 — 2 JIOTMUYECKUX [IaroB ¢ OMOPoi Ha 1 — 2 U3yYeHHBIX CBOMCTBA (PU3UUICCKUX
SIBIICHUH, (PU3NICCKUX 3aKOHA HIIH 3aKOHOMEPHOCTH
pemath pacu€THbIC 3a1a4n B 1 — 2 MEWCTBHSI, UCTIONB3Ys 3aKOHBI U ()OPMYITBI, CBA3BIBAIONIHNE (PH3MUCCKHIE BETUYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS
1.7 3aJ]auy 3aMMChIBATH KPATKOE YCIIOBHE, MTOJCTABIATh (PU3UUCCKUEC BEIMIUHBI B ()OPMYIIBI M IPOBOJUTH PACUEThI, HAXOJUThH CIIPABOYHBIC JaHHEIC,
HEoOXOANMBIC JUISl PEIIeHHs 3a]1a4, OLIEHHBATH PEATCTUUYHOCTh MOITY4YEHHOH (pr3nyeckoi BETHYNHBI
pacno3HaBaTb HpO6J’I€MLI, KOTOPbIC MOXXHO PCHIMTH IMPU TTOMOIIU q)H3H‘IeCKI/IX MCETOZ0B, B OIMMCAHUHN HCCICAOBaHHA BBIACIIATL MMPOBEPACMOC
18 MpEANoNIOKeHre (TUIIOTE3Y), pa3indaTh U HHTEPIPETHPOBATh MOTYUYCHHBIA pe3yIbTaT, HAXOAUTh OIIMOKH B XOJI€ OIMbITA, JENaTh BHIBOJIBI 110 €ro
pesyJibTaTam
19 MIPOBOAUTE OIBITHI 1O HAOMIONCHHIO (DU3NYECKUX SIBICHUN WM (PU3UYECKHX CBOWUCTB Tel: (OPMYJIHPOBATH IIPOBEPSIEMBIC MPEIIIONOXKCHHUS,
' cOOMpaTh YCTAHOBKY M3 MPEIUIOKEHHOTO 000y I0BaHMSI, 3aITMCHIBATH XOJI ONBITA U (POPMYTHUPOBATH BHIBOJIBI
110 BBIITOTHSTE NMPSIMBIE U3MEPEHHSI C UCTIOIB30BAaHNEM aHAJIOTOBBIX M IHU(POBEIX MPHOOPOB, 3aHUCHIBATh MOKA3AHHSI IIPHOOPOB ¢ YIETOM 3aJaHHOU
' abCOITIOTHON MOTPENTHOCTH U3MEPEHH
MPOBOJUTh HCCIIE0OBAaHHE 3aBUCUMOCTH OAHOW ()U3MUYECKOW BENHMYMHBI OT JAPYrod C HMCIONb30BaHHEM IPSIMBIX H3MEpPEHHUil, y4acTBOBAaTh B
111 MIJIAHWPOBAHUH y4eOHOT'0 MCCIICIOBAHMU S, COOMPATh YCTAHOBKY U BBIITONHATH U3MEPEHHUS, CISITYsl PEITIOKESHHOMY TIJIaHy, PUKCHPOBAThH PE3YIIbTATHI
MOJTYYSHHOH 3aBUCUMOCTH (DU3HUYECKUX BEJIMYMH B BHJIC IIPEJIOKCHHbBIX TaOIMI] U TPaHKOB, IeNIaTh BHIBOBI 110 PE3yJIbTATAM HCCIICHOBAHUS
112 MPOBOJUTh KOCBEHHbIC H3MEpeHHs (HU3MYECKHX BENUYMH, CJICAys INPEUIOKECHHOW WHCTPYKIMU: TPH BBHIIOJIHCHHH H3MEPeHHI coOupaTh
' 9KCIIEPHMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATh 3HAYCHUE HCKOMOU BEJIMYMHBI
1.13 COOJIIOJIATh MpaBHJIa TEXHUKU 0€30MTaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM
yKa3blBaTh HPHHIMIIBI JEHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTEpHU30BaTh IPHHIMIBI IEWCTBUS H3yYEHHBIX MPUOOPOB M
1.14 TEXHUYECKHX YCTPOMCTB C TIOMOIIBIO VX OIMHUCAHUS, UCIIONB3Ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SABJICHHN U HEOOXOMUMBIC (PU3HUYESCKHE 3aKOHBI U
3aKOHOMEPHOCTH
[IPUBOUTH MIPUMEpPbI (HAXOAUTh HH(GOPMALMIO O MPUMEPax) MPAKTUIECKOr0 UCIONb30BaHUS (PU3NUECKUX 3HAHHMN B IMOBCEIHEBHOM JKH3HU IS
1.15 obecrieyeHHsT O€30IMACHOCTH TIpU OOpameHHH ¢ MpHOOpaMH M TEXHHYSCKHUMH YCTPOMCTBAMH, COXPAaHEHHUS 3I0POBbS W COOJIIOJICHHUS HOPM
9KOJIOTHYECKOr0 MMOBE/ICHHS B OKPYXKAIoIIel cpesie
OCYILECTBIISATh OTOOP MCTOYHHKOB MH(OpMAIUK B ceTh IHTEpHET B COOTBETCTBHHU C 33J]aHHBIM IIOMCKOBBIM 3allpPOCOM, HA OCHOBE MMEOIIUXCS
1.16 3HAHUH W  OyTéM  CpPaBHEHHS  pAa3lMYHBIX  HMCTOYHHUKOB  BBIACTATH  MHGOPMALKIO,  KOTOpas  SIBJISCTCS  HPOTUBOPEUYUBOM
WJIM MOXET OBbITh HEIOCTOBEPHOM
117 HCIIOJIb30BATH IIPH BHITOHEHUH YUCOHbBIX 3aJaHHI HAYIHOMOMYIISIPHYIO IUTEPATYPY PU3UIECKOTO COACPIKAHUS, CIPABOYHBIC MATEPHUAIIBI, PECYPCHI

cetu MHTEpHET, BIaeTh NpuéMaMil KOHCIICKTHPOBAHMSI TEKCTa, MpeoOdpa3oBaHusl HHPOPMAIIUH U3 OTHOW 3HAKOBOU CHCTEMEI B APYTYIO




Kopg

NpoBepPsaEeMOro IIpoBepsieMble NpeIMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHOIi MPorpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3yJbTara
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2 — 3 HCTOYHUKOB MHPOPMALIUU (PU3MUECKOT'0 COJCPKaHUS, B TOM
1.18 yuciie myOJIMYHO JeNiaTh KPaTKue COOOLIEHMS O pe3yabTaTax MPOSKTOB UIIH YYEOHBIX HCCIIeIOBAHMIA, PH 3TOM IPaMOTHO MCIIONB30BaTh U3yUEHHBIN
MOHSITUWHBIN anmapat Kypca QU3UKH, COMPOBOXKIATh BRICTYTUICHHUE Tpe3eHTalnen
MIPY BBITIOTHEHUH YY€OHBIX IIPOSKTOB U UCCIICAOBAHUHN PACIIPEENIATh 00A3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTaBICHHBIMU 3a]1a4aMH, CIICAUTD
1.19 3a BBIIIOJHEHHEM IUTaHA JCWCTBUH, aJeKBATHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJl B JEATENbHOCTh T'PYIIBI, BBICTPAUBATh KOMMYHHMKATHBHOE
B3aMMOJICIICTBHE, YUIUTHIBAsE MHEHUE OKPY>KaIOIUX
8 KJIACC
Kox
NPOBEPSIEMOro IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0OCBOEHHS OCHOBHOI 00pa30BaTe/IbHO MPOrPaMMbl 0CHOBHOT0 0011Iero 00pa30BaHus
pe3yJabTaTa
1.1 WCTIOJIB30BATH ITOHSTHS
1.2 pa3nu4aTh SIBICHUS 110 OMMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONNX JAaHHOE (PU3HUECKOC SIBIICHUE
13 pacIo3HaBaTh MPOSIBIICHUE N3YIEHHBIX (PU3NUECKUX SIBICHUH B OKPY)KAIOIIEM MHpE, B TOM YHcie (U3NIECKUE SBJICHUS B IPUPOJIE, IPH ITOM IIepe-
' BOJIUTH NPAKTHUECKYIO 3a/1a9y B YI€OHYIO, BEIICIISITh CYIIECTBCHHBIC CBOMCTBA (MPU3HAKH) PU3HUCCKUX SBICHUM
OITUCHIBATh H3YUCHHBIE CBOUCTBA TEN U (PU3UIECKUE SIBICHHUS, HCTIONB3Ys (PU3NIECKUE BEIMUMHEI, IPH ONMCAHUH IPaBIIIBHO TPAKTOBATDH (pH3HYeCcKUit
14 CMBICIT UCIOJNB3YEMBIX BEJIWYWH, 0003HAUCHUS W EIWHUIBI (PU3UYCCKUX BEIHUYMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (DHU3UUYECKYIO
BEJIMYHHY C JPYTHMH BEIMYNHAMH, CTPOUTH I'paMKH N3yUCHHBIX 3aBHCUMOCTEH (PH3MICCKUX BEININH
15 XapaKTepU30BaTh CBOMCTBA Tel, (pU3NdIecKue SBICHUS U MPOIECCH, HCIONb3YS N3yYCHHBIC 3aKOHBI, IIPA 3TOM J1aBaTh CIOBECHYIO (DOPMYITHUPOBKY
' 3aKOHA U 3aIMCHIBATH €T0 MATEMATHIECKOE BRIPAKECHIE
OOBSCHATH (pU3MUYECKUE MPOLIECCH M CBOWMCTBA TEJ, B TOM YHCJIEC W B KOHTEKCTE CHUTYaIlHMi MPAaKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBISBIISITH
16 MIPHYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTh O0BCHEHME M3 1 — 2 JIOTHYECKUX IIIaroB ¢ MOMOIIBI0 1 — 2 N3yYdeHHBIX CBOWCTBA (DM3MUYCCKHUX SBIICHHM,
(PM3HYECKHX 3aKOHA WA 3aKOHOMEPHOCTH
pemarte pacu€THEIE 3a1a4d B 2 — 3 AEHCTBHS, MCIIONB3YS 3aKOHBI M ()OPMYITEI, CBS3BIBAIOIINE (PH3MUECKIE BEINIUHEL: HA OCHOBE aHAJN3a YCIOBHS
1.7 3aJauy 3aliChIBATh KPaTKOE YCIOBUE, BBIABILATE HEAOCTATOK JaHHBIX IS PEIICHHS 3a/1a4d, BEIOMPATh 3aKOHBI H (POPMYITBI, HEOOXOAUMBIE IS €
penIeHus, TPOBOANTH PACUETHI M CPABHUBATH OIYUCHHOE 3HAUCHHE (DH3MUCCKOM BENUIUHBI C N3BECTHRIMH JAHHBIMHA
18 pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIATh MPH IOMOIMM (QHU3MUECKUX METONOB, HCIIONB3YSI OIHMCAHWE WCCICHOBAHUS, BBIOCIATH
' MIPOBEPsIEMOE TPENOTI0KEHUE, OICHUBATH MTPABIIILHOCTH MOPSIKA IPOBEACHUS UCCICNOBAHUS, IETaTh BRIBOJBI




