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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MpPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYalOIMUXCS M OPTraHU3alMI0 H3y4YCHUs
bu3MKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJTAHUPYEMBIM JTUIHOCTHBIM U METAIPEIMETHBIM pPe3yJibTaTaM OOYUCHHs, a TAKKe
MEXIPEIMETHBIC CBSI3W €CTECTBEHHOHAYYHBIX YYCOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycraHaBIMBAaET pacupeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUsS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0CO0Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE MPEIIOIAaraeT OBJIAJICHUE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAyYHO OOBSCHSATH SIBICHUS;

« OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPNPETUPOBATH  JaHHbIE W  WCIOJb30BAaTh  HAYYHBIC
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenmn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yronmx



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocenienust Poccuiickoii @enepanuu (MpoTokosa oT 3

nexadpst 2019 r. N2 [1K4BH).
Heau nzyuyenus pusmkm:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAyYHOM METOJI€ TIO3HAHUS U (POpMHpPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4CHUS
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
(opMUpOBaHKE NPEJICTABICHUN O poJiM (U3UKU NI Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEHUE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEUIIUX PAcUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTo COACpKaHUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE HH(OPMAITHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, yUUTEb JEJaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAOIIEro MUpa.

@®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTeEMa €IMHHII.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

« MexaHnueckne, TEIJIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE

SBJICHUS.
o  @uznueckre TpuOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
« Omnpenenenre UEHbI I€IEHUS IIKAJIbl U3MEPUTEILHOTO TpUbdOpa.
« H3mepeHue paccTossHUM.
« H3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENA.
« Omnpenenenne pa3MepoB MaJbIX Tell.
o HM3mepeHue temmepaTypbl NPU TMOMOIIM >KUIKOCTHOTO TEPMOMETpPA M
JIaTYUKA TEMIIEPATYPHI.

« IIpoBeneHne mccnenoBaHMs IO MPOBEPKE TUITOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpuctamnmyecknx) Teil. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

« HaGmoaenue OpoOyHOBCKOTO JIBUKEHUS.

« Habmonenue nuddysumn.

o HaOmogenne  sBICHUH,  OOBACHAIOIIMXCS  NPUTSDKEHHEM WU

OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

« Ouenka JuameTrpa aromMa METOAOM PsIoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
« OnbIThI IO HAOJIOAEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.
e  OnbITBl IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO NPUTSKEHHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenue wuHepuuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepUCTHKaA B3auMoAeHCcTBHs Tesl. Chila ynpyrocTd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TshkecTy. Cuila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TpEeHUeE NOoKosl. TpeHue B MpUpoje U TEXHUKE.
Hemoncmpauuu.
« HaOmrogeHne MexaHMYeCKOro JIBHKEHUS TeTa.
« H3mepeHne CKOPOCTH MPSIMOJIUHENHOTO ABUKECHUS.
« HaGmronenue siBJI€HUS HHEPLIMH.
« HaGmronenune u3MeHeHNs CKOPOCTH MPU B3aUMOJIEUCTBUM TEJl.
« (CpaBHEHHE Macc MO B3aUMOJEHUCTBUIO TEJL.
« (CloXeHHe CUII, HAPaBJICHHBIX 110 OJAHOU MPSAMOI.
Jlabopamopuwie pabomul u onvimaol.
« Ormnpenenenre CKOPOCTU PAaBHOMEPHOIO JIBUKEHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

« Omnpenenenue cpeaHeld CKOPOCTH CKOJIBXEHHS Opycka WM LIapuka Mo
HAKJIOHHOM IUIOCKOCTH.

« OmnpenenexHre MIOTHOCTH TBEPAOIO TENA.

e OnpITbl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshkeHus (aedopmMaiinn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.



OMNBITBI, TEMOHCTPUPYIONIUE 3aBUCHMOCTDH CHJIBI TPCHHS CKOJIBKEHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHUsA raza oT oObEma, TemmepaTypsl. Ilepenaua naBineHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBMaTmueckue
MaIIMHbI. 3aBUCUMOCThH JaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapocraTuueckuii
napajokc. Coobmatrouecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emsn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3QylmHOW oOosouku 3emin. OnbiT Toppuuermu. M3mepeHnue arMocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTro JAaBIEHUSI OT BBHICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnaBanue.

Hemoncmpauuu.

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBineHue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIbI BECY BBITECHEHHOU YKUJKOCTH.
VYcnoBue miaBaHus TeJ: IUIABAHUE WIKM NOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOULIEHUS INIOTHOCTEN TeNa U )KUIAKOCTH.

Jlabopamopusie pabomul u onvimel.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTpyKEHHOM B
KUIKOCTB YaCTH TEJA.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEM HAa  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAKOLIEH CHJIbI, IEVCTBYIOIEH HA TEJIO
B KUJIKOCTH, OT MAcCChl TEJIa.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKHUBAKOLIEH  CHUJIBL,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHWE JIOJKH U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W NOTEHUMAJIbHAs DHEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

« IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

« Omnpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEa

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
« MHccnenoBanue ycioBruil paBHOBECHSI pblyara.
« Hsmepenne KII/] HakIOHHON IUIOCKOCTH.

. HByLIGHI/IG 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKECHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl M3MEHEHHsSI BHYTPEHHEH HHEPrUu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonnuecTtBo TemnoThl. YaenabHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlmaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHUSI.

BnaxnHocTs BO3ayXa.

DHeprusd TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.

3aKOH COXPAHEHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

« HaGmonenune OpoOyHOBCKOTO JIBHIKECHUS.

« HaGmonenue nuddys3un.



« HaOntonenue siBieHN cMauyuBaHUs U KaIWIISPHBIX SIBIICHUM.

« HaOmronenue TeniaoBoro pacimupeHus Ted.

« lV3meHeHue maBieHWS Ta3a MPU M3MCHEHHH 00BhEMA M HATPEBAHHWH WIIU

OXJIQXKCHUU.

« [IpaBuna uaMepeHus TEMIIEPATYPBI.

« Bwunsl Temionepenauu.

o OxJaxaeHue Npu COBEPUICHUH PaOOTHI.

« HarpeBanue npu coBepiieHUH padOThl BHEIITHUMU CHIIAMH.

« (CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

« HaGmoaeHue KuneHusl.

« HaOmronenue nocTostHCTBA TeMIIEpaTyphl IPH TUIABJICHUU.

e Mopaenu TEMIOBbIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimol.

o OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

e OmnbITEI O BBIPAIIMBAHUIO KPUCTAIIJIOB MIOBAPEHHOW COJIA WIIM caxapa.

e OnbIThl MO HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEIL.

« Omnpenenenue gaBjaeHUsS BO3yXa B OasIOHE MIMPHUIIA.

e OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJEHUA BO3dyXa OT €ro

00bEMa M HarpeBaHUs W OXJIAKICHHUS.

« IlpoBepka runote3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
« HaOmonenne wu3MeHEHUS BHYTPEHHEH OHEPruM Tella B pPe3yJibTare
TEIJIoNepeayr U padOThl BHEITHUX CHJI.

« MHccnenoBanue siBieHHUs] TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U

ropsiuer BOJIBL.

« OrmnpeneneHne KOJIWYECTBA  TEIJIOTHI, TOJYYEHHOrO  BOAOW  MpHU

TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

« OmnpeneneHne yenbHON TETNIOEMKOCTH BEILIECTBA.

« HccnenoBanue npouecca ucnapeHus.

« OmnpeneneHre OTHOCUTENIBHOM BIA)KHOCTH BO3AyXaA.

« Ornpenenenue yaeiabHON TEMJIOTHI IJIABJICHHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [[Ba poja sieKTpUYecKuX 3apsanoB. BzaummopercTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mnods. [lpuHiun
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpoBONHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JleMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
o yyactka nend. [locnenoBarenbHOoe W mapajuielbHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DIeKTpUYECKUE 1IETTH U TTOTPEOUTENIN IIEKTPpUUECKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe moJjie 3eMJIM U €ro 3Ha4YeHHue IS )KU3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J|elICTBME MAarHUTHOIO T10JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL MOCTOSTHHOTO TOKa. lCMoJib30BaHUE 3JEKTPOJBUTATEIIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.

DIeKTporeHepaTop. Cnoco0b1 MOTy4YCHUS AIEKTPUYECKOU SHEPIHUHU.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHHUKAX SHEPTHUHU.
Hemoncmpauuu.

e DJekTpuzauus Tel.

« JIBa poja 3JIEKTPUUECKUX 3aPSAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEIL.
e  YCTPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

e DIJIEKTpOCTAaTUYECKAs] UHIYKLIHS.

e 3aKOH COXPaHEHMS AIECKTPUUYECKUX 3aPSA0B.

e IIpoBOAHWKY W TUDJICKTPUKHU.

« MopaenupoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUYECKOTO MOJISL.

e HCTOYHMKM MMOCTOSIHHOIO TOKA.

« JlelicTBUS DIEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUHN TOK B KUJIKOCTH.

« T'a30BbIl pa3ps.

« H3mepeHue cuibl TOKa aMIIEPMETPOM.

« H3mepeHune 3JIeKTpUUECKOro HAMPSKEHUS BOJIBTMETPOM.

» Peocrar u marasuH CONpPOTHUBIICHUN.

« B3auMoJencTBrME NOCTOSHHBIX MAarHUTOB.

« MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJFOCOB MAarHuTaA.
« MopaenupoBaHre MarHUTHBIX MOJIEW OCTOSTHHBIX MAarHUTOB.
« OmnbIT OpcTena.

« MarunuTtHoe noJie Toka. JJIEKTPOMarHur.

« JleWcTBME MAarHUTHOTO MOJISL HA ITPOBOJHUK C TOKOM.

e DJIEKTPOABUTATENb NOCTOSIHHOTO TOKA.



HccnenoBanue sIBIEHUS AIEKTPOMATHUTHON MHIYKIUU.

OneiTel @apases.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUS.

DIIEKTPOTreHEepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHune 1 peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUA U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWJIbBl TOKa MPU MApAUICTLHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJSi TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00bEIMHEHUU U Pa3/ICTICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJCHUS TOKa B
KaTyIIKe.

N3yueHne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HCCIIECIOBAHUIO SIBICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS W HaIpaBJICHUs WHIYKIIMOHHOTO
TOKA.



9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JABWKEHUS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe BrkeHue. (CBoOoHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepumon m yacrora oOpanieHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsbiii 3ak0H HptoTroHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBXEHHU S, CHIIA
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIIyJibCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora W MOUIHOCTh. PaboTa CMI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs YPHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxKaTou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

« HabOnrogenne MexXaHUYECKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

« CpaBHeHHE MyTE€lW W TPACKTOPHI JBHKEHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

« H3mepeHue CKOPOCTU U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUS.

« HccnenoBanue npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

« HaGmronenune nBIMKEHHS TeJa IO OKPY>KHOCTH.

« HaGmroneHne MexaHMUECKUX SBJICHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

e 3aBUCHMOCTb YCKOPEHHUS Teja OT MAacChl T€jla M JCHUCTBYIOIIEH Ha HEro
CUJIBI.

« HaGmronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.



« H3meHeHue Beca Tela npu YCKOPEHHOM JBHKEHHM.

« Ilepenaua nmnynbca npu B3aMMOJICHCTBUU TE.

« IIpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEIL.

« CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJIECHCTBHH.

« CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.

« HaOmronenue peakTUBHOTO JBUKECHUS.

« CoxpaHeHHe MEXaHWYECKON YHEPTUHU TIPH CBOOOTHOM TaJICHUH.

« CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPU IBUKEHUU TEJIA MO AEHCTBHEM
MIPY>KUHBI.

Jlabopamopnsie padomul u onvimel.

« KoHcTpynpoBanue TpakTa sl pa3roHa W AAJbHEUIIEr0 PaBHOMEPHOIO
JIBUKEHHUS IIAPUKA WU TEIICKKHU.

« Ormpenenenue cpelHed CKOPOCTU CKOJIBKEHUSI OpyCKa WM JBHXKEHUSA
HIapUKa M0 HAKJIOHHOW IUTOCKOCTH.

« OmnpeneneHre yCKOpPEHUs Tela IMPHU PABHOYCKOPEHHOM JBHXKEHHUH IO
HAKJIOHHOU TUTOCKOCTH.

o HccnemoBanue 3aBUCMMOCTH NYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

« IlpoBepka TruUMOTE3bl: €CIW MpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSTCS KakK psifi HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKA BPEMEHU OJMHAKOBBI.

o HccnemoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JJABJICHHUSI.

« Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

« Omnpenenenne KECTKOCTU MPYKUHBI.

« Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUHU Teja
10 TOPU30HTAIIBHON TOBEPXHOCTH.

o Ormpenenenne pabOTHl CHUJIBI  YIPYrOCTH TPU TOABEME Tpy3a C
WCIIOJI30BaHUEM HETOIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

« N3ydeHue 3aKk0Ha COXpAHEHUS YHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyxknaennole — konebanus.  Pe3oHanc.
Mexannueckue BosiHBI. (CBoOicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TeEJIE€, CENCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka U BbicOoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.



« HaOmtonenune xosebaHuil Ten MOA JEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

« HaOmonenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

« HaGmonenue BoIHY X ACHHBIX KOJI€OaHUI U pE30HAHCA.

« Pacnpoctpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

« HaOmronenune 3aBUCUMOCTH BBICOTBI 3ByKa OT YacCTOTHI.

e AKYCTHYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

« Ormpenenenve 4YacToThl W TEpHOJa KoOJIeOAHUH MaTEMaTUYECKOTO

MasITHHUKA.

« Omnpenenenue 4acTOTHI U MEPHOA KOJICOAHH MPYKUHHOTO MasTHUKA.

