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Размещенное изображение


IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o gu3uke Ha ypoBHE OCHOBHOT'O 001Iero 00pa30BaHuUs COCTABJIEHA HA OCHOBE MOJIOXKEHUN
U TpeOOBaHUi K pe3ybTaTaM OCBOCHHUS Ha YriIyOJEHHOM YpOBHE OCHOBHOM 00pa30BaTEebHON MTPOrpaMMBl,
npeactaBieHHbix B PI'OC 00O, a takke ¢ yuérom ¢enepalibHONW paboueld MporpaMMbl BOCITUTAHUS H
Konuenuun npenojgaBanus yueobnoro npeamera «Duzukay.

Copepxanue mporpamMMmbl 1O (pU3MKE HANPABICHO HA YJIOBICTBOPCHHE IOBBIMICHHBIX 3allPOCOB
oOyJaroluxcs, CTpeMAIuXcs K 0ojiee rIyOOKOMY OCBOCHHIO (PM3WYECKUX 3HAHWUU, U Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH oOydaronmxcs. B mporpamme 1o (pu3uKe yYUTHIBAIOTCS BO3MOXKHOCTH
yuebHoro mpeamera B peanuszauuu TpedoBaHuii PI'OC OOO K mnnaHUpPyeMbIM JTUYHOCTHBIM H
MeTaIpeMETHBIM pe3yIbTaTaM OOyUYeHHS, a TAK)KE MEKITPEAMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUCOHBIX
MIPEeIMETOB HAa YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.

[IporpamMma 1o ¢u3HKe ycTaHAaBIMBAET paciipe/ielieHue yueOHOro MaTepuana mo rojgam ooyueHus (1o
KJIaccaM), TIpejiaraeT MpUuMEpHYIO MOCJIeIOBATEILHOCTh U3YUYECHUSI TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpadboTaHa ¢ IETbI0 OKa3aHUs METOIUYECKON MOMOIIN YUYUTEIIO B CO3IAaHUN
paboueii MporpaMMel 10 y4eOHOMY MPEAMETY.

®dusmka ABISETCS CHCTEMO0OPa3yIOIUM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, OCKOJIBKY
(bu3nyecKre 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB U ABJIEHUH, U3y4aeMbIX XUMUEN, OMOJIOrHel, acTpOHOMUEH
U Qu3nueckoil reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KapTHHY MUPa, IPEAOCTABISAET Hanboee
sICHbIE 00pa31bl MPUMEHEHUSI HAyYHOT0 METO/Ia TO3HAHMSI, TO €CTh CIIOCO0a MOTYyUYEHHS JOCTOBEPHBIX 3HAHUM
0 MHpe.

Opna U3 IIaBHBIX 3aja4 (pu3nMdeckoro oOpa3oBaHMs B CTPYKType o01iero oOpa3zoBaHHsl COCTOUT B
(opMHPOBAHNUN €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH U MHTEpeca K HayKe Yy 00y4aromuxcsl.

I/I3y‘{eHI/IC (I)I/I3I/IKI/I Ha er'Iy'6J'IéHHOM YpPOBHC MpCANojaract yYBCPCEHHOC BJIAACHHUC CJIICAYIOUIUMU
KOMIIECTCHTHOCTAMHU, XapPaKTCPHU3YIOIHNMU €CTECCTBCHHOHAYYHYIO I'PAMOTHOCTD!:

HAy4YHO OOBSICHSTD SIBIICHUS;

OLIEHUBATh U MTOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA AJIS IIOJyUYEHUS BBIBOJIOB.

Ienn uzydyeHuss Gpu3MKK Ha YpOBHE OCHOBHOIO 00IIero oOpas3oBaHus ompexaeneHsl B Konuenuuun
npenoaaBaHus yaeOHoro npeameta «dusuka» B 00pa3zoBaTeNbHBIX opranu3zamnusx Poccuiickoit denepanun,
peanu3yomuX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpKIAEHHOH pemenueM Komneruu
MunuctepctBa npocseiienus Poccuiickoit ®@eaepanuu (nmporokosn ot 3 aexadps 2019 r. Ne [1K-48h).

Henu n3yuenust Gu3nMku Ha yriayOIEHHOM YpOBHE:

pa3BUTHE MHTEpeca M CTPEeMJICHHs OOYYaloIUXCs K HAyYHOMY H3YyUEHHIO HPUPOABI, PAa3BUTHE HX
MHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUNA O HAy4YHOM METOJE MO3HAaHUS U (OpPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHONICHUS K OKPYIKAIOIINM SIBIICHUSIM;



(dbopMupoBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHHs OCHOB CTPOCHHS MAaTepUH H
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dhopMUpOBaHHE YMEHUI MPUMEHSThH (DU3MUECKHUE 3HAHUS U HAyYHBIC I0KA3aTeIbCTBA JIsi OOBSICHEHUS
OKPY’KaOIMX SIBJIICHUH;

(dhopMUpOBaHHE TIPEIICTABICHHUA O POJIA (PU3HUKH JIJISl Pa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oynymed npodeccuoHanbHOM JesTeIbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00yUYeHHIO B 3TOM HalpaBJICHUH;

(dbopmMHpoBaHKE TOTOBHOCTU K JAJIbHEHIIEMY HM3y4eHHUIO (U3MKK Ha YriIyOJIEHHOM YpOBHE B paMKax
COOTBETCTBYIOIIUX Mpoduiiell 00ydeHus: Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHusl.

JIoCTIKEHHE JTHUX IeNed mporpamMmbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
o0ecreynBaeTcs pelieHUueM CIeyOMX 3a1ay:

ano6peTeHHe 3HaHUM O JUCKPETHOM  CTPOCHHMM  BCHICCTBA, MCXAHHMYCCKHX,  TCIIJIOBLIX,
OJICKTPOMArdMuTHBIX U KBAHTOBLIX SABJICHUAX;

npuoOpeTeHne YMEHUH aHaIM3HpOBAaTh U OOBSCHATH (PU3MUYECKHE SIBICHUS HAa OCHOBE M3YYEHHBIX
(U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHEC MCTOJOB PCHICHUA paCLIéTHBIX N Ka4YC€CTBCHHBIX 3ajaady, TpC6y1—OHII/IX CO3JJaHusd H
HCITIOJIb30BaHUA (I)I/BI/I‘{eCKI/IX MO,I[CJ'ICfI, BKJIFOYas TBOPUCCKHUEC U ITPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4U;

Pa3sBUTHUC UCCIICHAOBATCIIBCKUX YMCHI/II\/’II Ha6J'IIOI[aTB SABJICHHUA W U3MEPATH (I)I/I3I/I‘-ICCKI/IG BCJIMYHHEI,
BBIJIBUT'aTh TUIIOTE3bI U MMPEAIAraTb S9KCICPUMCHTAJIbHBIC CITOCOOBI UX IMPOBEPKH, IIJIAHUPOBATH U IPOBOJUTH
OIIBITBI, OKCIICPUMCHTAJIbHBIC UCCIICIOBAHUS, AHATIU3UPOBATD MOJIYUCHHBIC TAHHBIC U ACJIATh BBIBO/bI;

OCBOCHHE TMPHUEMOB pabOThl ¢ MHPOpMaNUE (U3HUUECKOTO COoJepKaHus, BKIOYass MHGOPMAIUIO O
COBPEMEHHBIX JIOCTIKCHUAX (PU3UKH, HHTEPIIPETALUS U KPUTHUECKOE OllEHUBAaHUE HH(OPMAIIHH;

3HAaKOMCTBO CO C(I)epaMI/I HpO(I)CCCHOH&J'IBHOfI ACATCIIBHOCTH, CBA3aHHBIMH C (I)I/I3HKOI>'I, n
COBPCMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMH HA JOCTUXKCHUAX (i)I/ISPI‘—ICCKOf/i HAyKH.

Ha uzyuenue ¢pusuku (yriryOs€HHBIA YPOBEHD) HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs OTBOIUTCS
340 gacos: B 7 kiacce — 102 gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hezento), B 9 kiacce —

136 gacoB (4 daca B HeZEIO).

COJEPKAHUE OBYYEHUA
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Pa3znen 1. ®usuka u e€ poJib B NO3HAHNM OKPY:KAIOLIEro MUpa.

®dusuka — Hayka O Impupozae. SBieHus NpUpoAbl (JIEMEHTHI COAEP)KAHUSA, BKIIIOYAIOLINE
MEXIIpeIMETHbIE CBsI3M). PU3NUECKne SBJICHUSA: MEXaHUYECKUE, TEIUIOBbIE, IEKTPUUECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE.



Ousnueckue BeauuuHbL. PasmepHocTh. Enununer ¢usnueckux BenmuuuH. M3mepenue ¢Gu3nuecKux
BelMuMH. OTanonbl. Pusmueckue mnpubopsl. Llena nenenus. Ilorpemnocts wu3mepenmid. IIpaBumna

0e3omacHOTO TpyAa NMpu paboTe ¢ 1abopaTopHBIM 00OpyAOBaHHEM. MeEXIyHapoIHas CHCTEMa EIUHUIIL.
[lepeBoxa BHECHCTEMHBIX enuHUIL B eiuHULIBI CU.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3y4aloT Npupoay. EcTecTBeHHO-HAay4YHBIH METO.

MO3HAHUS: HAOII0IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUMOTE3, 00BsICHEHNE HA0II01aeMOT0 siBieHus. Onucanue GU3nIecKuX sBICHUH C MTOMOIIBIO0 MOJICICH.

Jemoncmpayuu.

Mexanudeckue, TeIIOBBIC, SJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE SIBIICHUSI.
dusnueckue MpuOOPHI U IMPOLIEIypa MPSAMBIX H3MEPEHUH aHAIOTOBBIM U U(DPOBBIM ITPUOOPOM.
Jlabopamopuvie pabomol u onvimol.

OrnpezienieHne EHbI AJICHUS KAl HK3MEPUTEIHLHOTO proopa.

N3mepenue paccTossHUAMN.

N3mepenue mioniaan u 00béMa. MeTos majieTku.

N3mepenne BpeMeHH.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ormpezenenne pa3MepoB Majbix Ted. MeTos psioB.

[IpoBenenue wuccneoBaHUsI IO TMPOBEPKE THUIOTE3bl: JAJBHOCTh MOJETA MIAPHUKA, IYIIEHHOTO
TOPU30HTANBLHO, TEM O0JIbIIIEe, YeM OOJbIIe BBICOTA ITYCKa.

Pa3nen 2. HepBOHa‘laJ'll)Hble CBCICHUS 0 CTPOCHHUH BelIeCTBA.

CTpOeHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX pa3MEPbl U MACCHI. OHI)ITI)I, JOKa3bIBAOIINUE TUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBmkeHne dactul BemiecTBa. CBS3b CKOPOCTH ABW)KEHMS 4YacTHUI[ C TemIepaTypoil. bpoyHoBckoe
neuxenue. uddysus. BzaumonelicTBrue 4acTull BelecTBa: NPUTSHKEHNE U OTTAJIKUBaHHE.

APpCF ATHBIC COCTOAHUA BCHICCTBA: CTPOCHUC I'a30B, )KH,HKOCTCﬁ u TBépI[BIX (KpI/ICTaHHI/I‘-ICCKI/IX) TCII.
BzanMmocss3n MCKIY CBOMCTBaMH BCIICCTB B PAa3HBIX arpC€raTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM
CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJbI.

Jemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue quddysum.

Habmonenue siBiaeHuit, 00bACHAIONUXCS MPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopnusie pabomot u onvimol.

OreHka JuaMeTpa aToMa METOJIOM PSAIOB (C UCIONb30BaHUEM (oTorpaduii).



OnpIThI 10 HAOJIOICHUIO TETNIOBOTO PACIIMPEHMSI Ta30B.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Pasnen 3. /IBukenue u B3aumojieiicTeue TeJl.

Mexanunueckoe nauxeHue. llyte u nepememienue. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUIKECHMUE.
CBoOogHOE TajieHHe Kak MpUMep HepaBHOMEpHOTo nBuxkeHUs ten. Ckopoctb. CpeaHsisi CKOPOCTh MHpuU

HCPaBHOMCPHOM ABUXKCHUMU. Pacuér IMyTH 1 BpCMCHU NABUKCHUS.

I'paduku 3aBUCUMOCTEN BEITMYMH, OMHUCHIBAIOIIUX ABMKeHHE. OOIMe MOHATHS 00 OTHOCUTEILHOCTH
nBrkeHus . CII0)KEHNEe CKOPOCTEH JUIs Tel, ABUKYIIUXCS MapaJUIeIbHO.

SIBnenue HWHCPLUH. 3aKkoH HWHCPLWH. BBaHMOHefICTBHe TCJI KaK MIpUYXMHA HN3MCHCHHSA CKOPOCTHU
ABUMOKCHUA TCII. Macca kak MCpa MHCPTHOCTU TCJIa B IOCTYIIATCIIbHOM JIBUKCHUHU. IInotHOCTB BCIICCTBA.

CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €CAMHULIC 00BéMa BCIICCTBA. CMecH U CIIaBbL. HOBerHOCTHaﬂ
W TUHENHAas TJIOTHOCTb.

Cuila KaKk xapakTepUCTUKa B3auMoaecTBus Tel. Cuia ynpyroctu u 3akoH ['yka. Mi3smepeHue cuibl ¢
MTOMOIIBIO0 TUHAMOMETpA. SIBICHHME TATOTeHHS W cuia TshkecTd. Cuila TSHKECTH Ha JIPYruX IuiaHeTax. Bec
tena. HeBecomocTs. CrokeHHE CHWII, HAMPABICHHBIX MO OJHOW mpsimoil. PaBHoxpeWcTByromas cui. Cuna
TpeHus. TpeHHe CKOIBKEHUS U TPEHUE TOKOs, BA3KOe TpeHHEe. TpeHue B MpUpoJie U TEXHHKE.

Jemoncmpayuu.

Hab6mronenne MexaHU4ecKoro ABMKEHUS Tea.

N3mepenune ckopocTy MPSIMOJIMHEHHOTO ABHKEHUS.

Habuntoienue siBjeHUs] UHEPIUH.

HaGuroienne n3MeHeHUsT CKOPOCTH TP B3aUMOJICHCTBUU TEJI.

CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEII.

CrnosxeHue cuil, HaPaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuvie pabomol u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIApUKa B JKUAKOCTHU, MOJIETH SJIEKTPHUECKOTO
aBTOMOOWJIS U TaK Jajee).

OHpe,Z[CJ'ICHI/IC CpC,Z[HCfI CKOPOCTH CKOJIBXKCHU A 6pyc1<a HJIN 1IapuKa 1o HAKJIOHHOM IINIOCKOCTH.
OHpe,Z[CJ'ICHI/IC IIJIOTHOCTHU TBép)lOl"O TCIa.

OMnBITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTb PACTSKEHUsS (IedopMalnu) MpYKUHBI OT MPUIIOKEHHOM
CUJIBL.

OHBITBI, ACMOHCTPUPYIOHINUEC 3aBUCUMOCTDb CUJIbI TPCHUSA CKOJIBKCHUS OT CUJIbI JABJICHUS U XapaKTEpa
COTPHUKACAIOIIMXCS TIOBEPXHOCTEH.

Pasznea 4. /[aBjieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3os.



Hasnenue. Cuna paBiaeHus. CrocoObl yMEHBINIEHWS W yBEIWYCHHS 1aBiieHus. JlaBieHuwe rasa.
3aBUCHMOCTh JaBIICHUS Ta3a OT 00bEéMa u TemmepaTyphl. llepenada mnaBieHus TBEPABIMU TellaMH,
KUIKOCTAMHU U razaMu. 3akoH Ilackains. [IlHeBMaTHUecKkue MalInuHBbI.

3aBUCUMOCTh JIaBJICHHSI KUJAKOCTH OT TJIYOMHBI MOrpykeHus. ['uapocraTuueckuili mapaokc.
CooOmarommuecss  cocyasl. [wapaBiaudeckue MexaHU3MBL. VIcronb30oBaHWE BBICOKMX JIaBIICHUU B
COBPEMEHHBIX TEXHOJOTHUSIX. Y CTPOUCTBO BOJOIPOBO/A.

Atmocdepa 3emun u armochepHoe naBicHHe. [IpUYHMHBI CYIIECTBOBAHMS BO3AYLIHOW OO0OJIOYKU
3emuu. OnbiT Toppuuemnnu. U3mepenue arMocGepHOro aBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJT ypoBHEM MoOpsi. [IprOopsl 1iist m3MepeHust aTMOCPEPHOTO JTaBICHUSI.

JlelicTBUE *KUAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX Teso. BeITasikuBaroias (apxuMe10Ba) cuiia. 3aKkoH
Apxumena. YciaoBue BOZHUKHOBEHUS BBITAJIKUBAIOIIEH (apXUMEI0BOW) CHUIIbI, oATeKanue. [lnaBanue ted.
BosnyxormuaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JAaBJICHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaua naBneHuUs KUJKOCTHIO U Fa30M.

CooOmiaromuecs COCybl.

I'mppasimueckwmii npecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CHUIIBI OT 00bEMa MOTrPyKEHHOM B )KUJIKOCTh YaCTH Tella U TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

YcaoBue miaBaHus T IJ1aBaHUE WU MOTrpy>KEHUC TCJI B 3daBUCUMOCTH OT COOTHOIICHUA IUIOTHOCTEH
TEJ1a U X KUAKOCTU.

Jlabopamopuvie pabomot u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyKEHHON B )KUJIKOCTh YaCTH TeJa.
OrnpeneneHre BbITAIKUBAIOUIEH CUIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUIIBL, IEHCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT MACCHI TEJA.

OnbITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJKUBAIOLIEH CUJTBI, ICHUCTBYIOIIECH HA TEJIO B XKUIKOCTH,
0T 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TeJa M OT IJIOTHOCTH KHUIAKOCTH.

KoHcTpyupoBaHnue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOAKHU U ONPEEIICHUE €€ IPy30I0IbEMHOCTH.
Pasnea 5. PaGora n MOIIHOCTB. JHeEprus.

Mexanuueckas pa60Ta IJId CUJI, HAITPaBJICHHBIX BAOJIb JIMHWUU IICPCMCIICHUS. MOH_IHOCTI:.



[IpocTble MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJIMCIACT, HAKIIOHHAS IJIOCKOCTh, HO)KHUYHBIA MEXAHU3M.
MowmenT cunbl. PaBHoBecue pbruara. IIpaBuiio MomeHTOB. IIpuMeHeHHe npaBuila paBHOBECHs pblyara K
6110Ky. «30s0T0e npauiio» MexaHuku. KITJI mpoctbix Mmexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY, TEXHUKE,
JKUBBIX OPTaHU3Max.

Mexanuyeckas sHeprusi. Kunernueckas u moTeHuuaidbHas sHeprus. I[IpeBpalienue oaHOro BUIa
MEXaHUYECKOI HEepPTruu B APYyroil. 3aK0H COXpaHEHUs U MPEBPAILlEHUs] YHEPTHUH B MEXaHHKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.

N3yyenue mpaBuiia pslyara Ass MOJBUKHOTO U HEMOJIBUYKHOTO OJIOKOB.

Onpenenenne KIIJ] moaBu«HOro 1 HENOIBUKHOTO OJIOKA.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPY30B IIPU TTOMOIIH MTOABHYKHOTO OJIOKA.

N3yuenue 3akoHa COXpaHEHUST MEXaHUYECKON YHEPTHH.

8 KJIACC

Pasgea 6. TemioBbie ABJICHHUS.

OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHHUs BelecTBa. Macca n pa3mepsl
aTOMOB U MOJIEKYJI. OTIBITBI, TOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHui Bemecta. Kpucramimyeckue u amopgHsbie
tena. ['padeH — HOBBIN MaTepual st HOBBIX TEXHOJIOTUH. TeXHOIOrUU MOTyYeH s UCKYCCTBEHHBIX aJIMa30B.
OObscHEHNE CBONCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJI0KEHUN MOJIEKYJISIPHO-KMHETUYECKOM
teopun. IloBepXxHOCTHOE HATSHKEHHE, CMAuMBaHME, KalWUIApHBIE SBICHMs. TE€IUIOBOE pacIIUpEeHUE H
c)Katue. 3aBUCHMOCTb JIaBJICHUS ra3a oT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TEMIEPATYPhI CO CPEIHEN KHHETUUECKON SHEPTUEN TEIIIOBOTO ABUKEHUS YaCTHII.
TemneparypHbI€ LIKaJIBL.

Buytpennsst sneprusi. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEpPIuu: TEIUIonepenadya U COBEpIICHUE
paOoTel. Buasl Teruiomepenauu: TEMJIONPOBOJHOCTh, KOHBEKLUS, W3IydeHue. Buasl Teruonepenaun B
npupoje u TexHuke. HeoOpaTHMOCTh TEIIOBBIX MPOIECCOB.

KonnyectBo TemnotTel. YaenbHas TEMIOEMKOCTh BellecTBa. TenaooOMeH M TEIIOBOE PABHOBECHE.
3akoH HproToHa-Pruxmana. YpaBHeHue TeIoBoro 6anaHca.