Kopg

NPOBEPSIEMOr0 IIpoBepsieMble MpeAMeTHBIE Pe3yIbTATHI OCBOEHHS] OCHOBHOH 00pa30BaTe/IbHOMN MPOrpaMMbI OCHOBHOTO 001ero 00pa3oBaHus
pe3yiabTaTa
19 MIPOBOJMTH OIBITHI 110 HAOIIOASHNIO (PU3UIECKHX SABJICHUH MM QU3MUECKIX CBOMCTB Tell: (OpMYIMPOBATh IPOBEPIEMbIE IIPEATIONOKEHHUS, COOMPATh
' YCTaHOBKY U3 ITPEUIOKEHHOT0 000PY10BaHHSI, OIMCHIBATH XOJI ONBITA ¥ ()OPMYIHPOBATH BHIBOMBI
110 BBITIOJIHATD NPsIMbIE U3MEPEHHUsI C UCIIOIb30BAHUEM aHAJIOTOBBIX NPHOOPOB U IATYMKOB (PU3NYECKUX BEJINYHH, CPABHUBATH PE3YyJIbTaThl H3MEPEHH i
' ¢ yu€TOoM 3aJaHHOH aOCONIOTHOM NMOTPEIIHOCTH
IMPOBOAUTDL UCCIICJOBAHUC 3aBUCUMOCTH OZ[HOI71 (1)1/13H‘IBCKOI71 BCJIIMYHUHBI OT I[pyTOﬁ C UCIIOJIb30BAHUEM ITPAMBIX I/I3MCpCHI/II713 MJIaHUpPOBAThb UCCIICO0-
111 BaHME, COOMPATh YCTAHOBKY U BBIMOIHATH U3MEPEHHUSI, CIIETys IPEIUIOKEHHOMY IJIaHy, (GUKCHPOBATH PE3yNbTaThl TOTYYEHHOH 3aBUCUMOCTH B BUJE
TaGHI/ILl n I'pa(l)I/IKOB, JICJIaThb BbIBO/IbI IO PE3YJIbTaTaM MCCJIICAOBAHUSA
112 MPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3UUYECKHUX BETMYMH: MIJIAHUPOBATh U3MEPEHUsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIELysI TPEUIOKEH -
' HOM HWHCTPYKIUHW, U BBIYHUCIIATH 3HAYCHNUEC BEJIMINHBL
1.13 COOJTIOJIATh MpaBUJIa TEXHUKU 0€30MMacHOCTH MPH padboTe ¢ 1abopaTopHbIM 000PYTI0OBaHHEM
114 XapaKTepU30BaTh IPUHLUIIEI JCHCTBHUS H3YICHHBIX IIPHOOPOB U TEXHUIECKUX YCTPOHCTB C ONTOPOH HA MX ONMHCAHMS, UCTIONB3YsI 3HAHHS O CBOM CTBAX
' (M3HYECKUX SIBICHUN 1 HEOOXOIMMBIe (hH3NIEeCKIEe 3aKOHOMEPH OCTH
1 15 pacrio3HaBaThb MPOCTbIC TCXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTECIILHBIC le/l60p]>1 1o CXeMaM M CXEMAaTUYHBIM PHUCYHKaM, COCTABJIATH CXEMbI 3JICKTPH -
' YECKUX [ENeH C TOCIIEI0BATEIFHBIM U TAPAJUIEIEHBIM COSANHEHNEM 2JIEMEHTOB, PA3JIiyasi yCIOBHBIC 0003HAYCHHUSI DJIEMEHTOB AJICKTPHYECKHX ITeTIeH
MPUBOIUTH IPUMEPHI (HAXOAUTH MH(POPMAIMIO O MPHMEpax) MPaKTHIECKOTO HCIONB30BAHUS (PM3MUYECKUX 3HAHWN B MOBCETHEBHOW KHU3HU IS
1.16 oOecrieyeHHsi 0E30MAaCHOCTH MPH OOpaIleHWH C MPUOOpaMU M TEXHHYECKUMH YCTPONCTBAMM, COXPAHEHHsS 3JI0POBbsI M COONIOJICHUS HOPM
9KOJIOTMYECKOr0 OBEICHNS B OKpY)KaIOIIel cpere
117 OCYIIECTBIISITH MONCK HH(OPMALIH (PU3UIECKOTO COAepKaHus B ceTH IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHU U ITyTEM CpaBHEHUS TONOTHUTEIh-
' HBIX HCTOYHHKOB BBIICIIATH HH(OPMAIINIO, KOTOpasi ABJISICTCS IPOTHBOPEUNBON FITM MOJKET OBITH HEZOCTOBEPHOU
118 HCTIOJIB30BATH ITPH BBITIONHEHUH YUeOHBIX 3aJaHIH HayIHO-TIOMYIISIPHYIO JINTEPaTypy (PU3HIECcKOro ConepKaHus, CIIPaBOYHBIE MATEPHAIIBI, PECYPCH
' cetu MIHTepHET; BIageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHms HH(YOPMALIUN U3 OJHONW 3HAKOBOH CHCTEMBI B IPYT'YIO
CO3l1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M KPATKUE YCTHBIC COOOIIeHHsI, 0000111ast HHPOPMAITUIO U3 HECKOIBKHUX HCTOYHUKOB (PU3HIECKOr0 COIepIKa -
1.19 HUS, B TOM YHCIIE IMYOJIMYHO MPEACTABIATh Pe3yabTAaThl MPOSKTHOW WIIM HCCIEHOBATEIBCKON NESTENFHOCTH, IPH 3TOM I'PaMOTHO HCIIOIB30BaTh
M3yUYCHHBIH TOHSATHIHBINA anmapaT Kypca (pHU3HUKd, COTPOBOKIATE BEICTYIUICHHE IPEe3CHTAIHEH
MIpU BBITOJHEHUH YYEOHBIX IPOEKTOB M UCCIEIOBAHUN (PM3MYECKUX MPOLIECCOB PacIpenelsTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C IIOCTaB-
1.20 JICHHBIMU 3aJIa9aMH, CICTUTh 32 BHITIOTHECHUEM ITJIaHA IEHCTBHUI U KOPPEKTHPOBATH €0, aJIeKBaTHO OIICHUBATH COOCTBEHHEIN BKJIA]] B JEATEILHOCTD
TPYIIBL, BEICTPanBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, IIPOSIBIISISI TOTOBHOCTD Pa3peIiaTh KOH(INKTHI

9 KJIACC
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T o0pa3oBaHust
1.1 WCIIOJIb30BATh N3YUEHHBIE ITOHSITH
1.2 pa3nuyaTh SIBJICHUS M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (hHU3UUYECKOE SIBIICHUE
13 pacro3HaBaTh NPOSABIIEHHE U3YYEHHBIX (PU3NYECKHX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM 4Hcie (GU3HMUecKue SBICHUS B PUPOJIE, TIPH 3TOM Iepe-
' BOJIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYI0, BELICTSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX SBJICHUN
OIKCHIBATh U3YYEHHBIEC CBOMCTBA TeJ M (PU3NUECKUE ABICHHSI, UCIIOB3Ys PU3NUECKUE BEJTMUNHBI, TPU OMMCAHUH MPABUIIBHO TPAKTOBAThH (DU3UUYECKHIA
14 CMBICIT MCTIOJIb3YEMBIX BEIMYHH, 0003HAUEHUS U €AUHUIIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (POPMYJIbI, CBAZBIBAIOIINE JAHHYIO (DU3HUYECKYIO BEIU-
YUHY C JPYTUMU BEIMYMHAMH, CTPOUTD Ipa)MKN N3YUEHHBIX 3aBHCUMOCTEH (PU3MUECKUX BETMYUH
15 XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SABICHUS U TPOLIECCHI, UCIONB3Ys U3YYeHHbIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
' 3aKOHA U 3aMUChIBATH €r0 MATEMATHUYECKOE BHIPAYKEHHE
OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CHUTYaIlMi MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
1.6 MIPUIMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX IIAroB C IOMOIIBI0 2 — 3 M3y4EeHHBIX CBOWCTBA (PM3MUCCKUX SIBICHUH,
(hM3MYECKHUX 3aKOHA WJIH 3aKOHOMEPHOCTH
pemaTh pacy€THbIe 337129 (OMUPAIOIIUECS HA CUCTEMY U3 2 — 3 ypaBHEHHIA ), UCTIOIb3Ys 3aKOHBI H (DOPMYJIbI, CBSI3BIBAIONINE (PU3NICCKUC BETUINHBI:
1.7 Ha OCHOBE aHAJM3a YCIOBHS 3aJa4l 3aIlMCHIBATH KPAaTKOE YCJIOBHE, BBISIBISATH HENOCTAIONINE WM M3OBITOYHBIC NaHHBIC, BHIOMPATH 3aKOHEI
1 (opMyIIBI, HEOOXOIMMBIE AJIsl PEIICHUS], TPOBOANUTE PACcUETHI M OIICHUBATh PEAIMCTHIHOCTD MTOTYIEHHOT0 3HAYeHUS (PU3NIECKON BETMUNHBI
pacrmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEIINTH MPU MOMOIIHN (PH3UIECKUX METOJIOB, UCIIONB3YS ONMCAHUE HCCIICIOBAHMS, BEIICISTH IIPOBEpsieMOe
1.8 MIPEIIONIOKEHNE, OICHUBATh IPABHJILHOCTH ITOPSIKA ITPOBEACHHUS HCCIEOBAHHS, NI€TaTh BHIBOIBI, MHTEPIPETUPOBATH PE3yNIbTAaThl HAOMIOIACHUI
1 OITBITOB
19 MIPOBOANTH OIBITHI IO HAOMIONCHUIO (PU3UUCCKUX SBICHUH WIH (PU3NIECKUX CBOMCTB TEJI: CAMOCTOSTEIHLHO COOMpATh YCTAHOBKY U3 M30BITOYHOTO
' Habopa 000pYZOBaHMSI, OIFCHIBATH XOJ OIBITA M €0 Pe3YJIFTAThI, ()OPMYITHPOBATH BEIBOJEI
110 MIPOBOAUTH INPH HEOOXOIUMOCTH CEpPHI0 MPSAMBIX H3MEpEHUH, ONpenessisi CpeiHee 3HAUeHHE M3MEpsieMO BETHMUYUHEI ((OKYyCHOE pacCTOSHUE
' coOHparoniei JTUH3bI), 000CHOBBIBATH BBIOOP CIIOc00a M3MepeHus (M3MEpHUTEIHLHOTO MprUOopa)
MPOBOANTH HCCIENOBAaHUE 3aBUCHMOCTEH (U3MUCCKUX BEIMYHMH C HCIONB30BAHHEM MPSIMBIX HW3MEPCHHU: IIAHUPOBATH HCCIIEIOBAHNE,
111 CaMOCTOATENILHO COOMpaTh YCTAHOBKY, (DUKCHpOBATh pPE3yJIbTAaThl TIONYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIHYMH B BHJAC TaOJHI
1 Tpah)uKOB, JENIATh BEIBOIKI IO PE3YIBTATAM HCCICIOBAHUS
MIPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIMUNH: TUTAHUPOBATH H3MEPEHHS, COOMpPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIITOJHSTH H3ME-
1.12 peHUS, CIenysl MPEeMIOKEHHOH HHCTPYKIIUH, BBEIYUCISATH 3HAUCHHE BEIWYWHBI W aHAIM3WPOBATH IONYYCHHBIC PE3yJbTAaTHl C YIETOM 3aJaHHOMN
MOTPEITHOCTH U3MEPEHUH
1.13 COOJTFOJIATh MPaBHIIA TEXHUKU 0€30MTaCHOCTH MPH padoTe ¢ 1ab0OpaTOPHBIM 000PYIOBAHUEM
114 pa3nu4aTh OCHOBHBIC IPU3HAKHI H3YICHHBIX (PH3MUSCKUX MOJIENICH: MaTepralbHasl TOUKa, aDCONMIOTHO TBEPIOE TENO, TOUYCTHBIH HCTOUHHK CBETA, JIyY,