« HccnenoBanue 3aBUCUMOCTH MEpHOJa KOJIeOaHUH MOIBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
« HccnenoBanue 3aBUCUMOCTH MepUoa KOJCOAHUM PYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

« IIpoBepka HE3aBUCHMOCTH MEpUOAA KOJIEOAaHUM Tpy3a, MOJBEUIEHHOTO K
HUTH, OT MacChl rpys3a.

e OnpIThl, JIEMOHCTPUPYIOUIUE  3aBUCUMOCTh IE€pUOJA  KoJieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

« H3mepeHne ycKkopeHus: CBOOOIHOTO MaJCHHUS.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJIe.  JJEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

« (CBolicTBa 3JIEKTPOMarHUTHBHIX BOJIH.

« BonHoBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

« H3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOHIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpanenue cBera. 3atmenus Connua u JIynsl. Otpaxxkenue cBeta. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUSI B
ONTUYECKUX CBETOBOAAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Teneckomna. ['ma3 kak onrnueckas cucrteMa. bim3opykocTts u
JaJIbHO30PKOCTb.
Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.
Hemoncmpauuu.
« IIpsAMonmHENHOE pacpOCTpaHEHNE CBETA.
« OrtpaxeHue cBera.
« [lonydyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
« IIpenomnenue cpera.
« OnTuyeckuii CBETOBOJ.
o Xoj Jy4yel B COOMPAIOIIEH JIMH3E.
« XoJ Jlyyel B pacCEeUBAOLIEH JIMH3E.
 Ilomyuyenue u3o0pakeHUM C MOMOILBIO JTUH3.
« IIpunnun peiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
« Mogenp riaaza.
« Paznoxenue 6e10ro cBeTa B CIEKTP.
+ Ilomyuyenue Oenoro cBeTa npu CI0KEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.
« MHccnenoBanue 3aBHCUMOCTH yIVIA OTPaKEHHUS CBETOBOIO Jyda OT yrja
MIaJICHUS.

« l3yueHue XxapakTEepUCTUK U300paKE€HUs MPEAMETA B IIJIOCKOM 3epKaJe.

o MHccnenoBanue 3aBUCMMOCTH yTJIa IIPEJIOMIIEHUS CBETOBOIO JIyda OT yrja
I1aJICHUSI HA TPAHULIE «BO3LYX—CTEKIION.

o Ilonydenue nzoOpakeHU ¢ MOMOIILIO COOMPAIOIICH JIMH3HI.

« Omnpenenenue GOKYCHOTO PACCTOSHUSI M ONTHUYECKON CUIIBI cOOUparomieit
JIVH3BI.

« OmnbITHI 10 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

e OnpITel MO BOCHPUATHIO LBETA MPEIMETOB MPU HX HAOIIOJECHUU uepe3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Asnb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npespaienus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Macchl M 3HEpruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3 L.

SnepHas sHepretuka. JleMCTBUSA pPaguOAKTUBHBIX H3JIyYEHUN Ha HKUBBIC
OpPTaHU3MBI.



Hemoncmpayuu.

o CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

o CHekTpbl pa3IMyHbIX ra30B.

« CnekTtp BozopoJa.

« HaGmoaenue TpekoB B kamepe Bumbcona.

« Pabota cuérunka HOHU3UPYIOIINX U3ITYICHUH.

« Peructpanus uznydeHus NpUpPOAHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

« HaGmoaeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

« MHccnenoBanue TpeKOB: W3MEPEHHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY

nyTtu (1o poTtorpadusm).

« H3mepeHne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJTh TIPEAHA3HAYCH JIJIsI CHUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (PU3MKH, a TakkKe JJIsl MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY Mo (¢u3uKe i O00ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBAETCS AOCTHKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB HCCIICIOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npearaeTcs:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
¢dbuznyeckue SBJICHUS B OKPYKArOIel MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUHbIE METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBICHUM, B TOM
YuUCJIe 1JI MPOBEPKU TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUYECKOTO UCTIOIb30BAHUS PA3TUIHBIX HICTOUHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA



N3yuenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS HAMpaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nuecKoil HayKu;

- LIGHHOCTHOE OTHOIIEHHE K JTIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJI€HUHU OOII€CTBEHHO3HAYNUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;

- OCO3HAHUE BAXHOCTH MOPAJBbHO-3TUYECKUX MPUHIMUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCTPUSITHE ICTETHUECKUX KayeCTB (PU3NYECKOM Hayku: €€ TapMOHUYHOTO
IIOCTPOEHUSI, CTPOTOCTHU, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IMO3HAHMS:

- OCO3HaHHME I[EHHOCTU (PU3UYECKOW HAYKU KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTMH, Ba)KHEWILIEH COCTAaBISIOUIECH
KYJIbTYpPBIL;

- pa3BUTHE Hay4YHOU JI0OOO3HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEATEIbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a »KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BaXHOCTH TMpPaBUI OE30MAaCHOr0 IOBEACHUS Ha
TpPaHCIOPTE, HAa JOpOrax, C SJIEKTPUUECKUM U TEIUIOBBIM 00OpYyJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIIEKCUU, TMPU3HAHHE CBOETO IpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pPEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTUYECKOH W
COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

- UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQEeCcCrii, CBI3aHHBIX ¢ (PU3UKOIL;

7) IKOJIOTHYE€CKOTr0 BOCIIMTAHUSA:



- OpHCHTAIMs Ha TPUMEHEHHE (PU3MUYECKUX 3HAHWHN IS pElIeHHs 3a7a4 B

00JIacTH OKpY>Karolllel Cpeabl, IUIAaHUPOBAHUS IOCTYMKOB U OLIEHKA UX

BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TVIOOAJTBLHOIO XapakTepa IKOJOTUYECKUX MPOOJIeM M MyTeW ux
pelieHus;

« §8) ajanranuM K M3MEHSIOLIUMCH YCJIOBHSIM COLHUAJIBLHOW M NPHUPOAHON

cpeabl:
e - TOTPeOHOCTH BO B3aUMOJCHCTBUM IPU BBITIOTHEHUH HCCIACAOBAHUNA U
MPOEKTOB (M3UYECKOW HAIMPaBJICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
TPYTHUX;
e - TIOBHIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUIECCKYIO
NeSATEIIBHOCTD;

e - MOTPEOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM YHCie HOPMYIHPOBAThH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e - OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH
busuKu;

e - IUJIJAHUPOBAHHME CBOETO Pa3BUTHUS B NPUOOPETCHUH HOBBIX (PU3UUYECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJU3UPOBATh U BBISABIISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMUIA;

e - OIICHKAa CBOMX JEHUCTBUU C YYETOM BIHMSHUSA Ha OKPYKAIOLIYIO Cpeny,
BO3MOJKHEBIX TJI00aJIbHBIX TTOCJICICTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JCHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3zoBble JJoruueckune aAeicTBUA:
e BBIBJIATh W XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECCTBCHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS TSI
00001IIeHNS U CPAaBHEHUSI,
e BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCCMaTpUBAEMbIX (paKTax,
JIAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHUH (DPU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€1aTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB PEIICHUS, BHIOOP HamOoJiee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXKHBIM
buznyecKuit IKCHEPUMEHT, HEOOJBIIIOE UCCIENOBaHUE (HU3HUUECKOTO
SIBIICHUS;

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMAIHIO,
NOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

INPUMEHSTH Pa3IUYHbIC METObI, HHCTPYMEHTBI M 3alPOChI IIPH TOUCKE U
orOope MHGOPMAIIMHM WM JAHHBIX C YYETOM MPEIIOKCHHON YydeOHOM
bu3nIeCKON 3a7a9H;

aHaAJM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IPEICTABICHHS,

CaMOCTOSITCJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMYy MpeACTaBIICHUS
uHQOpMaIMl W WUIFOCTPUPOBATh pellacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU IpauKOi U X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XO€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI MO CYLIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBaTh WJEH, HALICJICHHBIE HAa PEIICHHE 3aJauyd W NOJJIEpPKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMUMe U CXOACTBO MO3UIIMI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO TPEACTABIATh PE3YIbTAThl BBIIOJHEHHOIO (PU3NYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMYyIlIecTBA  KOMaHIHOM |
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHW KOHKPETHOU (hr3MUecKout
POOJIEMBI;



IPUHUMATh LIEJIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBAThH JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HANpaBICHUI0 M KOOPAUHHUPYS CBOM JAECUCTBUS C JPYTUMH
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYaIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAyaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMICSCKON 3a7a9d WA
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeIjiaraéMblie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Ipejiararh jiaH €€ n3MeHEeHUS;
OOBSICHSITh ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YHWCII€ B XOJ BBIIOJIHEHUS
(U3MYECKOr0 HMCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBILIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (GU3NIECKUX 3a/1ay UIIH
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHust B 7 kj1acce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HUCIIOJIB30BAaTh IIOHATHUA: (1)I/IBI/I‘I€CKI/IC u XUMHUYCCKHUEC SABJICHUA,
Ha6JHOI[eHI/Ie, OKCIICPUMCHT, MOACJb, T'HIIOTC34d, CIAMHHIIbI (I)I/I3I/I‘-ICCKI/IX



BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMKEHUE (pPaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJCUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath siBiacHUs (auddys3us, TEMI0BOE IBIKECHUE YaCTHI] BEIICCTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalllCHUsI, TEpeAadya [OaBICHUS TBEPABIMU TENaMU, KUIAKOCTAMU U
razamyd, arMochepHoe JaBlieHHWEe, IUIaBaHUE Tel, IMpeBpalleHHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIO0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PUBMYUECKUE SIBJICHUS, UCTIOJb3YS
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MYECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HaYEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIONINE JIAHHYIO (DU3MUECKYIO0 BEIUYUHY C JAPYTMMU BEIUYUHAMHU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIO paBHOBecHs phiuara (6s10ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYEeCKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUUUMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHHe u3 1-2
JIOTUYECKHUX II1aroB ¢ OMmopoi Ha 1-2 W3ydeHHBIX CBOMCTBa (PU3UUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;



pemiatb pacu€rHble 3amadyd B 1-2 JelcTBUA, HCHONB3YysS 3aKOHBI U
dbopMynbl, CBsI3bIBalOLME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThl, HaXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJIs pEHICHUs 3a/lay, OIICHUBATh PEATHUCTHUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MTOMOIIU
(bu3MYEeCKUX METOI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYeHHBIM pe3yNbTaT, HAXOAWTh OIMUOKHM B XOJE OINbITA, JeJaTh
BBIBO/JIBI I10 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
duznyeckux CBOMCTB Tell: (dopMynupoBaTh IIPOBEPsIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMKCBIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBITIOJIHATD MPSMBbIE W3MEPEHUS PACCTOSHMUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(MPOBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO ABWKYULIErOoCsl Tella OT BPEMEHM [IBHXKCHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAN COITPUKOCHOBEHUS TEJN, CUJIIbI
YOPYrOCTA OT YIUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHS pblyara U OJIOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEIIOKEHHBIX TaONMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
VCCIICIOBAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUsl (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEILIECTBA KUIKOCTH M TBEPAOTO Te€Na, CUJa TPEHUSA CKOJIBXKEHUS,
JaBJICHHWE  BO3/JyXa, BbITAJKUBAWONIas CWila, JICUCTByIOLIas  Ha
MOTPY’KEHHOE B JKUIKOCTH TeNO, KOAD(HUIIMEHT MOJE3HOTO NEeUCTBUS
MPOCTBIX MEXAHU3MOB), ClIeysl TMPEAT0KEHHON HWHCTPYKIUU: TMpHU
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIUUCIISITh 3HAYEHUE UCKOMOM BEJIMYUHBI;



« co0OM0aTh MpaBUiia TEXHUKU OE€30MaCHOCTH MPHU padoTe ¢ 1abOPaTOPHBIM
000pyIOBaHUEM;

¢ YKa3bIBaTh MPHUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYyIbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

¢ XapakTepu30BaTh MPHUHLHUIIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OMNHCAHHUA (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJOIPOBOJAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIOIb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAUMBIE (PU3MUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

e TMPUBOAWTH TpUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O  TMpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPY’KaIOIIEH cpene;

e OCYHIECTBISTH OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUW M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBOM WIM MOXKET OBITH
HEJIOCTOBEPHOM;

* HCHOJb30BaTh NPU BHITOJHEHUU YUEOHBIX 3aJaHU HAYyYHO-TOMYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

« CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COIEPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUICHHsI O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWH, TPH OSTOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIM TOHATUHHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEN;

e TMpU BBHINOJIHEHUU Y4YEOHBIX IMPOEKTOB M MCCIEAOBAHUN pACIpEAesiTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJadaMH,
CIICIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBI  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTpPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y 06yueHus B 8 kj1acce nmpeIMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

+ HCTOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKECHUE
aTOMOB M MOJIEKYJI, arperaTHhIe COCTOSHUS BEIIECTBA, KPUCTAIIMYECKHE U
amMop(HbIE TeNa, HACBHIIECHHBIH M HEHACBHIIIEHHBI Map, BIAXKHOCTh



BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSSI HHEPrus, TEIUIOBOM JBUTATElNb,
AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsil, JIEKTPUUECKOE I0JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaaya (TErIONpPOBOAHOCTb, KOHBEKIUS, U3ITyYEHHE),
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCICTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHIYKIIHS)
0 ONHCAHWID HUX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY’>XaloIlleM MHUpPE, B TOM 4YHuCle (U3UUECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHbIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Tmpupoe, u3inydyenne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MOoJItOCOB, posib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIrHsi, KOJIUYECTBO
TEIJIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIuloTa
IUIaBJICHUS, yJEeJbHas TeIuloTa NapooOpa3oBaHMs, YJeldbHas TEIJIoTa
CrOpaHUs TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JEHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTEJIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKHUI 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HAIMpPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
($u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IUHUIIBI
GbU3MYEeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUHU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa [J1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHnia, 3aKOH COXpaHEHMs DHEpPruy, IIPU HTOM JaBaTh



CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
[IaroB ¢ Omopod Ha |—2 M3ydeHHBIX CBOWCTBA (U3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHUCTBHs, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBUSA 3aJladyd 3allMChIBAaTh KPATKOE YCIIOBUE, BBIABIIATH HEIOCTATOK
JaHHBIX JJIs  peUIeHHs 3aJadud, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIe i €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CPABHUBATH
NOJy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOJOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nYECKUX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEePaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomaromei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIIEPATyphbl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs TEI W B3aUMOJACUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
IpOBEpsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyAOBaHUs, OMUCHIBATH XO/1 ONbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBIIIOJHATG ~ NPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C HCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPEHUM C YUETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUYECKON BETUUMHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIICHUS IPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAN IIONIEPEYHOIO
CEUYEHUS U yAEIIBHOIO COIPOTUBIICHUs BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHMUKE,
UCCIIEAOBAHUE IMOCHEAOBATEIBHOIO U MAPAJUIEIBHOIO COEAUHEHUU
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (UKCHPOBATH



pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JieaTh BBIBOJIbI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, COINPOTUBIECHUE IIPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys NMPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

COOJIIO/1aTh MPaBUIJIa TEXHUKU OE€30IIaCHOCTH MU padoTe ¢ 1aOOPaTOPHBIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpkl, HarpeBaTeIbHbIEC AMEKTPONPUOOPH! (IPUMEPHI), IEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOopbl MO CXEMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI AJIEKTPUUYECKUX
Lelel ¢ MOoCIeA0BaTeIbHBIM U NMAPaJUICIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHX LIETel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HM I oOecrniedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbS U COOJIIOACHUS
HOPM JKOJIOTUYECKOT0 IIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYUIECTBJISTh MOUCK HHGPOpMALMK (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIIACIATH  HMH(POPMALIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3NUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COllep)KaHUsl, B TOM 4YHCJIE€ MYOJIMYHO NPEACTaBIATH PE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIBCKON NEATENBHOCTH, PU 3TOM I'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALUEN;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 3a BBIIIOJHEHUEM IlJIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kiiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MAaTepUalibHAasl TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, TedopmManus
(ynpyrasi, njaacTHueckas), TPEHHUE, IEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, alb(da, OeTa- u ramMmma-u3JIydeHus,
U30TOIIBI, SZICPHAs SHEPIETUKA,

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
[IaJICHUE TEJI, PABHOMEPHOE JABUKEHUE 10 OKPYKHOCTH, B3aUMOJEUCTBUE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAKECHHE W TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3jloKeHHE OeJoro cBeTa B
CIEKTp UM CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXamlieM Mupe (B TOM uuciae (QU3MYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTJUBBI, ABMKEHUE MIaHET COTHEYHON CHUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKHBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, LBETAa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIMN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3ITy4YCHHE
NPUPOIHBIX MHUHEpAJIOB, JIEWCTBUE PAAUMOAKTHBHBIX W3JIYyYEHUW Ha
OpraHu3M 4eJIOBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B



yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJIICHHS, UCIOIB3YS
¢u3nyeckue BEIWYMHBI (CpeOHSss WU MTHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIICHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUMANbHAsl HHEPrus Teja,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCcKas JSHEpIus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMIICHUS CPEAbl), TP ONUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUS M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'papyiKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLOUI OTHOCUTEIbHOCTH [ amwmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsJI0BOIO U MAaCCOBOT'O YUCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(du3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIe 3adadd  (OMUparomuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELICHMs], TPOBOAUTH PACUEThl U
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (U3HUUECKOU
BEJINYUHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsAJKa
NPOBENCHUS]  UCCJENOBAaHUS, JelaTb BBIBOJbBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUHN U OIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢dusznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW MPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpPseMON BeIUMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
UCTIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUMHM 0€3 HayaJbHON CKOPOCTH, Iepuoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJTYYECHHOM  3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHHs, KECTKOCTh MPYKHUHBI, KOIPPHUIIUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMparoniel JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIICys MPEIJIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YIIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;



XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIE:
COUAOMETP, JATYUKU IOJOKEHHS, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SABJICHHUM U HeoOXonuMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI U CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
Opy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOCHUS N300paXEHHH B IJIOCKOM 3€pKajie U cOOMparomiei TuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILEH CpEIE;

OCYLIECTBJISATh MMOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3alIpoc, HAXOAUTh
IyTU ONpPEeNIeHUsl JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITOJIB30BAaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro COAEpXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu IHTEpHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJbKUX HCTOYHMKOB (PU3NYECKOrO COJEp KaHMs,
nyOIMYHO MPEICTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPAMOTHO  HCIIOJIB30BAaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUUICHWE TIpe3eHTalMed ¢ y4€ToOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE ITNTAHUPOBAHHUE

7 KIIACC

N2 HaumeHoBaHHue
n/ | pa3aeoB H TeEM
n  TporpaMmbl

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:Kal0Iero Mupa

®dusuka - HayKa o

KoaudecTBO 9acoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTHyec
KHe padoThl

DJIEeKTPOHHBIE

(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubmuoreka I{OK https
HYPERLINK
"https://m.edso00.ru/7f416194":/
[ HYPERLINK
"https://m.eds00.ru/7f416194"
m HYPERLINK
"https://m.edso00.ru/7f416194".
HYPERLINK
"https://m.edso00.ru/7f416194"e
dsoo HYPERLINK

11 pHUPOJIE 2 “https://m.eds00.ru/7f416194".
HYPERLINK
"https://m.edso00.ru/7f416194"r
u HYPERLINK
"https://m.edso0.ru/7f416194"/
7 HYPERLINK
"https://m.edso00.ru/7f416194"f
HYPERLINK
"https://m.edso00.ru/7f416194"4
16194
12 duznueckue 5 1 bu6nuoreka [IOK
BEJIUYNHEI https://m.edsoo.ru/7f416194
EcrecTBeHHOHay4
1.3 | HbIi MeTO 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
ITIO3HAHUA
Wroro mo pazneny 6

Pasnen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BeleCTBa

51 Crpoenue 1 bubmuotexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
JBrxenue u
2.2 = B3auMOJCHCTBUE 2 1 bubmorexa LOK
' g https://m.edsoo.ru/7f416194
YaCTHII BEIIECTBA
ArperaTHble
2.3 COCTOSIHMS 2 bubmorexa HOK
' https://m.edso00.ru/7f416194
BeIIeCTBA
Hroro no pasneny 5

Paznen 3./IBukenne u B3anMojaeiicTBre TeJl
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31 Mexanudeckoe 3 bubnuotexa [JOK
' IIBUKEHUE https://m.eds00.ru/7f416194
3.9 Huepuus, macca, 4 1 bu6nmoreka [IOK
' IUIOTHOCTD https://m.eds00.ru/7f416194
bu6nuoreka [IOK
3.3 | Cuna. Buer cun 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21

Paznen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

[aBienue.
Ilepenaua
JTABJICHUS
41 TeépaEIMM 3 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
TeJIaMH,
KUAKOCTSIMH U
razamu
49 JaBnenue 5 bubnmnoreka HOK
KUJKOCTH https://m.edsoo.ru/7f416194
43 ATtmochepHoe 6 bubmmoreka [JOK
JIaBJICHUE https://m.eds00.ru/7f416194
JewcTBue
JKUJIKOCTH U Ta3a bubmuorexa [IOK
4.4 R 7 2 3
Ha NOTpyKEHHOE B https://m.edsoo.ru/7f416194
HUX TEJIO
Wtoro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTB. DHeprus
51 Pa6ora n 3 1 bubmuotexa [JOK
MOIIIHOCTb https://m.edso00.ru/7f416194
5.9 ITpocTsie 5 1 bubnmnorexka HOK
MEXaHU3MBI https://m.edso00.ru/7f416194
53 Mexanunyeckas 4 1 1 bubmuotexa [JOK
SHEPIus https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpemst 3
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 12
I[MPOT'PAMME
8 KUIACC
N2 HaumenosBaume KonuecTBo 4acoB DJIeKTPOHHbIE
n/ pasaeoB U TeM Bcer Kourpoabubl IIpaktnuecku (umugpossie)
n NMPOrpamMmmbl 0 e padoTsl e padoThbl o0pa3oBaTejibHbIE

pecypchl
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Pa3gen 1.Ten1oBbie IBJICHUSA

Crpoenue u bubanoreka HOK
1.1  cBoiicTBa 7 https://m.edsoo.ru/7f4181
BELLIECTBA ce
TelioBbIe bu6nmoreka [IOK
1.2 21 1 3) https://m.edsoo.ru/7f4181
MPOIIECCHI
ce
Wroro mo pazneny 28
Paznen 2.JjekTpryecKkne 1 MATHUTHBIE SIBJIEHUS
DNEeKTpUYECKUe
3apsiibl. bubanoreka HOK
2.1 | 3apsokeHHBIC Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMOJICHCTBHUE
IlocTosHHBIH bubnnoreka IIOK
2.2 | DIEKTpUYCCKUI 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
MArHITHELE bubnnoreka IIOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
DJIEKTpOMarHuTHa bubmmorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
Sl MHTYKITAS
ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
68 4 14.5
YACOBIIO
I[MTPOT'PAMME
9 KUIIACC
NS HamMeHOBaHMe KoanuectBo yacos JIeKTPOHHbIE
(uudposbie)
n/ Pa3aeaoB H TeM Bcer Konrpoabnbl IIpakTnueckn
o0pa3oBaTte/ibHbIE
n NPOrpamMMbl 0 e padoThbI e padoThI
pecypchl
Pa3znen 1.Mexanuueckue siBJIeHHUS
Mexanunyeckoe
BYDKCHIC 1 bubnuotexa [JOK
11 7 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €ro 26
OTIHCAHUS =
12 BzaumoneiicTBue 20 1 3 bu6nuoreka [IOK
TeNn https://m.edsoo.ru/7f41a4
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a6

but6mmoreka [IOK

3ako
1.3 Hpt 10 https://m.edsoo.ru/7f41a4
COXpaHCHHUS
a6
Hroro no pazaeny 40
Paznen 2.Mexannueckue KoJ1e0aHUS U BOJHLI
bu6nuoreka [IOK
Mexanuueckue
2.1 7 https://m.edsoo.ru/7f41a4
KoJIeOaHus
a6
bu6nuoreka [IOK
Mexanuueckue
2.2 8 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK 26

Hroro no pazaeny 15

Pa3nes 3.2/ieKTpOMaruHuTHoE 10Jie U 3JIEKTPOMATHUTHbIE BOJTHBI

DJIEKTPOMAarHUTHO
€ moJie u
3.1 6
SJICKTPOMArHUTHBI
€ BOJIHBI
Wroro mo pazneny 6

Pa3nea 4.CBeToBbIe ABJICHUA

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4
ab

3aKOHEI bubnnoreka IIOK

4.1  pacnpocTpaHCHHS 6 https://m.edsoo.ru/7f41a4
cBera ab
JIuH3bI 1 bu6mmoteka [IOK

4.2  onTHYecKue 6 https://m.edsoo.ru/7f41a4
npuOopbI a6
Paznoxenne bu6nuoreka [IOK

4.3  Oenoro cBera B 3 https://m.edsoo.ru/7f41a4
CHEKTp ab

Hroro no paszneny 15

Pa3znen 5.KBaHTOBbLIE IBJICHUS

Hcnyckanue u
5.1 MOTJIOIICHHE 4
CBETa aTOMOM

Crpoenue
aATOMHOTO siipa

5.2

5.3  Snepsble peaknun 7

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4
a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4
ab

Hroro no paszneny 17

Pa3nea 6.IloBTOpuTE/IHHO-00001IA0IIMH MOLY.Ib

6.1 IloBTOpeHue u 9

bu6nuoreka [IOK
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CoJIepKaHus
Kypca pusuku 3a
7-9 KJacc

Hroro no pasneny

OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

N2

Tema ypoka

®usuka — Hayka
0 IIPUPOJIE.
SIBneHus
MIPUPOBI.
duznueckue
SIBJICHUS
MexaHn4JecKue,
TEIUIOBEIC,
BJIEKTPUYECKHUE,
MarHuTHbIC,
CBETOBEIE,
3BYKOBBIE
SIBJICHUS

102 3

KoJsnuyecTBo 4acoB

KonTpoan
HbIe

Bce

ro
padoThI

27

IIpakTnyec
KHe padoThl

https://m.edsoo.ru/7f41a4

a6

Jlara
HU3yYeH
us

DJIeKTPOHHbIE
nu(ppoBbIE
oOpa3oBaTeJibHbIE

pecypchl

dusnyeckue
BEJIMYUHBI U UX
U3MepeHue
Ypok-
UCCIIeIOBaHKE
"U3mepenue
TeMIIepaTypsbl Ipu
MIOMOIIIH
AKUJKOCTHOTO
TEpMOMETpA U
JaTINKa
TeMmeparypbl"”
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Kak ¢usuka n
Apyrue
€CTECTBCHHBIC
HayK{ U3y4aroT
MIPUPOLLY.
EcrectBeHHOHAaYyY
HBII METOJT
IMO3HAHUS.
Onucanue
buznuecKux
SIBJICHHIH C
TTOMOIITBIO0
Mojienei

bubmuoreka [JOK
https://m.edsoo.ru/ff0
9f72a

Ypok-
HCCIICIOBAHUE
"IIpoBepka
TUITOTE3bI:
IAIbHOCTH MOJIETA
apuKa,
MyIIEHHOTO
TOPU30HTAIILHO,
TeEM OOJbIIIE, YEM
0oJIbIIIE BHICOTA
nycka"

Crpoenue
BEIIIECTBA.
OnkITHI,
JTIOKa3bIBAOIIHE
JTUCKPETHOE
CTpPOCHHUE
BEIIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
9fela

JIBr>KeHWe 4acTulIl
BEILIECTBA

Ypok-
HCCIIEIOBAHUE
«OMNBITHI 11O
HAOJIIOIEHUIO
TEIUIOBOTO
paciupeHus
ra3oB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a013e

10

11

ArperaTHble
COCTOSIHUSI
BelIecTBa
B3anmocss13p
MEXIy

bu6mmoreka [JOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBOMCTBaAMH
BCIICCTB B pa3H1>1x
arperaTHbIX
COCTOAHHUAX U UX

a0378

ATOMHOMOJIEKYJISIP

HBIM CTPOCHHUEM.