[InaBneHne ¥ OTBepAEBaHME KPUCTAIUIMYECKHX BEILECTB. YIENbHAs TEIUIOTA IUIABJICHMS.
[TapooOpazoBanne u koHaeHcauus. Mcnapenuwe. Kumenwe. VYnenbHas Temaora mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUs OT aTMOC(epHOoro naBieHus. HachllieHHbI U HEHACHIILEHHbIH map.
Brnaxnocts Bo3ayxa.

OHeprus TOIIMBA. Y ieJbHasl TEMJI0TAa CTOPAHMUSL.

[Tpunnuner pabotel TemmoBbix asurarencii. KIIJ[ TemmoBoro apurarens. TemnsoBwie IBHratenud u
3alIUTa OKpYyXKarolleu cpenbl. TernoBbie TOTEPU B TEILIOCETSX.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECccax.
Jemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

Habntoienue siBjaeHMi MOBEPXHOCTHOTO HATSXKEHUS, CMAYUBAHUS U KalTWJUISIPHBIX SIBICHUH.
HaGuroieHre TemIoBoro pacimpeHus Tedl.

N3menenune naBieHus ra3a npu M3MEHEHUHM 00bEMa U HArPEBAHUU WUITU OXJIKICHUH.
[IpaBuna u3amMepeHus TeMrepaTypsbl.

Buasl Teronepenayun.

OxnaxkieHue Ipy COBEPIICHUH PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMHU CHIJIAMH.

CpaBHeHHE TEMI0EMKOCTEN pa3IMYHbIX BEILIECTB.

HalGmronenue kuneHusl.

HabmroieHre mocTostHCTBa TeMITepaTyphl MPH TIJIaBICHUU.

Mogaenu TerIoBbIX ABUTaTENEN.

Jlabopamopmuvie pabomovl u onvimol.

OMnBITHI 10 OOHAPYKEHUIO CUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSDKEHUS.

OMBITHI TIO BBIPANTMBAHUIO KPHUCTAJIOB MTOBAPEHHOM COJIM WIJIHM caxapa.

N3mepenue temneparypsl py NOMOIIHN KUAKOCTHOTO TEPMOMETpPA U 1aTYMKa TEMIIEPATYPBI.
OnbITHI 10 HAOTIOJICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue AaBJIeHUs BO3ayXa B OAJUIOHE MITIPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT ero 00bEMa U TeMIepaTyphl.



[TpoBepka runoTe3bl TMHEHHOM 3aBUCHMOCTH JITTUHBI CTOJIOMKA YKUIKOCTH B TEPMOMETPUUECKON TPYyOKe
OT TEMIIEPATYPEL.

Habnronenne u3MeHeHus: BHyTPEHHEH SHEPTUU Teja B pe3ysbTaTe TEIUIonepeiaun U paboThl BHEITHUX
CHIL.

HccnenoBanue siBeHUs TEIUIO0OOMEHA TP CMENIMBAHUH XOJIOTHOW U TOPsIYed BOJIBIL.

Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH TpU TEIUNIOOOMEHE ¢ HarpeTbiM
METAJUINYECKUM LIMINHAPOM.

Omnpenenenre MOITHOCTH TETUIOBBIX MOTEPH (3akoH HeroTOHa-PrxMana).
Ormpenenenne yAelIbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCnapeHus.

OrnpenenieHre OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

Ornpenenenue y1eabHOM TEIUIOTHI TIJIaBJICHUS JibA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpuszauus Tenl. JlBa poaa 3IEKTPUUECKUX 3apsfoB. B3ammoneicTBue 3apspKEHHBIX Tel. 3aKOH
Kymona.

Onextpuueckoe 1mose. Hampspk€HHOCTH — anekTpuyeckoro mois. IlpuHumn — cynepnosunuu
ANEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJEeMEHTapHbIM anekTpuuyeckuil 3apsa. CTpoeHue aroma.
IIpoBOAHMKY, TUANEKTPUKH U NIOJYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

SHGKTpI/I‘IeCKI/II\/II TOK. Y CJIOBHUS CyHICCTBOBAHHUA SJICKTPUYCCKOT'O TOKA. M cTOUYHMKY TTOCTOSIHHOT'O TOKA.
Z[eﬁCTBHH DJICKTPHUYCCKOI'0 TOKa (TGHJ'IOBOC, XHUMHUYCCKOC, MaFHI/ITHOG). QHCKTpI/I‘IeCKI/Iﬁ TOK B MCTaJllax,
KHUIKOCTAX U ra3ax.

Onekrprueckas nenb. Cuna Toka. DIEKTPUYECKOE HaIpsKeHUuEe. AMIIEPMETP M BOJBTMETP B LIETIH
MIOCTOSIHHOTO TOoKa. CONpOTHBIIEHNE NPOBOJHUKA. Y AEIBHOE CONPOTHBIECHHE BellecTBa. 3akoH Oma i
yuacTka 1enu. [locnenoBarenbHoe U MapamieabHOE COEAMHEHHE MPOBOIHUKOB. DJIC B 1€ MOCTOSHHOTO
Toka. 3akoH Oma jma monHod nenu. IlpaBuna Kupxroda. Pacyér mpocThIX 3JIEKTpUYECKUX LEmei.
HenuneiHnpie 271€MEHTHI.

PaGora u MomHOCTh 37eKTpuueckoro Toka. 3akoH Jxoyng-JleHma. OnexkTpuyeckue LENud U
NoTpeOUTENH IEKTPUIECKOi sHeprun B ObITY. KopoTkoe 3aMbikaHMe.

[ToctossHHBIE MarHUTHI. B3anmoneiicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE nosie. MarHuTHoe noJie
3eMJIu ¥ €To 3HaueHue A )ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJIe 3JEKTPUIECKOoro Toka. OmnbIT
Awmmnepa. [IpuMeHeHue 1eKTPOMarHuTOB B TEXHUKE. J[eMCTBHME MarHMTHOTO MOJIsi Ha MPOBOJHUK C TOKOM.
Cuna Ammnepa u omnpejelieHUe €€ HalpaBJICHHs. DJIEKTPOJABHUIaTellb MOCTOSSHHOTO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNeH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHue snekTpoMarHUTHONM MHAYKUMH. [IpaBmiio JleHna. DaexkTporeHepartop.
CriocoObl MOTy4YeHUs SIEKTPUIECKON SHEPIUU. DIEKTPOCTAHIIMH Ha BO30OHOBIISIEMBIX UCTOUHUKAX SHEPTUH.
DKOJIOTrHYeCcKHe MPoOIeMbl S3HEPTETUKU. TOIIIMBHBIE AIIEMEHTHI U DJIEKTPOMOOMIIH.



Hemoncmpayuu.

DnekTpu3anus Teul.

JIBa posia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DnexTpocTaTuuecKas HHIYKIHS.

3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.

MonenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOT0 MOJIS C IOMOIIBI0 OyMa)KHBIX CyJITa
[IpoBOIHMKY U AUBIIEKTPUKHU.

HcTouHNKH MOCTOSHHOTO TOKA.

JIeNCTBUA DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

["a3oBbIi pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

W3mepenue 31eKTpUYecKOro HanpsyKEHUs! BOJIBTMETPOM.

Peocrar n mara3uH cOnpOTHUBIICHUN.

B3anmopeicTBre MOCTOSTHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIeHUs MOTIOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT OpcTena.

MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNeKTpOoABUTATEb IIOCTOSTHHOTO TOKA.

OmnsiTel Dapajes.

DneKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

OnpIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH TEJl IIPU COMPUKOCHOBEHUH U UHAYKIIUEH.
HccnenoBanue necTBUS AIEKTPUUECKOTO OIS HA TPOBOJIHUKYU U TUDJIEKTPUKH.

COopka 1 ucnpITaHUE IEKTPUUECKOH 1eH MOCTOSHHOTO TOKA.



HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MPOTEKAIOMIETO 4Yepe3 pEe3UCTOp, OT HAmpsDKEHUs Ha
PE3UCTOPE M COMPOTUBIICHUS PE3UCTOPA.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL DJJICKTPHUYCCKOI'O0 COIIPOTHUBJICHUA IIPOBOJHHUKA OT Cro
JJIWHBL, ILTOMAAW IIOIIEPEYHOI'0 CCHCHUA U MaTCpHrajia.

Onpenenenne y1eabHOro CONPOTUBIIEHNUS IPOBOIHUKA.

[IpoBepka mpaBuia CII0KEHUST HAMIPSKEHUHN TIPU MOCIIEI0BATEILHOM COSAMHEHUH JABYX PE3UCTOPOB.
[IpoBepka nmpaBuiia AJis CUIIBI TOKA MIPH MAPAIIIEIIBHOM COSMHEHUH PE3UCTOPOB.

Onpenenenne 3/]C 1 BHyTpEHHETO CONPOTUBIICHUS HICTOYHHKA TOKA.

[IpoBepka mpasmi Kupxroda.

[IpoBepka BbinoIHEHUS 3aKk0HAa OMa JUIsl TOJTHOM LIeTH.

N3yuenue BOJBTAMIEPHBIX XapPaKTEPUCTUK HEIMHEHHBIX JJIEMEHTOB (JIaMIbl HAKaJWBAHUS WIU
MTOJTYTTPOBOTHUKOBOTO JIMO/IA).

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJICKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
Onpenenenne KII/] narpesarens.

I/ICCJ'IC)IOBaHI/Ie MarsuTHOI'O B3aHMO)IeI710TBPIfI IIOCTOAHHBIX MAarHuToOB.

I/I3y‘~ICHI/I€ MAarauMTHOTIO IMOJIA MOCTOAHHBIX MArHUTOB IIPU UX O6’I)GI[I/IHCHI/II/I " pasaCICHUN.
HccnenoBanue necTBUS 3JEKTPUYECKOIO TOKa HA MATHUTHYIO CTPEJIKY.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KaTyIIKU C TOKOM M MarHuTa oT
CHWJIBI M HaIlpaBJICHUs TOKA B KaTYIIKE U OT HAIUYUs (OTCYTCTBHUSA) CEpJCUHHKA B KaTYLIKE.

N3yueHne neicTBUs MArHUTHOTO I10JIS Ha IPOBOJAHUK C TOKOM.
KonctpynpoBanue u usydeHue padoThl SJIEKTPOABUraTEeIsl.
N3mepenue KIIJ{ anexTpoaBUrarenbHoON yCTaHOBKH.

OnBITEL 110 HCCICAOBAaHUIO SBJICHUS 3H€KTpOMaFHI/ITHOI71 HHAYKOWHW: HCCIICAOBAHUC H3MCHCHHUM
SHAYCHUA U HAIIPABJICHUS MHAYKIIUOHHOT'O TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJI€HHS.



Mexanunueckoe IBMKeHHE. MarepuanbHas Touka. CriocoObl ONMUCaHMS MEXAHWYECKOIO JIBUKECHUS:
TaONMUUHBIA, Tpaduueckuii, aHanutuuyeckuid. Cucrema orcuyéra. OTHOCHTENBHOCTh MEXaHUYECKOTO
JBUKCHHUSL.

BexTopHbIe BEJIMYMHBI, ONEPALMNA C BEKTOPAMHM, MPOCKLUUU BEKTOpa. Paguyc-BeKTOp MaTepuaabHOU
TOYKH, IIEpEMELICHUE Ha INIOCKOCTH. PaBHOMepHOe mpsMOJIMHENHHOe JBHKEeHHE. HepaBHomepHOe
IPSIMOJIMHENHOE ABMKeHNe. CpellHsAs U MTHOBEHHAsi CKOPOCTH Tela TP HEPAaBHOMEPHOM JBUKCHHM.

Yckopenue. PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE JBUKCHHE. Y CKOpEHHE CBOOOIHOTO maieHus. OmbITHI
lanunes.

I'padmueckas uHTEpHpeTanusi YCKOPEHHS, CKOPOCTH, MPOHACHHOTO MYTH M MEpEeMEUICHHS JUIs
MPSIMOJIMHEHHOTO JIBH>KCHMUSI.

JIBr>keHue Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY.

JIBI>KEHHE 110 OKPYKHOCTH. JIMHEeHHas CKOpOCTh, YIJIOBasi CKOPOCTb, MEPUOJ U YAaCTOTa 0OpallleHus
IIPY PAaBHOMEPHOM JIBUKEHHHU 110 OKPY>KHOCTH. CKOPOCTb U YCKOPEHUE MPH ABMXKEHUU IO OKPYKHOCTH.

Bexkrop cuibl. PaBHOAEHCTBYIOIIAS CHIIA.

[Iepse1it 3akoH Herorona. Bropoit 3akon Herotona. Tpetuit 3akoH Herotona. [IpuHnun cynepno3unuun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CUiia TPEHHUS! CKOJIBKECHHS, CUJIa TPEHUSI TTOKOs, IPyTHe
Bubl TpeHus. KoadduuueHt tpenus.

Z[BI/I)KGHI/IC TCJI IO OKPYIKHOCTHU I10 JIEHCTBUEM HECKOJIBKHUX CHII.

3akoH bepHymin u nogbéMHas cuna Kpbuila. COBpEeMEHHBIE JIE€TATEIbHBIE ammaparbl, CyJla Ha
MOJIBOJTHBIX KPBUIbSIX, aHTUKPBIJIO Ha CKOPOCTHBIX aBTOMOOWIISIX. J[BUYKEHME [T0€3/1a Ha MAarHUTHOM MOy IIIKE.

Cuna TSHKeCTH UM 3aKOH BCEMHUPHOTO TATOTEHHUs. J[BHKeHUe Tea BOKPYT IPaBUTAIMOHHOIO LIEHTpa (B
ToM yucie mianeT Bokpyr Comnia). [lepBast kocmMuueckast ckopocTb. HeBeCOMOCTh U eperpys3KHu.

PaBHOBecue wMarepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Tenmo. PaBHOBecwe TBEPAOrO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynse Tena. M3meHenne ummyinbca. MMIynbC cuibl. YOPyroe M HEYNpyroe B3aMMOJECHCTBHE.
3aKOHbI U3MEHEHHUSI U COXPAaHEHUsI UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanuueckasi paboTa ¥ MolTHOCTh. PaboTa cui TspKecTH, YNpyroctd, TpeHus. CBs3b dHEPTHU U
pabotel. [loTeHnmanbHast SHEPruUs Teja, MOJHITOrO0 HaJl MMOBEPXHOCTHIO 3eMitH. [loTeHInampHas SHEpTHs
ckartoi mpyxkuHbl. Kunernueckass sHeprusi. Teopema O KHHETUYECKOM SHEpPruu. 3aKOH HM3MEHEHHUS U
COXpaHEHHUsI MEXaHWYECKOW YHEPTUH.

Hemoncmpayuu.

Habmoienne MexaHn4ecKoro JBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TET OTCUETA.

CpaBHeHMe IyTell U TPaeKTOPUH IBHXKEHHS OJHOTO U TOT'O JK€ TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne ckopoCcTu U yCKOPEHHUSI MPSIMOIUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.



HaGmronenue aBmKeHUs Tena mo OKPy>KHOCTH.

Habmtoienne MexaHW4YecKuX SIBICHMM, MPOUCXOIAIMX B cucteme orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIEHO KaOMHETa (DU3HKHU.

Ha6J’II-OI[€HI/IC PpaBHOBECHUA TCII, CBO6OI[HOFO ImagcHus, KoJIeOaHMs MasATHUKA B HHCPUUAIBHBIX CUCTCMAX
KaK MOATBCPIKACHUC MTPUHIIUITIA OTHOCUTCIILHOCTH.

3aBUCHUMOCTbH YCKOPEHUS TeJIa OT €r0 MACChl U JICUCTBYIOIIEH HA HETO CHJIBI.
Habnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena npu yCKOPEHHOM JIBUKCHHH.

[lepenaya umiynbca Mpu B3auMOICHCTBUU Tell.

[Ipeobpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEJL.

CoxpaHeHue UMITyJIbca IIPU a0COIOTHO HEYIPYIOM B3aUMOAECHCTBUH.
CoxpaHeHue UMITyJIbCa MPH yIIPYTOM B3aUMOJICHCTBUH.

HabnroneHne peakTHBHOTO JIBHYKEHHS.

CoxpaHeHue SHepruy Ipy CBOOOTHOM MaJICHHH.

CoxpaHeHue SHEPTHU NPU ABMKEHUU Tella MO JeHCTBUEM MPYKUHBI.
Jlabopamopuvie pabomovt u onvimol.

KoncTpyupoBanue Tpakra i pa3roHa W JaJbHEWIEr0 PaBHOMEPHOIO JIBMKEHHUS IIApUKa WIN
TEJICKKHU.

OHpCHCHCHI/Ie cpez[Heﬁ CKOPOCTHU CKOJIBKCHU 6pyc1<a WM J[BWXKXCHUSA IIapuKa I10 HaKJIOHHOM
IIJIOCKOCTH.

OHpe,Z[CJ'ICHI/IC YCKOPCHUA TECJIa ITPpHU paBHOYCKOPCHHOM JIBUKCHUU I10 HaAKJIOHHOH INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBIDKCHHWH O€3 HadalbHON
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CAM NP PABHOYCKOPEHHOM JBWKEHUU 0€3 HadyalbHOM CKOPOCTH ITyTH
OTHOCSITCA KaK psii HEYETHBIX YMCEIl, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanue MBIKEHUS Tella, OPOIMICHHOTO TTOJT YTIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUSI.
Omnpenenenue kodpuimeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU TPYKUHBIL.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOUICH B MPYKHMHE, OT CTENEHH AepOopMaluu
IIPY>KHUHBI.



Onpenenenue paOOTHl CHIJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHU Tejla IO TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

Onpenenenre pabOThI CHUJIBI YIPYTOCTH NPHU MOABEME Tpy3a C HCIOJIB30BAHWEM HEIMOJBHKHOTO U
MOJIBHKHOTO OJIOKOB.

Pasznen 9. Mexannveckne KoJje0aHus U BOJIHBI.

Konebarenpnoe nBrmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWI: MEPHO, 4acToTa, aMILIUTYAA.
['apmonnyeckue kosebanus. 3aTyxaromme Kojaedanus. BeiHyxaeHHsle konebanus. Pezonanc.

Matemaruueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalieHne snepruu npu KosiaedaTeabHOM JABMKEHUU.
Mexanudeckue BOJIHBL. [IpomosnpHbie W mornepedyHbie BoOJIHBL. (CBOMCTBA MEXaHMYECKUX BOJIH:
untepdepenusa u gudpaxus. JmHa BOJIHBI U CKOPOCTh €€ pactnpocTpaHeHus. MexaHuyecKrue BOJHBI B

TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3Byk. PacnipocTpanenue u orpaxkenue 3Byka. [ pOMKOCTh 3ByKa U BbICOTa TOHA. Pe30HaHC B aKyCTHKE.
WNudpa3Byk u ynpTpa3Byk. Mcrnonb3oBaHue yibTpa3Byka B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

Habnronenune xoneOaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habntonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habuntoienne BbIHYX/I€HHBIX KOJle0aHUIl U pe30HaHca.

PacnpocTpanenue npoJoiabHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIENN).

Habmtonenue nnrepdepeHunu 1 Jupakiuy BOJIH Ha TOBEPXHOCTH BOJBI.

HabitoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomsl u onvimol.

OmnpeneneHue 4acTOTHI U MEPHOA KOIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHne 4acTOThI U MepHOJia KoleOaHUH PyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEpHOAA KoJleOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCUMOCTH ITEPHO/Ia KOJIEOAHUH Ipy3a, MOABELIEHHOTO K JICHTE, OT MacChl Ipy3a.

OmnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IEpuoja KoeOaHUH MPYKMHHOTO MAasTHHUKA OT MacChl
rpy3a " )KECTKOCTHU NPYKUHBI.

N3mepenue yckopeHust CBOOOHOTO MaieHHUsI.

Pazgea 10. DiaekTpoMarHuTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA AJEKTPOMArHUTHBIX BOJH. [llkana
OJICKTPOMArHuTHBIX BOJIH. HUcnions3oBanue OJICKTPOMAIrHUTHBIX BOJIH JIS COTOBOH CBSA3H. PaIII/IOJIOKaI_[I/IH.
Kocmuueckas cBsizb.

DJeKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA cBeTa: MHTEP(EPEHIUSI U
TG PaKIHS.

Jemoncmpayuu.

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH.

HNutepdepennius u qudpakmus ceera.

Jlabopamopuvie pabomsl u onvimol.

W3ydenue cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbI0 MOOMIIBHOTO Tese(oHa.

[IpoBeneHUE OMBITOB IO HAOIOACHUIO HHTEPPEPEHITUU U TUDPAKIIUU CBETA.

Paznen 11. CBeToBbIe IBJICHHUS.