TOHKas JINH3a, IIJIAHCTApHAA MOACIIb aTOMA, HYKJIOHHAsI MOACJIb ATOMHOTI'O s1Apa
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o0pa3oBaHus
pe3yJbTara
115 XapaKTepU30BaTh MIPUHLIUITB AEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONMUCAHUS, UCIIONb3YS 3HAHUS O CBOMCTBAaX
' (hu3HYeCcKHX SBICHUN U He0OX0IUMBIE (PU3NYECKHE 3aKOHOMEPH OCTH
116 HCIOJIb30BATh CXEMBI U CXeMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX YCTPOUCTB, U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTMYECKUX IIPOLIECCOB IIPU
' peUICHNH yueOHO-IIPaKTUUECKUX 3a]a4, ONTHYECKHE CXEMBI AJIsl TOCTPOSHMS H300pa>keHHH B INIOCKOM 3€pKajie M cOOMparomeH JI1H3e
MPUBOAUTH TPUMEpPHI (HAXOAUTh HHMOPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HMCIIONB30BAaHUSA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOW XU3HH LIS
1.17 obecrieueHnst 0€30MACHOCTH TIPU OOPAICHUH C MPHOOPaMH M TEXHUYECKHMMHU YCTPOHUCTBAMH, COXPAHEHHUS 3/I0POBbSI U COONIOIEHUSI HOPM SKOJIO-
THUYECKOr0 MOBEACHUS B OKPY KaIoOIEeH cpesie
118 OCYILECTBIIATH MOUCK HH(OpMAITUU GU3UUECKOTO CoiepkaHus B ceTr VIHTepHET, CaMOCTOATENEHO (DOpMYITUPYS MOUCKOBBIH 3ampoc, HAXOAUTh MMyTH
' OIpeJIeNIeHUs IOCTOBEPHOCTH MOTYYEHHOM MH(OpMAIHK Ha OCHOBE UMEIOIINXCS 3HAHUI M TOMOJIHUTENBHBIX HCTOYHIKOB
119 WCIIOJIb30BATh TPH BBITIOJTHEHWH YUEOHBIX 3aJJaHUi HAyYHO-TIOMYJISIPHYIO TUTEPaTypy (GU3UUECKOT0 COJCPKAHMSI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu MlHTepHeT; BIafeTh NpruéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIUU W3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO
co37aBaTh COOCTBEHHBIC MHCHBMEHHBIC M YCTHBIC COOOIIECHHUS HAa OCHOBE MH(OPMAIMM M3 HECKOIHKUX HCTOUYHHKOB (PH3MUECKOTO COJACP)KAHHUS,
1.20 MyOIMYHO TIPEJCTABIIATh PE3YJIBTAThl MPOSKTHOW WM HCCIIEOBATENbCKOM JIEATENBHOCTH, MNP 3TOM TPaMOTHO HCIONB30BATh H3YYCHHBIH
MOHSATHHHBIN alIapaTr U3y4aeMoro paszaena (GU3UKH ¥ CONPOBOXKAATH BRICTYIUICHUE PE3CHTAINEH ¢ YYETOM OCOOCHHOCTEH ayIUTOPHUH CBEPCTHUKOB
IIpY BBITOJHEHUH YIEOHBIX IPOEKTOB M UCCIEAOBAaHUN (H3MUYECKUX MPOLIECCOB PacIpenessTh 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTaB-
1.21 JICHHBIMU 3a/1a9aMH, CJICTUTh 32 BHIIIONHEHHUEM IIIaHa ISHCTBUHA U KOPPEKTHPOBATH €0, aJICKBATHO OI[CHUBATH COOCTBEHHBIN BKIIAJ B ICSITEIHHOCTD
TpyNIBL, BEICTPanBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTH Pa3peIiaTh KOH(IINKTHI
MMPOBEPSIEMBIE 3JIEMEHTbBI COAEP)KAHUSL
7 KJIACC

Kona pa3nena
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®U3UKA U EE POJIb B TIO3HAHUN OKPYKAIOIIET'O MUPA

11 ®dusuka — HayKa O npupone. SBinenus npupoapl. U3nYecKue SIBICHUS: MEXaHUYECKUE, TEILUIOBBIE, SJIEKTPUUECKHE, MATHUTHBIE,
' CBETOBBIEC, 3BYKOBBIE
n3ndeckne BennunHbl. M3mepenne dusnmdyecknx Benuund. Ou3ndeckne npruoOopel. IlorpentHocts n3MepeHnii. SKIyHApOIHAS
12 dusnyeckue Be N3mepenue e e ®dusnueckue Tpud ITorpentao epe Me )
' CHCTEMa eIMHHMIT
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ECTCCTBCHHOHay‘-IHI:IfI MCTOJ IIO3HAHUA: Ha6J'IIOI[eHI/IC, NOCTaHOBKAa HAYYHOI'O BOIIPOCA, BBIABUIKCHUC T'UIIOTE3, SKCIICPUMEHT I10

1.3
MIPOBEPKE TUIOTE3, 00BACHEHHE HAOII0JaeMOT0 SABJICHUS
1.4 Onucanve GU3NIECKUX SBICHHUI C TTOMOIIBIO MOZETeH
[IpakTuueckue paboThI:
W3mepeHue paccTosHUM.
1.5 N3mepenne o0bEMa KHUIKOCTH U TBEPIOTO Tea.

Omnpezenenne pa3MepoB MajbIX Tel.

W3mepeHue TeMiepaTypsl IPU TOMOILH >KUIKOCTHOI'O TEPMOMETPA U AATYUKA TEMIIEpaTyphbl

ITEPBOHAYAJIBHBIE CBEJEHNM I O CTPOEHNU BEIIIECTBA

2.1 CrtpoeHue BeUecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OMNbITHL, JOKa3bIBAIOIINE NUCKPETHOE CTPOEHNE BEIIECTBA
2.2 JBuxenue yactuil BeriecTBa. CBsA3b CKOPOCTH JIBUKCHUS YaCTHI] C TEMITEpaTypoil. BpoyHOBCKoe nBrxenue, muddy3us
2.3 B3aumonelicTBre YacTHI] BEIIECTBA: IPUTSIKEHUE U OTTAIKUBAHHUE
24 ArperaTHble COCTOSIHUSI BELIECTBA: CTPOSHUE T'a30B, XKUIKOCTeW M TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3auMOCBs3b MexIy
' CBOMCTBaMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U MX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2 25 OCOOCHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI
[IpakTrueckue paboThI:
OreHka TMamMeTpa aToMa METOJIOM PSJIOB (C UCTIONBb30BaHNWEM (oTorpaduii).
2.6
OTmbITHI 110 HAOIOACHUIO TEILIOBOIO PACIIMPEHHSI Ta30B.
OmbITHI 10 OOHAPYKEHHIO ACHCTBHS CHI MOJIEKYJIIPHOTO MIPUTSKSHHSI
JIBDKEHUE U B3AMMOJIEUCTBUE TEJI
3.1 MexaHunueckoe [BIKeHHE. PaBHOMEPHOE U HEPABHOMEPHOE JIBHXKCHHE
3 3.2 Ckopocts. CpeiHsisi CKOPOCTh [TPU HEPABHOMEPHOM JIBH)KECHUH. PacuéT nyTu 1 BpeMEHH JIBHUIKEHHUS
33 SBrenne wHepIy. 3aKOH HHEpIHH. B3anMoznelicTBHe Te Kak MPUYMHA H3MEHEHHsI CKOPOCTH IBIDKEHHS Tel. Macca Kak Mepa
' HUHEPTHOCTH Tela
3.4 [InotHOCTH BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYII B €HHHUIE 00hEMa BelIeCTBA
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3.5 Cuna kak XapakTepuCTHKa B3aUMOJCHCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. i3mepeHue cuibl ¢ OMOIIBIO AUHAMOMETpa
3.7 SBnenue TAroreHUs u cuia TshkecTH. Chiia TSKeCTH Ha Ipyrux riaHetax. Bec tena. HeBecomocTb
3.8 Cuna tpeHus. TpeHHe CKONBXEHUS U TPeHUe MOoKos. TpeHue B IPUPOAE U TEXHUKE
3.9 CrnoxeHne U1, HaITPaBJIEHHBIX MO0 OHON TpsAMOii. PaBHONEHCTRYIOIIAST CHIT
[IpakTuueckue paboThI:
3.10 OmnpenencHue CKOPOCTH PaBHOMEPHOTO J[BMKEHHUS (LIapHKa B JKUAKOCTH, MOJAENU 3JIEKTPUYECKOrO0 aBTOMOOMIS M Tak
' nanee). OmpezeneHne CpeaHeil CKOpOCTH CKOMBXKEHUs OpycKa HIIH IIapHKa 110 HAKIOHHOHM IUIOCKOCcTH. OnpeneneHue MI0THOCTH
TBEPOrO Tena. OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUA (e OopMalliy ) IPy>KUHBI OT PUII0KEHHOM CHJIbI. OTIBITHI,
JCMOHCTPHUPYIOLTHE 3aBUCUMOCTH CHITBI TPEHHS CKONBXEHHUS OT Beca Tella M XapaKTepa CONPHUKACAIOIINXCS IOBEPXHOCTEH
311 Ousnyeckre SBICHUS B IPUPOJIC: IPUMEPBI JBIDKCHUS C Pa3UUHBIMA CKOPOCTSIMU B YKMBOW M HEKUBOH MPUPOJIE, NCHCTBUE CHIIBI
' TPEHHS B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETD, IIOAIIUITHUKI

JIABJIEHUE TBEP/IbIX TEJI, )KWJIKOCTEMN U T'A30B

4.1 Jasnenue tBEpnoro Tena. CriocoObl YMEHBIICHHS U YBEITUYCHUS JIABIICHUS

4.2 JlaBnenue raza. 3aBUCHMOCTD JaBIICHUS ra3za oT 00bEMa, TeMIepaTypbl

4.3 [Tepenaua naBnenust TBEPABIMU TEJIAMH, KUAKOCTIMHU U Ta3amu. 3akoH [lackans. [lTHeBMaTHUEeCKHE MaITUHBI

44 3aBUCHMOCTh JaBJICHUS JKUAKOCTH OT TiyOuHBI. ['mapocratmueckuii mapajokc. CooOrmiaromuecs cocyipl. [ uapaBinyeckue
' MeXaHU3MBbI

45 Atmoctepa 3emnn u atMocepHOoe naBieHHe. [IpUYMHBI CyIIecCTBOBaHHS BO3AYNIHON oOomouku 3emiu. OmbiT Toppuyerid.
' 3aBHCUMOCTH aTMOC(EPHOTO TABIEHIS OT BBICOTHI HAJl yPOBHEM MOPS

4.6 Nsmepenne atmocdepHoro aapiieHus. [1puOopbl a1 u3MepeHus aTMOC(EpHOTro AaBJICHUS

4.7 JleiicTBHE )KUIKOCTH | T'a3a Ha OTPYKEHHOE B HUX TeJI0. BrITankuBaromas (apxuMenoBa) cuia. 3akoH Apxumesa

4.8 [InaBanme Ten. Bo3myxonnaBanue

[IpakTHueckue padoTHI:
4.9 HccnemoBanne 3aBUCHMOCTH Beca Tella B BOJE OT 00BEMa MOrpyKEHHOU B )KUAKOCTh YacTh Tena. OnpeneneHue BEITATKHBAIOMICH

CUJIbI, IEMCTBYIOIIECH HA TENO, NOTPYKEHHOE B AKUIAKOCTh. [[poBepKka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIECH Ha
TEJO B KHUAKOCTH, OT Macchl Tena. OMbITh, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKMBAIOIIEH CHIIBI, NEHCTBYIONMIEH HA TEIIO B
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KUJKOCTH, OT 00BbEMa MOrPY>KEHHON B KUAKOCTh YacTH Tella M OT IUIOTHOCTH XUAKOCTH. KoHCTpyHnpoBaHue apeomeTpa WM
KOHCTPYHUPOBAHUE JIOJIKU U ompeziesieHre e€ rpy30moabEMHOCTH

4.10 dusndeckue SBJICHUS B MMPpUPOAC: BJIMAHUC aTMOC(l)epHOI‘O JIaBJICHMS Ha KUBOU OpraHusMm, IJIaBaHUue pLI6

411 TexHnueckue ycTpoicTBa: COOOIIAIOMUECS] COCYIbl, YCTPOHCTBO BOAONPOBOA, THIPABIMIECKUH IIpecc, MaHOMETp, OapoMeTp,
' BBICOTOMEP, IOPIIHEBOI HACOC, apeOoMeTp

PABOTA, MOIIIHOCTbD, SHEPI' M1

51 Mexannveckas paboTta
52 Mexanunueckast MOIITHOCTD
5.3 IIpocTeie MEXaHU3MBI: phIYar, OJIOK, HAKJIIOHHAS IUNIOCKOCTh. [IpaBuiio paBHOBecHs pelyara
5.4 [IpumeHneHue npaBuIa paBHOBECHUS pblyara K 0JI0Ky
55 «3omnotoe mpaBuiio» MexaHuku. KoaddummeHT moneznoro aelcTBUs MexaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTennuanbHast SHEPruy Tea, MOJHATOr0 Hax 3eMIIEN
5 5.7 Kunerndeckas sHeprus
5.8 [onHas MmexaHn4eckasi SHEprusl. 3aKOH U3MEHEHHUS U COXPaHEHUS MEXaHMYECKOH YHEPIHH