OcobeHHOCTH

arperaTHbIX

COCTOSTHUM BOJBI

MexaHu4eckoe

JIBHKCHUE. bubmuorexa [JOK
12 PaBHomepHOe U https://m.edsoo.ru/ffo

HEPaBHOMEPHOE a05c6

JIBHDKCHUE

CkopocTb. bubnuorexa [JOK
13  Epunungsl https://m.edsoo.ru/ff0

CKOpPOCTH a079c

Pacuer nytu u bubnuorexa [IOK
14  BpemeHnu https://m.edsoo.ru/ff0

JIBIDKCHUS a0aed

WNuepuust. 3axon

HWHEPIIUH.

B3aumoneiictBue bu6mmoreka [IOK
15  Ten Kak nmpuyMHa https://m.edsoo.ru/ff0

U3MEHEHMS a0c10

CKOPOCTH

JIBHDKCHUS TeJl

IInotHOCTH

BenecTBa. Pacuer bu6mmoreka [JOK
16  Macchl u 0ObeMa https://m.edsoo.ru/ff0

TeJla 1o ero aOfee

TJIOTHOCTH

JlaGopaTopHas

pabota
17 «Omnpenenenue

IJIOTHOCTH

TBEPAOTO TEJIa»

Pemenue 3amad 1o bubmuorexa [JOK
18  Teme "IlnoTHOCTH https://m.edsoo.ru/ff0

BemecTna" al23c

Cuna Kak

XapaKTepUCTHKA
19  B3auMojelCTBUSA

ten. Cuna

YOPYTrocTH. 3aKOH



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

I'yka

20

21

Jlaboparopuast
pabora
«M3yueHue
3aBUCHUMOCTH
pacTsbKeHus
(medopmaniun)
MPYXHUHBI OT
MPUIIOKEHHOU
CHITBI»
SBnenne
taroteHus. Cuna
TSKECTH

22

23

CBs13p MeXY
CHJION TSKECTH U
Maccoii Tena. Bec
Tena. Pelenue
3aJ1a4 I10 TEME
"Cuna tsxkectu"
Cuia TSKeCTH Ha
JIPYTUX IUIaHETax.
dusznueckue
XapaKTEPUCTUKHU
IUIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
al778

bubmuorexa [JOK
https://m.edsoo.ru/ff0
al1502

24

25

N3mepenue cui.
Junamomerp

Bec Tena.
HeBecomocTh

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
al8cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
alr7g

26

27

Crnoxenue 1Byx
cul,
HaIlpaBJIEHHBIX 10
OJIHOM IPSIMOM.
PaBHOnelicTBYIOIT
ast CUJI

Pemrenue 3amad mo
TeMe
"PaBHOnelCTBYIO
mas cun"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ala70

28

29

Tpenue
CKOJIbJKEHUS U
TpEHUE MOKOSI.
Tpenue B npupoje
U TEXHUKE
JlaboparopHnas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
alb9c

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

30

pabota
«3yueHue
3aBUCHUMOCTH
CUJIBI TPEHUS
CKOJIbYKEHUS OT
CWJIBI JJABJICHUS U
Xapakrepa
CONPUKACAIOLINXC
sl TOBEPXHOCTEN»
Pemenne 3anay Ha
oInpeeIcHue
PaBHOJEHCTBYIOLL
el CUJIbI

https://m.edsoo.ru/ff0
alcc8

31

Pemenue 3anaq no
TeMam: «Bec
Tenay,
«I"paduueckoe
M300paKeHue
cuiny, «CHuiby,
«PaBHOIENCTBYIO
mast CUi»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
alde0

32

KonTponbhas
pabota mo Temam:
«MexaHnueckoe
TIBUKCHHEY,
«Macca,
MIOTHOCTEY», «Bec
Tenay,
«['papuueckoe
n300pakeHne
cry, «Cuib»

33

34

JlaBieHue.
Crioco0bl
YMEHBUIEHUS U
YBEIIMYCHUS
JIaBJICHUS
JlaBrienue rasa.
3aBHCUMOCTD
JTaBJICHUS Ta3a OT
00BEMa,
TeMIIepaTypbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0
22376

35

Ilepenaua
JABJICHUS

TBEPABIMU
TEJIaMHu,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
a25b0



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

KUIKOCTAMU U
razaMu. 3aKOH
ITackans
aBneHue B

JKUJIKOCTH U Ta3e, bubmuorexa [JOK
36  BBI3BAHHOE https://m.edsoo.ru/ff0
IECTBUEM CHIIEI a2718
TSDKECTH
Pemrenue 3amad mo
Teme «/laBneHue B bubmorera [JOK
37 KIIKOCTH 1 1436 https://m.edsoo.ru/ff0
' a2826
3akoH [lackamsi»
bubmuorexa [JOK
38 S;)Cc;fjllia}omnem https://m.edsoo.ru/ff0
a2970
I'mppaBnuueckuit bubmorexa LIOK
39 npece https://m.edsoo.ru/ff0
a3136
ManomeTpsl.
40 HOpHIHGBOfIv
YKUKOCTHBIH
Hacoc
AtMocdepa
3emnu. [IpuuuHbl
CYLIECTBOBAHHS
BO3JYLIHOU
000JT0UKH 3eMJTH. bubmorexa LOK
41 https://m.edsoo.ru/ff0
3aBHCUMOCTD
azb5a
aTMOC(EpPHOTO
JIaBJICHUS OT
BBICOTBI HaJT
YPOBHEM MOPS
Bec Bo3ayxa. bubnuotexa [JOK
42  AtmocdepHoe https://m.edsoo.ru/ffo
JaBJIeHUE a2bba
N3mepenune
bubmuorexa [JOK
aTMOC(EpHOTO
43 anieHis. Ot https://m.edsoo.ru/ff0
] a2da8
Toppuuennu
3aBUCUMOCTh
aTMOC(epHOro bubnnorexka [JOK
44 | naBlIeHUS OT https://m.edsoo.ru/ff0
BBICOTBI HAJ[ azfca
YpOBHEM MOpS
45 Bbapomertp- bubnuorexa [IOK

AHEPOUI.

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

AtMmocdepHoe
JIaBJICHUE Ha
Pa3IMYHBIX
BBICOTaX

Pemenue 3amad mo
TEME
"AtmochepHoe
napjeHue"

a2fc4

47

HeiicTBue
KHUJKOCTHU U rasza
Ha IOTPYKEHHOE B
HHUX TCJIO.
ApxumenoBa cuia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a3276

48

JlaGopaTtopHas
pabora
«Omnpenenenue
BBITAJIKABAIOIIEH
CHUIBI,
JIEHCTBYIOLIEH HA
TEJo,
MOTPY>KEHHOE B
JKHUIKOCTD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a33fc

49

JlaGopaTopHas
pabora 1o Teme
«UccnenoBanue
3aBHCHMOCTH Beca
Teya B BOJE OT
o0BbEMa
IIOTPY>KEHHOM B
KHUJKOCTh 9acTH
Tenay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a3514

50

51

52

IlnaBanue Texn

JlaboparopHnast
paborta
"KoHcTpynpoBanu
€ apeoMeTpa Win
KOHCTPYMPOBaHUE
JOJIKH U
omnpecieHue eé
rpy30H0AbEMHOCT
"

Pemrenue 3amad mo
TeMam:
«IlitaBanue cynoB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a3a96

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

Bosnyxonnasanue
», «JlaBiieHne
TBEPABIX TEJI,
JKUIKOCTEU U
razoBy

53

Mexanuueckas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a3f82

54

55

56

MoniHoCTb.
Enunanner
MOIITHOCTH
Ypok-
HCCIIeIOBaHUE
"Pacuér
MOIITHOCTH,
pa3BUBaEeMOH Mpu
noabEMe 1o
jectauIe"
IIpoctsie
MEXaHU3MBI.
Ppruar.
PaBHoOBecue cun
Ha pblyare

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a3f82

57

KonTponbhas
pabota o Teme
«JlaBnenune
TBEPJBIX TET,
JKUJIKOCTEH 1
ra3on» /
Bcepoccutickas
MpOBEPOYHAas
pabota

58

59

PesepBHbIii YPOK.
Pabota ¢
TEKCTaMU 0 TeMe
«JlaBienue
TBEPABIX TEIl,
JKUJIKOCTEH 1
ra3oB» /
Bcepoccutickas
IIPOBEpPOYHAs
pabora

Poiuaru B
TEXHHKE, ObITY 1
MIPUPOJIE.
JlaboparopHnas

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0
adffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a478e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

pabota
«HccnenoBanue
YCIOBUM
paBHOBECHS
phIuara

60

61

62

Pemrenue 3amad mo
TeMe «Y CIOBHA
paBHOBECHs
phIvara
Koadduument
IIOJIE3HOT'O
JIeiCcTBHS
MEXaHH3Ma.
JlaGopaTtopHas
pabora
«3mepenue KII1/]
HaKJIOHHOM
IUIOCKOCTH)
Pemenne 3amad mo
TeMe "PaboTa,
momtHocth, KIT/1"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0
248a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a4c48

63

64

MexaHuueckas
SHEprus.
Kunernueckas u
MMOTEHIINAILHAs
SHEpTUs

3aKkoH
COXpaHEHUS
MeXaHUIeCKOH
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
24252

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
24360

65

66

Ypok-
AKCIEPUMEHT I10
TEME
"DKcrepuMeHTaIb
HOE ONpEIEIEHNE
H3MEHEHUS
KHHETHYECKON 1
MOTEHITNATEHON
SHEPTUHU Mpu
CKaTLIBAaHWUM TeJia
10 HAKJIOHHOM
IUIOCKOCTH"
KoHntponbHas
pabora 1o Teme
«Pabora u



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

MOIITHOCTb.
OHeprus»

67

PesepBHBIii ypOK.
Pabora ¢
TEKCTaMHM 110 TEME
"MexaHH4eCcKoe
nBmxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
adeeb

68

Pe3epBHbIil ypok.
Pabota c
TEKCTaMH TI0 TeMe
"Pabora.
MomHOCTb.
Oneprus"

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

12

8 KJIACC

Ne

Tema ypoka

OcCHOBHEBIC
MTOJIOKECHUS
MOJIEKYJIIPHO-
KHUHETUYECKOMH
TEOPUHU U UX
OIIBITHBIC
MTOATBEPKICHUS
Macca u pazmep
aTOMOB U
MOJIEKYJT

Bcer

0

KoJsnuyecTBo 4acoB

KonTpoabu
ble padoThI

IIpakTnyec
KHe padoThl

Jlara
U3y4eH
us

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
5256

Mogenu
TBEPAOTO,
KHUJIKOTO U
ra3oo0pa3Horo
COCTOSTHHI
BeIIeCTBA
OOBsicHeHHe
CBOICTB
TBEPAOTO,
KHUJIKOTO U
ra3oo0pa3Horo

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
540e



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

COCTOSTHUN
BelleCcTBa Ha

OCHOBE
MOJIOKECHU N
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPUH
Kpucrannmueck bubnmoreka [JOK
5 ne u amop(QHbIC https://m.edsoo.ru/ff0a
Tena 5800
CMaumBaHuC U
KaIMAJUISIPHOCTb. bubmorexa LOK
6 ToBepxHocTHOE https://m.edsoo.ru/ffOa
5530
HATSDKCHUE
TemoBoe bu6mmoreka [IOK
7 pacIIMpeHne U https://m.edsoo.ru/ff0a
coKaTue 5a26
Temneparypa.
CBs3b
TEMIIEPATYPHI CO
8 CKOPOCTBIO
TEIIOBOTO
JIBUOKCHUS
YaCTHI]
BnytpenHsas
SHEPTusl.
Clioco6LI bu6mmoreka [JOK
9 https://m.edsoo.ru/ffOa
I/ISMGHGHI/I?[U 5660
BHYTpEHHEH
SHEPTUHU
Buter bubmuorexa [JOK
10 e — https://m.edsoo.ru/ffOa
6412
Ypok-
KOH(epeH1us
"IIpakTHueckoe
HCITOJI30BaHUE
TETUIOBBIX bubmuorexa [JOK
11 cBoiicTtB https://m.edsoo.ru/ff0a
BEILICCTB U 65c0
MaTepuasoB B
HEeJX
sHEprocoepexe
Hus"
12 KonunuectBo bu6mmoreka [JOK
TETJIOTHI. https://m.edsoo.ru/ff0a



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

VY nenbHas
TEMIOEMKOCTD

6976

13

YpaBHeHue
TEIIOBOrO
OajaHnca.
TemnooOMeH u
TEIJI0BOE
paBHOBeCHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
7088

14

15

16

JlaGopaTopHas
pabora
"UccnemoBanue
SIBJICHUS
TeIIoo0OMeHa
npu
CMeIINBaHUHU
XOJIOQHOH U
ropsiyeit Boanl"
Pacuer
KOJINYECTBA
TEIUIOTHI,
HEOOXO0JIMMOTO
JUISL HarpeBaHMS
Tena u
BBIIENIIEMOTO
UM TpU
OXJIAKICHUH
JlaboparopHas
paborta
"Onpenenenne
YAECITbHOU
TEIIOEMKOCTHU
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
6298

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
6bb0

17

18

19

OHeprus
TOTJINBA.