JlyueBass Mozenb cBeTa M TeoMeTpuveckas ontuka. Vcrounuku cBeta. [IpsimonmHeitHOe
pacrmpoctpanenue ceeta. 3armeHust Connna u Jlynsl. Otpakenue ceera. [Lmockoe 3epkano. 3aKoH OTpaKeHUs

cgeta. [locTpoenue nzobpaxkeHuit, chopMUPOBAHHBIX 3EPKATOM.

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPEIIOMJICHUA CBCTA. ITonHoe OTPAKCHUC CBCTA. Hcnons3oBaHue mogHOIO
OTpa’XCHUA B OIITUYCCKHUX CBECTOBOAAX, OIITOBOJIOKOHHAA CBA3b.

JIunza, xon nyueil B nmuH3e. Popmyna TOHKOM nuH3bL. [locTpoenne n3obpaxeHuit, chopMUPOBAHHBIX
TOHKOM nmH30H. OnrTrueckas cuctema (QoroarnmnapaTa, MUKpOCKONa M Teieckomna. ['7a3, kak onTudeckas

cucrema. BJ'II/I30pyKOCTL " JAJIbHO3O0PKOCTD.

Paznoxxenue 6enoro cBera B CIICKTP. OmnrwiTel HetoTona. Crioxkenue CIICKTpAJIbHBIX IBETOB. Z[I/ICHepCI/ISI
CBETa.

Jemoncmpayuu.

[IpssMOnMHENHOE paCIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.

[Tonyuyenne n300pakeHHii B IIIOCKOM 3epKaje.
[Ipenomienne cBera.

OnTHYecKu CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ell B pacCeuBarOLLEH JTUH3E.
[Tonmyuyenne n300pakeHUI C ITOMOIIBIO JTMH3.

[Tpunnun nefictBus Goroamnmnapara, MUKPOCKOTIA M TEJIECKOTIA.



Mopens riasa.

Pa3noxxenue 6enoro ceera B CIEKT.

[Tosrydenue 6emoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.

HccnenoBanue 3aBUCUMOCTH yTila OTPaXXSHUS CBETOBOTO JIy4a OT yTIJia MaICHUSs.
N3yyenne cBONCTB M300paskeHus B IJIOCKOM 3epKaje.

I/ICCJ'IG,Z[OBaHI/IC 3aBUCUMOCTH YyTJjia HNPCIIOMIICHHA OT Yyrjla naJaCHusd CBCTOBOI'O Jiyda Ha I'paHUIC
«BO3AYX—CTCKIIO».

[Tonyuenue n300paskeHH C MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenue (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnBITHI 1O Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB P UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.
Pa3znen 12. KBanToBble siBJIEHUS.

OmnsiTel Pezepdopaa u mianerapHas mojenb aroma. Monens atoma bopa. Mcnyckanue u normnouieHue
cBeTa aroMoM. KBaHThI. JInHelHyaTble CIEKTPHI.

PagunoaktuBHOCTh. Anb(da-, 6eTa- u raMMa-u3nydenusi. Ctpoenre aToMHoro siapa. HykiionHnas mojens
aToMHOro siapa. M3oronsl. PagnoaktuBHele npespamenus. Ilepron nonypacnaga atomHsIx sanep. Jleicteue
PaZMOaKTUBHBIX U3JTyUYE€HUH Ha )KUBbIE OPraHU3MBbI. 3alllUTa OT PaJUMOAKTUBHOTO U3IyUYCHHUS.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsI0OBOTO U MACCOBOTO YHCEI. DHEPrusi CBS3M aTOMHBIX
anep. CBsA3b Macchl M 3Hepruu. Peakuuu cunte3a n nenenus sanep. Vcrounukn sHeprum CosHna u 3BE37.
SnepHas sHepreTuka. DKoJ0ru4eckue npoOaemMsl SAEPHON SJHEPTETUKHU.

Hemoncmpayuu.

CrieKTphl U3ITy4€HUs U MOTJIOIIEHUS.

CrieKTphl pa3anyuHbIX I'a30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe Bunbcona.

PaboTta cuéTunka MOHU3UPYIOMNUX U3TyICHHM.

Perucrpanus nznmydeHus: npupOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabnroneHune CrijonHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusm).



N3mepenue paaroakTuBHOTO (oHa.
IToBTOPHUTENBHO-00001IAKOIMIA MOYJIb.

[ToBTOPUTENBEHO-0000IMAOINK  MOAYIh MpEeIHA3HAYCH Ui CHUCTEMaTH3aluu W 0000IIeHus
MPEMETHOTO COJICPIKAaHUSI U OIBITA NESTSILHOCTH, MPHOOPETEHHOTO MPH M3YyYEHHH BCETO Kypca (DU3HKH
yriyOJaEHHOTO YPOBHS, a TAKXKE JIJIsl IOJITOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY JK3aMeHY 10 (QH3uKe.

B mporecce n3ydeHus: JaHHOTO MOZYJSI peas3yIOTCS M MOJIyYaloT AajibHeilee pa3BuTHE yueOHbIe
NecTBUs, 00ecleynBaloOIie JIOCTHXKEHUE MPEAMETHBIX U METalpeAMETHBIX pe3yJbTaTOB OOy4eHHs,
(dbopMHpOBaHHE ECTECTBEHHO-HAYYHOH T'pPaMOTHOCTH: OOBSCHEHHWE W OIMCaHHWE SBICHUHA HA OCHOBE
pUMeHEeHUs GU3NYECKUX 3HAHUHN, UCCIIEI0BATENbCKUE IEUCTBUS (BBIABI)KEHHE TUIIOTE3, TOCTAHOBKA LIETH
U IUTAaHUPOBAHUE UCCIIEIOBAHMSI, aHAIM3 JAHHBIX U MOJIYYEHHUE BHIBOJIOB).

[IpennouruTenbHOM GOPMOIT OCBOCHHS MOIYJIS SIBIISIETCS IPAKTUKYM, IIPOTrpaMMa KOTOPOTO BKITFOYALT:

peleHue 3ajay, OTHOCSIIUXCS K pa3IMYHbIM pa3jiesiaM U TeMaM Kypca (U3UKH, B TOM YUCIIE 3ajad,
MHTETPUPYIOLIUX COJIEP)KaHNE PA3HBIX Pa3/IeNoB;

BBITIIOJTHEHHUE JIA0OPATOPHBIX pabOT U ONBITOB (BKJOYas paOOTHI M OMNBITHI U3 MEPEYHEN K paszzienam
Kypca) B YCIIOBHSIX CaMOCTOSITEIBHOIO IJIAHWPOBAHUS MIPOBEIECHUS UCCIIE0BAaHNUs, BbIOOpAa 1 0OOCHOBAHUS
METOJ1a U3MEPEHUSI BETMUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKU;

BBITIOJIHEHUE TMPOOJIEMHBIX 3aJaHUi  MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa (3agaHus IO
€CTECTBEHHO-HAYYHON TPAMOTHOCTH ), B TOM YHCJIE 3a/IaHUI C MEKIIPEIMETHBIM COJIEPKAaHUEM;

paboTy Haja TPYNIIOBHIMH WM WHIWBUAYAIBHBIMU MPOEKTAMH, CBSI3aHHBIMHU C COJIEpKaHHEM Kypca
¢bu3uku.

W3ydyeHne  TNOBTOPUTENHHO-00OO0INAIONMIETO  MOAYJS  MOXET  3aKaHUMBaThCA  MPOBEACHHUEM
JMArHOCTUYECKOU paboThI 32 Kypc (PU3UKHU yIIIyOJIEHHOTO yPOBHSI, BKJIFOYAIOIICH 3aaHUsI Pa3HOTO YPOBHS
CII0)KHOCTHU. Pe3ynbTarhl BBIMOTHEHUS AUArHOCTUYECKOW pabOThI MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU
o0ydJaronmxcsi K OCHOBHOMY TOCYJapCTBEHHOMY 53K3aMeHY IO (U3UKe, a TaKKe CBHJIETEIHCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON TPAMOTHOCTH.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOTPAMMSBI 110 ®U3UKE HA VYIJIYBJIEHHOM
YPOBHE OCHOBHOI'O OBIIETI'O ObPA30OBAHUMA

N3yuenne ¢u3MKM Ha ypOBHE OCHOBHOIO OOILEro o0pa3oBaHMs HANpaBIEHO Ha JOCTHKEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pe3ynbrare n3ydenus GpU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00ydaromerocs 0yayT
c(hOpMHUPOBAHKI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTHU:

e I)nampuomuueckozo 6ocnumanus:



MPOSIBJICHUE MHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (PM3HUECKOM HAYKH;
LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;
o 2)2paskcoanckoz2o u 0yX06HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K AKTHBHOMY Y4YaCTHUIO B O6Cy)K[[eHI/II/I 06H.I€CTB€HHO 3HAYMUMBIX U 3THUYCCKUX HpO6JI€M,
CBs3AaHHBIX C ITPAKTUYCCKUM ITPUMECHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,

OCO3HAHHUEC BAXKHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIIUIIOB B ACATCIIbHOCTU y‘IéHOFO;
° 3)3cmemultec1<ozo eocnumaHus.

BOCTIPHSITHE 3CTETHYECKHX KauecTB (PU3NYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

e  4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HMHCTPYMEHTa TMO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHI, BaKHEHIIIEH COCTaBISIONICH KYIbTYpHI,

OpPHEHTAIUs] B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX IPEICTaBIEHUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS IIPUPOJIBI;

pa3BUTHE HAYYHOH JIF0O003HATEIIEHOCTH, HHTEPECa K UCCIIE0BATENLCKOM NesTeTLHOCTH,
e 5)popmuposanun Kynomypel 300p06ba u IMOYUOHATILHO20 OJ1A20NOYYUA:
OCO3HaHHUE IIEHHOCTH 0e30MacHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXKHOCTH
paBmII 0€301IACHOTO TIOBEICHUS HAa TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUUSCKUM H TEILIOBBIM 000PY/I0BAaHHEM

B JOMAIIHUX YCJIOBUSAX;

c(OpMHUPOBAHHOCTH HABBIKA PEQIIEKCHH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ IpaBa y
JIPYroro 4eaoBeKa;

e 6)mpyooeozo eocnumanus:
aKTUBHOE y4acTHe B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKaX CeMbH, 00pa3oBaTeIbHON OPraHU3aINH,
ropojia, Kpasi) TEXHOJOTHYECKON M COIMATbHOW HAIPABICHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3NICCKUX
3HAHUIM;
WHTEPEC K MPAKTHICCKOMY H3yUEHUIO PO eCcCHii, CBSI3aHHBIX ¢ (DH3UKOIA;

o 7)IK0ON02UYUECKOZ0 60CRUMAHUA:

OpHUEHTAIMs Ha MpUMEHEeHHe (PU3NUECKUX 3HAHUM JJIs pelIeHusl 3a/1a4 B 00J1aCTH OKpY Karolle cpepl,
IJIAHUPOBAHMS IOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEACTBUN JJI OKPY KaIOIIEH Cpeibl;

OCO3HaHUeE T1100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U MyTel UX pelieHus;
o 8)acanmayuu K UIMEHANOUWUMCA YCA0BUAM COUUATLHOU U RPUPOOHOIL CPedbl:

MOTPEOHOCTh BO B3aUMOJCHCTBUM MpPU BBHINOJIHEHWU HCCIEIOBAaHUI U MPOEKTOB (pu3MuecKoit
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;



MOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTb;

MOTpeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHUI, YMEHUN (POPMYIUPOBATH UJIEH, TOHITUS, TUTIOTE3bI O
(bu3HYECKUX 00BEKTAX U SIBICHUSX;

OCO3HAHHUC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (bHSI/IKI/I;
IIJIaHUPOBAHUE CBOCT'O pa3BUTHUA B HpI/IO6p€T€HI/II/I HOBBIX (1)I/ISI/I‘I€CKI/IX 3HaHI/II71;

CTpeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBSI3U IPUPO/IbI, OOIECTBA M SKOHOMHUKH, B TOM YHCIIE
C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OIICHKAa CBOMIX JICUCTBHH C Y4YETOM BIMSHHUSA HAa OKPYKAIOIIYIO CPEIy, BO3MOXHBIX TJIOOATBHBIX
OCJIEJICTBUU.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mporpamMmbl o (PU3MKE Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS Y
oOyuatomerocsi 0yayT copMupoBaHbl MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIIOUYAIOIIUE IO3HABaTEJbHbIE
yHHUBEpCcaIbHbIe ydeOHbIe AeMCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUEOHbIE IEHCTBUS, PETYIATUBHbBIE
YHUBEpCaJIbHbIC YUEOHBIC JCHCTBUA.

Ilo3HaBaTeabHbIE YHUBEPCAJbHBLIC y‘-leﬁl—[l)le JeHCTBUS
ba3oBble JJoruyeckue aeiicTBUSA:
BBISABJIATH U XapaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN 00BEKTOB (ﬂBHeHHf/'I), KJ'IaCCI/I(I)I/IL[I/IpOBaTB ux;

BBISABJIAITE 3aKOHOMCPHOCTU U IIPOTHUBOPCYHA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIOIICHI/I}IX,
OTHOCAIIHNXCA K (1)I/IBI/II-IGCKI/IM SIBJICHUSIM

BBIABJIATE HPUYHUHHO-CICICTBCHHBIC CBA3U IMPU U3YYCHHUU (1)PI31/I'—I€CKI/IX SIBIICHUM U mponeccoB, ACIaTb
BBIBOJZIbI C HCIIOJIB3OBAHUCM JACAYKTUBHBIX W HHAYKTUBHBIX YMOBaKHIOquHﬁ, BbIABHUI'aTh THUIIOTE3BI O

B3aMMOCBA3IX (1)I/I3I/I'—ICCKI/IX BCJIMYHH,

CaMOCTOSITENIbHO BBIOMPATh croco0 peleHns yueOHoH Gpu3nuecKoi 3a1aun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB peIlIeHUs, BBIOOp Hanbosee MoAXO0SAIIET0 ¢ yUETOM CaMOCTOSITEIHHO BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarebLCcKue AeiCTBHSA.
HCIIO0JIh30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT TTO3HAHMS;

MIPOBOJIUTH 110 CAMOCTOSITEIILHO COCTAaBICHHOMY IIaHY OIIBIT, HECIOKHBIN (PU3NUECKUN IKCTIEPUMEHT,
HeOOJIbIIIOE MCCIIeIOBaHNE (DU3NIECKOTO SIBJICHNUS,



OLIEHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMALIUIO, IOJYUYEHHYIO B X0/I€ UCCIIEI0BaHUS TN
IKCIIEPUMEHTA;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0O0OIIEHUS U BBIBOIBI 10 Pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OITBITA, UCCIIC/IOBAHHS,

IMPOTHO3UPOBATH BO3MOIKHOC ,Z[B,JIBHGIZLHCC pPa3sBUTHC (1)I/I3I/I‘-IGCKI/IX IMpOLCCCOB, a TAKKC BBIABHUIATb
IIpCAITIOJIOKCHU A 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pab6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3aIPOChI MIPU TOUCKE U 0TOOpe MH(DOpMAIMK HITH
JAHHBIX ¢ YYETOM MPETIOKEHHON yueOHOoM (pr3ndeckoit 3a1auu;

aHAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIHIO PA3IUYHBIX BUIOB U (HOpM
MIPEACTABICHUS;

OLICHMBATh  HAAEKHOCTb HH(MOpPMALMU 1O  KPUTEPUSM, MPEIJIOKEHHbIM  YUYUTEIEM  WJIU
c(OpMyIMPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENILHO BHIOMpaTh ONTUMAIbHYIO (OpMY MpEICTaBICHUS MH(POPMAIMN U WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJI0KHBIMU CXEMaMHU, JJuarpaMmmamMu, HHON rpauKoil 1 uX KOMOMHAIUSAMHU.

KOMMyHI’IKaTI’IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JeicTBUA:

B XO0A€ O6Cy)K,I[CHI/I$I yqe6H0ro Marepuaia, pe3yjJbTaToOB Ha60paTOpHHX pa60T " MPOCKTOB 3a/1aBaTh
BOIIPOCHI MO CYHMIECTBY 06cy>1<)1aeM0171 TEMbl W BBICKA3bIBATH WACH, HALICJICHHLIC Ha PCHICHUC 3aadu U
MOAACPIKAHUC OJ1aroxeaaTeIbHOCTH 06H_[eHI/ISI;

COTIOCTABJIATH CBOU CYKJIEHUS C CYKIECHUSMU APYTUX YUYACTHUKOB AHANIOra, OOHAPYKUBATh PA3IUUUE
M CXOJICTBO TTO3HITHIH;

BbIpaXXaTb CBOIO TOUKY 3PCHHA B YCTHBIX U TIMCbMCHHBIX TCKCTaX;

MyOMUYHO TMPEACTaBIATh PE3yJbTaThl BBIMOJHEHHOTO (DU3MUECKOTO OmbITa (DKCIEPHUMEHTA,
WCCTIEIOBAHUS, TIPOEKTA);

MMOHUMAaTh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHJAHON M MHAMBHUIYaJIbHON pabOTHI MpU pelIeHUun
KOHKPETHO! (PU3NUECKOil MpoOIeMbl;

MPUHUMATh LEJTU COBMECTHOM JESTEeIbHOCTH, OpPraHU30BBIBATH JEHUCTBUS MO €€ JAOCTUIKEHUIO:
pacmpenenaTh poyid, OOCYXJaTh TPOIECCHl W Pe3yJdbTaThl COBMECTHOM paboOThI, 0000maTh MHEHHS
HECKOJIbKUX JIIOJIEH;

BBITTIOJIHATH CBOXO 4YacCThb pa6OTBI, A0CTUTrasl KAQYCCTBECHHOI'O PE3YyJibTaTa IO CBOCMY HAIIPABJIICHHUIO U
KOOpAUHHPYA CBOU JIEUCTBUS C APYIruMHu 4JICHAMH KOMAaH/IbI;

OLICHMBATh KaueCTBO CBOEr0 BKJaJa B OOMMHA MPOAYKT IO KPUTEPHSIM, CaMOCTOSTEIBHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.



PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1eiCTBHS
Camoopranuszaums:

BBISIBJISITH MTPOOJIEMBI B KU3HEHHBIX U YYCOHBIX CHUTYAlHSX, TPEOYIOMIUX I PEHICHUs] (PU3NICCKUX
3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0aX NPUHATHUS PEIICHUN (MHIUBUyaIbHOE, IPUHATUE PELLICHHS
B I'pYyIIIE, IPUHIATUE PELLIEHUN TPYIIIOi);

CaMOCTOSITENIbHO COCTABIISATh AJTOPUTM pElIeHHS (U3NYECKOM 3a/laud WM IJIaH HCCIESIOBAHUS C
Y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeAaracMble BapuaHTh
peLeHui;

JenaTh BRIOOP M OpaTh OTBETCTBEHHOCThH 3a PEIIICHHE.
CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTE/JIEKT:
JaBaTh aJCKBaTHYIO OIICHKY CUTYAIIMH U MpeyIaraTh IiaH e€ N3MEHCHNS,

OOBSICHATh TPUYHHBI JTOCTHKCHHUS (HEIOCTHMIKCHHUS) pe3yJIbTaTOB JICSTEIbHOCTH, JaBaTh OILECHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTDb KOPPCKTUBLI B ACATCIIbHOCTDb (B TOM 4YHUCJIC B XO/J BBIIIOJTHCHUA (I)I/ISI/I‘{CCKOFO HCCIICOOBaHUA
nim HpOGKTa) Ha OCHOBE HOBBIX O6CTO$[T€J'II:CTB, N3MCHUBIINXCA chyauHﬁ, YCTAaHOBJICHHBIX OHII/I6OK,
BO3HHMKIIINX pr,HHOCTeﬁ;

OICHUBATH COOTBCTCTBUEC PE3YJIbTaTa HCJIU U YCIOBUAM.