[IpakTrueckue paboThI:

59
Omnpenencane pa®OTHl CHIIBI TPEHHS NPH PAaBHOMEPHOM [BIDKEHHH TEa 10 TOPH3OHTAIBHON MOBepXHOCTH. MccriemoBanue
ycnoBuid paBHoBecus peruara. Mzmepenue KI1J| naknmonnoit miockoctu. M3ydeHue 3akoHa COXpaHEHHSI MEXaHUYECKON YHEPTHH
5.10 dusnyeckre SBICHUS B PUPOJIE: PhIYATH B TEJIC YEIOBEKa
511 TexHUYeCKHe YCTPOWCTBA: PhIYar, MOIBHUKHBIN 1 HENOJABM)KHBIA OJIOKH, HAKIIOHHAS TIOCKOCTb, IIPOCTHIC MEXaHU3MEI B OBITY
8 KJIACC
Kon pa3aena Kon saemenrta IIpoBepsieMble I1eMeHTHI COAEP:KAHNUS
TEITIJIOBBIE ABJIEHW A
6.1 OCHOBHBIE TIONIOKEHUS MOJIEKYISIPHO-KHHETHIECKOW TEOPHH CTPOSHHs BemiecTBa. Macca W pa3Mepsl MONeKyil. OTBITHI,
6 MTOATBEPIKAAIOIINE OCHOBHEIE MTOJIOKEHISI MOJICKYIISIPHOKHHETHIECKON TEOPHU
6.2 Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammiueckrue u aMopHBIC Tena
6.3 OOBsICHEHHE CBOICTB Ta30B, XHUIKOCTEH U TBEPABIX TENI HA OCHOBE ITOJIOKEHIH MOJIEKYIISIPHOKHHETHICCKOH TCOPHHU
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6.4 CMayuvBaHKe U KaMILUIIPHBIC SBICHUS
6.5 TernnoBoe paciuimpeHue u cxaTue
6.6 Temmepartypa. CBsI3b TEMIIEPATYpPhl CO CKOPOCTHIO TEIIOBOI'O ABM)KEHUS YaCTHII
6.7 Buytpennsis sneprus. CriocoObl M3MEHEeHHsl BHYTPEHHEH SHEprun: TeIionepenaya u coBepiieHre padoTsl
6.8 Bunel Terionepenadun: TEMIONPOBOAHOCT, KOHBEKIIUA, U3ITyUYeHUE
6.9 KonuuecTBo TemoTsl. Y aenbHas TEIIOEMKOCTh BEIIECTBA
6.10 TennooOMeH u TEMIOBOE paBHOBecHE. Y PaBHEHHE TEIIOBOTO OanaHca
6.11 [InaBneHue u oTBEpAIEBaHNE KPUCTAIIIMYECKUX BEIIECTB. Y JIeNbHAs TETJIOTA MJIaBJICHUS
6.12 [TapooOpa3oBanue u kouxeHcaus. Mcnapenne. Kunenue. Y aenbHas TemioTa mapoodpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI
' KUTICHUS OT aTMOC(EPHOTO JIaBJICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus ToIuBa. Y IeJIbHas TENJI0Ta CrOPaHus
6.15 [TpuaIMIEl padoTsl TerioBbix aBurareneid KI1/1 tenmoBoro neuratens. TermioBbie ABUTATENN U 3aIIATa OKPYKAIOIICH CPebl
6.16 3aKOH COXpaHEHHS U MIPEBPAILCHHS SHEPIHH B TEIUIOBBIX IIpoIieccax
[IpakTrueckue paboThI:
OmBITHI 110 O0HAPY)KEHHUIO JEUCTBHSI CHIT MOJIEKYJIIPHOTO TIPATSDKECHISL.
OMBITHI IO BRIPAIMBAHUIO KPHICTAIIIOB IIOBAPSHHON CONTM MITH caxapa.
OmBITHI 110 HAOIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKHUIKOCTEH 1 TBEPIBIX TEIL.
6.17

OmnpezencHre AaBJICHUS BO3yXa B OaJIJIOHE IITPHIIA.
OMBITHI, JEMOHCTPUPYIONIHE 3aBUCHMOCTh IaBJICHHS BO3/lyXa OT ero 00bEMa M HarpeBaHUs WITH OXJIaKICHHSL.
[IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOWKA KHJIKOCTH B TEPMOMETPHUYECKON TPYyOKe OT TeMITepaTyphbl.

Habmronenne n3MeHeHNsT BHYTPEHHEH SHEPTHH Tella B PE3yNbTaTe TEILTONEpeaadr U paOboThl BHEITHUX CHIL.




Kon pa3nena

Kox »i1emenTa

IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA

HccnenoBanue siBaeHUs TeImIooOMeHa Inpru CMCIIUBAHNUU XOJIOJTHOM U FOpH'—Ieﬁ BOJbI.

Onpe[[eneHI/Ie KOJIM4Y€CTBA TCIJIOTHI, ITOJIYYEHHOI'O BO,Z[Of/i npu TEIIOO0OMEHE C HarpeTbiM METAJUIMICCKUM HUJIMHAPOM.
Onpe[[eneHI/Ie yaenLHoﬁ TEIJIOEMKOCTH BEIIECTBA.

I/ICCHe}lOBaHI/Ie nporecca ucrapeHusl.

Onpez[eneHHe OTHOCHUTENIbHOMN BIIAXKHOCTH BO3ayXxa.

Onpenenenue yaelbHON TEIUIOTHI IIJIaBIEHUS JIbJA.

6.18

dusndeckue SIBICHHUS B mprupoac: MOBCPXHOCTHOEC HATSHHXKCHUE W KalIUJUIAPHBIC ABJICHUSA B NPUPOAC, KPUCTAJUIBI B IIPUPOJL,

usny4yeHue ConHila, 3aMep3aHne BOJ0EMOB, MOPCKUE OpH3bl; 00pa3oBaHKe POChI, TyMaHa, HHes, CHera.

6.19

TexHu4ecKue ycTpoicTBa: KalWLISAPhL, IPUMEpPHI UCIIOJIB30BaHU S KPUCTAIIIOB, )KUAKOCTHBI TEPMOMETP, JATUUK TEMIIEPATYpBI,

TEpMOC, CUCTEMa OTOILJICHUS IOMOB, TUTPOMETPEI, IICHXPOMETP, ITapoBas TypOHHA, IBUTATEIh BHYTPEHHETO CTOPAHHUSL.

SJIEKTPUYECKHNE U MATHUTHBIE ABJIEHUA

7.1 DnexTpu3zanus Ten. [IBa poaa dIeKTPHIECKUX 3apsaoB

79 Biaumogeiictue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh CHITBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEJT OT BEJTMUMHBI 3apSI0B U
' PaCCTOSIHUS MEXKTy TCIIAMH)

73 DnekTpudeckoe Tmone. HampsykEHHOCTh SIEKTPUYECKOro Mo, [IpHHIMIT CyNepro3uiuy  SIEKTPUYESCKUX Tonei (Ha
' KaueCTBCHHOM YPOBHE)

7.4 Hocutenu snextpudeckux 3apsaioB. NeMEHTApHBIN dekTpuueckuit 3apsia. Crpoenne atoma. [IpoBOIHUKY U AUAIEKTPUKHI

7.5 3aKOH COXpaHEHHS JICKTPHIESCKOTO 3apsia

7.6 OJeKTpuIecKuii TOK. Y CIIOBHUS CYIIECTBOBAHUS IEKTPUIECKOTr0 TOKA. MICTOYHMKY ITOCTOSSHHOTO TOKa

7.7 JleficTBHS DIIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPHUSCKUH TOK B )KUIKOCTAX U Ta3ax

7.8 Onextpudeckas nemnb. Cuia Toka. DIeKTPUIECKOe HAMPSKEHIE

7.9 CorpoTuBIeHNE IPOBOIHNKA. Y JETHHOE COIPOTUBICHIE BEIIECTBA

7.10 3akon Oma TSt y9acTKa Iern

7.11 [TocnemoBaTenbHOE M MApAJUICTHHOE COSTUHEHHIE TPOBOIHHUKOB

7.12 Pabota 1 MOITHOCTE IEKTPHYECKOro TOKa. 3akoH Jxoyns — Jlenna




Kon pa3nena

Kox »i1emenTa

IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA

7.13 DnexTpudecKue ey U NoTpeduTeNn IeKTpuuecKoi s3Hepruu B ObITy. KopoTkoe 3aMbikaHue
7.14 [TocrosinHbIe MarHUThI. B3anMopaeicTBre MOCTOSHHBIX MarHUTOB
7.15 MarnuTtHOe Tiojie. MarHuTHOe 1ojie 3eMIJIM U ero 3HaueHHe /IS )KU3HU Ha 3emiie
7.16 OmnbIT Opcrena. MarHuTHOE ToJIe ANEKTPHUUECKOro Toka. [IpuMeHeHne 3JeKTPOMarHuTOB B TEXHUKE
217 JeiicTBue MAarHUTHOTO TOJS HA TMPOBOJAHHUK C TOKOM. OJIEKTPOABHUraTeNlb IOCTOSHHOrO ToKa. Mcmonb3oBaHue
JJIEKTPOABUTaTENIeH B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE
7.18 OmnbiTel Papazes. SBneHne IeKTPOMarHuTHON HHAyKuu. [IpaBuno Jlenia
719 OnextporeHepaTop. CrnocoObl MONyYeHUs! SJIEKTPUYECKON SHEPruH. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHUKAX
' SHEPTHH
[IpakTuueckue paboTHI:
OnbITH IO HAOIIOJICHUIO AIIEKTPU3AIINN Tell HHIYKIIUEH U IIPH COTPHUKOCHOBEHUH.
HccnenoBanue qeWCTBUS HIEKTPUYECKOTO OIS Ha TPOBOJHHUKH U TUAJIEKTPHUKH.
COopka u mpoBepka paboThl IJIEKTPUIESCKON 1IN TTOCTOSHHOTO TOKA.
Wzmepenne u perynmnpoBaHre CHITBI TOKA.
W3mepenne u perynmnpoBaHre HAIPsHKCHUS.
7.20

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHUS PE3UCTOPa U HAIIPSKEHHUS HAa PE3UCTOPE.

OHI)ITI)I, JEMOHCTPHPYIOIINE 3aBUCHMOCTD 3JICKTPUYCCKOI'O COITPOTUBJICHHUA ITPOBOJHHUKA OT €T'0 JUIMHBI, IIJIOIIA U ITIOIICPEYHOr O

CCUYCHHUA U MaTEpuaia.