Y nenbHas
TEII0Ta
CropaHus
IInaBmenne n
OTBEpP/I€BaHUE
KpUCTAJUIMYECKHU
X Tell. Y aenpHas
TEIUIoTa
IJIaBJICHHS

JlaGopatopHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
7b5a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
71d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
72fe



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

"Onpenenenue
YAEIBHOU
TEILJIOThI
IJIaBJICHHS
npaa"

20

21

22

23

[TapooGpa3oBan
ue u
KOHJICHCALIUS.
Ucnapenue
Kunenue.

VY nenbHas
TEIUIOTa
napooOpa3oBaH
us u
KOHJICHCAIIUU.
3aBUCUMOCTh
TEeMIEPATYpPhI
KHIICHUS OT
aTMochepHOro
JTABJICHHUS
Bnaxnocts
BO3/IyXa.
JlaGopaTopHas
pabora
"Onpenenenue
OTHOCUTEIIHOU
BJIQXKHOCTH
BO3/IyXa"
Pemenue 3agau
Ha oTmpe/elIeHIe
BIIQXKHOCTH
BO3/TyXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
786¢C

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
7628

24

ITprHIMIIBL
paboThI
TETUIOBBIX
JIBUTATEJICH.
[TapoBas
TypOHuHa.
JIBurareinnb
BHYTPEHHETO
CropaHus

25

KII/] TermoBoro
JIBUTATEIIS.
TennoBeie
JIBUTATEITN U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
7/cic



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3alnTa
OKpYyXaromen
cpenbl

3aKkoH
COXpaHEHUS U
MIpEBpAILICHUS
SHEpPruu B
TEIIOBBIX
nporeccax
ITonroroBka K
KOHTPOJIBHON
pabote no Teme
"TennoBbie
SIBIICHHS.
HN3MeHeHue
arperaTHbIxX
COCTOSIHUM
BeniecTna"
Kontponbnas
pabota 1no Teme
"TennoBeie
SIBIICHHS.
HN3MeHeHue
arperaTHbIxX
COCTOSIHUM
BerecTna"”
DneKkTpu3anus
ten. JIBa pona
ANEKTPUIECKUX
3apsioB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
86ae

30

31

Ypok-
HCCJIEI0BAHNE
"DnekTpuzanus
TeJl UHAYKIUEN
U TIpHu
COTIPUKOCHOBEH
un"
Bzaumopeiicteu
€ 3apsKEHHBIX
TeJ. 3aKOH

Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
87e4

32

DneKTpuuecKoe
oJe.
HanpsxeHHOCTB
JNEKTPHYECKOTO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
8ala



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

33

34

nosist. [IpuHnmn
CYINEPHO3ULINH
ANEKTPUUECKUX
oJIeH
Hocurenn
3JIEKTPUUYECKUX
3apsAI0B.
DJieMeHTapHbIN
3apsan.
Crpoenue aToma
IIpoBoaHMKY 1
JUBICKTPUKH.
3aKoH
COXpaHEHUus
3JIEKTPUYECKOTO
3apsna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
8ef6

35

Pemenue 3amau
Ha MPUMEHEHUE
CBOICTB
ANEKTPUYECKUX
3apsaa0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
90cc

36

37

DIIEKTPUUECKUI
TOK, YCJIOBUSA
ero
CYILIECTBOBAHUSI.
UcTtounuku
AIEKTPUIECKOTO
TOKa

JencTBus
AIEKTPUIECKOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
95a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
96h2

38

Ypok-
HCCJIEI0BAHNE
"IleticTBue
AIEKTPUIECKOTO
IIOJIsI Ha
MIPOBOJIHUKHU U
JUDJIEKTPUKA"

39

40

DIIEKTPUUECKUI
TOK B MeTaJllax,
KUAKOCTSIX U
razax
DnekTpuuecKas
emb U eé
COCTaBHEBIC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
9838



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

qaCTu

41

Cuina Toka.
JlaGopatopHas
pabora
"Uzmepenue u
peryJivpoBaHue
CUJIbI TOKA"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
8bd6

42

DJIEKTPUYECKOE
HaNpsDKEHUE.
BosbT™meTp.
JlaGopatopHas
pabora
"Uzmepenue u
peryJivpoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
9el14

43

44

ConpoTuBieHue
MPOBOIHHKA.
VYaensHOE
COIPOTUBIIEHUE
BELIECTBA
JlaboparopHas
pabora
"3aBUCUMOCTH
AIEKTPUUYECKOTO
CONPOTHUBIICHUSA
MIPOBOJIHUKA OT
€ro JJTNHBI,
ioaau
MOTIEPEUHOTO
CEUYCHUS U
MaTepuana"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
a738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
ar’38

45

46

3aBUCUMOCTh
CHJIBI TOKA OT
HaTPSDKEHUSL.
3akon Oma i1
ydacTKa [enu
JlaboparopHas
paborta
"UccnemoBanue
3aBHCUMOCTHU
CHJIBI TOKA,
UAYIIETO uepe3
pe3ucTop, ot
COIPOTHBIICHUS
pe3ucrtopa u

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
ad4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
a04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

HAITPsS’KCHUA HA
pe3ucrope"

47

IlocnenoBarenb
HOE U
napajuieabHOe
COeIMHEHH
MIPOBOTHUKOB

48

49

50

JlaGopaTopHas
pabora
"ITpoBepka
npaBuiIa
CIIOKEHUS
HaIpsHKEHUN
npu
MOCIIeI0BATENbH
OM COEIMHEHUU
NBYX
pe3uctopos"
JlaboparopHas
paborta
"ITpoBepka
mpaBuiIa JJs
CHWJIBI TOKA MIPU
napasuieIbHOM
COEIMHEHUU
pe3ucTopoB”
Pemenue 3agau
Ha IPUMEHEHNE
3akoHa OMa ist
Pa3IM4HOTO
COEIMHEHUS
MIPOBOJIHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
aab8

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
adle

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
af8a

51

52

53

Pabora u
MOIIIHOCTb
IIEKTPUIECKOTO
TOKa. 3aKOH
[xoyns-Jlenna
JlaboparopHas
pabora
"Onpenenenue
paboThl
MOIIHOCTH
AIEKTPHUIECKOTO
ToKa"
DIIeKTpUUECKHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
b124

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
b3e0

bu6mmoreka [IOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0

Heny U
noTpeduTenu
ANEKTPUYECKON
SHEPTUU B OBITY.
Kopotkoe
3aMBbIKaHHE

https://m.edsoo.ru/ff0a
b660

54

55

ITocTostHHBIC
MAarHuThl, HX
B3aUMOJICUCTBHE
Ypok-
HCCIICAOBAHUE
"U3yueHnue
oJiei
MMOCTOSIHHBIX
Mar{uToB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
c3d0

56

MaruutHoe
ToJIE.
MaruuntHoe
oJjie 3eMiu u
€ro 3HaYCHHUE
JUIS SKW3HU Ha
3emie

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
cOba

57

IToaroroBka k
KOHTPOJbHOU
pabote o Teme
"DneKkTpudecku
€ 3apsibl.
3apsoKeHHbBIC
Tena v X
B3aNMOJICHCTBH
. [TocTosTHHBIN
JJIEKTPUYECKUI

TOK

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a
bd2c

58

KonTponbHas
pabora 1o Teme
"DNeKTpUUeCcKH
€ 3apsiIbl.
3apsoKeHHBIC
Tena v ux
B3aMMO/ICVICTBU
. [TocTosTHHBIN
ANEKTPUYECKUMN
TOK" /
Bceepoccuiickas
MIpOBEpOYHAs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
bea8



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

pabora

59

60

61

PesepBHbIit
ypok. Pabora ¢
TEKCTaMU 110
TeMe
"ITocTostHHBII
AIIEKTPUYECKUI
TOK" /
Bcepoccuiickas
MIpOBEpOYHAas
pabora

OmneiT DpcTena.
MaruuTtHoe
nosne
AIEKTPUUYECKOTO
TOKa
MaruautHoe
M0JIE KaTYIIKH C
TOKOM
[IpumeHenne
AIIEKTPOMATrHUTO
B B TEXHHUKE.
JlaGopaTopHas
pabora
"N3y4yeHnue
JEUCTBUSA
MarHuTHOTO
oJIsI Ha
MIPOBOJTHUK C
TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
cdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
cld2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
c74a

62

OneKTpoaBurare
JIb TIOCTOSITHHOT'O
TOKa.
Hcnons3oBanue
AIIEKTPO/IBUraTe
el B
TEXHUUYECKUX
YCTPOMCTBAX U
Ha TPaHCIOpTE.
JlaGopatopHas
pabora
"KoHcTpynposa
HUE U U3y4YEeHHE
paboThI
3JIEKTPOABUTATE

bubmuoreka [{OK
https://m.edsoo.ru/ff0a
c86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

JIsL

OnpITHI
®apanes. 3akoH
63 = DIeKTpOMarHuT
HOW MHIYKIIUU.
[IpaBuio Jlenna

DJIEKTpOreHepar
op. CriocoOmI
MOJTyYeHUs
ANEKTPUYECKON
64 | OHEPTHE
DIIEKTPOCTaHIU
U Ha
BO300HOBJISIEMBI
X UCTOYHHKAX

OHEPIun

IToaroroBka k
KOHTPOJIBHOU
65 pabore 1o Teme
"DNIeKTpUUECKn
€ ¥ MarHUTHBIC

siBjIeHus"

KonTponbhas
pabora 1o Teme
66 = "DnexkTpuuecku
€ ¥ MarHUTHbBIE
sBICHUS"
Pe3epBHbIit
ypok. Pabora c
67 = TekcTaMmu 1o
teMe "TerioBbie
ABJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
chl4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
ccobe

PesepBHbIit
ypok. Pabora ¢
TEKCTaMH TI0
68

TeMe
"MarauTHbIE

sBJieHUA"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 4

14.5

9 KJIACC

NQ‘ Tema ypoxka

KoaunuecTBo yacoB

Jlara

‘ DJIeKTPOHHbIE



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

n/

Bce
ro

KonTpoJs
Hble
padoThI

IIpakTHyec
KHe padoThl

HU3y4eH

uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Mexanndeckoe
JIBHIKEHHE.
MarepuanbHas
TOYKa

Cucrema orcuerTa.
OTHOCHUTEILHOCTD
MEXaHHYECKOTO
JBYKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ad474

PaBHOMepHOE
MPSAMOJIMHEHHOE
JIBUKCHHE
HepasHomepHoe
MIPSMOJIMHEMHOE
JIBUKEHUE.
Cpennsis u
MI'HOBEHHas
CKOPOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0
ad19a

[Ipssmonuneiinoe
PaBHOYCKOPEHHOE
JIBMDKEHUE.
Yckopenue
CxkopocTb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOT
O JBUKECHHUS.
I'padux ckopocTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
ad8d4

JlaGopatopHas
pabota
"Onpenenenue
YCKOpEHUS Tea
pu
PaBHOYCKOPEHHOM
JBUKCHHUH T10
HAKJIOHHOM
MJI0CKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
adb18

CBobOoHOE
aJIcHue Te.
OmerTe 'anuies
PaBHOMepHOE
IBIOKEHHE T10
OKPYXHOCTH.

bubmuorexa [JOK
https://m.edsoo.ru/ff0
ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

IIepuon u yacrora
oOpareHusl.
JlunenHas u
YIJI0Basi CKOPOCTHU

10 LenTpocTpemuren
bHOE YCKOPCHHE
[IepBb1it 3aKk0H bubnmoreka [JOK
11  Herorona. Bektop https://m.edsoo.ru/ff0
CHUJIBI ae612
Bropoii 3akoH
HbIOTOHL. bu6mmoreka [IOK
12 R https://m.edsoo.ru/ff0
aer2a
as cuia
Tpetuii 3akoH
T bu6mmoreka [IOK
13 https://m.edsoo.ru/ff0
Cynepniozunus 20982
cuiI
Pemenne 3anau Ha bu6mmoreka [IOK
14  npumeHneHue https://m.edsoo.ru/ff0
3axoHOB Herorona aeb6c
Cina ynpyrocru. bu6mmoreka [IOK
15 https://m.edsoo.ru/ff0
3axoH ['yka
aeca2
Pemenue 3amad mo
16  Teme «Cuita
YOPYTOCTHY
JIaGoparopHas
paborta bubnnorexa [JOK
17  «Omnpenenenue https://m.edsoo.ru/ff0
JKECTKOCTHU aee28
TIPYKUHBDY
bu6mmoreka [JOK
18 = Cuna tpenus https://m.edsoo.ru/ff0
af738
Pemenue 3agau mo bu6mmoreka [JOK
19  teme «Cuna https://m.edsoo.ru/ff0
TPEHUS» afa26
JlaGoparopHas
pabora
"Onpesencnne bubnuorexa [JOK
20 https://m.edsoo.ru/ff0
KodpunreHTa afgbe
TpEeHHS
CKOJIbKCHUS"
Pemenne 3agad no Bubnuoreka [IOK
21 | Tteme "3aKOHBI https://m.edsoo.ru/ff0

Herorona. Cuna

afb8e



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

ynpyroctu. Cuna
TpeHUs"

22

Cuiia TSOKECTH B
3aKOH BCEMUPHOTO
TATOTECHHUS.
Yckopenue
CBOOOIHOTO
nageHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
af044

23

24

Ypok-
KOH(epeHIHs
"JIBu>KEeHUE TET
BOKPYT
IPaBUTAIMOHHOTO
LEHTpa
(Conmueunas
cucTema).
lanaxktuku"
Pemenue 3amau no
teme "Cuia
TSDKECTU U 3aKOH
BCEMHUPHOTO
TSIroTeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0
af5f8

25

26

IlepBas
KOCMHYECKast
CKOPOCTb.
Hesecomocts u
Meperpy3Ku
PaBHOBecue
MaTepuanbHON
TOYKH.
AGCoMOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOTO TeEJNA C
3aKpETUIEHHON
OCBIO BpalCHUSI.
MOMEHT CHIIBI.
LenTp TsKECTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
afe36

27

PaBpHOBecue
MaTepuanbHON
TOYKH.
AOCOIIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHON
OCBIO BpalllCHUS.
MoOMEHT CHJIBI.
LenTp TsxecTn
Pemenue 3amad mo
TeMe "MoMeHT

bubmuoreka [JOK

28 e, Lentp https://m.edsoo.ru/ff0

TSDKECTH

IToaroroBka x

KOHTPOJIBHOU

pabote mo Teme bubnnoreka [HOK
29 | "MexaHuueckoe https://m.edsoo.ru/ff0

JIBHKCHUE. b0408

BsaumogeiicTBue

Ten"

KonTponbnas

pabora 1o Teme

"MexaHuuyeckoe bubmorexa LHOK
30 https://m.edsoo.ru/ff0

JIBIKCHUE. hoGec

BzaumoneiicTrue

Ten"

Nmnynsc tena.