CTaBUTh ce0s1 HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WK JUCKYCCUU Ha HAyYHYIO TEMY, IOHUMAaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

MpHU3HABATh CBOE MPABO Ha OMIMOKY MPH pelieHu (U3NMUECKUX 3a]1a4 WM B YTBEPXKICHUSX HA HAYYHbIS
TEMBI ¥ TaKOE K€ IMPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATHI

K koHmy oOyueHus ¢ 7 kaacce IpeAMETHbIE PE3yibTaTbl Ha YIIyOJIEHHOM YpPOBHE JOJKHBI OTpaKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUI:

HUCITOJB30BATh ITOHATHUA: (pI/I3I/I‘-IeCKI/Ie U XUMHUYCCKUC SBJICHUA, HaGHIOI[CHI/Ie, 9KCIICPUMCHT, MOACIIb,
THIIOTE3a, CIUHHUIBI (PU3MYECKUX BEITHMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BemiecTBa (TBEpHOE,
KHJIKOE, ra3o00pa3zHoe), MEXaHWYEeCKOoe MABIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEWHOE),
TPaeKTOpHs, paBHOJEHCTBYyIomass cwi, Jedopmamus  (ympyras, IUIacTU4YecKasl), HEBECOMOCT,
COOOMIAOIINECS COCYIbI;

YBEPEHHO pa3nuyarh siBieHus (Auddy3us, TEIIOBOE IBUKCHHE YACTHI] BEIIECTBA, PaBHOMEPHOE
JIB)KEHUE, HEPAaBHOMEPHOE [IBM)KEHUE, WHEPLHUS, B3aUMOJICMCTBUE TE€J, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOW OCBhIO BpAIllEHUs, Tepeaadya [AaBJICHUs TBEPABIMUA TeJIaMH, KUAKOCTIMU W Ta3aMu,



atMoc(hepHOe [aBieHHE;, IUIaBaHME TeJ, NPEBpAlICHHUs MEXaHWYEeCKOW HSHEpPruM) IO ONHCAHUI0 HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOIINX AaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh IMPOSBICHUE U3YyUYEHHBIX (DU3MYECKHX SBICHUN B OKpY’KAIOIIEM MHpE (B TOM YHCIIe
¢bu3nyeckue sIBICHUS B MPUPOJAE: NPUMEPHI JABWKEHUSA C PA3IUYHBIMU CKOPOCTSIMHM B JKUBOW M HEKUBOM
npUpojie, ACUCTBUE CHII TSDKECTH, TPEHHs, YNPYrOCTH B NPUPOAE M TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JaBJICHUs] HAa JKUBOW OpraHu3M, IJIaBaHHWE DbIO, pblYarkM B TeJe 4EJIOBEKa), NPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3ajjauy B yUeOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBIICHHIA;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TEJI W (PU3WYCCKUE SBICHUS, HCIOJB3YS (PU3NUCCKUEC BEITUUHHBI
(Macca, 00BEM, TIIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHUJIa TSHKECTH, BEC
Tejda, CHWJAa TPCHMS, JaBlIeHWE TBEPAOTO Teja, JaBJICHUE CTOJ0a >KHIKOCTH, BBITAJIKHBAIOIIAS CHIIA,
MeXaHH4YecKas paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI, KOA((QUIMEHT TOJE3HOTO ACHCTBUS
MEXaHHM3MOB, KHHETHYECKas U MMOTCHIMAIbHAS SHEPTUsl), IPH OMMCAHUH MPABUIBLHO TPAKTOBAThH (PHU3UUCCKHI
CMBICJT MCIIOJIB3yEeMBIX BEITUYHH, UX 0003HAYCHUS M SIUHUIBI (DU3UYCCKUX BEIIMYUH, HAXOJIUTH (OPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (DU3MYCCKYIO BEIUYHMHY C JPYTMMH BEIMYHMHAMH, CTPOUTh I'paUKH H3yUECHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEITMYNH;

XapaKTepU30BaTh CBOMCTBA Tel, ((U3UIECKUE SIBICHUS U IIPOIECCHI, HCIIOIB3YsI TPABUIIA CIIOKCHHUS CHIT
(Bmosb 01HOM psiMOi), 3akoH ['yka, 3akon [lackars, 3akoH Apxumesa, mpaBUiIo paBHOBECHs pbluara (610ka),
«30JI0TO€ TIPABUIIO» MEXAHUKH, 3aKOH COXPAHECHMSI MEXaHHUYECKON HHEPTuu, MPHU STOM JaBaTh CIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3aMKCHIBATh €70 MAaTEMAaTHUYECKOE BhIPAKECHHE;

CTPOUTH MPOCTHIE (PU3UYECKHE MOJAETH PEaTbHBIX OOBEKTOB, MPOLECCOB M SBICHUH, BBIICIATH MPH
3TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH, TPUMEHATH (pU3nyeckue
MOJIETH ISl OOBSICHEHUSI (PU3NUECKHUX IIPOLIECCOB U PEIlIeHUs] YUeOHbIX 3a/1ay;

OOBACHTH (PU3MYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCJE B KOHTEKCTE CHUTyallUil
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, W pellaTh KAa4eCTBEHHBbIE 3aJauyd, B TOM 4HCIEe TpeOyroIiue
YUCJICHHOTO OIEHWBAHMS XapaKTEePHBIX 3HAUYCHUN (PU3UYECKUX BEIIMYUH, TIPU ITOM BBIOUpATH aJICKBATHYIO
(bU3MYECKYI0 MOJENb, BBISIBIATH MPUUUHHO-CIIEJACTBEHHBIE CBS3M U BBICTPAUBATh JIOTUYECKYIO IIETIOUKY
pacCyXJIeHU C OmoOpod Ha U3yYCHHBIE CBOWCTBA (HU3WUYECKUX SIBICHUH, (U3UYECKHUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETH;

pemath pacué€rHble 3agaud (B 2-3 JeicTBUs) MO HM3ydaeMbIM TeMaM Kypca (u3Huku, BbIOupas
a/IeKBaTHYI0 (DU3MUYECKYI0 MOJIENIb, C UCIOJb30BaHUEM 3aKOHOB M (DOpMyI, CBS3BIBAIOLIUX (DU3HUECKUE
BEJIMYMHBI, 3allUChIBATh KPAaTKOE YCIOBHE M Pa3BEPHYTOE PELICHHME 3aJaui, BBIABIATH HEJOCTAIOLIUE WM
130bITOYHBIE JJaHHBIE, 00OCHOBBIBATH BHIOOP METO/A peLIeHHs 3a/1auM, UCII0JIb30BaTh CIPABOYHbIE JaHHBIE,
IIPOBOJIUTh MaTeMaTHUeCKue IMpeoOpa3oBaHUs M Pacu€Thl, OIEHHWBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HaYeHUs (PU3NYECKON BEIMUYMHBI U ONPEAENATh pa3MEpHOCTh (HU3MUECKON BEIMYUHBI, MOTYYEHHOU MHpu
pEILIEeHNN 3a1a4H;

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH MPU MOMOIIU (GU3NYECKUX METO/IOB, U MpeAiaraTh
OPUEHTUPOBOUYHBIA  CIOCOO pelleHus, B ONHCAHWU HCCIENOBAaHMSA pAaclo3HaBaTh IPOBEpSIEMOe
MIpeIoIoKeHne (TUIOTe3y), MHTEPIPETUPOBATh MTOJYUEHHBIHN pe3ybTar;

MTPOBOJIUTH OTBITHI TIO HAOIIOCHHUIO (PU3UUYECKHUX SBICHUH WIH (PU3UIECKUX CBOMCTB Tel (muddysus,
TCIIJIOBOC paCHIMPCHUC I'a30B, ABJICHUC MHCPIUU, U3SMCHCHUC CKOPOCTHU IIPpU BBaHMOﬂeﬁCTBHH TCJI, Iepcaadya
JaBIICHUS KHUIKOCTBIO W Ta30M, TPOSIBIICHHE ACWCTBUS aTMOC(HEPHOTO IaBJICHUS, ICWCTBUE IMPOCTHIX
MEXaHHU3MOB): (HOPMYIHPOBATh MPEAMOIOKEHHE (TUIIOTE3y) O BO3MOXKHBIX pe3ylibTaTaX HaOIOICHUH,
CaMOCTOATEIILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000py10oBaHUs U POPMYITHPOBATH BHIBOJIBI;

MPOBOAUTH MPSIMBIE W KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUYHH (PAcCTOSHUE, MPOMEKYTOK
BpPEMEHH, Macca Tena, 00bEM Tela, CHila, TeMIepaTypa, INIOTHOCTD KUIKOCTU M TBEPJIOTO TEJIa, CUJIa TPEHUS
CKOJIbKEHUS, JABJICHUE BO3/1yXa, BBITAIKUBAOIIAS CUIIA, IEUCTBYIONIAS HA MTOTPYKEHHOE B KUIKOCTh TETIO,



KO2(DPUITMEHT MOJE3HOTO JAEUCTBHUS MPOCTBIX MEXaHU3MOB) C MCIOJIB30BAaHHUEM AHAJOTOBBIX M ITU(POBBIX
npuboOpoB, O0OOCHOBBIBATH BBHIOOP METOJA HM3MEpEHHUs, (UKCHUPOBATH MOKa3aHWA MPUOOPOB, HAXOIUThH
3HA4YEeHUE HU3MEpsIeMOIl BEIMUYHMHBI C MTOMOIIBIO YCPEIHEHUs PE3yJIbTaTOB CEPUM M3MEPEHHH U OLIEHUBATh
IIOIPELIHOCTh U3MEPEHU;

MIPOBOJIUTH HECTOXKHBIE SKCIIEPUMEHTAIBHBIE HCCIIEOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEIUYMH
(3aBMCUMOCTH IyTH PABHOMEPHO JBMKYILErOCs TeJla OT BPEMEHU JIBUKECHUS T, CUIIbI TPEHUS CKOJIbKEHUS
OT CHJIBI HOPMAJIBHOTO JABJICHHS, KaUeCTBa 00pa0OTKU MOBEPXHOCTEH TEJ M HE3aBUCUMOCTH CHIIBI TPEHUS OT
IUIOLIAIA CONPUKOCHOBEHUS TEJI, CHJIBI YNIPYTOCTH OT YJUIMHEHUS IPYXKUHBI, BBITAIKUBAIOIIECH CUIIBI OT
00bEMa MOrpy>KEHHOW YacTH Tella M OT IUIOTHOCTU KXHUJIKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTH Teja, OT
riIyOuHBI, HA KOTOPYIO MOTPY’KEHO TEJIO0, YCIOBHUH IIaBaHuUs TeJ, YCIOBUI paBHOBECHs pbldyara U OJIOKOB):
COBMECTHO € yuuTeneM (opMyJIUpoBaTh 3aJady U TUIOTE3Y UCCIIEIOBAHUS, CAMOCTOSATENIBHO IIJIAHUPOBAThH
HCCIIEI0BaHKE, CAMOCTOATEIBHO COOMPATh HIKCIIEPUMEHTAIbHYI0 YCTAHOBKY € HCIIOJIb30BAaHUEM HHCTPYKIINY,
MPEJCTABIATH MOJyYEeHHBIE 3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BHJE TAOIUIl M rpadUKOB, OICHUBATH
IIOTPEIIHOCTH, J€JIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEOBAHMS,

COOJTFOIaTh MPaBWIIa TEXHUKHM 0€30IacCHOT0 TpyJa IMpHU padoTe ¢ IabopaTOpHBIM 000py0BaHUEM;

YKa3bIBaTh MPUHIIUIIBI IEHCTBUS TPHOOPOB M TEXHUYECKHUX YCTPOHCTB: BECHI, TEPMOMETP, ATMHAMOMETD,
cooOuiaromecs cocyibl, 6apoMeTp, pbluar, NOBMKHBIM U HEMTOABUKHBIIN OJIOK, HAKIIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTHYECKUX TIPOLECCOB C ONOpPOM Ha HX ONHMCaHus (B TOM 4YHCIE: TMOALIMIIHUKH, YCTPOMCTBO
BOJIOTIPOBOJIA, THIPABIUYECKUN Tpecc, cu(OH, MAHOMETp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp),
UCTONb3ysd 3HAHUSA O CBOMCTBaX (U3UYECKUX SIBIEHUM M HeoOXoauMble (U3MUYECKUe 3aKOHbI H
3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMbI U CXCMATHYHBIC PUCYHKH U3YUCHHBIX TEXHUYCCKUX yCT‘pOﬁCTB, N3MCPUTCIIbHBIX
HpI/I60pOB " TCXHOJIOTHYCCKUX TPOUCCCOB IIPpHU PCHICHUN y‘le6H0'HpaKTI/IquKI/IX 3aJa4,

MPUBOJUTL TpUMEpHl (HaXOAWTh HH(MOpPMALMIO O TpUMepax) MNPAKTUUYECKOTO HCHOIb30BaHUS
(hM3UYECKUX 3HAHUH B MIOBCETHEBHOM KU3HHU ISl 0OeCTIeUeHHs 0€30MMacCHOCTH IIPH 00pallieHuu ¢ mpudopamu
U TeXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3TOPOBBS U COOTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEJICHUS B
OKpYKarolllei cpee;

OCYIIECTBISITH OTOOp HCTOYHUKOB uWHGMOpManuu (u3nueckoro conepxkanus B HHTepHere,
CaMOCTOATENbHO (HOPMYIIUPYST TOMCKOBBIN 3alpoc, HA OCHOBE MMEIOIINUXCS 3HAHUN W MyTEM CpaBHEHUS
Pa3IMYHBIX WCTOYHUKOB BBIICIATH MH(POPMAIUIO, KOTOPAs SIBISIETCS MPOTUBOPEUYUBON HIIU MOXKET OBITH
HEJIOCTOBEPHOI;

WCIIOIB30BaTh MPHU BBIMOJHEHUH YUYCOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATYpy (HU3NUECKOTO
CoJlepKaHus, CIIPABOYHBIC MAaTEpUalIbl, pecypchl ceTu MHTEepHeT, BrajaeTh NpUuéMamMu KOHCIEKTHUPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHME MUChbMEHHBbIE W YCTHBIE COOOIEHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopManuu GU3NYECKOro COAEepP KaHus, B TOM YUCIIE ITyOJUYHO JieNaTh KpaTKHe COOOIIEHUs O pe3yIbTaTax
MIPOEKTOB UJIM YYEOHBIX UCCIIeI0BAaHUM, IPU 3TOM T'PAaMOTHO UCIOIb30BaTh U3yUEHHBIN MOHATUIHHBIN arnmnapar
Kypca (pU3UKHU, COMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIUCH;

IIpU BBIMOJIHEHUHM YYEOHBIX MPOEKTOB M HCCIEIOBAHUN pacmpenensiTh OOf3aHHOCTH B TpYIIE B
COOTBETCTBMHM C TOCTaBIICHHBIMU 3aJa4aMH, CJICIUTHh 32 BBINOJHEHUWEM IUIaHA JAEUCTBUM, aJEKBATHO
OLIEHHUBATh COOCTBEHHBIN BKJIA/ B IEATEIBHOCTh IPYIIIIbI, BRICTPAUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
YYHUTHIBAS MHECHHE OKPYIKAIOIIHX.



K koHmy oOy4eHus ¢ 8 kracce npeiMeTHBIE pe3yJbTaThl HAa YIIIyOJCHHOM YpPOBHE JOJDKHBI OTPaXKaTh
cOpMUPOBAHHOCTH y 00YYAIONIMXCS YMEHHMA:

UCIOJIb30BaTh NOHSATHA (Macca W pa3sMEpbl MOJEKYJ, TEIUIOBOE IBM)KEHME aTOMOB U MOJEKYII,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKUE U aMOP(HbIE Tella, HACHIIEHHBIH U HEHACBIICHHBIH
map, CrocoObl M3MEHEHUS BHYTPEHHEH SHEpPIuu, d3JIEMEHTApHBIA DJICKTPUUYECKUN 3apsj, MPOBOJHUKH,
[IOJIYIIPOBOJAHUKY, IUAIEKTPUKU, MCTOYHUKHA IIOCTOSHHOIO TOKA, JJIEKTPUYECKOE W MArHUTHOE IIOJI,
OIITUYECKasi CHCTEMA) U CUMBOJINYECKUH S3bIK (PM3UKHU NP PEIICHUH YIeOHBIX U MPAKTHYECKUX 3a7ay;

YBEPEHHO pa3nyaTh SBJIEHMUs (TEIUIOBOE paclIMpeHue (ckarue), TEeIJIOBOE paBHOBECHE,
MMOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJUISIPHBIC SIBJIICHUSI, UCIIAPEHUE, KOHJEHCAlus, IUIaBJICHUE,
KpUCTAJUTM3aIsl, KHUIIEHUE, CHOCOOBI Teruronepenayn (TerIonpoOBOIHOCTh, KOHBEKLUS, H3IIyueHHE),
TEIJIOBbIE MOTEPH, IIEKTPU3ALUs TEJl, B3AUMOJICHCTBUE 3aPsA0B, IEUCTBHS 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOIEHCTBUE MAarHUTOB, IEWCTBUE MAarHUTHOTO MOJIS Ha IPOBOJHUK C TOKOM) 110 ONMCAHUIO
UX XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SBICHHE,

pacrio3HaBaTh IMPOSBICHUE U3YyUEHHBIX (DU3MYECKHX SBJICHUH B OKpY’KarolleM MHpe (B TOM YHCIe
¢dusnveckne SBICHUS B MPHUPOJE: MOBEPXHOCTHBIE M KANWJUISIPHBIC SBJICHHUS B NPHUPOJE, KPUCTAIUIBI B
npupoze, nznydenue CoiHa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEd,
CHera, 3JIeKTpUYECKUe SBJICHUS B aTMoc(hepe, HIEKTPUUECTBO XKUBBIX OPraHU3MOB, MarHUTHOE 110J1€ 3eMJIH,
apeiid MmoocoB, poiIb MAarHUTHOTO TIOJIS JJISl )KU3HU Ha 3emile, MOJIIPHOE CHSIHHE), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3ajjauy B yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUMH;

OIUCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (PU3MYECKHUE SIBICHUS, MCIONB3YS (DU3NYECKHE BETUYHHBI
(Temrieparypa, BHyTPEHHSS1 DHEPIUsl, KOJIUYECTBO TEIIOTHI, paboTa rasa, yJelbHas TeIIOEMKOCTh BEIIECTBA,
yJllenbHas TeII0Ta IUIaBJIeHHUs, yJIeNIbHAs TeIIoTa NapooOpa3oBaHus, yIebHas TeII0Ta CrOpaHus TOIUINBA,
KO3(Q(ULIMEHT TMOJIE3HOTO JEHCTBHS TEIUIOBOM MalllMHbI, OTHOCHUTEIbHAs BJIAXKHOCTb BO3/yXa,
NEKTPUYECKUH 3apsi]l, CUJIa TOKa, JIEKTPUUECKOE HAIIPSHKEHNE, CONPOTUBIIEHHE NpoBoaHUKa, DJ(C B nenu
IIOCTOSIHHOTO ~ TOKa, JIEKTPUUYECKOE YJEIBHOE CONPOTHBJIEHUE BELIECTBAa, paboTa U  MOUIHOCTb
AJIEKTPUUYECKOTO TOKA), TPH ONMCAHUM MTPABUIBHO TPAKTOBATh (PU3MUECKUIT CMBICI HCIIOIb3yEMbIX BETUYHMH,
ux O0O0O3HAa4YeHWs] W eIUHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO
(bu3NYeCKyI0 BEIMYUHY C APYTUMH BEIMUMHAMH, CTPOUTH TpaUKH U3YyUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJl, GU3NUYECKUE SBJIECHUS U MPOLIECCHI, UCIOJIb3Ysl OCHOBHbIE MOJIOKEHUS
MOJICKYJIIPHO-KMHETUYECKOM TEOpHUM CTPOCHHMs BEIIECTBAa, YypaBHEHHME TEIJIOBOTO OajlaHCca, 3aKOH
COXPAHEHUs EKTPUUYECKOT0 3apa/a, 3aKkoH KyoHa, mpUHIINIT CYyTIepHO3UINH 3JIEKTPUUECKUX MMOJIEH, 3aKOH
Owma juig yuacTka nenu, npasuia Kupxroda, 3akon Oma a1 moiaHOHM 1emnu, 3akoH J[xoynsa-JIenna, 3akon
COXPAaHEHHUsl PHEPIHM, NMPU 3TOM pPa3IUyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro MaTeMaTH4ecKoe
BbIpa)XEHUE;

CTpOI/ITI) HpOCTI)Ie (1)I/I3I/I‘-IGCKI/IC MOAOeIn peaJ'IBHBIX O6’B€KTOB, HpOHeCCOB nu HBHeHHﬁ, BBIJACIATH HpI/I
3TOM CYIIIECTBEHHBIC U BTOPOCTETICHHBIE CBOWCTBA 0OBEKTOB, MPOIIECCOB, SIBJICHUM, TPUMEHSTh (PU3NYECKHe
MOJEIH JJIs1 O0OBSICHEHHs (PU3MUECKHUX MPOIIECCOB M PEIICHUs yUeOHbIX 3a/1a4;

OOBSACHATH (hU3UUYECKUE SBJICHUS, MPOIIECCHl U CBOWMCTBA TEJN, B TOM YHCIE U B KOHTEKCTE CUTyaluil
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, W pellaTh KAa4eCTBEHHBIC 3aJadyd, B TOM 4HCIE TpeOyromiue
YHCJIEHHOTO OIICHUBAHMs XapaKTePHBIX 3HAUCHUN (PU3NYECKUX BEIUYMH, IPU 3TOM BBHIOMPATH a/IEKBATHYIO
(bI/I3I/I‘IeCKYIO MOZCIIb, BBIABJISITb NPUYUHHO-CIICACTBCHHBIC CBSA3HM W BBICTPpAUBATH JIOTUYCCKYIO ILCIIOYKY
pacCyXJICHW C ONOpOM Ha W3y4YCHHBIC CBOWCTBA (U3MUECKUX SBICHUN, (QU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTHU U MOJIETH;