[IpoBepka npaBuia CIOKEHUS HAIPSKEHUN MPU MOCIEe0BaTEIbHOM COSAMHEHUM IIBYX pe3nucTopoB. IIpoBepka mpaBmiia i
CHIIBI TOKa TIPH TapauieIbHOM COSAWHEHHH pe3ncTopoB. OmpeneneHue paboThl 3JIEKTPHUSCKOTO TOKA, HAYIIETO depe3
pe3uctop. OnpeeneHre MOIIHOCTH 3JIEKTPUYECKOro TOKa, BbIAENSIEMOM Ha pe3ucrope. MccienoBaHrue 3aBUCUMOCTH CHIIBI
TOKa, MIYIIEro 4epe3 JIaMIIOuKy, OT HampsbkeHus Ha Hel. Onpenenenue KIIJ narpeatens. MccnenoBaHue MarHUTHOTO

B3aUMOJICHCTBUSI TIOCTOSHHBIX MAarHUTOB. I/I3yT-ICHI/IC MAarHuTHOrO 1OJId IMOCTOAHHBIX MArHUTOB IIpU WX O6’Be,E[I/IHCHI/II/I




Kon pa3nena

Kox »i1emenTa

IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA

" pa3aciIiCHUU. WccnenoBanue AeiCTBUS QJICKTPUYCCKOI'0 TOKa Ha MArHUTHYKH CTPCIIKY. OHI)ITI)I, JACMOHCTPUPYIOIIHE
3aBUCUMOCTh CHJIbI B3aHMOJICHCTBUS KaTylIK1 ¢ TOKOM M MarHuTa OT CUJIbl TOKA W HAIIPAaBJICHUS TOKA B KAaTYIIKE. I/I3yquHe
JICUCTBHMSL MarHUTHOI'O IOJS Ha IMPOBOAHUK C TOKOM. KOHCpr'I/IpOBaHI/Ie " U3Yy4YCHUC pa6OTI)I SJICKTPOABUIATEIIA. I/I3MepeHHe
KHH SHGKTpOHBHFaTeHLHOﬁ YCTaHOBKHU. OmnEITE IO HUCCICA0BAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ UHOYKIWHU: UCCICA0BAHNEC

U3MEHEHUM 3HaYCHUS U HanpaBJICHUA HHAYKITUOHHOI'O TOKa

dusndecKkue sIBJICHUS B IprUpoacC: DJICKTPUICCKHUE SABJICHUS B aTMOC(bepe, QJICKTPUYICCTBO KUBBIX OPraHU3MOB, MAaTrHUTHOE I10JI€

7.21

3emuty, Apeiid momocoB, pojib MAarHUTHOTO MO AJIst KU3HU Ha 3eMIle, TIOMSIPHOE CUsSHHE

TexHHYEeCKHE YCTpOMCTBA: 3JIEKTPOCKOIN, aMIEPMETP, BOJBTMETP, peocTaT, CYETUYUK IIEKTPUUECKOH  HHEPrHH,
1.22 3NIEKTPOOCBETUTEIbHBIE TNPUOOPHI, HArpeBaTENIbHBIC 3JIEKTPONPUOOPHI  (MPUMEpHI), SJIEKTPUUYECKUE IPEIOXPaHHUTEINH,

QJICKTPOMAIrHUT, DJICKTPOABUTATEIIb ITOCTOSTHHOI'O TOKA, TCHEPATOP IMOCTOSTHHOI'O TOKa

9 KJIACC

Kog paznena

Konx anementa

IIpoBepsieMble 2JIEMEHTHI COACPIKAHUS

MEXAHUWYECKME ABJIEHU S
8.1 Mexannueckoe apmxenne. MarepuanpHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIIFHOCTh MEXAHUYECKOIO ABUKEHUS
8.3 PaBHOMEpHOE MPAMOTMHEHHOE TBUKESHUE
8.4 HepaBHoMepHOE nipsiMonuHeitHoe nBrkeHne. CpeaHsisi ¥ MTHOBEHHAs] CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKCHUN
8.5 Yckopenue. PaBHOyCKOpeHHOE TTPSIMOJIMHEHHOE JIBH)KCHHE
8.6 CBoOonnoe magenue. OmnblTel [Manuies
8.7 PaBHOMepHOE ABIKEHUE TI0 OKpY)XKHOCTH. [leprnon n yactora obpameHus. JInaeitHas u yriaosas ckopoctu. LleHTpocTpeMuTelbHOe
' YCKOpEHHE
8.8 [TepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akoH HeroToHA
8.11 IIpuHIMn cyneprno3uiuy Cui




8.12

Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: CHJIa TPEHUSI CKOJIBKEHUS, CUJIa TPEHHUsI ITOKOs, IPYTHe BUbI TPEHUS

8.14 Cuna TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEeHHE CBOOOTHOIO MaeHuUs

8.15 Jsmxenue niuaneT Bokpyr ConnHna. IlepBast kocMuueckast ckopocTsb. HeBecoMOCTh U Ieperpy3ku

8.16 PaBHOBecHe MaTepraibHON TOUYKH. AOGCOIIIOTHO TBEPIOE TEJIO

8.17 PaBHOBecue TBEpIOro Tena ¢ 3aKpenI€HHON OChi0 BpaleHUusl. MoMmeHT cuibl. L{eHTp Tshkectn

8.18 Wmnynsc tena. M3MeHnenue umimynbsca. Mimynbsce cuiisl

8.19 3aKoH COXpaHECHUS UMITYJIbCa

8.20 PeaxkTuBHOE NBUXKEHUE

8.21 Mexannyeckas paboTa ¥ MOIIIHOCTh

8.22 Pabota cun TspKecTH, ynpyrocTd, TpeHus. CBsi3b SHEPTUH U paboThI

8.23 [ToTreHmanbHas 3Heprus Tena, MOJHATOr0 HaJl TOBEPXHOCTHIO 3eMIIH

8.24 IToreHnmanbHas 3HEprus CxKaToH NPyKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KUHETUYECKOM dHEPrUuu

8.26 3aKoH COXpaHEHUSI MEXaHIMUECKOH SHEPTHH
[IpakTuaeckue paboThI:
OnpezneneHre CpeaHel CKOPOCTH CKONBXKEHHs Opycka WM JBH)KCHHUS IAapUKa IO HAKIOHHOW IutockocTH. OmpeneneHue
YCKOpEHHsI Tella P PaBHOYCKOPECHHOM JBHMKCHUH 110 HAKIIOHHOW TTOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPU paBHOYCKOPEHHOM JIBHKCHUH 0€3 Ha4aIbHONH CKOPOCTH.

8.27 . N
[IpoBepka rUITOTE3HI: €CITU IPU PABHOYCKOPEHHOM ABMKCHUH 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS KaK PsiI HEUETHBIX YHCE,
TO COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHH OANHAKOBEL.
HccnenoBanne 3aBHCHMOCTH CHITBI TPEHIHSI CKOJIBKEHHS OT CHITBI HOPMAJIBHOTO MaBieHus. Onpeneneane KodhuImnenTa TpeHus
cKoibkeHns. Ornpenenenue KECTKOCTH MpPyKUHBL. OnpeneieHre padoThl CHIIBI TPEHUS IIPH PABHOMEPHOM IBIDKEHHH Tella IO
TOPU3OHTAIBHOH MMOBepXHOCTH. Otpenenenne paboThl CHIIB YIPYTOCTH IPH MOIBEME TPy3a ¢ HCIOIH30BAaHIEM HEIOABIKHOTO U
MTOJBIKHOTO OJIOKOB

8.8 Owusnueckre SBICHUS B IIPUPOAE: IPIINBEI M OTJIUBEL, IBIKEHHE ITaHeT COTHEYHOM CHCTEMBI, pEaKTUBHOE BIDKEHHUE JKUBBIX

' OPraHU3MOB
8.29 TexHUYeCKHE YCTPOHCTBA: CTUAOMETP, TATIUKH MOJIOKEHUS, PACCTOSHUS H YCKOPEHHS, PAKETHI

MEXAHUWYECKUE KOJIEBAHIMA U BOJIHBI




9.1

KomnebarensHoe JABHIKCHHC. OCHOBHBIC XapaKTECPUCTUKU KOJICOaHUH: nepuon, 4acrora, aMIimTyaa

9.2 MaremMaTr4eckuii ¥ IPY>KMHHBIN MasTHUKHU. [IpeBpalieHre sHepriuy Ipy KoinedaTenbHOM JBH)KEHUH

9.3 3atyxaronmwe konebaHus. BeinykaeHHble konebaHus. Pezonanc

9.4 Mexanunyeckue BoiHbl. CBoOHCTBAa MexaHW4YecKHX BOJH. [IpomonmbHBIE W TOnepedHble BONHBL J[IMHA BONHBI U CKOPOCThH €@

' pacrnpocTpaHeHus. MexaHH4YecKHe BOJIHBI B TBEPIOM Teje, CeHCMUYECKHE BOTHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpaXkeHue 3ByKa

9.6 WHdpasByk u yabTpasByk
[IpakTuueckue paboThI:
OrmpezeneHne YacToThl U Neprojia KojieObaHn it MaTeMaTHYeCKOro MasiTHHKA.

9.7 OmnpeneneHye 4acTOTHI U IEpHoa KonebaHuil MPpy>KMHHOTO MasTHUKA
HccnenoBanue 3aBUCHMOCTH TepHO/ia KoneOaHU MOABEIICHHOr0 K HUTH TPy3a OT JJIMHBI HUTH. ViccnenoBaHue 3aBUCUMOCTH
nepuoza KojeOaHWi MPYKMHHOrO MasTHHKa OT Macchl TIpy3a. [[poBepka HE3aBHCHMOCTH IepHoja KoieOaHWH Tpy3a,
HO/IBEILICHHOT0 K HUTH, OT MacChl Ipy3a U )XECTKOCTH MPYKUHBL. M3MepeHne yckopeHHst CBOOOHOTO TaIeHHsI

9.8 dusnyeckre SBICHHUS B IPUPOJE: BOCIPUAITHE 3BYKOB JKMBOTHBIMH, 3eMJIETPsICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 9XO0

9.9 TexHmueckue ycTpoiicTBa: 9X0NIO0T, UCTIOIb30BAHNE YIBTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHLIE BOJIHBI

10.1 DNIEeKTPOMarHUTHOE ToJIe. DJIEKTPOMarHuTHbIE BOHEBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH
10.2 [IIkana 3IeKTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupoaa cBeta. CKOpocTh cBeTa. BoHOBBIE CBOKCTBA CBETa
10 [IpakTrueckue paboTHI:
10.4
WzyueHne cBOWCTB IEKTPOMATHUTHBIX BOJH € IIOMOIIBI0 MOOMIIEHOTO Tenedona
10.5 Owusnueckre sIBICHUS B IPUPOIE: OMOIOTHIECKOE IEHCTBHE BUAUMOTO, YIBTPa(PHUOIETOBOTO M PEHTI€HOBCKOT'0 M3ITyYeHUH
10.6 TexHUYeCKHE YCTPOICTBA: HCIOIH30BAaHIE IICKTPOMATHUTHBIX BOJH TSI COTOBOI CBSI3U
CBETOBLGIE ABJIEHU A
11.1 JlydeBast Moneib cBeTa. VICTOYHHMKH cBeTa
11.2 [IpsimonMHEHHOE pacpOCTpaHEHUE CBETa
11
11.3 Ortpaxenue cera. [liockoe 3epkaino. 3aKOH OTpakeHuUs CBeTa
114 [penomnenne cBeta. 3aK0OH MpeIOMIICHUS cBeTa. [loHOe BHYTpeHHEE OTpasKeHHE CBETa
11.5 JInnza. Xon myde B IMH3E




11.6 Ontuyeckas cucreMa (horoanmnapaTa, MUKPOCKOIA U TEIECKOMNa
11.7 I'ma3 kak onTryeckast cucreMa. bIM30pyKkocTh U JanbHO30PKOCTh
11.8 Pasnoxenue 6emoro ceera B criekTp. OnbiTel HeroToHA. ClOXKEHHE CIIEKTPaIbHBIX IIBETOB. Jlucmepcust cBeta
[IpaxTrueckue paboThI:
HccnenoBanue 3aBHCUMOCTH YTJIa OTPaYKEHHsI CBETOBOT'O JIy4a OT yrila MaJieHusl.
W3ydeHne xapaKTepUCTHK H300payKeHUs IIpeIMeTa B INIOCKOM 3epKaJle.
HccnenoBanue 3aBUCHMOCTH YIJIa IIPEIOMIICHHS CBETOBOT'O JIyda OT yrila MaJIeH!s Ha IPaHHIE «BO3IYX — CTEKIION.
11.9
[TonmyueHune n300pa>keHNI ¢ TOMOIIBIO0 COOMPAIOIICH JTHH3HI.
Omnpenenenne GOKYCHOrO pacCTOSHUS M ONITHYECKOI CHITbI COOMPAOIIEH JINH3BI.
OTmBITHI 110 Pa3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.
OMBITHI ITO BOCHPHUATHIO IIBETA IIPEIMETOB IIPH MX HAOIIOACHUH Yepe3 IIBETOBBIC (PHIIBTPHI
11.10 Ousnueckue sBIeHHUA B npupone: 3arMenust Conama u JIyHBI, IBeTa Tel, ONTHYECKHE SIBICHHS B atMocgepe (uBer HeOa,
' pedpakius, paxyra, MUPaK)
11.11 TexHUYecKue yCTpOICTBa: OYKH, IEPUCKOI, (poToanmapar, ONTHIECKAE CBETOBOJIBI
KBAHTOBEBLIE SIBJIEHUA
121 OmnsiTel Pezepdopna u muanerapHas Moaens aroma. Mojens atoma bopa
12.2 Hcnyckanue u moriomeHue ceera atroMoM. KBaHThl. JIMHeHYaThIe CICKTPBI
12.3 PagmoaktuBHOCTE. ANb(ha, OeTa- U TaMMa-U3ITydCHHS
124 Crpoenne aToMHOT0 sipa. HykinoHHas Mozens aTOMHOTO siipa. M30Tormbl
12 125 PamnoaktuBHbIC IpeBpameHus. [lepruon momypacnaaa aTOMHBIX SaEp
12.6 SnepHble peakIuy. 3aKOHbI COXPAaHEHUS 3apsAI0BOT0 U MaCCOBOT'0 YHCEI
12.7 DHeprus CBsI3U aTOMHBIX sifep. CBsI3b MacChl U DHEPTUU
12.8 Peaxniu cunTe3a n nenenus saep. Mcrounnku sueprun ComHIa u 3BE31
12.9 Snepnas sHepretuka. JleiicTBHE paJuOaKTUBHBIX U3TYYEHUN HA KUBBIE OpraHU3MBbI
[pakTudeckue paboTHI:
12.10 P P




Ha6J'HOIleHI/Ie CIUIONIHBIX U JIMHEHMYAThIX CIICKTPOB U3JTYYCHHUS.