Nmnynbe cuisl.

3aKkoH

COXpaHEHHSI bubmuoreka [JOK
31 https://m.edsoo.ru/ff0

UMITyJIbCa. bo7fa

Yupyroe u

HEYMpyroe

B3aMMO/ICHCTBUE

Pemenue 3agau o

Teme "3aKomH bu6mmoreka [IOK
32 https://m.edsoo.ru/ff0

COXpaHEHUs b096C

nMmIyibca'

Ypok-

KOH(pepeHIHs
33 "PeakTuBHOC

JIBIKCHUE B

MpUpoJIe U

TeXHHUKE"

MexaHnnueckas bu6mmorexa [IOK
34  pabortau https://m.edsoo.ru/ffo

MOIIHOCTh b0a84

Pabora crter bubmuorexa [JOK
35 | TSKECTH, CHUJIBI https://m.edsoo.ru/ff0

YIPYTOCTH H CHJIBI

b0db8



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

TpeHus

36

37

JlaGopaTopHas
pabora
«Onpenenenue
paboThI CHITBI
TPEeHUS NpU
paBHOMEpPHOM
JBUKCHHUHU TeJa
1o
TOPHU30HTAIILHOU
IIOBEPXHOCTH»
CBs13b DHEpPIUM U
paboThL.
IloTeHnuansHas
SHEprus

38

39

Kunernueckas
sHeprus. Teopema
0 KMHETHYECKOI
SHEPTUH

3akoH
COXpaHEHUS
SHEPIruu B
MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b0c32

40

41

JlaGopaTopHas
pabota
«H3yuenue
3aKOHa
COXpaHECHHS
SHEPTUM»
KonebarensHoe
JBUKEHHE U €T0
XapaKTEPUCTHKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
bl2fe

bu6mmoreka [JOK
https://m.edsoo.ru/ffo
b1858

42

43

3aryxaromue
Kosie0aHus.
BeiHyX/1€HHBIE
KoJe0aHusl.
Pe3onanc
Maremarnueckuit
U NIPY>KUHHBINA
MasiTHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b20f0

44

Ypok-
HCCIIEIOBAHUE
«3aBUCHUMOCTD
neproja
KoJIeOaHuii OT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
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7 KUIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

11

1.2

1.3

14

HCII0JIb30BaTh U3YUYEHHBIE TOHATHS
pa3nuuarh SBJICHUSA IO ONUCAHHUIO UX XapaKTEpHBIX CBOICTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3UUECKOE SBICHHUE
pacrio3HaBaTh IPOSIBIIEHHME H3YYEHHbIX (DU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4YuCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 33/ady B y4eOHYI0, BBIACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI
ONUCHIBaTh H3yYEHHBIC CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, TP OINWCAHWH IPABHIHHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HAYCHHS ¥ €AUHUIIBI (PU3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIHI,
CBSI3bIBAIOIME  JIAaHHYIO  (PU3MUYECKYI0 BEIMYUMHY C JAPYTUMH
BEeIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINMYHMH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOICTBa TeJl, (PU3MUECKUE SIBIICHUS U IPOLIECCHI,
UCIOJIb3YSl M3YYEHHBIE 3aKOHBl, IIPM OTOM [JaBaThb CJIOBECHYIO
(GOopMyJIMpPOBKY 3aKOHa M 3alHChIBaTh €ro  MaTeMaTH4eCcKoe
BBIpaKEHHE

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA TeN, B TOM
yhclie U B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh IPUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTMYecKHWX ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTH

pemare pacy€THblE 3a7auu B 1 — 2 NEHCTBUS, UCHOJB3YS 3aKOHBI U
(hopmyel, CBsA3BIBatONME (PU3NUECKHIE BETUYMHBL: HA OCHOBE aHAIN3a
yCIOBUSL 33Jaud  3alUCBIBaTh KPaTKOE YCIOBHUE, MOJCTaBIATh
¢bu3nyeckre BeIUYUHBI B POPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTh
CIpaBOYHbBIE JIaHHBIE, HEOOXOIUMBIE JIJIsI peIIeHUs 3a/1a4, OLICHUBATh
PEATUCTUYHOCTh TOJTYyYeHHON (PU3UUECKOI BEIMYMHBI

pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH IMTOMOIIU

(bHSI/I'—IGCKI/IX METOJ0B, B OIIHCAHHWKU HCCICAOBAaHUA BBIACIIATH




1.9

1.10

MpoBepsieMOe  TPEANnoJiokeHue  (THmore3y),  pa3iuyath |
WHTEPIPETHUPOBATh TOJYYEHHBIH pE3yiIbTaT, HAXOAWUTh OIIMOKH B
XOJI€ OTIBITA, AEJaTh BBIBOBI 110 €0 pe3yiIbTaTamM

MPOBOJIUTH OIBITHI TI0 HAOJIOJICHUIO (U3UYECKUX SBICHUH WK
¢u3MUecKUXx  CBOWCTB  Tel:  (QOpMYyIHpOBaThH  IPOBEPSEMBIC
MPEINOJIOKEeHUs, COOMpaTh  YCTAaHOBKY M3  MPEIIOKEHHOTO
000pyI0BaHUs, 3aMKUCHIBATH XO/1 ONBITa U (JOPMYJIMPOBATH BBHIBOIBI
BBINOJIHATh TIPSIMbIE U3MEPEHUS] C HCIOJIb30BAHUEM AaHAJOTOBBIX U
IU(POBBIX MPHOOPOB, 3aMKMCHIBATh MOKa3aHUS NPUOOPOB C y4ETOM

3a/IaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUI

1.11

1.12

1.13

1.14

MPOBOJUTH  HMCCIEIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3NYECKOH
BEIMYHUHBI OT JPYTOM C MHCIOJIb30BAHUEM MPSAMBIX HW3MEPEHUIA,
y4acTBOBaTh B IUJIAHUPOBAaHUM Y4E€OHOTO HCCIIEIOBaHUS, COOMpATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHMS, CIIENys NPEUI0KECHHOMY IUIaHY,
(buKCUpOBaTh PE3YNBTATHl IMOJYYCHHON 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUL U IpadMKOB, J1€J1aTh BBIBOAbBI
II0 pe3yJIbTaTaM MCCIEIOBAHUS

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYUH, CIIEAys
MPEUIOKEHHOW MHCTPYKIIUH: TIPHU BBIOJIHEHHH U3MEPEHUI coOupaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIYMCIIATH 3HAYEHHE HCKOMOMU
BEJINYMHBI

coOimoaTh MpaBMja TEXHUKHM Oe30macHOCTH Tpu  paboTre ¢
71a00paTOPHBIM 000PYI0BAaHUEM

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHIMIBI JEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUUYECKMX YCTPOMCTB C MOMOUIbI0 HMX OINHUCAHUA,
UCIIONIb3YSl 3HaHUSA O CBOMCTBaxX  (U3MYECKUX SIBICHUH U

HeO6XO,[[I/IMBIe (I)I/I3I/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

1.16

MPUBOJIUTL TpUMEpBl (HAXOAWTh HUHQPOPMALUMIO O TPUMEPAX)
MIPAKTUYECKOTO MCIOIh30BaHUsI (PU3UMUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HH I OOecredeHus: Oe30MacHOCTH TpH  OOpalieHun ¢
npudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U
COOITIO/ICHHSI HOPM 3KOJIOTUIECKOTO TIOBEICHUS B OKpYIKAIOIIEH cpejie
OCYIIECTBISATH OTOOP MCTOYHUKOB MHGpOpMaIuu B ceTu VMHTepHET B
COOTBETCTBHUHM C 3aJaHHBIM IIOMCKOBBIM 3aIlpoCcOM, Ha OCHOBC
UMEIOIUXCS 3HAHUN W MYyTéM CpPaBHEHUS PA3MUYHBIX HCTOYHHKOB

BBIACTIATH I/IH(bOpMaIII/IIO, KOTOpasa ABJIACTCA HpOTHBOpC‘IHBOﬁ HIIN




MOXET OBITh HEOCTOBEPHOM

1.17

HCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3aaHui
HAyYHONOIYJISIPHYIO ~ JIUTEparypy  (pusmueckoro  copiepkaHus,
CIPaBOYHBIE MaTepualbl, pecypcel ceth MHTepHeTr, Bianersb
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

13 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUChbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 HCTOYHMKOB MH(pOpMauu (HU3NIECKOro
COJZIepKaHus, B TOM YHCJIe MyOJIMYHO JeNaTh KPaTKHe COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM Y4eOHBIX MCCIEOBAaHUN, IPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM ITOHATUMHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATh BBICTYIIIICHHUC HpCSGHTaHHeﬁ

1.19

8 KVIACC

IIPY BBIIIOJHEHUH YUYE€OHBIX IPOEKTOB U MCCIIEI0BAHUN pacIpelessTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTHh 3a BBIIIOJIHEHMEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JIeATENBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMOJICHCTBHE, Y4YUTBIBas MHEHHE

OKpYKaromunux

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

1.2

13

14

WCII0JIb30BaTh NOHATHUS

pasnuyarh SABJICHUS MO ONHCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIINX JIaHHOE (PU3NUECKOE SIBJICHHE
pacrio3HaBaTh NPOSIBIEHHE H3YyYEHHbIX (U3MUYECKUX SIBICHUH B
OKpY’KaloIlleM MHUpEe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN
ONKCHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTIONB3YSl (U3MYECKHe BEJIWYMHBI, MpPU OMNUCAHUU MPABHIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHUSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JAPYTUMH

BEJIMYMHAMHU, CTPOUTh  TIpaQUKM  U3YYEHHBIX  3aBUCHUMOCTEH




(hbU3NIECKUX BETUINH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (hU3MUECKUE SIBICHUS U TMPOIIECCHI,
WCIIONB3ysl HW3YYEHHBIE 3aKOHBI, NPU ITOM JIaBaTh CIIOBECHYIO
GOopMyIHMpOBKY 3aKOHa U  3alHChIBaTh €ro  MaTeMaTH4ecKoe
BBIPaXKCHHE

OOBSACHATH (PU3MUECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTMYECKHMX IIAaroB C MOMOIIbI0 1 — 2 H3y4EeHHBIX CBOMCTBa

(1)I/ISI/ILICCKI/IX HBJIGHI/Iﬁ, (I)I/ISI/I‘ICCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

1.8

1.9

1.10

pemars pacy€THble 3a7auu B 2 — 3 NEHCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyIIbl, CBs3bIBaONINE (PU3NUECKHUE BETMUMHBI: HA OCHOBE aHAIN3a
YCIJIOBHSI 33/1a4¥ 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
JAHHBIX Ui pELIeHMs 3a/lauyd, BbIOMpATh 3aKOHbI U (OPMYIIBL,
HEOOXOAMMBIC Il €€ pelIeHus, MPOBOAUTH PAcYEThl U CPaBHHUBATH
MOJly4YeHHOE 3HaueHue (U3MUECKOW BEIMYMHBI C HW3BECTHBIMHU
JAHHBIMHU

pacrio3HaBaTh IpPOOJEMBbI, KOTOpPblE MOXKHO PEIIUTh MPH OMOIIU
(U3NIECKUX METOJIOB, UCTIOJIB3Ys OMMMCAHUE UCCIICIOBAHUS, BBIICIISATh
[IPOBEPSIEMOE IIPEIAIIOJIONKEHUE, OLICHUBATh IPABUIBLHOCTb IIOPSAIKA
IIPOBEACHUS UCCIIEI0BAHMS, 1€TaTh BBIBOIBI

MPOBOJIUTH OMBITHI MO HAOMIOJCHUI0 (PU3MUECKUX SIBICHUM WU
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  MPOBEpPSEMbIC
NPENoIoKEeHNs, CcoOMpaTb  YCTAaHOBKY M3  MPEIJIOKEHHOIO
000py10BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI
BBIIIOJIHATh MPsAMBIE HM3MEPEHUS C HCIIOIb30BAHUEM aHAJOTOBBIX
puOOPOB U JAaTUMKOB (PU3NUECKHUX BEIMYMH, CPABHUBATH PE3YJIbTAThI

MU3MepeHuil ¢ yuéToM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MPOBOAUTH  HCCJIEJOBAaHME 3aBUCHMOCTH  OJIHOM  (u3nueckoit
BEJIMYUHBI OT JPYyrol C UCHOJb30BAHUEM MPAMBIX W3MEPEHUM:
IUIAaHUPOBATh HCCIIEJOBaHHE, COOMpPATh YCTAHOBKY M BBIMOJHSTH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IUIaHy,  (uKcupoBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOnuIl U TpaduKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCICAOBAHNA

1.12

IIPpOBOAUTH KOCBCHHBIC U3MEPCHHUA CbI/ISI/I'-IeCKI/IX BCJIIMYHH:
IIaHUPOBATh U3MCECPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,

ciIeaysa nOpeain 0’KCHHOM HHCTPYKIIMK, W  BBIYUCIATH 3HAUCHUC




BCJIIMYHUHBI

1.13

1.14

1.15

coOmolaTh MpaBWiIa TEXHUKH OE30MacHOCTH MpuU  pabore ¢
n1abopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHIUIBI JIEHCTBHS W3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HUCIOJb3Ys
3HaHUSI O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMbIE
¢busnveckre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA W U3MEPUTEIIHLHBIC
HpI/IGOpr o CxeMaM MU CXEMAaTUYHBIM pUCYHKaM, COCTABJIATH CXCMBbI
NEKTPUUYECKUX TEMe C TIOCIeAOBaTeIbHBIM U MapajuIeIbHBIM
COCAMHEHUEM JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HAUYEHUS

QJICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

1.17

1.18

NPUBOJIUTL TpUMEpBl (HAXOAWTh HUH(POPMALUIO O TPUMEPAX)
MPAKTUYECKOI'O UCIOJIb30BAHUS (PU3UUYECKUX 3HAHUI B [TOBCETHEBHOMN
KU3HH I oOecrieyeHus: Oe30MacHOCTH TpU  OOpalleHun C
npubopamMM M TEXHUYECKHMMU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U
coOJII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpY KatoILel cpee
OCYILLECTBIATh MOUCK UH(DOPMALUU (PU3NIECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHMW W IIyTEM CPaBHEHHUS
JIONIOJTHUTEbHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

UCMOJb30BaTh MPU  BBIMOJHEHUM YYEOHBIX 3aJlaHUil  Hay4yHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOro COJepX aHHsl, CIPaBOUYHbIE
MaTepuanbl, pecypchl ceTtd MHTepHeT; BnaneTre  NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALIUK U3 OJHOMI

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
0000mmas uHGOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PU3UUIECKOTO
COJIEp)KaHusl, B TOM 4YHCIIe MYOJMYHO TPEJCTABISITh PE3yIbTaThI
MPOEKTHOM WM HCCIENOBATENbCKOW JESITeTbHOCTH, TMPU ITOM
IrPAMOTHO HCIIOJb30BAaTh WM3YyYEHHBIM IOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

IIpHU BBINTIOJIHCHUHA yqe6HI)IX IMPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/I3I/I'-IGCKI/IX
MponEeCCOB pacpCACIATh 00513aHHOCTH B rpynne B COOTBETCTBUU C
IOCTAaBJICHHBIMU  3aJJadyaMHu, CJICIHUTh 3a BBIIIOJHCHHCM IIJIaHa
ﬂeﬁCTBHﬁ " KOPPCKTHUPOBATH €TI0, AACKBATHO OLICHNUBATDH COOCTBEHHBIM

BKJIaA B JACATCIBHOCTL TPYIIIBI, BBICTPAWBATH KOMMYHHKATHBHOC




B3aMMO/ICIICTBHE, MTPOSBIISASL TOTOBHOCTD pa3peliaTh KOHPIUKTHI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

11

1.2

1.3

14

HCII0JIb30BaTh U3YUYEHHBIE TOHATHS
pa3nuuarh SBJIEHUS IO ONUCAHMIO MX XApPaKTEpHBIX CBOICTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBIICHHE
pacrio3HaBaTh IPOSIBIIEHHME H3YYEHHbIX (DU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4YuCiIe (U3NUECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH
ONUCHIBaTh H3YyYEHHBbIE CBOWCTBA Tel U (hU3MYECKHE SIBJICHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, TPU OINWCAHWM IPABHIHHO
TpPakTOBaTb  (PU3MYECKMI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYCHHS ¥ €AWHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIME  JIAHHYIO  (DU3MUECKYI0 BEJIUYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
UCIOJIb3YS HM3YYEHHbIE 3aKOHbl, IpPU OTOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChiBaTh €ro MaTeMaTHYecKoe
BBIpaKEHHE

OOBSICHATH (PU3NYECKHE MPOLECChl U CBOIMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CUTyallud MpPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX SIBJICHI/II>'I, (pI/I3I/IquKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTU

1.7

pemaTh pacu€THbE 3amadu (OmMUparonuecs Ha cucreMy W3 2 — 3
YpaBHEHMI), HCHOJB3yd 3aKOHBI U  (OPMYJIBI, CBS3bIBAIOIIUE
¢u3nyeckue BEIMUYUHBI: HA OCHOBE AaHAIM3a YCIIOBHMS 3aJauyM
3alMChIBaTh KpPAaTKOE YCIOBHE, BBIABIATh HENOCTAIOIIME WU
n30bITOYHBIE JaHHBIE, BEIOUPAaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBbIE
JUI PELIEHUs, MPOBOAUTH PACUETHI M OLICHMBATh PEATMCTHYHOCTD

MOJIYYE€HHOT0 3HAYeHUS (PU3NMUECKON BEITMUUHBI




1.8

1.9

1.10

1.11

pacro3HaBaTth TPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TIPH TOMOIIH
(U3MUECKUX METOJIOB, UCIIONB3Ys ONMCAHWE WCCIICIOBAHMUS, BBIICISTH
MIPOBEPSIEMOE TIPEIIONIOKEHHIE, OICHUBATh MPABUJIBHOCTh TOPSIIKA
MIPOBEJICHUSI  MCCIICMIOBAHUsSI, JEJaTh BBIBOJABI, HWHTEPIPETHPOBATH
pe3ybTaThl HAOIIOICHHUI 1 OTIHITOB

MPOBOJIUTH OIBITHI TI0 HAONIOJCHUIO (PHU3MYUECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TENI: CaMOCTOSATEIBHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO HAOOpa OOOpPYIOBAaHMS, ONMHMCHIBATH XOJ| OIBITA U €ro
pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI

MPOBOJIUTh TIPU HEOOXOMUMOCTH CEPHIO TPSMBIX H3MEPEHHIA,
OmpeneNiAs CpelHee 3HaueHHEe H3MepseMOl BeIMYUHBI ((POKyCHOE
paccTositHue coOMparomel JUH3bI), 00OCHOBBIBaTH BBIOOP crocoba
U3MEPEeHUs (M3MEPUTEIHHOTO MpUdopa)

MPOBOJIUTh HCCIICIOBAHUE 3aBHUCUMOCTEH (HU3MYECKHX BEJIHYUH C
WCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH: IUIAHUPOBATH HCCIICIOBAHHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl
MOJIYYCHHOW 3aBUCHMOCTH (DH3MYECKHX BEIMYMH B BUAC TaOIUIH

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHU A

1.12

1.13

1.14

1.15

1.16

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3NYECKUX  BEIUYWH:
IUIAHUPOBATh M3MEPEHHS, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJIHATE M3MEPEHUs, CIeAys TMPeaoKEHHON HWHCTPYKIUH,
BBIUHCIIATh 3HAYEHHWE BEIMYMHBI M AHAIU3UPOBATH IIOJIyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmoaTh IMpaBUja TEXHUKHM Oe3omacHOCTH Tpu  paboTre ¢
71a00paTOPHBIM 000pPYI0BAaHUEM

pa3nuyaTh OCHOBHBIE NPU3HAKU HM3YYEHHBIX (U3NYECKUX MOJAETeH:
MaTepuagbHas TOuKa, a0COJOTHO TBEPAOE TEJO, TOUEUHBIH UCTOUHUK
CBeTa, JIyd, TOHKas JINH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJI€TIb aTOMHOTO si/ipa

XapaKTepu30BaTh MPUHIUIMBI JIEHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOM HA HX OMNHCAHMS, HCIOIb3YS
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE
(u3nueckre 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTENbHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIICHUN Y4eOHO-IIPAKTHYECKUX

3aaa4, OIITHYCCKUEC CXEMBI IJId ITOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM




3epKayie ¥ cOOMparoIeit TMH3e

1.17

NMPUBOAUTL TpUMEPHl (HAXOIUTh HHQPOPMALUIO O TPUMEPaX)
MPAKTUYECKOTO UCIOIB30BaHUS (PU3UYECKUX 3HAHUI B IMOBCETHEBHOMN
KHU3HH Ui oOecrieyeHusi O€30MacHOCTH TIpU  OOpallieHHH ¢
npubopamMM M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbS U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B OKPY)KaI-OH_[eﬁ cpeac

1.18

1.19

OCYIIECTBIISATH MOUCK MH(POPMATUN (HU3NIECKOTO CONEPIKAHUS B CETH
Wnrtepuer, camocrosTeNbHO (OpMYNIUpys TOMCKOBBIM  3ampoc,
HaxOJUTh IIyTH  ONpPENEJICHUS  JOCTOBEPHOCTH  IOJYYEHHOM
nH(OpPMAllUM HA OCHOBE HUMEIOUIMXCA 3HAHUM U JOMOJHUTEIbHBIX
HCTOYHUKOB

WCIIONIb30BaTh MPHU  BBHIMOJHEHHM Y4YeOHBIX 3aJaHUl  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (U3MYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuaibl, pecypcbl ceth HMHTepHeT; BiageTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMALUU U3 OJHOH

3HAKOBOM CHCTEMBI B APYT'YIO

1.20

1.21

cO3/1aBaTb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OcHOBe HMHGPOpPMAUU M3 HECKOIbKHX HCTOYHHUKOB (PU3NUECKOTO
coZiepKaHusl, MyOIMYHO TPEACTABIATH PE3yJIbTaThl MPOEKTHOW WU
HCCIEAOBATENIbCKOM  JEATENbHOCTH,  IOpPU  3TOM  I'PaMOTHO
HCIIOJIBb30BATh U3YYEHHBIN MOHATUWHBIN allliapaT u3y4aeMoro pasziena
(GU3MKH U COMPOBOXJATh BBICTYIJICHHE Ipe3eHTalueil ¢ y4érom
0COOEHHOCTEH ayAIUTOPUN CBEPCTHUKOB

IIPU BBIMOJIHEHUM Y4YEOHBIX MPOEKTOB M UCCIEAOBAaHUM (DU3NUECKHX
MIPOLIECCOB pacHpeeNsITh 00S3aHHOCTH B I'PYIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMU  3aJa4aMH, CJICAWTH 3@ BBIIOJIHCHUEM IUIAHA
JEUCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATH COOCTBEHHBII
BKJaJ B JEATEIBHOCTb TIPYIIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE

B3aUMO/ICIICTBHE, MTPOSIBIISAS TOTOBHOCTD pa3periaTh KOHQIUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KUIIACC

Kon

Kopx siemenTa IIpoBepsiemMble 3JIeMEHTbI COlEPKAHUSA




pasaena

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

1.2

@uszuka — Hayka O npupoge. SBiaeHus NPUPOABL.
@uznueckue  SABICHUS: MEXaHWYECKHE, TEIUIOBHIE,
AJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE

@duznyeckne BenuuuHbBL.  M3mepeHue — (usmueckux
BennunH.  Duswueckue  mpubopel.  IlorpemrHoctsb

U3MepeHnil. MexTyHapoJHask CUCTEMA SAMHUIL

1.3

EcrecTBeHHOHAY4HBI METOJ| MO3HAHHS: HAOIIOICHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
OKCIIEPUMEHT [0 IPOBEPKE THUIIOTE3, OOBICHEHHE

Ha6J'IIO,I[aeMOF O SABJICHHA

1.4

1.5

Onwucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIEH
[TpakTuueckue paboThI:

###Par#H#113mepenne pacCcTOSIHUM.
#i#Par###l3meperre 00bEMa KUAKOCTH U TBEPIOTO
Tena.

H##HPar##H#Onpenenenre pa3MepoB MajbIX TeJ.
#Hi#HPart##l3mMepenue  TemmepaTypel [IpU  IIOMOIIU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

2.1

2.2

H##HPar###CTpoeHne BeleCTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepsl.  OmnbITBL,  JOKa3bIBalOIIME  JMCKPETHOE
CTPOCHHE BEIIECTBA

#Hi#H#Par### |BrokeHne yacThll BemecTBa. CBA3b CKOPOCTH
JIBIDKEHUS 4YacTUIl C TeMreparypod. bpoyHoOBckoe

JBIDKeHUE, T Py3us

2.3

B3aHMOﬂ€ﬁCTBHG JaCTHL BCIICCTBA: IPUTAIKCHUEC U

OTTAJIKUBAHHUC

24

2.5

HiHParf## ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOECHHE
ra3oB, XKHJKOCTEH W TBEPABIX (KPHUCTANIMYECKUX) Te.
B3anmocBsA3bp MeXIy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[TpakTiueckue paboThI:

#H#HParf##OLeHKa TnaMeTpa aTroMa METOAOM psIoB (c



WCIIOIb30BaHUEM (QoTorpaduii).

#H#HPart###OnbITE o HaOJIFOJEHUTO TEIJIOBOTO
pacIIMpEeHHUs Ta30B.