YBEPEHHO peliaTh pacu€THBIC 3a1auu (C OMmopod Ha 2—3 ypaBHEHHsS) MO M3y4aeMbIM T€MaM Kypca
¢u3uky, BEIOUpast aACKBaTHYIO (PU3MUECKYIO MOJIEIb, C UCTIOIb30BAHNEM 3aKOHOB U (POPMYII, CBSA3bIBAIOIIUX
¢du3nueckre BEIMYHMHBI, 3alMCHIBATh KPAaTKOE YCIOBHE W pa3BEPHYTOE pELICHUE 3a7add, BBIABIIATH
HE/IOCTAIOIINe MM U30BITOUHBIE JAaHHBIE, 0OOCHOBHIBATh BHIOOP METOJa PEUICHHUs 3a/1a4H, MCIIOJIb30BaTh
CIIPaBOYHBIC JAaHHBIC, MPUMEHITH METOJBl aHAJIN3a PAa3MEPHOCTEH, MCIIOIb30BaTh TPa()UUECKUE METOJIbI
pelieHus 3ajad, MPOBOJUTH MaTeMaTHYECKUEe MPeoOpa3oBaHMs M PACUETHI, OLEHHUBATH PEATUCTHYHOCTH
MOJTYYEHHOTO 3Ha4eHUs (U3NYECKOW BEIMYMHBI W ONPEACNIATh PasMEpPHOCTh (U3MUECKON BEITMYHHBL,
MOJIyYCHHOMH MPH PEIICHUHN 3aJ1auu;

pacro3HaBaTh MpoOJIEeMbl, KOTOPBIE MOXHO PELIMTh IPU TOMOIIU (PU3HUUECKUX METOAOB, U MIpeIaraTh
OPUEHTUPOBOUYHBIA  CIOCOO pelleHus, B ONHCAHWU MCCIENOBAaHMUSA pAaclo3HaBaTh IIPOBEPSIEMOE
IIPEI0JIOKEHNE (TUIIOTE3Y ), UHTEPIIPETUPOBATD [1OJIyUEHHBII pe3ybTar;

MPOBOJIUTh OMBITHI IO HAOMIOJCHUIO (U3UYECKUX SBJICHUH WM (DU3HYECKUX CBOWCTB Tell
(KanuUIsipHBIE SIBIICHUS, 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT €ro 00bEMa U TeMIIepaTyphl, CKOPOCTH IPoIiecca
OCTBIBaHUs (HarpeBaHus1) MPU M3JIyUYCHUH OT I[BETA MU3JTYYAOMICH (ITOTIIONIAIOIICH) TOBEPXHOCTH, CKOPOCTh
HUCIapCHus BOJbI OT TEMIICPATYPbl XUIAKOCTU W ILIOLIAAN ee IMOBCPXHOCTHU, OJICKTpHU3aIHA TCI U
B3aUMOJICHCTBHE DSJICKTPUYECKUX 3apsiIOB, B3aUMOJICHCTBUE ITOCTOSIHHBIX MAarHMTOB, BU3YyaTU3allHsI
MAarHUTHBIX IOJIEH ITOCTOSHHBIX MAarHuToB, HeﬁCTBHﬂ MAarauMTHOI'O 110JIsI Ha NPOBOJHHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOWCTBA DIIEKTPOABHIraTeNsl MOCTOSHHOTO TOKa): (opMyJMpoBaTh IMpOBEpseMOe
MIPEANOIoKeHUE (TUIIOTE3Y) O BO3MOXKHBIX Pe3yibTaTax HaOJI0ACHHM, CAMOCTOATENIEHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HaOOpa 000y IOBaHHMS, ONMCHIBATH XOJI OIBITA U (DOPMYIIMPOBATH BHIBOIBL;

IIPOBOJIUTH MpPSIMbIE U KOCBEHHBIE M3MEPEHMs (PU3NYECKUX BEIMUYMH (TeMIleparypa, OTHOCUTEIbHas
BJIQXKHOCTh BO3[yXa, CWJIa TOKA, HaIpsDKEHHE, yJAelIbHas TEeIUIOEMKOCTh BELIECTBA, CONPOTUBIICHHE
MIPOBOJIHUKA, pab0oTa U MOIIHOCTh JIEKTPHUUECKOTO TOKA) C HCIHOJIb30BAHMEM aHAJOTOBBIX M IU(PPOBBIX
pruOopoB, 0OOCHOBBIBATH BHIOOP METOAA H3MEpeHUus, (UKCHPOBATh IOKa3aHUsS NPUOOPOB, HAXOIUTH
3HAUEHUE MU3MEPSAEMON BEIMYMHBI C ITOMOIIBIO YCPEIHEHNUs PE3yJbTaTOB CEPUU M3MEPEHUN M OLIEHUBATH
MIOTPEIIHOCTh U3MEPEHUN;

IIPOBOJIUTH IKCHEPUMEHTAIbHbIE HCCIEI0BAaHMS 3aBUCUMOCTEH (DPU3NYECKUX BETUYUH (3aBUCUMOCTH
JIaBJICHUS BO3/yXa OT €ro 00bEéMa 1 HarpeBaHMs WM OXJIaKJCHHS, UCCIIEJIOBAHUE SIBJICHUSI TEINI00OMEHA TPU
CMEIINBAHNUHU XOJIOJHOM U TOpsiYell BObI, 3aBUCUMOCTb COTIPOTHUBIIEHUS TPOBOAHMKA OT €TI0 JIMHBI, IJIOLIaINA
MOTNEPEYHOI0 CEUYEHHUs] U YJENbHOIO COMPOTHUBIIEHUS BEIIECTBA NMPOBOJHHUKA, CHJIBI TOKA, MPOTEKAIOIIETO
4yepe3 MPOBOJHUK, OT HAIPSDKEHUs HA MPOBOJHUKE, UCCIIEI0BAaHUE IOCIEA0BATENBHOIO U MapajuIEIbHOIO
COEMHEHMI MPOBOJHUKOB): COBMECTHO C y4HTeNleM (OpMYyIUpOBaTh 3aadyy M THIOTE3Y HCCIEIOBAHUS,
CaMOCTOSITENIbHO IJIAHUPOBATH MCCIIEJOBAHUE, CAMOCTOSATEILHO COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY C
HCIOJIb30BAHUEM HWHCTPYKLUHU, MPEJCTABIATH IMOJyUYEHHBIE 3aBUCUMOCTH (M3MUYECKHUX BEJIWYUH B BUJE
TabJIUI ¥ TPaQUKOB, OLIEHUBATH MOTPELTHOCTH, JA€IaTh BBEIBOABI 110 pe3yJibTaTaM UCCIIeI0BaHMS;

colOuro1aTh MpaBuiia 6€30MacHOro Tpyia Mpu padboTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS H3YYEHHBIX MNPUOOPOB, TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKHUX TIPOIIECCOB C OMOPOM Ha WX OMHUCaHHWS (B TOM YHCIE: CHUCTEMa OTOIUICHHS JIOMOB,
TMUTPOMETp, TapoBas TypOuHa, amIrepMmerp, BOJbTMETP, CUETUMK  DJIEKTPUYECKOH  HHEpruu,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIE AIEKTPONPUOOPHI (IPUMEPHI), MPEAOXPAHUTENN U UX
IPUMEHEHHE B OBITY U TEXHUKE, IPUMEHEHHE MTOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOABUTaTEb
MTOCTOSIHHOTO TOKa), MCIIOJB3Ys 3HAHHS O CBOWCTBAX (PU3MYECKUX SIBICHUM, HEOOXOIUMBIC (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOMCTBA M M3MEPHUTENbHBIE MPUOOPHI MO CXEMaM H
CXEMaTUYHbIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUIPOMETP, JBUraTellb
BHYTPEHHEIO CrOpaHMs, OJJIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUYECKUX LEemed cC
MOCTIeIOBATEIbHBIM U TMapajuIeJIbHBIM COCIUHEHHWEM JJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HauCHUS
AJIEMEHTOB JIEKTPUUYECKHUX LIETIEH, NCITOIb30BATh CXEMBbI U CXEMATUYHbIE PUCYHKH N3YUYEHHBIX TEXHUYECKUX



YCTPOICTB, U3MEPUTENILHBIX PUOOPOB U TEXHOJIOTUUYECKUX MPOIIECCOB MPHU PEUICHUH YUeOHO-TPAKTHYECKIX
3anauy;

NPUBOANTH TpUMEpHl (HAXOAUTh HH(GOPMAIMIO O TMPHUMEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
(bu3MyecKrX 3HaHUI B MOBCEAHEBHOW )KU3HU JIsl 0OecriedeHnst 6€30MacHOCTH MPH 00palleHHH ¢ TPUOopamMu
Y TEXHUYECKUMH YCTPOICTBaMU, COXPAHEHUS 3/I0POBbS M COOIIOACHUSI HOPM SKOJIOTMYECKOTO MTOBECHHS B
OKpY’Karolllel cpeae;

OCYWIECTBIISAITh TOUCK HH(POpPMALUU (PHU3UUECKOTo colepKaHust B MHTepHETe, CaMOCTOSATEIBHO
dbopMynaMpysl TMOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIMXCS 3HAHUW W CPAaBHEHMs JIOMOJIHUTEIBHBIX
MCTOYHUKOB BBLACTATH HH(POPMAIUIO, KOTOPAs SIBIISCTCS IPOTUBOPEUMBON UITH MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh TPU BBIMOJHEHUU YYEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JINTEPATYPY (PUIUUECKOTO
COJIEpKaHus, CIIPaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT, BilafgeTh NpuéMaMu KOHCIEKTUPOBAHHUS
TEKCTa, IpeodpazoBaHusl HHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 0000mas MHPOPMALHUIO U3
HECKOJIbKUX HMCTOYHHMKOB (PM3UYECKOIO COJEpXKaHMsA, B TOM 4YMCIE MyOJIMYHO MPEACTABIATH PE3yJIbTaThl
IIPOCKTHOM WM HCCIEIOBATENbCKOM JEATEIbHOCTH, IMPU 3TOM TIPAMOTHO MCIOJb30BaTh HW3Yy4YECHHBIN
NOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUJICHHUE MPE3EeHTaLNeH;

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIIEOBAHNN (DPU3NIECKUX TPOLIECCOB PACIIPENENIATh 0053aHHOCTH
B IpyMNIle B COOTBETCTBHU C ITOCTAaBJICHHBIMU 3aJadaMi, CIICAUTHh 32 BBIOJHEHUEM IUIaHA JCUCTBUHA U
KOPPECKTUPOBATL €TI0, aJICKBATHO OLCHHBATH COOCTBEHHBII BKJIad B ACATCIBbHOCTL T'PYIIIbI, BBICTPAWBATDH
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, IPOSBIISIsi TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K koHiy oOyueHus ¢ 9 knacce npeiMeTHbIE pe3yNbTaThl Ha YIIIyOJEHHOM YpOBHE JOJDKHBI OTpaXkaTh
c(OpPMUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:

HCI0JIb30BaTh MOHATHUSA (cHUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBH)KEHUS, HEBECOMOCTD
U MIeperpy3Ku, HEHTP TSHKECTH, MEXaHWYEeCKHE BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHbIE
BOJIHBI, PEHTT€HOBCKOE H3JTyuy€HHUE, LIKajga AJIEKTPOMAarHUTHBIX BOJIH, UCTOYHUKU CBETa, OJM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPBl MCIYCKAaHUS W MOMIIOIIEHHSs, alb(da-, O0eTa- U ramma-usiaydeHus, HU30TOIbI,
sliepHasl M TepMOsiIepHasi HHEPreTHKa) M CUMBOJWYECKUH S3bIK (U3UKU TMPU PELIEHUU YUYEOHBIX H
[IPAaKTUYECKUX 3a/1a4;

YBEPEHHO pa3luyaTh SBJICHUS (paBHOMEPHOE M HEPaBHOMEpPHOE NPSIMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHe Tel, ABM)KEHHE M0 OKPYKHOCTH,
B3aMMOJICIICTBUE TEJ, PAaBHOBECUE MAaTEpUAIbHONW TOYKHM, PEAKTUBHOE JIBUKEHUE, HEBECOMOCTb,
Kosie0aTenbHOE ABM)KEHNE (TapMOHUYECKUE, 3aTyXalolIHe, BEIHYKICHHbIE KOJIeOaHMs ), pE30HAHC, BOJIHOBOE
JBIDKEHUE (PAacIpOCTpaHEHHE U OTpaKeHHE 3BYKa, MHTeppEepeHIMs U JUPpaKLus BOJH), MIPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpaKEHUE U MPEIIOMIIEHHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe
0eJ10ro cBeTa B CIIEKTP U CIIOKEHUE CIIEKTPAJIbHBIX I[BETOB, €CTECTBEHHASI PAJJMOAKTUBHOCTh, BO3HUKHOBEHNE
JUHENYaToro CrekTpa HU3IyueHHUs) MO OMNHMCAHUI0O UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE HU3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpY’KarolieM MHpe (B TOM 4YHCIIe
¢du3nveckue SBICHUS B IPUPOEC: IPUIUBBI U OTJIMBHI, IBMKeHHUE T1aHeT COIHEUHOM CUCTEMBbI, PEaKTUBHOE
JBUKEHUE >KUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 5XO0, LBETa TeJ, ONTHUYECKHUE SBJICHHS B NPUPOJE, OHOJOTHMYECKOE [EeHCTBHE BHIUMOTO,
yIbTpadroIETOBOTO UM PEHTIC€HOBCKOIO HM3JIyYEHUH, €CTECTBEHHBIH DPAaTUOAKTHBHBIA (DOH, KOCMHUYECKHE
JTy4d, PAJUOAKTHUBHOE H3IYyYEHUE NPUPOJHBIX MHHEPAJIOB JEUCTBUE PATUOAKTUBHBIX M3IYyUYEHUU Ha



OpTaHU3M YeJIOBEKa), IIPH STOM TEPEBOIUTH MPAKTHUYECKYIO 337auy B YUEOHYIO, BBIICISAThH CYIIECTBCHHBIC
CBOICTBa (IpU3HAKK) PU3NIECKUX SBIICHUM;

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (U3UYECKHE SIBICHUS, HCIONB3YS (DU3MYECKHE BETUYHUHBI
(cpenHsiss U1 MTHOBEHHAsi CKOPOCTb TeJla NPU HEPABHOMEPHOM JIBUKEHUHU, YCKOPEHUE, MEepPEMEIIEHUE MU
PAaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKEHHH, YIII0Bask CKOPOCTh, LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, CUTIa
TPEeHHUs, CUla YHPYTOCTH, CHJa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHHs, BEC Teja, LEHTP TSHKECTH
TBEPJIOTO TeNla, WMIYJbC TEJa, MMITYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHH4yeckas paboTa M MOIIHOCTS,
IIOTEHLIMAJIbHAsL DHEPrus Teja, MOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, NOTCHLMAIbHAS JHEPIUs CKaTOU
NPY>KUHBI, KHHETUYECKAasi SHEPTusl, OJTHAs MEXaHHUECKasi YHEPTUs, EPHO M 4acTOTa KOJIeOaHH, TepHoa
MaTeMaTU4YeCKOro U MpYKMHHOIO MAasATHUKOB, UIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh
CBeTa, IOKa3aTellb IMPETOMJICHHUS CpEAbl), NMPH OMHUCAHUM TNPABHIIBHO TPAKTOBATH (H3UUECKUN CMBICIT
UCIOJb3YEMBIX BEIMYMH, MX OOO3HAUE€HUS U €JUHMLBI (U3NYECKUX BEIMYMH, HAXOOUTH (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMH BEIWYHMHAMH, CTPOUTH TPa(UKUA HM3YIEHHBIX
3aBUCUMOCTEH (hU3MUECKUX BEINUMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M MPOLIECCHI, UCIONb3Ysl 3aKOH COXPAaHEHUs
SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUSI, TPUHLIUI CYNEPIIO3ULIUN CHJT, IPUHITUI OTHOCUTENbHOCTH [ anues,
3aKOHBl HbIOTOHA, 3aKOH COXpAaHEHHSI UMITYJIbCA, TEOPEMY O KMHETUYECKOM PHEpruu, 3aKoH ['yka, 3akoH
bepuymim, 3aKOHBI OTpa)KEHUS U MPEIOMIICHHS] CBETa, (POPMYTy TOHKOW JIMH3BI, TUIAHETAPHYIO MOJIEIb
aToOMa, HYKJIOHHYIO MOJEJIb aTOMHOTO $Jpa, 3aKOHbl COXPAaHEHHUs 3apsiiOBOrO M MAacCOBOIO YHCEN MpHU
SJIEPHBIX PEAKIMAX, MPU ATOM pa3luvaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W €ro MaTeMaTU4YecKOe
BBIPQXCHHUE;

CTPOUTH (U3NYECKUE MOJEIN pPEeaJbHbIX OOBEKTOB, MPOIECCOB U SIBICHUW, BBLACIATH MPH 3TOM
CYIIECTBEHHBIE M BTOPOCTENCHHBIE CBONCTBA OOBEKTOB, MPOIECCOB, SBICHHWH, MPUMEHATH (hU3NUECKUe
MOJIETH ISl OOBSICHEHUSI (PU3NUECKHUX IIPOLIECCOB U PElIeHUs] YUeOHbIX 3a/1ay;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE CUTYaIil
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, W pellaTh KAaueCTBEHHbIE 3aJaud, B TOM 4HcIEe TpeOyromiue
YHUCJICHHOTO OLIEHWBAHMs XapaKTepHBIX 3HAaYCHUH (PU3NUECKUX BEIWYMH, PH ITOM BBIOMpATh a/IeKBATHYIO
(U3MYECKYI0 MOJEIb, BBISIBISATH MPUUMHHO-CIIEJACTBEHHbBIE CBS3M U BBICTPAUBATh JIOTUYECKYIO ILIETIOYKY
paccykJIeHui u3 2—3 1maroB ¢ OOpoi Ha U3y4YEeHHbIE CBOWCTBA (PM3UUECKUX SIBJICHUM, (pU3nUecKre 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO peliaTh pacu€THbIe 3a/aydl 10 M3yyaeMbIM TeMaM Kypca (U3MKH, BHIOMpas a/JeKBaTHYIO
¢u3nYecKyl0 MOJeNb, C HCIOJIb30BAaHUEM 3aKOHOB M (DOPMYJI, CBS3BIBAIOIIMX (PU3UUECKUE BEIUUYMHBI,
3aMuChIBaTh KPATKOE YCIOBUE U PAa3BEPHYTOE PELIEHUE 3a/1a4M, BBISIBIATH HEJOCTAIONINE WM U30BITOUHBIE
JlaHHbIe, 00OCHOBBIBATh BHIOOP METOJA PEIICHUs 3a7ayH, UCIOIb30BaTh CIPABOYHBIEC JaHHbIE, TPUMEHSITh
METOJIbl aHalM3a pPa3MEpPHOCTEH, HCIOJB30BaTh TrpapUueckue METOJbl pELIeHHUs 3aaad, MPOBOAMTH
MaTeMaTHYecKue IMpeoOpa3oBaHUs M PACUEThl, OIEHMBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYEHUS
(bu3nyecKoil BeMWYMHBI U OIpPENENsaTh Pa3MEpHOCTh (DU3MUECKON BEIMYUHBI, TOJYyUYEHHOM MpPH pelIeHUun
3a/1a4u;

pacmo3HaBaTh MPoOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOITH (GU3NIECKUX METOJIOB, U MPeAiarath
OPHUEHTUPOBOYHBIA CIOCOO pEIIeHHs, B ONHWCAHWM WCCIIEIOBAHMUS PACToO3HABaTh IMPOBEPSEMOE
NpeAnoyiokeHrue  (TMmore3y), OLEHUBATh MPaBUJIBHOCTh  MOPSAKA MPOBEACHUS  UCCIEIOBaHUS,
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3ysIbTarT;

MIPOBOJIUTH OMBITHI M0 HAOMIONEHUIO (PM3UUECKUX SBICHUN MM (PU3UUYECKUX CBOMCTB Tel (M3y4deHHE
BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHUs YHEPrUH, 3aKOHA COXPAHECHMs MMITYJIbCa, NCHCTBHE 3aKOHA
BepHyninu M BO3HUKHOBEHHE MOIBEMHOM CHIIBI KpbLIa, 3aBUCUMOCTh Iepuoja KoyeOaHWN MPYKMHHOTO
MasTHUKAa OT MAacChl Tpy3a M KECTKOCTU NMPYKUHBI U HE3aBUCHUMOCTb OT aMIUIMTY]Ibl MajblX KoJeOaHUH,
NPSMOJIMHEIHOE paclpoCTpaHEeHHE CBeTa, pPa3lIoKEHHE Oenoro cCBeTa B CHEKTpP, H3Y4YCHHE CBOMCTB
M300pakeHUs B TJIOCKOM 3€pKajie ¥ CBOMCTB M300paKeHUs MpeaMeTa B coOMparoliei JTruH3e, HabtoIeHHEe