HccnenoBanue TPEKOB: HU3MEPECHUC OHEpruun YaCTHIIbI

10 TOPMO3HOMY TIyTH (110 QoTorpadusam).

W3mepeHue painoakTUBHOTO (hoHa

1211 duzndeckue SBJICHUS B mprupoAac: €CTECTBEHHBIM pa}ll/loaKTI/IBHHﬁ (I)OH, KOCMHYCCKUEC JIYy4YU, PAJUOAKTUBHOC MH3JIYUCHUEC
. IMPpUPOAHBIX MUHECPAJIOB, ﬂeﬁCTBHe PaarOaKTUBHBIX H3ﬂy‘{eHHﬁ Ha OpraHu3M YC€JIOBCKa

12.12 TexHUYECKUE yCTpOHCTBA: CIEKTPOCKOI, MHAUBUIYaJIbHbIN JO3UMETp, KaMepa Buibcona

IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS

OCHOBHO# OBPA30BATEJIbHOM ITPOT'PAMMbBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHMSA

Koz IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM
MPOBEPHEMOTO MPOrpamMMbl OCHOBHOI0 00111ero oopazoBanus Ha ocHoBe PI'OC
TpeOOBaHUSA

[Nonnmanue ponu GU3MKK B HAydHOUW KapTHHE MHpa; CHOPMHPOBAHHOCTh 0A30BBIX IPEACTABICHUA O 3aKOHOMEPHOH CBS3W M MO3HABAEMOCTH

1 SIBJICHUI TIPUPOJIBI, O POJIH DKCIIEPUMEHTA B (PU3HKE, 0 CHCTEMO0Opa3yroIei poii (U3HNKH B pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKH Y TEXHOJIOTHH,
00 3BoMONMH (PU3NYECKUX 3HAHWN M WX POJIM B IEJIOCTHOW €CTECTBEHHOHAYYHON KapTHHE MHUpPA, O BKIAJEC POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(hM3HKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHIA
3HaHHs 0 BUJAX MaTepuH (BEHIECTBO U IOJIE), O JBIKCHHH KaK CIoco0e CyIIECTBOBAHUS MAaTEPHH, 00 aTOMHO-MOJICKYIIIPHOH TEOPHUU CTPOCHHS

5 BelIecTBa, 0 GU3NYCCKON CYITHOCTH SABJICHUH MPUPOJIBI (MEXaHHUYIECKUX, TEIJIOBBIX, AIEKTPOMATHUTHBIX M KBAHTOBBIX ); YMEHHUE Pa3INYaTh SIBICHUS
IT0 OITUCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3MUECKOE SABIICHHE; YMEHHE PacIiO3HABATh IPOSIBIICHUE
M3YYCHHBIX (PU3MYCCKUX SBIICHUHA B OKPYKAIOMIEM MUPE, BBIIEISS UX CYyIIECTBEHHbIC CBOWCTRA (ITPH3HAKH )

3 BJ'I&,Z[CHI/IC OCHOBaMH ITIOHATHHHOTO amnrapata 1 CUMBOJIIHYCCKOI'O sA3BIKa (l)I/ISI/IKI/I N HUCIIOJIB30BAHUC WX I PCIICHUA y‘I€6HLIX 3agad, YMCHHC
XapaKTCpUu30BaTh CBOMCTBA TCI, (I)I/ISI/I‘{CCKI/IC SIBJICHUA U ITPOIIECCHI, HCIIOIB3Ys Q)YHHaMCHTaHLHHe 1 OMITUPUYICCKHUEC 3aKOHBI

4 YMeHue onuceBaTh N3Yy4YCHHBIC CBOICTBA TEII U (1)I/ISI/I‘ICCKI/IG SABJICHHUSA, UCIIOJIb3Ys1 (bmnqecm/le BCIIMYHUHBI

Brnanenne ocHOBaMH METOJJOB HAYIHOT'O MIO3HAHMUS C YIETOM COONIOICHHS TIPaBIIT 0€30IIacHOTO TPyIa: HaOMoAeHIE (PU3NIECKUX SIBICHUI:




Kon
NPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOCHHSI OCHOBHON 00pa3oBaTe/ibHOM
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

YMEHHUE CaMOCTOATCIIbHO CO6I/IpaTL OKCIICPUMECHTAJIbHYIO YCTAHOBKY M3 JAHHOI'O Ha6opa OGOpy,Z[OBaHI/IH MO0 MHCTPYKIIUH, ONHCBIBATH XOJ ONbITa
1 3allMCbIBATH €TI0 pE3YJIbTaThI, Q)OpMyHI/IpOBaTL BBIBO/IBI,

MMPOBEACHUEC MMPAMBIX U KOCBEHHBIX HSMepeHI/If/'I (bHSH‘{eCKI/IX BCJIMYUH: YMCHUC IIJIAHUPOBATb U3MEPCHUSA, CAMOCTOATECIIBHO CO6I/IpaTI> OKCIICPUMCH-
TaJIbHYIO YCTAHOBKY I10 MHCTPYKIIUH, BBIYUC/IATH 3HAUCHUC BEJIMYMHBI 1 aHAJIU3UPOBATDH IMOJIYYCHHBIC PE3YJILTATHI C y‘{éTOM BaI[aHHOﬁ IMOrpeuIHOCTHU

pe3yJIbTaTOB U3MEPEHUH;

IMPOBCACHNUE HECIOXKHBIX 3KCIECPUMCHTAJIbHBIX HCCHC}Z[OBaHHﬁ; CaMOCTOATCIIBHO co61/1paT1> OKCIICPUMCHTAJIbHYIO YCTAaHOBKY U TPOBOJAUTH HUC-
CJIEAOBaHUEC O NHCTPYKIUHU, TPEACTABIIATDH MMOJYYCHHBIC 3aBUCUMOCTHU (1)I/I3I/IHCCKI/IX BCJIMYHH B BUC Ta6HI/IH n I‘pa(bI/IKOB, YYUTBHIBATH NOT'PECIIHOCTH,
J€J1aTh BBIBO/IbI IO PE3YJIbTaTaM UCCJICAOBAHUS

[TonnmaHne XapakTepHBIX CBOICTB (M3MUYECKUX Mopeneil (MaTepraabHas TOUKa, aOCOMOTHO TBEPIOE TEIO, MOJETH CTPOCHHS Ta30B, KUAKOCTCH
1 TBEPIBIX TETI, IUIAHETapHAsI MOJICITb ATOMAa, HYKJIOHHAS! MOZEh aTOMHOTO sI/Ipa) ¥ YMEHHE IPUMEHSTH X U1 00BSICHEHHS (PH3UUIECCKUX TPOIIECCOB

YMmeHune 00bSICHATh (PU3MYECKUE MTPOIIECCHI M CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallUi MMPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, B 4acT-
HOCTH, BBISBIIATH IPUIMHHO-CIICICTBEHHBIC CBSI3H U CTPOHUTH OOBSICHEHHE C ONMOPOI Ha M3y4YEeHHBIC CBOMCTBA (PH3WUYECKUX SIBICHHUH, (puzndeckue

3aKOHbI, 3aKOHOMEPHOCTH 1 MOJICIIN

YMeHue pemath pacy€THbIe 3a1a4u (Ha 6a3e 2 — 3 ypaBHEHHH ), HCTIONb3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE PU3NUICCKUE BETMYUHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCIIOBUE 33/1a4H, BBISBIISATh HEJOCTAOLINE JIaHHbIC, BBIOUPATh 3aKOHBI i (JOPMYJIbI, HEOOXOIUMBIE /IS €€ PEelIeHUs, HCIIO0Ib30-
BaTh CIIPABOYHbIE IAHHBIE, IPOBOUTH PACUETHI U OLICHUBATH PEATMCTUUHOCTD [TOTYYSHHOI O 3HAYCHUSI PU3MYECKON BETMYHMHbBI; YMEHUE ONPEACIISTh
pa3MepHOCTh (PHU3UYECKOM BETMYUHBI, MTOJYYSHHOMN MTPU PElICHUH 3a1a4un

YMeHne XapakTepu30BaTh IPHHIUIEI ACHCTBUS TEXHUIECKUX YCTPOKMCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, ¥ IMPOMBIIUICHHBIX TEXHOJIOTUIECKUX
MIPOLIECCOB 10 WX ONHCAHUIO, HCIONB3Ys 3HAHUS O CBOUCTBAX (PM3NUIECKUX SBICHUN M HEOOXOAUMBIC (QH3MUECKIE 3aKOHOMEPHOCTH

10

YMeHne UCIONB30BaTh 3HAHUS O (PM3WYECKUX SBICHISIX B TIOBCEIHEBHOU JKU3HU UIs 0OeCTIedeHus] 0€30MacHOCTH IPH OOpaIleHHH ¢ OBITOBBIMH
mprudopaMi U TEXHHYECKAMH YCTPOMCTBAMH, COXPAaHECHUS 3IOPOBBS M COOIIONEHHS HOPM SKOJIOTHUECKOrO MOBEICHUS B OKpY)Kalolel cpene;
MMOHNMaHNE HEOOXOANMOCTH IIPUMEHEHUS TOCTIKCHNH (PU3NKN M TEXHOJOTHH IS PAaIlHOHATIBHOTO IIPHPOIOI0TH30BAHI

11

OmbIT MOKCKa, MPeodpa3oBaHus U IMpeACTaBICHU HHpopMai GU3MIECKOr0 COAEPKaHIsI C HCIOIb30BaHIHEM HH(POPMAITHOHHO-KOMMYHHKATHB-
HBIX TEXHOJOTHWH; yMEHHE OLEHUBATh NOCTOBEPHOCTh IONYYEHHOH WH(POpMAIIMK HA OCHOBE WMCIOMINXCS 3HAHUH W JIOMOTHHUTEIBHBIX
HMCTOYHUKOB; YMCHHE WCIIONB30BATh MPU BBHIMONHEHWH YYEOHBIX 3alaHUil HAayYHO-TIONYIBIPHYIO JIATEpaTypy (H3HUECKOrO COACpKaHWS,
CIIPaBOYHBIC MATEPUANBI, PeCYpcHl ceTn VIHTepHeT; BuaneHne 0a30BHIMH HABBIKAMH MTPe0Opa30BaHUs HH()OPMALIUH U3 OTHOH 3HAKOBOH CHCTEMEI B
JPYTYIO; YMEHHE CO3/IaBaTh COOCTBEHHBIC MICEMEHHBIC M YCTHEIE COOOIIEH I HA OCHOBE MH(OpMAIINU W3 HECKOJIBKUX HCTOYHHKOB




HEPEYEHDb 3JIEMEHTOB COAEPXKAHUS, IPOBEPSEMbBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsiemMblii 3JIeMeHT COJleP:KAHUA
1 MEXAHUWYECKUE SBJIEHU S

1.1 | Mexanuueckoe amwkeHne. MartepuanpHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTD IBUKCHHUS

1.2 | PaBHOMepHOE U HepaBHOMEpHOE nBHkeHHe. CpenHss ckopocTs. Dopmyna ISl BHIYUCICHUS CpeHe CKOpocTu: v = S/t
PaBHOMepHOE MpsAMOIMHEWHOE JBMKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHH B CIydae PaBHOMEPHOT'O MPSMOIUHEHHOTO JBUKECHUS:

1.3
['padmky 3aBUCUMOCTH OT BPEMEHH JIJIsl POSKIIMK CKOPOCTH, MPOEKIIUHU TIEPEMEIICHHUS, ITyTH, KOOPAUHATHI ITPU PABHOMEPHOM IPSIMOIMHEHHOM JIBUKCHHUN
3aBUCHMOCTh KOOPJIMHATHI TeJla OT BpEMEHHU B ClIydae paBHOYCKOPEHHOTO MPSMOIMHEHHOTO JBMKCHUS:

14 DopMyITBl UTS TPOSKITNH [TePEeMEIICHNS, TPOSKIINH CKOPOCTH U IIPOSKIINN YCKOPEHUS TIPH PAaBHOYCKOPCHHOM HPSMOIHHEIHOM JBIDKCHUH:
I'paduxm 3aBUCHMOCTH OT BpPEMEHH ISl NPOCKIIMH YCKOPCHHS, MPOCKIMH CKOPOCTH, INPOCKIHMU IEepPeMEIICHHs, KOOPAWHATHI IIPU PAaBHOYCKOPCHHOM
MPSIMOJIMHEHHOM IBIKECHUN

15 CBobomnoe nagenue. GopMysisl, onucHBalOIHe CBOOOJHOE aICHHIE TeIa [0 BEPTUKAIH (IBUIKEHNE TeJIa BHU3 WIIM BBEPX OTHOCUTEIILHO MTOBEPXHOCTH 3EMIIH).

' I'paduxm 3aBHCHMOCTH OT BpEMEHH LTSI IPOSKITNH YCKOPEHHSI, IPOSKIIMH CKOPOCTH M KOOPAMHATHI IIPH CBOOOTHOM Ta JCHUH TeJIa 110 BEPTHKAIN

CKOpOCTBh PaBHOMEPHOT'O IBHKEHUS TeJIa 110 OKPY>KHOCTH. HampaBienue ckopocTu.
dopmya s BEIYHACICHUS CKOPOCTH Yepe3 paanyc OKPYKHOCTH U IEPHO O0paIeHIIS:

1.6
LentpocrpemutenpHOe yckoperne. HampasieHrne eHTPOCTPEMHUTENFHOTO YeKopeHus. GopMyrta ISl BRIYUCICHUS YCKOPSHUS:
dopmyra, CBSI3BIBAIONIAS ITEPHOM U YACTOTY OOpaIeHus:

1.7 | Macca. [TnotHocTh BemectBa. DopMyia it BEIYUCICHUS ITIOTHOCTH:

1.8 | Cuna — BekTopHas ¢pusndeckas peamanHa. CIOXKEHUE CHIT

1.9 | Ssnenme unepruu. [1epBoiii 3akon HeroToHa

1.10

Bropoii 3axkon HeroToHa:




Kon IIpoBepsiemMblii 3JIeMEHT COEePKAHUSA

COHaHpaBJ’IeHHOCTB BCKTOPA YCKOPEHHS TCJIa U BEKTOpa CHUJIbI, IIGI‘/'ICTBy}OHIeI;'I Ha TCJI0

1.11 | B3aumogpeiictBue ten. Tperuii 3axoH HeroToHa!

1.12 TpCHI/Ie TOKOsI U TDCHUC CKOJILXKCHMU . q)opMyna JUIA BBIYUCIICHUA MOAYJISI CUJIbI TDCHUS CKOJIbKCHUA!

1.13 | Jlebopmarius tena. Yrupyrue u Heynpyrue nedopmaiuu. 3akoH ynpyroi aedopmanuu (3axkoH ['yka):

BCGMI/IpHoe TAroTeHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

Cuna 1soxecTu. Y ckopeHre cBOOOIHOrO MajCHUS.

1.14
dopMyra AJ1sl BRIYUCISHUS CUIIBI TSHXKECTH BOMU3H MoBepxHOoCcTH 3emun: F = mg.
JBmkenue nianeT Bokpyr Conuina. Ilepsast kocMudeckast ckopocTs. HeBecoMOCTh M eperpysku
Wmnynbc Tena — BeKTopHast hru3ndecKast BeJIHUNHA.
1.15
Nmnynsc cuctems! Te. 3MeHenne umnysbca. Mmnynbse cuiisl
3aKOH COXpaHEHUs UMITYJIbCa Ul 3aMKHYTON CUCTEMBI TEJl:
1.16
PeaxkTtuBHOE nBUKEHTE
Mexannueckast pabota. Popmyina i BEIUUCIEHHS PaOOTHI CHIIBL:
1.17
MexaHnueckast MOIIIHOCTD:
Kunernyeckas u noreHuuanbHas sHeprus. Gopmyiia st BBIYMCICHUS KUHETHYECKOW DHEPIHH:
1.18

Teopema o kuaetnueckoil sneprun. GopMyna It BRIYUCICHHS] TIOTEHIIMAIBHON SHEPTHH TeJa, MOAHITOro Haa 3eMIIEH:

MexaHun4deckasi SJHEpPrusi:
1.19 | 3akoH coxpaHeHUs: MEXaHU4eCKOW dHepruu. DopMyina ist 3aKOHA COXPAaHEHHUST MEXaHUUECKON SHEPriH B OTCYTCTBUE cuJl TpeHus: E = const.

[IpeBpalieHne MeXaHUYECKON SHEPrUu NPU HAJIMYHUU CHJIBI TPEHUSI.

HpOCTI)IC MeXaHH3MBI. «30JI0TOe IIpaBUJIO0» MCXaHUKH.

1.20

Poruar. Moment cunst: M - Fl.
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN
YcnoBue paBHOBECHUS pblYara:

[TonBuxHbIN 1 HenoABMXHBIHA 051oku. KI1J] mpocThIX MEXaHU3MOB,

JaBieHue TBEpIOTO TENA.

dopmyna A5 BIYMCICHHS AaBJICHUS TBEPAOro Tena:

1.21 | [Jamnenwue raza. ATMochepHOe TaBJICHHE.
FI/I}IpOCTaTI/I‘IeCKoe JABJICHUC BHYTPHU XKUAKOCTH.
DopMyiia 1151 BBIYUCIICHUS 1aBIECHUS BHYTPU KU JIKOCTH!
1.22 | 3akon [lackans. ['mapasiarueckuii mpecc
3akoH Apxumena. @opmyna AJisi ONpeAesieHNs BHITAIKUBAIOIIEH CUITbI, IEHCTBYIONIEH Ha TENO, MOTPY>KEHHOE B KUIKOCTH UJTU Ta3:
1.23
Ycnosue maBanus tena. [lnaBanne cy10B M BO3AyXOIIaBaHNE
1.24 | Mexannyeckue Koiebanus. AMIUTMTYIA, IEpHOJ U YacToTa Konebanuidi. dopmMyna, CBI3bIBAIONIAS YACTOTY M MTEPUOJT KOJICOaHMIA:
1.25 | MaremaTtnyeckuii U IpyXKWHHBIH MasTHUKU. [IpeBpalieHre S3HEPruu MpH KoiedaTeIbHOM JIBHIKEHUU
1.26 | 3aryxaromue konebanus. BernyxneHHbie konebanus. Pesonanc
1.27 | Mexannueckue BoiHEL [IpogonsHeie 1 monepeyHble BOIHBL. JTMHA BOIHBI H CKOPOCTH PaCIIPOCTPAHEHHUS BOJIHBI:
1.28 | 3Byk. ['poMkocTh 1 BbIcOTa 3ByKa. OTpaskeHHe 3BYKOBOI BOJHBI HA I'paHuIle AByX cpel. UH(pas3ByK U yIbTpa3ByK
Ipaxmuueckue pabomoi
Uzmepenne cpemHel IUIOTHOCTU BEIIECTBA; apXUMENOBOW CHIIBI; JKECTKOCTH NPY)KUHBL; K03 (PUIEHTa TPEHHS CKONBKCHUS; paOOTHI CHIIBI TPCHUS, CHIIBI
VIIPYTOCTH; CpeIHe CKOPOCTH ABIKEHUS OpycKa M0 HAKIIOHHON TIOCKOCTH; YCKOPEHUS OpycKa IpH IBIKEHHIH 10 HAKIIOHHOH IJIOCK OCTH; 9aCTOTHI U TIEPHONA
KONeOaHMi MaTeMaTHIECKOTO MasTHHUKA; YacTOTHl W Ieprona KoieOaHuil MPY)KHHHOTO MAasTHHKA; MOMEHTA CHJIBI, NEHCTBYIOIIECrO Ha pPHIYar; paOOTHI CHIIBI
199 | Ympyrocta mpn moabEMe Tpy3a ¢ MOMOIIBIO HEMOABIKHOTO OJIOKa; padOTHI CHIIBI YIPYTOCTH IIPH ITOABEME IPy3a ¢ TIOMOIIBIO TIOABUKHOTO OJI0KA.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOHM CHIIBI OT 00BEMa MOrpyKEHHON YaCTH Tela U OT IJIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBHITAJIKUBAIOIIEH CHJIBI OT
Macchl TeJla; CUJIbl TPEHUS CKOJIBXXEHUS OT CHIIbI HOPMAJbHOTO JIAaBJIEHHS U OT pojJia MOBEPXHOCTH; CHIIBI YIPYTOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
nedopManuy Mpy>KUHBL; YCKOPEHUs OpycKa OT yriia HaKIIOHA HAIpaBJIOLICH; eprona (4acToThl) KoJeOaHui HATSHOTO MasiTHAKA OT ITMHBI HUTH; TIEPHOIa
KONeOaHUI MPYKIHHOTO MAaATHHKA OT MAacChl TPy3a U JKECTKOCTH MPYKUHBL; UCCIEIOBAHIE HE3aBUCUMOCTH TIepHUo/Ia KOIeOaHUH HUTSHOTO MasTHUKA OT MacCCHI
rpys3a. [IpoBepka ycnoBusi paBHOBECHS pblyara




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

Qusuueckue A61eHU 8 NPUpoOe: IPUMEPDI IBUKEHUSI C PA3IUIHBIMU CKOPOCTSIMU B )KUBOW M HEXMBOM MpUpoje, ASHCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE,