CIUTOIITHBIX M JIMTHEWYATHIX CIICKTPOB U3IIy4YeHUs ): HOPMYIUPOBATH MPOBEPSIEMOE TIPENOI0KEHNE (TUTTOTEY)
0 BO3MOJKHBIX pe3yJbTaTax HaOIIOACHUH, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY M3 M30BITOUYHOrO Habopa
000pyI0BaHUSsl, ONIKCHIBATH X0 OIbITA U ()OPMYITHPOBATH BHIBOJIBI;

MPOBOJIUTh TPH HEOOXOAWMOCTH CEPHIO MPSAMBIX HW3MEPECHUH, ONpeAesss cpelHee 3HAYCHHE
M3MEpSEMOU BETUYHMHBI U OTIPEIEIIsis MOTPEIIHOCTD PE3yILTATOB MPSMBIX H3MEPEHUN, 000CHOBBIBATH BEIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3MUYECKUX BEIMYMH (CPEIHSS CKOPOCTh M YCKOPEHHE Tella TpU
PaBHOYCKOPEHHOM JIBHDKEHHH, YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOI(DGUIMEHT
TPEHUS CKOJIBKEHHS, MEXaHHUecKasi paboTa 1 MOITHOCTh, YaCTOTa M IEPUO]] KOJIeOaHUI MaTEeMaTHUECKOTO U
NPY>KUHHOTO MAsTHUKOB, (OKYCHOE pacCTOSHHE COOHMparome JMH3bI M e€ ONTHYecKas CHia,
palMOaKTUBHBIA (DOH) C MCIOJI30BAaHHEM AHAJIOTOBBIX W IUQPPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJIa U3MEPEHNUs, TNIAHUPOBATh U3MEPEHHsI, CAMOCTOSITEIIEHO COOMPATh IKCIIEPUMEHTABHYIO YCTAaHOBKY,
BBIUUCIIATh 3HAYCHHE BEIUYMHBI M AHAJIM3UPOBATH TOJTYYCHHBIC PpE3yJbTAaThl, OICHWBAS IOTPEUIHOCTD
PE3yJIbTaTOB KOCBEHHBIX U3MEPCHHUN;

MIPOBOANUTH JKCIIEPUMEHTAIbHBIE UCCIIECOBAHUS 3aBUCHUMOCTEN (PU3NYECKUX BEIHYUH (3aBUCUMOCTH
IyTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM JIBWKCHUHU 0€3 Ha4albHOW CKOPOCTH, 3aBUCHMOCTH CHJIBI TPEHHS
CKOJIbJKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS, TIEpHUO0/Ia KOJIeOaHU MAaTeMaTHYeCKOr0 MasiTHUKA OT JJTUHBI
HUTH, OTIPE/ICIICHNE YCKOPEHUSI CBOOOTHOTO MaICHUS, HCCIEI0OBAHNE U3MEHECHHUSI BETMUMHBI U HAIIPABIICHHSI
WHIYKUHOHHOTO TOKA, 3aBUCUMOCTb YIJla OTPaXKEHUsl CBETA OT yrja HaJeHus, yria IpeioMJICHHUs OT yrja
MaJIeHHsI CBETOBOTO JIy4a, UCCIIEJOBAaHUE TPEKOB: M3MEPEHUE SHEPTUU YaCTULIBI IO TOPMO3HOMY IyTH (IO
dororpadusam)): COBMECTHO ¢ yuurteraem (opMmynupoBaTh 3aJadyy U THUIOTE3Y HCCIEAOBaHUSA,
CaMOCTOSITENIbHO TUIAHUPOBATh MCCIIE0BAHUE, CAMOCTOSTENILHO COOMpPaTh SKCIIEPUMEHTAJIbHYI0 YCTaHOBKY,
NPEJCTABIATh MOJyYEeHHbIE 3aBUCUMOCTH (M3UUECKUX BEIMYUH B BHUJE TAOIUI] U IpaHUKOB, OLIEHUBATbH
MOTPEIIHOCTH, JIeJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHMUS;

co0uro1aTh MpaBuiia 6€30MacHOro Tpyia Mpu padboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

XapakTepu30oBaTh IMPUHLUUIBI JECUCTBUS M3YUYEHHBIX TNPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLECCOB C OMOPON Ha UX OMHUCAHMS (B TOM YHCIE: CIIHUJIOMETP, JaTUYMKHU TOJOKEHUS,
pacCcTOSHUS W YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, IEepUcKom, (oToamnmapar, MHKPOCKOI, TEJIECKOIl,
ONTUYECKUE CBETOBObBI, CIEKTPOCKOIN, TO3UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHUS O CBOMCTBax
(bu3nUecKux ABICHUI U He0OXO0AUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH, UCIIOIb30BaTh CXEMbI U CXEMATUYHbIE
PUCYHKH M3YUYEHHBIX TEXHHUYECKHX YCTPOWUCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOILIECCOB
IIPU pelIeHNH Y4eOHO-IPaKTUYECKUX 3ajay, ONTUYECKUE CXEMBI JIJIsl OCTPOCHUS U300paKeHUH B MIIOCKOM
3epKajie ¥ coOnparoeil T1MH3e;

MPUBOJIUTh TpUMEPHl (HAXOAWTh HH(OpPMALMIO O MpHUMEpax) MPAKTUUYECKOIO HCIOJIb30BAHUS
(bu3MYECKUX 3HAHMIA B TIOBCEHEBHOM KHU3HU JTsl 0OecTieueHus 0€30MacHOCTH MPU 0OpallleHnH ¢ MpudopamMu
U TCXHUYCCKUMHN yCTpOI\/IICTBaMI/I, COXpaHCHUA 3/10POBbA U CO6J'II-O)I€HI/I5[ HOPM 3KOJIOTHUYCCKOI'0 IMOBCACHUS B
OKpYKarollleu cpere;

OCYIIECTBJISATh TMOUCK WHMOpMauu (usndeckoro cojepkanust B VHTEpHETe, CaMOCTOSTEIHHO
(dbopMyIIHUpyst TOMCKOBBIN 3alpOC, HAXOAUTh MYTH OIMpPEAeTICHHs JOCTOBEPHOCTH MOJYYCHHON MH(pOpMauu
Ha OCHOBE MMEIOIIUXCS 3HAHUN U TOMOJHUTEIbHBIX UCTOYHHUKOB;

WCIOJIb30BaTh MPU BBINOJIHEHUH YYeOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO
COJIEpKaHus, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiafeTh NpuéMamMu KOHCIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHbIE MIUCbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OPMAIINK U3 HECKOJIbKUX
UCTOYHHUKOB (PM3MUECKOTO COZAEpKaHus, MyOIMYHO TPEACTABIATh PEe3yJbTaThl IMPOEKTHOW MU
HCCIIEIOBATEIILCKOU JIEATENIbHOCTH MPU 3TOM T'PAMOTHO HCIMOJIb30BaTh M3yYEHHBIM MOHATUMHBIN ammapar



U3y4aeMoro paszena (U3MKM M COIPOBOXKIATh BBICTYIUIEHHWE MpE3eHTalMed ¢ y4€ToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne HanMeHoBaHue pa3/iesioB U KoJsinyecTBO 4YacoB JJIeKTPOHHbIE
n/m TeM NPOorpaMMbl Bcero | KontposbHbie | [IpakTHuYeckue (uudpoBsble)
paboThl paboThl o6pa3oBaTe/ibHbIE
pecypchl
Pasges 1. Pu3uKa ¥ e€ poJib B IO3HAHUHU OKpPYKaloLiero Mupa
1.1 | ®u3uka — HayKa 0 IpUpojie 2
1.2 | ®Pusnyeckue BeJUYUHbI 5 2
1.3 | EcTecTBeHHO-HAy4YHbIN 1
MeTO/| NO3HAHUS
WToro no pasgeny 8
Paspen 2. [leppoHavya/ibHbIE CBEeJleHUS O CTPOEHHUH BelleCTBa
2.1 | CTpoeHue BelecTBa 1
2.2 | IBmxKeHHe 2
Y B3aUMO/JeMCTBUE YaCTHUIL]
BeleCTBa
2.3 | ArperaTHble COCTOSHUS 1
BelleCcTBa
HToro no pasgeny 4
Pa3zgen 3. /IBUKeHHe M B3aMMO/AeNCTBHE TeJl
3.1 | MexaHHuYeckoe JBHKEHHE 13 2
3.2 | UHepuusd, Macca, IJIOTHOCTb 9 1 1
3.3 | Cusa. Bujgnl cun 15 1 2
WToro no pasgeny 37
Pasaen 4. laBjieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB
4.1 | JlaBienue. [lepenauya 2
JlaBJeHus TBEPAbIMU
TeJlaMU, XXUJIKOCTSIMU U
razamMmu
4.2 | JlaBjieHHE XUJKOCTU 8
4.3 | ATmMocdepHoe faByieHUe 4
4.4 | JleicTBHe )KUJKOCTH Y rasa 11 1 2
Ha NOrpyKEHHOE B HUX TeJIO
HToro no pasgeny 25
Pa3aes 5. Pa6oTa M MOIHOCTD. JHEpPrus
5.1 | Pa6oTa 1 MOIIJHOCTb 6 0
5.2 | IlpocTble MexaHU3MbI 10 2
5.3 | MexaHuyeckasi 3Heprus 5 1 1
HToro no pasgeny 21
Pa3pen 6. [IoBTOPUTE/IBHO-0600AOIUNA MOAYJIb
6.1 | IloBTOpPUTE/NBHO- 7 1
06001al0LUK MOJ1YJIb
HToro no pasgeny 7
OBILIEE KOJIMYECTBO YACOB I10 102 5 12
[TPOT'PAMME




8 KJIACC

Ne | HaumeHOBaHMe pa3/esOoB U KosinyecTBO 4acoB JJIeKTPOHHBbIE
n/mo TeM NPOrpaMMbl Bcero | KonTposbHbie | [IpakTuyeckue (uudpoBsle)
paboThl paboThl obpa3oBaTe/bHbIE
pecypchl
Paspaeu 1. Ten1ioBbIie ABJ1€HUSA
1.1 | CTpoeHue U CBOUCTBA 6
BellecTBa
1.2 | TenyioBbIe NPOLECCHI 33 1 6.5
WToro no pasgeny 39
Pasaen 2. JjieKTpUu4YeCKHue M MarHUTHBIE SIBJICHUS
2.1 | dneKTpuyeckue 3apsabl. 9 1
3apsikeHHble TeJsa U UX
B3aHMOJIeHCTBUA
2.2 | llocTossHHBIN 31 1 10
3JIEKTPUYECKUH TOK
2.3 | MarHuTHbIe ABJIEHUS 11 4
2.4 | dyieKTpOMarHUuTHas 7 1 1
VHAYKLHUS
WToro no pasgeny 58
Pasaen 3. [loBTOpHTENBHO-06001IAI0LIMI MOAYIb
3.1 | [loBTOpPUTE/NIBHO- 5
00600611aI0IUHA MOAYJIb
WToro no pasjaeny 5
OBILIEE KOJIMYECTBO YACOB I10 102 3 22.5
[TPOTPAMME
9 KJIACC
Ha3panue pa3zjaena KoauuyecTBo yacos
Bcero KoHnTpoJubHbIe JlabopaTropHble
Ne padoThI padoThbI
n/n
3aKkOHBI B3aUMOJENCTBUA U 34 2 2
1 JIBIDKECHUS TEN
Mexanuueckue KoneOaHus W 16 1 1
2 BOJIHBI. 3BYK
DNEKTPOMarHuTHOE I0JI€e 26 1 2
3
CrtpoeHune aToMa ¥ aTOMHOTO 19 1 4
4 anpa. Mcnonb3oBanue sHepruu
ATOMHBIX AACP
Crpoenue u 3BOTIOLIUS 5
5) Bcenennoit
HrtoroBasi KOHTpOJBHAS 2 1
6 pabota
Utoro 102 6 9




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/o

Tema ypoka

KosinmyecTBO 4acos

Bcero

KoHTpoJibHBIE
paboThI

[IpakTHYecKue
paboThl

JJIeKTPOHHbIE

uudpoBbIe
obpa3oBaTesibHbIE

pecypcbl

dusukKa - HayKa 0 IpUpo/e.
fABseHua npuposbl

https://m.edsoo.ru

dusuyeckue gBJIeHUA

https://m.edsoo.ru

dusnyeckre BeJMYMHBL.
PasmepHocTb. Pusnyeckue
npubopsl. [lorpemwrHocTy npu
NpsIMbIX U3MEPEHUSAX

https://m.edsoo.ru

PenieHnue 3aja4 no TeMe
"®usnyeckre BeJUYUHbDI.
PaszmepHocTb. Pusnyeckue
npu6bopsl. [lorpemwHocTy npu
NpsIMbIX U3MEPEHUsIX"

PemieHuve 3a/ja4y Ha 3aMKCh
YHCJia B CTaHJJAPTHOM BHU/le
(cTeneHb C OTPUIATEBHBIM
noKasaTeJieM)

JlabopaTopHas paboTa
"N3MepeHure 06bEMaA
KUJKOCTHU U TBEpAOro Tesa"

https://m.edsoo.ru

JlabopaTopHas paboTa
"OnpeneneHue pasMepoB
MaJibIX Tesl. MeToJ psjoB"

https://m.edsoo.ru

MeToAbl HAQy4YHOT'O
nosHaHud. Onucanue
bU3MYeCKHUX SABJIEHUH C
IIOMOLIbIO0 MOJleJIer

https://m.edsoo.ru

Ctpoenue BeujectBa. ONbITHI,
Jl0OKa3bIBawlle JUCKPETHOE
CTpPOEHHUeE BellleCcTBa

https://m.edsoo.ru

10

JIBM>KeHM e 4acTUI BellleCcTBa.
Auddysus. bBpoyHoBckoe
JBUKEHUE

https://m.edsoo.ru

11

BzauMoeicTBHE YaCTHUI]
BelleCTBA: NPUTSKEHUE U
OTTaJIKUBAaHHE

https://m.edsoo.ru

12

ArperaTHble COCTOSIHUSA
BenjecTBa. 0CO6EHHOCTH
arperaTHbIX COCTOSTHUH BOJIbI

https://m.edsoo.ru

13

MexaHuYecKoe JBUXKeHUe.
[lyTb, TpaeKkTOpU4,
nepeMelleHUe

https://m.edsoo.ru

14

Pelwrenue 3aza4 no teme
"MexaHHYeCKoe JBUKEHUE.
[lyTb, TpaeKkTOpU4,
nepemenieHue"”




15

PaBHOMepHOe U
HepaBHOMEPHOE /IBIXKEHUE.
CkopocTb

https://m.edsoo.ru

16

Pewenue 3azja4 o teme
"HepaBHOMepHOe JiBUKEHUE.
Ckopoctp"

17

HaxoxzeHue ckopocTy, nyTH
Y BpeMeHH IIPU paBHOMEPHOM
NpSMOJIMHEHHOM JIBUKEHUU

https://m.edsoo.ru

18

JlabopaTopHas paboTa
"OnpepesieHre CKOPOCTH
PaBHOMEPHOTO JIBUKEHUS

https://m.edsoo.ru

19

['paduku npsAMoJIMHEHHOT O
PaBHOMEPHOTO JIBUXKEHHUS

https://m.edsoo.ru

20

PeureHue 3a/1a4u no TeMe
"PacyeT cpefHel ckopocTH"”

21

JlabopaTopHas paboTa
"OnpeneneHue cpeHeN
CKOPOCTHU CKOJIbKEHH S
OpycKa UM 1apuKa no
HAKJIOHHOM MJI0CKOCTH"

https://m.edsoo.ru

22

OTHOCUTENIBHOCTD JIBUXKEHUS.
CiioxeHHe CKOpoCTeU npu
napaJijieJIbHOM JIBUXKeHUHU

https://m.edsoo.ru

23

[ToniyyeHue 1 aHau3
rpaduKOB 3aBUCUMOCTH NIy TH
Y CKOPOCTHU [ABUXKEHUSH OT
BpEMEHHU

https://m.edsoo.ru

24

Penrenue rpadpudeckux 3ajjau
no TeMe "MexaHHUKa.
PaBHOMepHOe
npsIMOJIMHENHOe JBHKeHue"

25

Penienue 3ajay no reMe
"MexaHuKa. PaBHOMepHOe
npsIMOJIMHENHOe JBHKeHue"

https://m.edsoo.ru

26

fABneHue uHepuMU. 3aKOH
WHEPIUHU

https://m.edsoo.ru

27

B3auMoielicTBHMe Tes Kak
NpUYUHA U3MEHEHUS
CKOpocTH. Macca TeJsa Kak
Mepa UHEPTHOCTH TeJia pU
NOCTYyNaTeJbHOM JBUKEHUH

https://m.edsoo.ru
https://m.edsoo.ru

28

[lnoTHOCTH BellecTBa

https://m.edsoo.ru

29

JlabopaTopHas paboTa
"OnpejiesieHre MJIOTHOCTH
TBEpJoro Tesna"

https://m.edsoo.ru

30

PemieHue 3agay4 no teMe
"Macca Tena. [I10THOCTB
BemjecTBa”

31

PelreHue 3a7a4 1o TeMe
"Macca Tena. [I10THOCTB
BemjecTBa”

https://m.edsoo.ru




32

CMecH U criiaBhl.
[loBepxHOCTHAs U JINHEWHas
IJIOTHOCTb

33

[loAroTOBKa K KOHTPOJIbHOU
paboTe no TeMe "®Pusrka —
HayKa 0 IpUpOo/e.
[lepBoHavasbHbBIE CBEIEHUS
006 aTOMHO-MOJIEKY/IIPHOM
CTPOEHUH BeIECTBaA.
MexaHuka"

https://m.edsoo.ru

34

KonTposibHas paboTa no teme
"®u3KKa — HayKa 0 Ipupoje.
[lepBoHayYabHbBIE CBEIEHUS
006 aTOMHO-MOJIEKY/IIPHOM
CTPOEHHUHU BellecTBa.
MexaHuKa"

35

Cuna. fIBjeHUe TATOTEHUA.
Cua TIXKeCcTHU

https://m.edsoo.ru

36

N306paxkeHue cuJ. PelieHue
3azad4 nno teme "OnpejeneHue
CUJIbI TSDKECTH"

https://m.edsoo.ru

37

Cusia ynpyroctu. 3akoH ['yka

38

PeureHue 3a/ja4 no teMme
"CuJia ynpyroctu. 3aKoH
['yka"

39

Bec Tesia. UsMepeHue cu.
JAvnamomeTp

https://m.edsoo.ru

40

Penlenue 3ajay no reMe
"Cusa ynpyroctu. Bec Tesia"

https://m.edsoo.ru

41

JlabopaTopHas paboTa
"OnbIThI, ;EMOHCTPUPYIOLUE
3aBHCHUMOCTb PACTSDKEHUS
(redbopman ) Npy>KUHbI OT
NPUJIOKEHHOU CUJIBI"

https://m.edsoo.ru

42

CuJia TpeHud

https://m.edsoo.ru

43

CyiokeHUe CUJL.
PaBHOZIeHCTBYOIIAs CUJIA

https://m.edsoo.ru

44

PemieHue 3aja4 no teMe
"CJ10KeHue CUJI.
PaBHozelcTByOLas cuia”

https://m.edsoo.ru

45

PemieHue 3aja4 no teMe
"B3auMopericTBue Tesl. CUJIbI
B MexXaHHUKe"

46

PemieHue 3aja4 no teMe
"Cusia TpeHus".