1.30 | npuIUBBI M OTIUBEI, NBIOKeHUE MIaHeT COMHEYHOW CUCTEMBI, PEAKTUBHOE JBIDKCHHE JKHUBBIX OPraHU3MOB, PHIYAard B TEJE YEIOBEKa, BIHSIHUAE aTMOC(HEpPHOro
JIABJICHUS HA )KUBOW OPraHU3M, IJIABaHKUE PbIO, BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3eMIICTPICEHIE, CEHCMUYECKUE BOJHEI, I[yHAMH, X0
Texnuueckue ycmpoicmea: CIAAOMETp, NATYHKH TIOJNIOKCHUS, PACCTOSHHUS W YCKOPCHHUsS, JAWHAMOMETpP, MOMAIIMITHUKY, PAKEThI, pbIYar, IMOJBUIKHBINA
1.31 | v HemoJBMKHBINA OJOKH, HAKJIOHHAS IIOCKOCTh, MMPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIIMECS COCY/bl, YCTPOHUCTBO BOAOMPOBOA, THAPABIMYECKUI Tpecc,
MaHOMeTp, 0apOMETp, BEICOTOMEP, MOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCIIOIb30BAHIE YIBTPA3BYKa B OBITY M TEXHHKE
2 TEITJIOBBIE SIBJIEHU A
21 OCHOBHBIC TOJOKCHUS MOJICKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHHUs BeIllecTBa. Momenu TBEPIOro, JKUIAKOrO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
' Kpucrammnyeckue u amopdHbIie Tena
2.2 | JIBmxkenue yactull BemecTBa. CBsA3b CKOPOCTH JBM)KCHHUS YACTHIL C TeMIlepaTypoil. bpoyHoBckoe nBmkenue, nuddysus
2.3 | CmaumBaHMe M KaWUIIPHbIC SBICHIS
2.4 | TennoBoe pacIIMPEHHE U CKATHE
2.5 | TennoBoe paBHOBecHE
2.6 | Buyrpennsist sHeprus. Pabora u Temonepeaaya kak criocoObl 3MEHEHHsI BHYTPEHHEH SHEpruu
2.7 | Bugsl Temnonepeaun: TEIUIONPOBOTHOCTE, KOHBEKIIHS, H3ITyUCHUE
2.8 HarpeBanne n oxnaxaenue ten. KonnuecTBo TenaoTel. Y neiabHas TEIIOEMKOCTb:
2.9 | 3aKkoH coOXpaHEHHS SHEPTrUHU B TEIDIOBBIX IpolleccaxX. Y paBHEHHE TEILIOBOTO OaaHca:
510 Ucnapenne u xonpeHcanusa. V3meHeHWe BHYTpEeHHEH OHHEpPruuM B TMIpOIleCcCEe HCMApeHHMs] W KOHJeHcanumu. KumeHue XHAKOCTH. YAenbHas TeMjoTa
' napoo6paszopanus: L = Q/m
2.11 | BnaxxHocth BO3Iyxa
2.12 | [1naBnenue n Kprctaium3amys. M3menenrne BHyTpeHHEH SHEPTUH TIPH TUIABJICHUH M KPHCTAIIM3ALIUN. Y IebHAS TEIUIOTA TUIABICHHS:
2.13 | BuyTpeHHsist SHEPrus CropaHust TOIUTMBA. Y IeJIbHAs TEIUIOTa Cropanus Tormuea: = Q/m
2.14 | Tpuanumne! pa6oTh TerioBbix aeurateneii. KI1J] rerioBoro neurarens
Ipaxmuueckue pabomol
215 Uzmepenne yaenpHON TEITOEMKOCTH METAILTHYECKOT O IIMIIMHIPA; KOJIMYECTBA TEIUIOTHI, TIOIyYEHHOTO BOAOH KOMHATHOH TeMIIepaTyphl (PUKCHPOBAHHON MacCHI,

B KOTOPYIO OIYHICH HarpeTHﬁ OUIMHAP, KOJIUYECTBA TCIJIOTHI, OTAAHHOI'O HArpeThiM HUIIMHIPOM, ITOCJIC OIIYCKaHHsA €ro B BOIY KOMHAaTHOM TEMIIEPATYPHI,
OTHOCHUTEIILHOM BIAXKHOCTHU BO3ayXxa, YZ[CHBHOfI TEIJIOTHI TUIaBJICHHS JIbJa. MccinenqoBanue n3aMeHeHUs TEMIICPATYPhI BOABI IIPU PA3JIMYHBIX YCIIOBUAX; ABJICHHUA
TeII1000MeHa Ipyu CMCIIMBAHUH XOJIOJHOU U FOpr‘iefI BOJbI; Ipoecca NCIapCHUs




Kona IIpoBepsieMblii 3JIEMEHT COAePAKAHMS
216 Qusuueckue aenenus 6 npupoode. TOBEPXHOCTHOS HATSDKCHUE W KANWJULIPHBIC SBJICHUS B IPHPOJC, KPUCTAIUIBI B TpHpoje, uinydeHne ConHIa, 3aMep3aHue
BOJOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa, WHEs, CHEra
217 Texnuueckue ycmpouicmea: KalWUIAPbI, IPAMEPhI UCIIOIb30BAHHUS KPUCTAIUIOB, KUIKOCTHBIH TEPMOMETp, TATUYUK TEMIIEPATYPhI, TEPMOC, CUCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, TICHXPOMETP, TapoBasi TypOUHA, TBUTaTeIb BHYTPEHHETO CrOPaHUs
3 QJIEKTPOMATHUTHGLIE SIBJIEHUA
3.1 | Dnexrpusanus ten. J[Ba BUIa SIEKTPUUECKUX 3aPAI0B
3.2 | B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH KymoHa
3.3 | 3aKkoH coxpaHEeHHs HIEKTPUUECKOTO 3apsijia
3.4 | Duexrpuyeckoe mosne. Hanpsok€HHOCTH JIEKTPUYIECKOro nmosist. [IpHHINT CYMepHo3UITHK IISKTPUUSCKHX MOoJieH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 | Hocutenu snextprueckux 3apsiioB. JlefcTBHE 3JEKTPUIESCKOro OIS Ha AIEKTPUIECKHE 3apsiabl. [IpOBOIHUKY U UAJICKTPHKH
ITocrosiHHbIN 21ekTpruecKkuil Tok. [leiicTBus anekrpuueckoro Toka. Cuna Toka. Hanpskenue.
3.6
I=qg/t ,U=A/
DNEeKTPUUECKOe COIPOTUBIICHHUE. Y IEbHOE HIEKTPHUECKOE COMPOTURIICHHE:
3.7
R =pl/S
3.8 | 3akon Oma st yuacTka ssnexrpuueckoi menu: | = U/R
[TocnenoBaTensHOE COENMHEHNE TPOBOJHHUKOB!
3.9 | IapanenbHoe coeTMHEHHE IIPOBOIHUKOB PABHOT'O COMPOTUBIICHUS:
CMemaHHbIe COeTMHEHNUS TPOBOIHNUKOB
3.10 | Pabora u momHOCTE AntekTpryeckoro Toka. A = Ult, P = Ul
3.11 | 3akon /Ixoyns — Jlenna:
3.12 | OmprT Opcrena. MarHuTHOE 1oJIe IPSMOT0 IIPOBOAHUKA C TOKOM. JIMHUY MarHUTHOW MHIYKITUU
3.13 | MarauTHOe 1oJie MOCTOSHHOTO MarHuTa. B3anMoneiicTBIe TOCTOSIHHBIX MaTHUTOB
3.14 | JleficTBHe MarHUTHOTO TIOJIS HA TIPOBOAHHK C TOKOM
3.15 | Omnbiter dapanes. SArnenne snekTpoMarHuTHON HHAYKIWH. [IpaBmiio JIeHna
Ipaxmuueckue pabomoi
3.16

HSMCpCHI/Ie QJICKTPUYICCKOI'0 COIPOTUBIICHUA PE3UCTOPA; MOUTHOCTHU DJICKTPUYICCKOI'O TOKA, pa60TLI OJICKTPUYCCKOI'O TOKa.
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HccnegoBanue 3aBUCUMOCTH CHJIBI TOK4d, BO3HHUKAIOIIETO B IMPOBOJHHKE (pe3I/ICTOpI)I, naMr[qua), OT HAIPsKCHHUA Ha KOHLAX MPOBOAHUKA; 3aBUCHMOCTU

COINPOTUBJICHUA OT MJIMHBI IPOBOAHHWKA, IUIOMIAAN €ro MONEPEIHOr0o CCUCHUA U YACIbHOT'O COITPOTUBJICHUS.

[IpoBepka mpaBuia Ui JIEKTPUUECKOTO HAMPSKEHUS MPU MOCIEAOBATENILHOM COEIMHEHHH MPOBOAHUKOB; MpaBHJA JIS CHIIBI 3JIEKTPUUECKOr0 TOKa IpH
MapajuIeIbHOM COeTMHEHNH MTPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuyeckue aenenus 6 npupode: SINEKTPHUECKHE SIBICHUS B aTMOCc(epe, dIIEKTPUIECTBO KUBBIX OPraHM3MOB, MATHUTHOE T10Jie 3eMJIH, Jpeid IOI0CcoB, poiib

317 MarHMTHOTO ITOJIS IS )KU3HU Ha 3eMuie, TTOJSIPHOE CUSTHHE
Texnuueckue ycmpoticmea: dJICKTPOCKOI, aMIIepMETp, BOJIBTMETpP, PEOCTaT, CUETYMK OJIEKTPHYECKOH DHEpPruM, O3JIEKTPOOCBETUTENbHbIE MPHOOPBI,
3.18 | HarpeBaTenbHBIC BNEKTPONPUOOPHI (TMIPUMEPHI), BJIEKTPUUCCKUE IPEIOXPAHUTENH, 3IIEKTPOMATHUT, 3JICKTPOABUIATENb IOCTOSHHOTO TOKA, T'€HEPaTop
IIOCTOAHHOI'O TOKAa
3.19 | OnexkrpomarauTHbIe BOMHEL 11Ikaa 3J€KTPOMAarHUTHBIX BOJIH
3.20 | JlyueBas mozens cBera. [IpsmonHeiiHOEe pacipocTpaHEHUE CBETa
3.21 | 3akoH oTpaxeHus ceta. Ilmockoe 3epkano
3.22 | Ilpenomyenue cBeTa. 3aKOH IPETOMIICHHSI CBETA
3.23 | lucnepcus cera
3.24 | Jlunza. Xon ny4eit B aun3e. DokycHoe paccrostHue JTuH3bl. OnTryeckas cuia guasel: D = 1/F
3.25 | I'ma3 kak onTuueckas cucrema. OnTHYECKUE TPHOOPHI
Ipaxmuueckue pabomvi
N3mepenne onTryecKoi CHITbI COOMpArOIeH TMH3BI, (POKYCHOT'O PACCTOSHUS COOMpAIOIIei JIMH3HI (TI0 CBOMCTBY paBEHCTBA Pa3MEPOB MpeIMeTa U H300paKeHus,
3.26 | xorma mpeaMeTr PacIoIOKeH B ABOMHOM (DOKyCe), TOKa3aTells IPeIOMIICHHUS CTEKIIa.
HccnenoBanme cBoiicTBa M300paKeHHS, MOIYUYECHHOTO C TIOMOIIBI0 COOHMpArOIIel JMH3BI; W3MEHEHHS (OKYCHOTO PpACCTOSHHUS JABYX CIIOKCHHBIX JIMH3;
3aBHCHUMOCTH YTJIa IPEIIOMIICHHS CBETOBOT'O JIyda OT yIiia IMaJcHUs Ha TPAHHIIE «BO3IYX — CTEKIION
3.27 | @usuueckue senenus ¢ npupooe: 3atmenns Comana v JIyHbI, IIBeTa Tell, ONTHYECKHE SBIICHHS B aTMocepe (IiBeT HeOa, pedpaKiys, paayra, MUPaxK)
3.28 | Texnuuecxue ycmpoticmea: o4k, IEPUCKOI, (hoTOANIapaT, ONTHIECKUE CBETOBOIBI
4 KBAHTOBLBLIE SBJIEHUA
4.1 | PagnoaktuBHOCTE. AJlb(a-, OeTa-, raMMa-u3IydeHus. Peakninu anbga-u 6eta-pacnaja
4.2 | OmeiThl Pesepdopna no paccesauio anbga-vactui. [nanerapras MoJieNlb aToMa
4.3 CoctaB aToMHOTO siipa. M30To1b!
4.4 | Tlepuon moypacmaja aTOMHBIX sIep
4.5 | SAnepusle peakunu. 3aKOHBI COXPAaHSHHS 3aPsIOBOTO H MAaCCOBOTO YHCEI
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4.6

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

Duzuyeckue s61EHUS 8 npupode: €CTECTBEHHBII paIlI/IOElKTPIBHBIﬁ (1)0H, KOCMHYCCKHE JIYYHU, PAAUOAKTUBHOC HU3ITYYCHUE MPUPOAHBIX MHUHEPAJOB, JecTBHE
PaArnOaKTUBHBIX I/I3J'[y‘-IeHI/II\/'I Ha OpraHu3M 4YCJIOBCKa

4.7

Texnuueckue ycmpoticmea: CIEKTPOCKOIl, HHAUBUIYaJIbHBIH JO3UMETp, kKaMepa BuibcoHa, siiepHast JHepreTuka
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