47

JlabopaTopHas paboTa
"OnbIThI, AEMOHCTPUPYIOIIUE
3aBUCUMOCTb CUJIbl TPEHHUS
CKOJIBXXEHUS OT CUJIbI
JlaBJIeHUs U XapaKTepa
COIMPUKACAIUXCS
NOBepXHOCTEN"

https://m.edsoo.ru




48 | PewmeHue 3a/a4 10 TeMe https://m.edsoo.ru
"BsaumopencTBue Tes. CHIIbI
B MexaHHUKe"

49 | KoHTpoJsibHasa paboTa no TemMe https://m.edsoo.ru
"B3zauMopericTBue Tea"

50 | /laBsieHue TBEPABIX TEJ https://m.edsoo.ru

51 | Pemenue 3a1a4 1no remMe
"JlaBJieHre TBEP/bIX TN

52 | JlaBaeHue KUJKOCTEN U https://m.edsoo0.ru
ra3oB. 3akoH [lackasig

53 | Pemenue 3aga4 no temMe https://m.edsoo.ru
"3akoH [lackansa"

54 | [lHeBMaTH4ecKHe YCTPOUCTBA https://m.edsoo.ru

55 | 3aBUCUMOCTbD aBJIEHUSA https://m.edsoo0.ru
YKUJKOCTH OT I'JIyOUHBI

56 | I'mapocTaTHYeCcKUi napajoKc https:/m.edsoo.ru

57 | Ucnosib30BaHHE BHICOKHX https://m.edsoo.ru
JlaBJIEHUU B COBPEMEHHBIX
TEeXHOJIOTHUSIX

58 | Pemenue 3a1a4 1o TreMe
"JlaBJIeHHE XKUAKOCTH "

59 | Pemenue 3a/a4 1o TemMe
"JlaBieHHE KUAKoCcTen"

60 | Armocdepa 3emau u https://m.edsoo.ru
IPUYHMHBI €€ CYLeCTBOBAHUS

61 | U3mepeHue aTmochepHOro https://m.edsoo.ru
nasyieHus. OnbIT ToppUdessin

62 | 3aBUCMMOCTb aTMOCPEPHOTO https://m.edsoo0.ru
JlaBJIEHHUS OT BbICOTBI Ha/l
ypoBHeM Mops. [Ipubopsl s
HM3MepeHUss aTMOCPEPHOTO
JlaBJIeHUs

63 | bapomeTp-aHepou. https://m.edsoo.ru
AtMocdepHoOe 1aBieHHe Ha
pPa3JIMYHbIX BBICOTAX

64 | BelTankuBaroias cua. 3akoH https://m.edsoo.ru
Apxumea

65 | Pemenue 3a1a4 1o TreMe
"3akoH Apxumena"

66 | Pemenue 3aja4 o TeMe https://m.edsoo.ru
"3akoH Apxumeza"

67 | JlJabopaTopHas paboTa https://m.edsoo.ru
"OnpeneneHve
BbITAJIKUBalOIEN CUJIBI,
JEeUCTBYIOLIEN Ha TeJlo,
NOTPY>KEHHOE B }KUAKOCTh"

638 [In1aBaHue Teua https://m.edsoo.ru

69 | JlabopaTopHas paboTa https://m.edsoo.ru

"UccnenoBaHue 3aBUCHUMOCTH
Beca TeJia B BoJie OT 06beMa
NOrpy>KEHHOM B XXUJKOCTb
yacTu Tesaa’




70

BosayxomniaBaHue. [l1aBanue
CYJl0B

https://m.edsoo.ru

71

PenieHue 3agay no teMe
"3akoH Apxumena. YcioBus
nJIaBaHUs Tesa"

https://m.edsoo.ru

72

PemieHue 3agay4 no teMe
"JleicTBHE XXUJKOCTH U rasa
Ha NOTPY>KeHHOe B HUX TeJso"

73

[logroToBKa K KOHTPOJIbHOU
paboTe o TeMe "/laByieHUe
TBEPABbIX TeJl, ’KULAKOCTEU U
rasoB”

https://m.edsoo.ru

74

KoHTposibHas paboTa 1o TeMe
"JlaBJieHrEe TBEP/bIX TEJ,
YKUJKOCTeH U ra3oB”

75

MexaHuyeckasi paboTa

https://m.edsoo.ru

76

Penienue 3ajay Ha
onpe/jieJieHUe paboThl

77

MoiiHoCTh

https://m.edsoo.ru

78

Penienue 3ajay4 Ha
ornpezieJIeHue MOIIHOCTH

https://m.edsoo.ru

79

PaboTa cuJibl TAXKeCTH U CUJIbL
TpeHUsI

https://m.edsoo.ru

80

Penrenue 3asad 1o reme
"PaboTa CUJIbI TAXKECTU U
CuJibl TpeHus"

https://m.edsoo.ru

81

HpOCTbIe MeXaHHW3MbI

https://m.edsoo.ru

82

MomeHT cubl. [IpaBuio
MOMEHTOB

https://m.edsoo.ru

83

Pemenue 3asjay no teme
"MomeHT cuJbl. [IpaBuio
MOMEHTOB".

https://m.edsoo.ru

84

Pemenue 3asjay no teme
"MomeHT cuJbl. [IpaBuio
MOMEHTOB".

https://m.edsoo.ru

85

JlabopaTopHas paboTa
"WU3y4eHue npaBuJia pblyara
JUUIs1 IOJBU>KHOTO U
HENoJBUKHOTO 6JIOKOB"

https://m.edsoo.ru

86

"30/10TOE MpaBUIO"
MEeXaHUKHU

https://m.edsoo.ru

87

Ypok-koHbepeHUs
"[IpocTble MEXaHU3MBbI B
OBbITY, TEXHUKE, )KHUBBIX
opra’Hvsmax’

https://m.edsoo.ru

88

KoadduipeHT nosiesHoro
JeUCTBUSA NPOCThIX
MeXaHU3MOB

https://m.edsoo.ru

89

Pemenue 3aga4 no teme "KII/J1
NPOCThIX MEXaHU3MOB"

90

JlabopaTopHas paboTa
"Onpepnenenue KI1J|

https://m.edsoo.ru




MOABHKHOI'O U
HENoJABUKHOTO GJIOKOB"

91 | MexaHUYecKast IHEPTHsL. 1 https://m.edsoo.ru
KuHnetnyeckas u
NOTEeHIMaJIbHAsl IHEPTUS

92 | 3aKOH coxpaHeHHUs 1 https://m.edsoo.ru
MeXaHU4eCKOH aHepruu

93 | Pemrenue 3a7a4 1o TemMe 1 https://m.edsoo.ru
"3aKOH cOXpaHeHHUs
MeXaHUY€eCKOW 3Heprum”

94 | lloAroTOBKA K KOHTPOJIbHOMU 1 https://m.edsoo.ru
paborte o TeMe "PaboTa u
MOILIHOCTb. JHeprus"

95 | KonTpoJsibHast paboTa 1o TeMe 1 1
"PaboTa 1 MOILIHOCTB.
JHeprusa”

96 | Pabora c TekcTaMHu 10 TeMe 1 https://m.edsoo.ru
"MexaHHWYecKoe JBIKeHHe"

97 | PaboTa c TeKCTaMH 10 TeMe 1 https:/m.edsoo.ru
"CTpoeHHue BelllecTBa"

98 | PaboTa c TekcTaMHU IO TeMe 1 https://m.edsoo.ru
"Cusibl B ipupoze”

99 | PaboTa c TEKCTaMH [0 TEMe 1 https://m.edsoo.ru
"JlaBJieHUEe TBEPABIX TeJI,
»KUJIKOCTeH U ra3oB”

100 | PaboTa c TekcTaMu IO TeMe 1 https://m.edsoo.ru
"JHeprus”

101 | PaboTa c TekcTaMHU 110 TeMe 1 https://m.edsoo.ru
"[IpocTble MEXaHU3MBbI"

102 | UToroBass KOHTpOJIbHAs 1 1
paboTa

OBUIEE KOJIMYECTBO YACOB I10 102 5 11

[TIPOTPAMME

8 KJIACC
Ne Tema ypoka KoJsinyecTBO 4YacoB JJIEKTPOHHbIE
n/m Bcero | KonTposibHbIe | [IpakTHyeckue nudposble
paboThI paboThl o6pasoBaTesbHbIE
pecypchl

1 OCHOBHBbIE MOJIOMKEHUSI 1 https:/m.edsoo.ru
MOJIEKYJIIPHO-KHUHETHYECKOH
TEOPHUHU U HUX ONBITHbIE
NO/ITBEPXK/IEHUS

2 Macca 1 pa3mep aTOMOB U 1 https://m.edsoo.ru
MOJIEKY.JI

3 Moies1i TBEpPIOTO, }KUJKOTO U 1 https://m.edsoo.ru
ra3zoo6pasHOro COCTOSTHUM
BellleCcTBa

4 Ypok-koHbepeHUs 1 https://m.edsoo.ru

"Kpucranindyeckue u
amopo¢Hble Tesa. ['padeH.
[TosiyyeHre MCKYCCTBEHHBIX
aJjMa3oB"”




CMmayuBaHue U
KallUJIJIIPHOCTb.
[IoBEpXHOCTHOE HATSAXKEeHue

https://m.edsoo.ru

TensioBoe pacuiMpeHue U
cKarue

https://m.edsoo.ru

TenyioBoe ABUXEHUE.
Temneparypa

https://m.edsoo.ru

(o]

TeMmnepaTypHble HIKaJIbl

https://m.edsoo.ru

BHyTpeHHAA 3Heprusa u
CIOCOOBI €€ U3MeHEeHHUs

https://m.edsoo.ru

10

Buabl TenJionepesayu

https://m.edsoo.ru

11

Ypok-koHdepeH U
"Ucnosib30BaHHE TEMJIOBBIX
CBOUCTB BeLECTB U
MaTepHaJIoB B IeJIX
3HeprocoepexeHus"

https://m.edsoo.ru

12

KosinyecTBO TEILIOTHI.
YenbHas TENJI0eMKOCTh

https://m.edsoo.ru

13

Ypok-ucciieoBaHUe
"[IpoBepka runoTesbl
JIMHEWHOW 3aBUCUMOCTHU
JUTUHBI CTOJIOUKA XKUJIKOCTH B
TEPMOMEeTpPUYECKOU TpyOKe
OT TeMImepaTyphl"

14

YpaBHeHUe Tenja0BOro
6anaHca. Tenysioo6MeH U
TeIJIOBOe paBHOBecHe. 3aKOH
HproToHa—PuxmaHa

https://m.edsoo.ru

15

JlabopaTopHas paboTa
"UcciepoBaHue ABJIEeHUA
TenJIo06MeHa pu
CMeLIMBAaHUU X0JIOJHOU U
ropsiuer Bozb1"

16

Penlenue 3ajay no reMe
"Tens1006MeH U TENJIOBOE
paBHOBecHe"

17

JlabopaTopHas paboTa
"OnpeneneHre KOJMYECTBA
TEIJIOThI, TOJIy4eHHOT0
BOJIOW MPH TenJioobMeHe ¢
HarpeThIM MeTAJIJINYeCKUM
LUJIUHAPOM"

18

[lnaByieHUe ¥ OTBep/leBaHUE
KPHUCTA/JIMYECKUX BeLLEeCTB.
YpenbHada Ternsora
nJIaBJIeHUs

https://m.edsoo.ru

19

Peuienue 3ajjay no teme
"[lnaByieHHE U OTBEpiEBAHUE
KpPUCTa/JIMYECKUX Tea"

https://m.edsoo.ru

20

JlabopaTopHas paboTa
"OnpesesieHue yJieJIbHOU
TEIJIOTHI IIJIaBJIEHUd JibAa"

https://m.edsoo.ru

21

Ypok-ucciesoBaHHe
"CpaBHeHHUE NPOLECCOB

https://m.edsoo.ru




IJIaBJIEHUS] KPUCTALINY€eCKUX
TeJsl U pa3MsrdyeHus npu
HarpeBaHWU aMOpQHBIX Tea"

22

[lapoo6pa3oBaHue U
KoHJeHcanud. Ucnapenue

https://m.edsoo.ru

23

KuneHue. YaenbHas TenjaoTa
napoo6pasoBaHUs.
3aBHCUMOCTb TeMIIepaTyphl
KUIIeHUS OT aTMOCHEpPHOro
JlaBJIeHUsl

https://m.edsoo.ru

24

PenieHue 3ajay4 no teMe
"[lapoobpa3zoBaHue U
KuIneHue"

https://m.edsoo.ru

25

Ypok-uccienoBanue
"O6bsACHEHHE 3aBUCUMOCTH
TeMIepaTypbl KUIIEHUS OT
JaBjeHus"

https://m.edsoo.ru

26

HacpblieHHbIN U
HeHacChILeHHbIY nap.
Bia>kHOCTBb BO31yxa

https://m.edsoo.ru

27

Byia>kHOCTBb Bo3/1yxa U eé
u3MepeHue. JlabopaTopHas
pa6oTa "OnpegeneHue
OTHOCUTEJIbHOM BJIAX)KHOCTH
Bo3ayxa"

0.5

https://m.edsoo.ru

28

PemeHue 3asa4 o teMe
"ByiaxxHocTtp"

https://m.edsoo.ru

29

PenleHue 3aja4 ¥ aHaJau3
CUTYyallMH, CBA3aHHBIX C
ABJIEHUAMU UCIIApEHUS U
KOHeHCcaluu

https://m.edsoo.ru

30

JHeprud TONJIKBA. Y iesibHas
TeIJIOTa CrOPaHUs

https://m.edsoo.ru

31

[TpuHI MBI pabOThI
TENJIOBBIX IBUraTeeH

https://m.edsoo.ru

32

[lapoBas Typ6uHa. /[BUraTesib
BHYTPEHHEr0 CropaHusa

https://m.edsoo.ru

33

KII/l TenyioBoro aBurarteJs

https://m.edsoo.ru

34

Pemenue 3aaay4 no teme "KI1/|
TENJIOBOTO JBUTaTENs"

https://m.edsoo.ru

35

Ypok-koHbepeHUs
"TenJioBble ABUTATEJH U
3allUTa OKpy:Kawlien cpeabl”

https://m.edsoo.ru

36

TensioBbIe TOTEPHU B
TeIJI0CeTaX

https://m.edsoo.ru

37

3aKOH COXpaHEeHHUs U
npeBpalleHNs SIHEePTUH B
MeXaHUYeCKHUX U TelJIOBbIX
npoueccax

https://m.edsoo.ru

38

[loAroTOBKa K KOHTPOJIbHOM
paborTe o TeMe "TenJioBbie
AaBjeHUud. U3meHneHnue
arperaTHbIX COCTOSSHUM
Belectna”

https://m.edsoo.ru




39

KoHTposibHas pa6oTa no
TeMe "TenJioBble IBJIEHHUS.
M3MeHeHMe arperaTHbIX
COCTOSIHMH BelecTBa"

40

dnektpusayus TeJs. JIBa poaa
3aps/0B

https://m.edsoo.ru

41

Ypok-ucciaenoBaHue
"UccnemoBaHue Cioco60B
Pa3JIMYHBIX BEIECTB
Ha3JIEKTPU30BbIBATHCS

https://m.edsoo.ru

42

B3aumojeiicTBue
3apsKeHHBIX TeJsl. 3aKOH
KyJioHa

https://m.edsoo.ru

43

JJIeKTpUYecKoe noJie.
Hanps»xk€HHOCTb
3JIEKTPUY€ECKOT O MOJIs.
[IpyHLMI Cynepnio3ULIUHU
3JIEKTPUYECKHUX MoJIeH

https://m.edsoo.ru

44

Hocutenu asieKTpu4ecKux
3apsA/0B. JJleMeHTapHbIU
3apsaj. CTpoeHue aToMa

https://m.edsoo.ru

45

3aKOH COXpaHeHHUs
3JIEKTPUUYECKOro 3apsija

https://m.edsoo.ru

46

[IpoBOHUKH, JU3IEKTPUKHU U
NOJIyIPOBOJHUKHU

https://m.edsoo.ru

47

Ypok-koHdepeHIUs
"JneKTpuU3alus B
IMOBCEeHEBHOM KU3HHU"

https://m.edsoo.ru

48

PenreHue 3a/ja4 no TeMme
"3aK0H CoOXpaHeHUs
3JIeKTpUYecKoro 3apsja”

https://m.edsoo.ru

49

J/IeKTPUYECKUH TOK.
M CTOYHUKU 3/1EKTPUYECKOT O
TOKa

https://m.edsoo.ru

50

Ypok-ucciaenoBaHue
"UccnenoBaHue neldcTBUS
3JIEKTPHUYECKOTr0 MO0JIs Ha
NPOBOJHUKHU U IU3JIEKTPUKH "

https://m.edsoo.ru

51

JJIeKTPpUYECKUU TOK B
MeTaJlJlax

https://m.edsoo.ru

52

J/IeKTPUYECKHUH TOK B
YKUJIKOCTSIX U ra3ax

https://m.edsoo.ru

53

JseKTpUYecKas Lielb

https://m.edsoo.ru

54

Cuia Toka. AMniepmeTp

https://m.edsoo.ru

55

JJIeKTpUYeCcKoe HallpsKeHue.
BosibT™MeTp

https://m.edsoo.ru

56

JlabopaTopHas paboTa
"COopKa U UCIIbITaHHUE
3JIEKTPUYECKOM Lenu
NOCTOSIHHOTO TOKa"

https://m.edsoo.ru

57

3aBUCHMOCTb CHJIbI TOKA OT
HanpskeHus. 3akoH OMa a1
y4acTKa Lenu

https://m.edsoo.ru




58

JlabopaTopHas paboTa
"UccinepoBaHye 3aBUCHUMOCTH
CHUJIbI TOKA, IPOTEKAIOLETO
yepes pe3ucTop, oT
HaNpsi>)KeHHUs Ha pe3nucTope U
CONPOTUBJIEHUS Pe3UCTOpaA’

https://m.edsoo.ru

59

JleKTpUYecKoe
CONPOTHUBJIEHUE. Y IeJIbHOe
CONPOTHUBJIEHUE

https://m.edsoo.ru

60

JlabopaTopHas paboTa
"OnpejiesieHre yJeJabHOTO
COMPOTHUBJIEHHUS
IpPOBOJHHUKA"

https://m.edsoo.ru

61

PenieHnue 3aja4 no teMe
"JeKTpuUecKoe
CONPOTHUBJIEHUE. Y IeJIbHOe
CONpPOTHUBJIEHUE"

https://m.edsoo.ru

62

Pemenue 3asa4 o teMe
"3axon Oma"

https://m.edsoo.ru

63

[locnegoBaTesbHOE U
napaJijieJibHOe CoeJJMHeHUs
IPOBOJHHUKOB

https://m.edsoo.ru

64

JlabopaTopHas paboTa
"[lpoBepka npaBu.Jia
CJ10’KEHUS HANPSXKeHUU NIPU
nocJjen0BaTeJbHOM
COeJIUHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru

65

PeureHue 3a/1a4y no TeMe
"llocnegoBaTe/IbLHOE U
napaJijieJibHOe CoeJJMHEHUSI
NPOBOJHUKOB"

66

JlabopaTopHas paboTa
"[lpoBepka npaBuia JJis
CUJIbI TOKA NIpU
napaJijieJibHOM COeJJMHEHUHU
pe3ucTopoB”

https://m.edsoo.ru

67

Penlenue 3ajay Ha
npuMeHeHUe 3aKkoHa OMa aua
Pa3/IMYHOIO COeJMHEHUS
IPOBOJHUKOB

https://m.edsoo.ru

68

3/1C u BHyTpeHHee
CONPOTHUBJIEHHE UCTOYHHUKA
ToKa. 3akoH OMa AJis1 TTOJIHOU
Lenu

https://m.edsoo.ru

69

PemieHue 3agay4 no teMe
"3/1C, BHyTpeHHee
CONPOTHUBJIEHUE UCTOYHUKA
ToKa. 3akoH OMa AJ1s1 ITOJIHOU
Hemnu"

https://m.edsoo.ru

70

JlabopaTopHas paboTa
"Onpenenenue 3/C u
BHYTpPEHHEro CONpPOTHBJIEHHUS
MCTOYHHKA TOKA"

https://m.edsoo.ru




71

[IpaBusia Kupxroda

72

JlabopaTopHas paboTa
"[IpoBepka npaBUI
Kupxroda"

https://m.edsoo.ru

73

Ypok-ucciesoBanue
"WU3y4eHne BOJIbT-aMIIEPHbBIX
XapaKTEePUCTUK HeJUHEeHHbIX
3JIeMeHTOB"

https://m.edsoo.ru

74

PaboTa asiekTpuueckoro
Toka. MolHOCTh
3JIEKTPUYECKOT0 TOKA

https://m.edsoo.ru

75

JlabopaTopHas paboTa
"OnpeneneHue paboThbl U
MOLIHOCTH 3JIEKTPUYECKOTO
ToKa"

https://m.edsoo.ru

76

3akoH /Ixxoynsa-JleHua.
[loTpebuTtenu

3JIEKTPUYECKOT 0 TOKa.
KopoTkoe 3aMbIKaHue

https://m.edsoo.ru

77

Ypok-koHdepeH U
"O6bsiCHEHUE U TPUHIIUI
AeHCTBUS JOMallHUX
3JIeKTpOHarpeBaTeJbHbIX
npubopos"

https://m.edsoo.ru

78

[logroToBKa K KOHTPOJIbHOU
paboTe 1o TeMe
"JyeKTpUUecKUe 3apspbl.
3aps>KeHHbIe TeJsa U UX
B3aMMO/IeH CTBHUS.
[locTOAHHBIN 3/1IEKTPUYECKU I

TOK

https://m.edsoo.ru

79

KonTposibHas paboTa nno
TeMe "JJIeKTpUYecKue
3apsa/bl. 3apsKeHHble TeJsa U
WX B3aUMO/JIeMCTBUSI.
[locTOAAHHBIN 3/1EKTPUYECKU I

TOK

80

[TocTosTHHBIE MATHUTHI.
MarsuuTHoOe 1oJie 3eMJIU U ero
3HayeHHUe )i )KHU3HU Ha
3emie

https://m.edsoo.ru

81

Ypok-uccienoBaHue
"HM3yyeHre MarHUTHOTO MOJI
NOCTOSIHHBIX MarHUTOB MPHU
UX 06'beJUHEHUHU U
pasaesieHud. Busyanusanus
110JIS1 IOCTOSTHHBIX MaruHuToB"

https://m.edsoo.ru

82

OneiT 3pcTrena. MarHuTHOE
1oJie 3J1IeKTPUYeCKOro TOKa

https://m.edsoo.ru

83

OnbiT AMniepa. MarHUTHOE
noJie KaTyIIKH C TOKOM.
[IpuMeHeHUe
3JIEKTPOMarHMTOB B TEXHUKE

https://m.edsoo.ru




84

Cusia AMniepa u onpeziesieHue
€€ HallpaBJlIeHUd

85

PenieHue 3agay no teMe
"Cusia AMnepa u
omnpezeJsieHue eé
HanpaBJieHus"

86

JJIeKTpoABUTaTEb
IMOCTOSIHHOT'O TOKa.
Hcnonbp3oBaHue
3JIeKTpo,aBHraTenefI B
TEeXHUYECKHUX YCTPOUCTBAX U
Ha TPaHCIOpPTe

https://m.edsoo.ru

87

JlabopaTopHas paboTa
"U3y4yeHue felCTBUSA
MarHUTHOIO N0JIS1 Ha
IPOBOJIHUK C TOKOM"

https://m.edsoo.ru

88

Ypok-koHdepeH U
"[lpakTHYecKoe NpuMeHeHue
3JIeKTpoABUraTesen"

https://m.edsoo.ru

89

JlabopaTopHas paboTa
"KoHcTpyrupoBaHue 1
M3y4deHHe paboThl
3JIeKTpoBuUrartesa”

https://m.edsoo.ru

90

JlabopaTopHas paboTa
"Usmepenue KI1/]
3JIEKTPOJIBUTATEIbHOU
yCTaHOBKH"

https://m.edsoo.ru

91

Onerrel Papajses. 3aKoH
3JIEKTPOMarHMTHOM
vHAyKnu. [Ipasuiio JleHna

https://m.edsoo.ru

92

Ypok-ucciegoBaHue
"UcciepoBaHre U3MeHeHUH
3HA4YEeHHS U HalpaBJIEeHUS
VH/YKIMOHHOTr'O TOKa"

https://m.edsoo.ru

93

PemieHue 3ajay4 no teMe
"3aKO0H 3/1IeKTPOMarHUTHOM
uHaykuuu. [IpaBuso JleHna"

94

AnektporeHepaTop. Cnocob6bl
MOJIYYEeHUS 3JIEKTPOIHEPTUH

https://m.edsoo.ru

95

Ypok-koHpepeH1 A
"JJIEKTPOCTAHLIUU HA
BO300HOBJISIEMbIX UCTOYHHUKA
s3Hepruu. [I[pob6JieMbl
skoJsioruu. ToninuBHbIE
3JIeMEHTBI U
3JieKTpoMooOuIn"

https://m.edsoo.ru

96

[ToAroTOBKa K KOHTPOJIbHOM
paboTe Mo TeMe
"JJIeKTpOMarHUTHbIE
ABJIEHUS"

https://m.edsoo.ru

97

KoHTposibHast paboTa
"JJIeKTpOMarHUTHbIE
ABJIeHU"




98 | PaboTa c TeKCTaMH I10 TeMe 1 https://m.edsoo.ru
"TensioBble ABJIeHUA"

99 | PaboTa c TEKCTaMH IO TEME 1 https://m.edsoo.ru
"JIeKTpUYeCcKHre 3apsapbl.
3apsKeHHble TeJsla U UX
B3auMoelcTBue"

100 | PaboTa c TekcTaMHu o TeMe 1 https://m.edsoo.ru
"[locTOAHHBIHN
3JIEKTPUYECKU U TOK"

101 | Pa6oTa c TekcTaMHu IO TeMe 1 https://m.edsoo.ru
"MarHuTHbIE ABJIEeHUA"

102 | PaboTa c TekcTaMHu IO TeMe 1 https://m.edsoo.ru
"JsIeKTpoMarHuTHas
WHAYKIUSa"

OBIIEE KOJIMYECTBO YACOB I10 102 3 22.5

[TPOTPAMME

9 KJIACC
Ne Tema ypoka KoauuectBo |Koutpoabn | IpakTHyeckue DJIeKTPOHHbBIE
4acoB ble padoThI padoThbI uupposkIe
o0pa3oBaTtejibHbIE
pecypcsl

3aKoHbI B3anMOIelCTBHS U IBUKeHNs TeJl (34 yaca)

/11

MarepunanbHas TOYKA.
Cucrema otueTa. BBOIHBIH
MHCTPYKTaX II0 OXpaHe
Tpyna

1

https://m.edsoo.r
u

/2

[Tepememnienue.
Onpenenenne
KOOpIUHATHI
}IBI/I)KYHIGFOCSI Telia.

https://m.edsoo.ru

/3

Ilepemenienune pu
IPSIMOJIMHEHOM
PaBHOMEPHOM JIBHKEHHH.

https://m.edsoo.ru

/4

['paduueckoe
MPpCACTAaBJICHHUC IBUKCHHA.

https://m.edsoo.ru

/5

Penrenne 3amau mo TeMme
«I'paduueckoe
MIPE/ICTABJICHHE
JIBYDKCHUSY.




/6

PaBHOyCKOpeHHOE
JBUXKEHHE. Y CKOpEHUE.

https://m.edsoo.ru

7

CkopocTh
IIPSAMOJIMHEMHOTO
PaBHOYCKOPEHHOT'O
JIBUKECHUSI. I'padux
CKOPOCTH.

https://m.edsoo.ru

/8

[lepememnienue npu
PaBHOYCKOPEHHOM
JBU>KEHUH.

https://m.edsoo.ru

/9

Pemienne 3amau mo
TemMe «PaBHOYCKOpEHHOE
JIBUJKECHHE.

https://m.edsoo.ru

0/10

JlaboparopHuas pabora Ne 1
«HccnemoBanue
PaBHOYCKOPEHHOTO
JBYOKEHUST 0€3 HavallbHOU
CKOpPOCTHY

IIp.

https://m.edsoo.ru

1/11

OTHOCHUTEIBHOCTD
JIBHYKEHUS.

https://m.edsoo.ru

2/12

WNHepuuanbHble CUCTEMBI
oruera. IlepBwlli 3aKoH
Herorona.

https://m.edsoo.ru

3/13

Bropoii 3akoH HeroTOHA.

https://m.edsoo.ru

4/14

Pewenne 3amad mo teme
«Bropou 3aKOH
Heroronay.

5\15

Tpetnii 3akon HeroToHa.

https://m.edsoo.ru

6\16

Penrenue 3amay Ha 3aKOHEI
HrroTona.




Kontponbnast padora Nel

7/17 | mo teme «IIpssmonuueitHOE

PaBHOYCKOPEHHOE

JIBUKEHUE. 3aKOHBI

Hsrotonay.

CBobOoaHOE HaacHue. https://m.edsoo.ru
8/18 | Yckopenue

CBOOOAHOTO MaJeHHUs.

HeBecomocTs.

JlaboparopHas padota Ne 2 https://m.edsoo.ru
9/19 | «M3mepeHne  yCcKOpeHHs

CBOOOIHOTO MAJACHUS)

Ilp.

Pemenne 3amau mo Tteme
0/20 | «CBoboxHOE naJieHue.

VYckopenue

CBOOOJTHOTO TIAJICHUS»

3aKoH Bcemupnoro https://m.edsoo.ru
1/21 | tarotenwus.

Pemenne 3agau mo Tteme
2/22 | «3akon BCEMHUPHOTO

TATOTCHUS.

YckopeHue — cBOOOIHOTO https://m.edsoo.ru
3/23 | magenus Ha 3emuie "

JIpYTruX HEOECHBIX Telax.

[IpssmonuHeitHOE u https://m.edsoo.ru
4\24 | xpUBOJIUHEHHOE

JIBUKCHHE.

JIBM>KEeHHUE TENna o https://m.edsoo.ru
5/25 | oxpyxxHOCTH c

MOCTOSIHHOM IO  MOJYJIIO
CKOPOCTBIO.

6/26

HckyccTBeHHBIE CITyTHUKH
3eMmn.

https://m.edsoo.ru




Penrenne 3amau mo TeMme

7/27 | «/IBmkeHHe  Tena 110

OKPYHOCTH c

MOCTOSIHHOM IO  MOJYJIIO

CKOPOCTBIO».

Nmnynsc Tena. Wmmynbe https://m.edsoo.ru
8/28 | cuibl.

3aKoH COXpaHECHHUS https://m.edsoo.ru
9/29 | umnynbca Tena.

PeakTuBHOE nBUXKEHUE. https://m.edsoo.ru
0/30

Pemienue 3amau 1o Teme
1/31 | «3akon COXpaHEHHS

UMITYJIbCa»

3aKkoH COXpaHEHUs https://m.edsoo.ru
2/32 | sHeprum.

Pemenne 3amau Ha 3aK0H https://m.edsoo.ru
3/33 | coxpaHeHHs SHEPTHH.

Konrponbnas pabGora Ne2
4/34 | mo TeMe «3aKOHBI

COXPAaHCHHUS.

KonebarenpHoe https://m.edso0.ru
/35 | nBuxkeHuUeE. CB00OO1HBIE

KOJIcOaHMSI.

Benuuunel, https://m.edsoo.ru
/36 | xapakTepu3syoiiue

KoJie0aTeIbHOE IBUKEHHUE.

JlaboparopHas pabota Ne 3 https://m.edsoo.ru
/37 | «HccnenoBanue

3aBUCHUMOCTH TEepHOJa U

YaCTOThI CBOOOJTHBIX

KoJIeOaHuit

HUTSAHOI'O MassiTHHUKA OT €ro
JJIINHBID»

IIp.




I"apmonuyeckue https://m.edsoo.ru
/38 | xonebaHusI.

3aryxaromuye KoyieOaHus. https://m.edsoo.ru
/39 | BeinyKaeHHbIE

KoJIeOaHusl.

Pe3onanc. https://m.edsoo.ru
140

Pacnpoctpanenue https://m.edsoo.ru
/41 | koneGanuii B cpene.

BouHsl.

Jmna BomHbl. CKOpOCTB https://m.edsoo.ru
/42 | pactipocTpaHEHHS BOJIH.

Pemenne 3amau mo Tteme
143 | «dnunaa BostHBL. CKOPOCTH

pacripoCcTpaHEHUS BOIHY.

Hcrounnku 3ByKa. https://m.edsoo.ru
0/ 3BYKOBBIC KOJICOAHUSI.
44

Bricora, TeMOp " https://m.edsoo.ru
1/45 | rpoMKOCTb 3BYyKa.

Pacmipoctpanenune  3ByKa. https://m.edsoo.ru
2/46 | 3ByKOBBIC BOJIHBI.

Otpaxenue 3BYKa. https://m.edsoo.ru
3/47 | 3ByKOBOI pe30HaHC.

Wutepdepeniys 3Byka. https://m.edsoo.ru
4/48

Pentenue 3amau mo TeMme
5/49 | «MexaHnyeckue

KoJie0aHus U BOJHBDY

Kontponbuas pabGora Ne3
6/50 | mo Teme «MexaHuveckue

KOJICOAHHMS U BOJIHEI»




DJIeKTPOMAarHuTHoe moJie (26 4)

/51

MaruutHoe noie.

https://m.edsoo.ru

/52

Hanpasnenue Toka u
HallpaBJI€HUE JIMHUI ero
MarHUTHOTO TOJIS.

https://m.edsoo.ru

/53

OOGHapyxeHue
MAarHUTHOTO TOJIS IO €T0
IEUCTBUIO Ha
ANEKTPUYECKUN TOK.
IIpaBuio 1€BOM pyKH.

https://m.edsoo.ru

/54

Pemmenue 3anay Ha
MIPUMEHEHHUE TTPABUIT
JIEBOM M MPABOU PYKHU.

/55

MarauTHas HHAYKIOUW.

https://m.edsoo.ru

/56

MarauTHBIH ITOTOK.

https://m.edsoo.ru

157

SBnenue
ANEKTPOMATHUTHOMU
WHIYKIUN

https://m.edsoo.ru

/58

JlaGopatopHas pabota Ne
4 «M3ydeHue siBICHUS
3JIEKTPOMAarHUTHOM
WHTYKITUID

IIp.

https://m.edsoo.ru

/59

Hamnpasnenue
WHIYKIUOHHOTO TOKa.
ITpaBuio Jlenna.

https://m.edsoo.ru

0/60

SIBieHNEe CaMOMHTyKITUU

https://m.edsoo.ru

1/61

[Tonydenue u nepenaya
MEPEMEHHOTO
3JIEKTPUYECKOTO TOKA.
Tpancdopmarop.

https://m.edsoo.ru

2162

Penrenue 3amad mo teMe
«TpanchopmaTop»

3/63

DNEKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHbHIE
BOJIHBI.

https://m.edsoo.ru




4/64

KonebarenbHbIi KOHTYD.
ITonyuyenune
3IEKTPOMArHUTHBIX
KOJICOAHUH.

https://m.edsoo.ru

5/65

HpI/IHHI/IHBI PaanuoCBA3U U
TCIICBUACHNA.

https://m.edsoo.ru

6/66

DNeKTpOMarHuTHas
HpUpOJIa CBETA.
Wutepdepennus ceeta.

https://m.edsoo.ru

7167

IIpenomnenue ceera.
Duznuecknii CMBICHI
MOKa3aTelis MPeJIOMJICHHUS.

https://m.edsoo.ru

8/68

HpeJ'IOMJ'IeHI/Ie CBCTa.

https://m.edsoo.ru

9/69

Hucnepcus ceera. L{Bera
ten. Crnektporpad.

https://m.edsoo.ru

0/70

Turbl CIEKTPOB.
CnexTpanbHbId aHAU3.

https://m.edsoo.ru

1/71

ITornomenue u
WCITyCKaHHE CBETA
aTOMaMH.
IIpoucxoxnenue
JIMHENYaThIX CIIEKTPOB.

https://m.edsoo.ru

272

JlaGopatopHas pabota Ne
5 «Habmtonenue
CIUIOLTHOTO U
JIMHENYaTOro CIIEKTPOBY
Komo.

https://m.edsoo.ru

3/73

Pemienue 3agau o teme
«DJIEKTPOMarHuTHOE
oJIe».

474

Pemienue 3agau o teme
«DJIEKTPOMarHuTHOE
oJIe».

5/75

0O0001enue n
cucTeMaTu3aIus 3HaHui
10 TEME
«ONEeKTPOMarHuTHOE
TIOJIE»




6/76

Kontponbnas padora No4
o TeMe
«DIEKTPOMarHuTHOE
noJe»

Crtpoenue atoma u aToMHOT0 siapa (19 v)

77

PagnoakTuBHOCTE.
Mopenu aToOMOB.

1

https://m.edsoo.ru

/78

PannoakTuBHBIE
MPEBPAILCHUS] AaTOMHBIX
anep.

https://m.edsoo.ru

79

Pemenne 3amau nmo reme
«PagnoaxkTuBHBIE
[IPEBPAIEHUSI aTOMHBIX
s ep».

/180

DKCIepUMEHTaIbHbIC
METObI UCCIIETOBAHUSI
YaCTHII.

https://m.edsoo.ru

/81

OTKpBITHE TPOTOHA U
HEUTpPOHA.

https://m.edsoo.ru

182

CocraB aTOMHOTO Spa.
S nepHble cUbI.

https://m.edsoo.ru

/183

Dneprus cBs3u. Jledekr
Macc.

https://m.edsoo.ru

/184

Pemenue 3agad mo reme
«Oueprus cBszu. Jledext
Macc.

/185

[enenue siaep ypaHa.
IenHas peakuusi.

https://m.edsoo.ru

0/86

SInepHslii peakTop.
[TpeoGpa3oBanue
BHYTPEHHEHN YHEPTrUn
ATOMHBIX SIJIEp B

ANEKTPUUECKYIO SHEPTHIO.

https://m.edsoo.ru

1/87

ATOMHas SHEpreTrKa.

https://m.edsoo.ru

2/88

Bbuonornueckoe neiictue
paauanuu. 3aKoH

paJIMOAaKTUBHOTO pacraja.

https://m.edsoo.ru




3/89

Penrenue 3amad mo teMe
«3aKOH paJuOaKTUBHOIO
pacraza».

4/90

TepMosiepHas peakiusi.

https://m.edsoo.ru

5/91

JlaGopaTtopHnast pabota No
6 «3mepenue
€CTECTBEHHOTO
panuanoHHOro GoHa
JO3UMETPOM»

Komo6.

https://m.edsoo.ru

6/92

JlaboparopHas pabota Ne
7 «3yuenue neneHust
A1pa ypaHa 1o
¢doTorpadusaM roToBbIX
TPEKOB»

IIp.

https://m.edsoo.ru

7193

JlaboparopHas pabota Ne
8 «Onenka nepuoaa
noJjypacrajia
HAXOJISIIAXCS B BO3IYXE
MPOIYKTOB pacraja rasa
pamoHa»

Komo.

https://m.edsoo.ru

8/94

JIaGoparopHas paboTa Ne
9 «M3yuenue TpekoB
3apsHKEHHBIX YacTHUIL TIO
roTOBBIM (hoTorpadusim»
IIp.

https://m.edsoo.ru

9/95

KonTponbhas padota Ne5
no teme «CTpoeHue aroma
¥ AaTOMHOTO SIIpa

Crtpoenue u 3BoJronust Beesiennoii (5 v)

Cocras, CTpoeHUE U

https://m.edsoo.ru

/96 NPOHUCXOXKICHUE

CoOJHEYHOM CHCTEMEL.

bonpmmue miaHeTE https://m.edsoo.ru
\97 | ConHEYHOM CHCTEMEI.

Mamngsrie Tena CoJIHEUHOM https://m.edsoo.ru
/98 CUCTEMEI.

CrtpoeHue, U3aydyeHus U https://m.edsoo.ru
/99 | sBomonus ConHlla u

3BC31.




CTpoeHHe U 3BOIOIHS 1 https://m.edsoo.ru
/100 | BcenenHoii.
HToroBast KOHTpOJIbHAS 1
101 | pabota
O060061eHue u 1
102 | cucremaTH3anus 3HAHUI
3a Kypc ¢usuku 7-9
KJIACCOB.
OBUIEE KOJIMYECTBO 102
YACOB 10 NTIPOT'PAMME

YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

e ®dusuka: 7-i k1acc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M., Banos A.1.,

AxmmonepHoe obmectBo «M3naTenscTBO «IIpocBemienney

o ®dusmuka: 8-i kacc: 6a30BbIN ypoBeHB: yueOHuUK, 8 kiacc/ [lepoimkun . M., MBanos A. U.,

AxunonepHoe o6mectso «M3narenscrBo «lIpocsemenner

o ®dusuka, 9 xnacc/ [leppimkun .M., I'ytauk E.M., MBanos A.W., [TerpoBa M.A., AKiIioHEpHOE

obmectBo «M3naTenscTBO «IIpocBemienne

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

e ®wusuka. 7 kiacc: yaeOHo-meTonuueckoe mocooue / A. E. Mapon, E. A. Mapon. — 11-e u3j.,

crepeotun. — M. : JIpoda, 2013. —123, [5] c. : ui.

e @usuka. § KJIacc: caMOCTOATENbHbIE U KOHTPOJIbHBIE paboThl K yueOHUKY A. B. Ileppimkuna / A. E.

Mapon, E. A. Mapon. — M. : Jlpoda, 2017. — 112 c. : un.

o  ®usuka. COOpHUK BOMPOCOB M 3a1a4. § kiacc: yueoHoe nmocooue / A. E. Mapomn, E. A. Mapon, C. B.

[To3oiickuit. — 6-e u3a., mon. _ Mm.: [poda, 2019. — 157, [3] c. : mn. — (Poccuiickuii yueOHUK).




e dusuka. 9 KIacc : CaMOCTOATENIbHBIC U KOHTPOJIbHBIE paboThl K yueOHUKY A. B. Ilepsimkuna / A. E.
Mapon, E. A. Mapon. M. : [Ipoda, 2018. — 126, [2] c. : n.

e ®usuka : COOpHUK BOMPOCOB M 3a1a4. 9 Ki1. : yueo, mocodue / A. E. Mapon, E. A. Mapon, C. B.
[To3oiickuit. — 6-¢ u3a., non. — M. : JIpoda, 2019. — 143, [1]c.: un. — (Poccuiickuit yueOHUK).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e Enunas xomutekuus mudpoBbix 00pa3oBaTeIbHBIX pecypcoB. Aapec caiita: http://school-

collection.edu.ru

o ®depnepanbHbIA HEHTP HHPOPMAITMOHHO-00pa3oBarenbHbIX pecypcoB (DLIMOP). Anpec caiita:

http://fcior.edu.ru

e Poccuiickuii 00111€00pa3oBaTEIbHBIN MOPTA.

Anpec caiita: http://experiment.edu.ru

e CaiiT U1 mpenoiaBaTeneil pU3MKK, yyamuxcs U UX poauTeneil.

Anpec caiita: http://www.fizika.ru


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://www.fizika.ru/