HHHPar###ONBITEI 110 OOHAPY)KEHUIO JIEHCTBHS  CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Mexanunueckoe JIBUKECHUE. PaBHoMepHOE u
HEpPaBHOMEPHOE JABHUKECHHUE

HHHPar##HCKOPOCTb. Cpennsis CKOpPOCTb npu
HEPaBHOMEPHOM JBWXE€HMM. Pacuér mytm um BpemeHHU
JIBYOKCHUS

SlBnenue wHepuuu. 3aKoH WHepuuu. BzaumopeiicTBue
TEN KakK MPUYMHA U3MEHEHHUS CKOPOCTU JBMIKEHHUS TeJl.
Macca kak Mepa HHEpTHOCTH TeJla

#H#Par###InorHocTth BemecTBa. CBSI3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA
Cua KaK XapakTepUCTHKA B3aUMOICHCTBUS T

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cumisl ¢
MOMOIIIBIO JUHAMOMETpPA

#HHParfH#H#SIBIeHue TArOTeHUS M cwia Tshkectd. Chita

TAKECTU Ha JPpYTUX IUIAHCTaX. Bec Tenma. HeBecoMocTh

3.8

3.9

Cuna tpenus. TpeHue CKOJIBXEHHS U TPEHHE IIOKOS.
Tpenue B npupoae U TEXHUKE
HHPar###CroxkeHne Ccuj, HamnpaBJIEHHBIX IO OJHOU

npsMoi. PaBHoAeCTBYOIAs CUIT

3.10

[TpakTiueckue paboThI:

OrmnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JIBUKEHUS
(mapuka B JKHJKOCTH, MOJEIH  3JIEKTPUUECKOTO
aBToMOOmWNIs W Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHUs Opycka WM IIapuka 1o
HaKJIOHHOM  miuockocTH. OrmpeneneHne  MIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTh pacTsDKeHUs (nedopMainuu) MpyKUHBI OT
NPUJIOKEHHOM  Cuibl.  OMbBITBI, JIEMOHCTPUPYIOIIUE
3aBUCHUMOCTb CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tena U

XapakTepa COMPUKACAIOLINXCS IOBEPXHOCTEN



3.11

3.12

@dusnueckue SBICHUS B MPHUPOJE: MPUMEPHI ABHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXKUBOW MPUPOJE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKCE

TexHuuyeckue ycTporucTBa: AMHAMOMETD, OIIIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTEN 1 T'A30B

4.1

Hasnenne TBEpAoro Ttenma. CrnocoObl yMEHBIICHHS U

YBCIUYCHUA OaBJICHUSA

4.2

JlaBnenue raza. 3aBUCHMOCTD JAaBJICHHUS raza oT 00bEMa,

TEeMIIEPaTypPbl

4.3

Ilepenaua naBneHust TBEPABIMH TEJIAMH, KUIKOCTSIMU U

razamu. 3akoH ITackanga. [THeBMaTHUECKHE MAIIIMHBI

4.4

4.5

4.6

4.7

3aBUCHMOCTh  JIaBJICHHSI KHJKOCTH OT  TIyOWHBI.
['unpocratudeckuii napanokc. CooOImaroImecs: CoCy/Ibl.
['uppaBnuyeckre MeXaHU3MbI

Atmocdepa 3emnn u atmMmochepHoe AaBiacHUE. [IpuanHbI
CYIIIECTBOBAHMS BO3MYIIHOW 000509k 3emiu. OmbIT
Toppuyennu. 3aBUCHMOCTb aTMOC(EPHOTO JIaBJIICHUS OT
BBICOTHI HaJ] yDPOBHEM MOPsI

N3mepenne atmocdepHoro parneHus. IIpubopsr mis
U3MEpEeHUS aTMOC(HEPHOTO JTaBIICHUS

JlelicTBue XUIKOCTH M ra3a Ha IOIPYXKEHHOE B HHUX
Teno. BeITankuBaromas (apxuMenoBa) CuiIa. 3aKOH

Apxumena

4.8

4.9

[InaBanue Ten. Bo3ayxornnaBanue

[TpakTudeckue paboTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJAE OT
o0béMa TOTpYKEHHOH B IKUAKOCTh 4YacTH TeJa.
OrnpesiesieHre BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOMIECH Ha
TEJO0, MOIPYXEHHOE B JKUJIKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOIIEH
Ha TEIO B JKUJAKOCTHA, OT Macchl Tena. OIbITH,
JIEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAOIIEH
CHUJIBI, ICUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BEMA
MOTPYKEHHOM B JKUJIKOCTh YAaCTH TeJIa U OT IIOTHOCTH
JKUJKOCTH. KonctpynpoBanue apeomeTpa WA
KOHCTPYUPOBAHUE  JIOAKH U ompeneiieHne €€

IrPy30N0AbEMHOCTH



4.10

411

dusnueckne  SBJICHUS B IPHPOAE:  BIUSHHUE
aTMOC(EPHOTO JIaBJICHUS HA )KUBOW OpraHM3M, IJIABaHHE
pBIO

TexHuueckne yCTPOMCTBA: COOOIIAMOLIMECS COCYIB,
YCTPOMCTBO  BOJIONPOBOJIA, THAPABIMYSCKHN IPecC,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DOHEPI'M A

5.1 Mexanudeckas pabora
5.2 Mexanuueckasi MOIIHOCTb
£ 3 [IpocTeie MeXaHWU3MBI: pblUar, OJOK, HAKIOHHAS
' I0CKOCTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
9.5 II0JIE3HOT0 JIeMCTBUSI MeXaHU3MOB. [IpocThie MexaHU3MBI
B OBITY U TEXHUKE
5.6 [ToTennumanpHast SHEPTUM TEJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kuneruaeckas sHeprus
5 5 g [Tonnass mexaHuueckass PHEpPrusi. 3aKOH HU3MEHEHUs U
' COXpaHEHMsI MEXaHNYECKON YHEPTHU
[TpakTiueckue paboThI:
##Par#Ht#Onpenenene pabOThl CUJIBI TPEHUS TIpU
- PaBHOMEPHOM JBH)KCHHH TeJla 10 TOPU30HTAILHOM
. MOBepXHOCTU. VccnenoBaHue yClIoBUM —paBHOBECHUS
ppiaara. M3mepenne KIIJ[ HakIOHHOM IIJIOCKOCTH.
W3ydeHne 3aKoHa COXpaHEHHs] MEXaHUYECKOW YHEPTUH
dwusnyeckue SBICHHUS B TPHUPOJES: pBIYArd B Tele
5.10
YelnoBeKa
TexHuueckne yCTpOMCTBA: pblyar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC

Kon

Koa yaemenra

pa3nena

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

6 TEIIJIOBBIE ABJIEHUA



OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETHUECKON

TEOpHUH CTPOEHUS BellecTBa. Macca U pa3Mepbl MOJIEKYJI.

ol OnpIThl, TMOATBEPKAAIOIINE OCHOBHBIE  IOJOXKEHUS
MOJICKYJIIPHOKUHETUYECKON TEOpUHU
Mopgenun  TBEpAOro, KMIKOTO M Ta3000pa3HOro
6.2 cocTosiHMi BemecTBa. Kpucrammmueckue u amopHbIe
Tena
OObsicHEeHHE CBOWCTB Ta30B, )KUIAKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKMHETHYECKOM
TEOpUn
6.4 CMaunBaHUE U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe paciMpeHue u cxxaTue
66 Temmneparypa. CBsi3p TeMmepaTypsl CO CKOpPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sneprust. Crioco6pl ©3MEHEHUS! BHYTPEHHEN
' SHEpIuu: Terionepeaya U CopepiieHue padoTbl
68 Bunsl Temnonepenaun: TEmIONPOBOAHOCTb, KOHBEKIIMS,
' U3Jly4yeHue
KonnuectBo  temnorel.  YaenpHas — TEIJIOEMKOCTh
6.9
BELIECTBA
TenmooOMeH © TemjaoBOoe paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
6.11 [1naBneHue u oTBep/ieBaHUE KPUCTAIIINYECKUX BEILECTB.
. VY nenpHas TEIIOTA MJIaBJICHUS
[TapooOpazoBanne W  KoHJeHcauus.  Vcmapenwue.
6.10 Kunenue. VYpaenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCUMOCTb TeMIEpaTypbl KUIEHHUSI OT aTMOC(HEpPHOro
JIaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEII0TA CrOPAHUS
[punnunsr  pabotsl  TemnoBbix asuratened  KIIJ]
6.15 TEIUIOBOTO ABUrarens. TemioBele NBUTaTeNu W 3aIIMUTa
OKpY’KaroIlel Cpe/ibl
6.16 3aKOH COXpaHEHUS U MPEBPALICHHS YHEPTHH B TEIIOBBIX

mporeccax



6.17

6.18

[IpakTuyeckue pabOTHI:

HHHPar###ONBITEI 10 OOHApPYKEHUIO JCWCTBUS  CHUII
MOJICKYJISIPHOTO MPHUTSKCHHUS.

#H#Par##H#OnbITBL  TI0  BBIPALIMBAHUIO  KPUCTAJIIOB
MTOBapeHHO COMM WM caxapa.

#HHHPar###OnpITl 1m0 HAOMIONEHUIO  TEIUIOBOTO
pacUIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEIL.
###Par###Onpenenenre aBleHUs BO3Ayxa B OaJIOHE
HIIpuULa.

HH#HParfH##ONBITH, JAEMOHCTPUPYIOLIUE 3aBHCHUMOCTh
JIaBJICHUs BO3JlyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQKICHHUSI.

#H##Par###1IpoBepka TUMOTE3bl JIMHEHHOW 3aBUCUMOCTH
JUIMHBL  CTOJOMKA JKUAKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphl.

###Par###HaOmonenne U3MEHEHUA BHYTPEHHEMN
SHEPruu Teja B pe3yjbTare Temionepeadud u padoThl
BHEIIHUX CHIL

#i#Par#H##llccnenoBanue sBJIEHUS TEIIOOOMEHA Ipu
CMEIIMBaHUU XOJIOAHOM U Topsyeil BO/bI.
#H##Par###0Onpenenenmne KOJIMYeCTBa TETIOTHI,
MOJIYYEHHOTO BOJIOM TpHU TEIIOOOMEHE C HarpeThbiM
METAJUTMYECKUM IIMITAHAPOM.

###Parf##0npeneneHue  ynenbHOW  TEIUIOEMKOCTH
BELIECTBA.

#H#HPar#H#lccnenoBanue npoiecca UCHapeHusl.
###Par#H##OnpeneneHne  OTHOCUTENBHOM  BJIaXXHOCTHU
BO3yXa.

H###Parf##0npenencHie yAeIbHOW TEIUIOTHI IUIaBJICHUS
JbJA.

Ousnueckue SBIEHUS B TMPHUPOJE: TOBEPXHOCTHOE
HaTsDKEHHE W KalWUISpHbIE SBJIEHUS B HPUPOJE,
KpUCTaJUIBI B MpHpoJe, u3nydenue ColiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHKE POCHI, TYMaHa,

HWHEs, CHera.




6.19

TexHudeckue  yCTpOMCTBA:  KaWUIAPBI,  IPUMEPHI
HCIIOJIB30BAHUS KPUCTAJUIOB, XUIKOCTHBIM TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPEHHET'O CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JEKTPUUECKUX 3apsioB
B3aumopeiictBue 3apsokeHHbIX  Tell.  3akoH  KyioHa
7.2 (3aBUCHMOCTb CHJIbI B3aUMOJECHUCTBUS 3apSKEHHBIX TEll OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)
Onextpuueckoe mnosie. HanpsykEHHOCTh 3IEKTPUYECKOTO
7.3 nojisi. IlpuHnmn cynepno3uuuu >JaeKTPUYECKUX MOJeH
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenu »snexrtpuueckux 3apsiioB. DJIeMEHTapHBIN
7.4 anexkTpuyeckuit 3apsia. Crpoenue aroma. [IpoBonHukY 1
TUBIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTo 3apsaa
- ONeKTpUYecKUuid  TOK.  YCIOBUSL  CYILIECTBOBaHUS
' ANEKTPUYECKOr0 TOKA. MICTOYHMKN OCTOSIHHOTO TOKa
JeiictBus ANNEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUYECKUHl TOK B
KHUAKOCTAX U razax
- Onektpuueckas uenb. Cuna Toka. DJIEKTPUUYECKOE
' HaIpsHKEHNE
29 ConpoTuBieHNE MPOBOAHMKA. Y IEIBHOE CONIPOTUBIIEHUE
' BelIeCTBa
7.10 3axon OMa JJi yyacTKa Lenu
IlocnenoBarenpHOE W NApajUIEIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGota m MONIIHOCTH AIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DJNeKTpUYecKue Iend M TMOTPEOUTENH HIIEKTPUUYECKOMH
. sHepruu B ObITy. KopoTkoe 3ambikanue
214 [TocTostHHBIE MarHWUTHL. B3aumonelcTBHE NOCTOSHHBIX

MAarHuToB



MarautHoe T1oie. MAarHuTHOE TII0Jie 3eMJIM M €ro

[ 3HA4YEHHE JIJIS )KU3HU Ha 3emiie
216 OmneIT Opcrena. MarHuTHOE MOJIE IEKTPUUECKOTO TOKA.
' [IpumeHeHue MeKTPOMArHuTOB B TEXHUKE
JleiicTBre€ MarHUTHOTO MOJSi HAa MPOBOJHUK C TOKOM.
217 DneKTpoABUraTeab MOCTOSHHOrO Toka. Mcmonbs3oBaHue
. JJIEKTPOJBUIaTEIe B TEXHMYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe
Onbitel  Dapanes.  SBieHHE  AIEKTPOMArHUTHOMN
7.18
naaykuuu. [Ipasuno Jlenna
DNeKTporeHepaTop. CriocoOmr MOJTyYCHUS
7.19 JJEKTPUYECKON  DHEpPrum. DNeKTpOCTaHIIUU Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuueckue padbOTHI:
OnpIThl O HAOJIIOIEHUIO IEKTPU3ALNU TEJT UHIYKIHEH
Y TIPU COTMIPUKOCHOBEHUH.
UccnenoBanme AeMCTBHUS DIIEKTPUYECKOTO TMOJMS  HA
MIPOBOJHUKY U TUAIEKTPUKU.
COopka u mpoBepka pabOThl BJICKTPUUYECKON IIEIH
MIOCTOSIHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HANPsKEHUS.
WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HIIYILLETO Yepe3
290 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSKEHUS

Ha pe3ucTope.

OHI)ITI)I, ACMOHCTpHUpPYIOIIUE 3aBUCHUMOCTH
AJIEKTPUYECKOTO COMPOTHBIIEHUSI TPOBOJHUKA OT €0
JUTMHBI, TUIOLIA/I TIONEPEYHOr0 CEYEeHUs U MaTepuana.
[IpoBepka TmpaBuia CIOXKEHHS HANpsDKEHUH  IpH
MOCIIEIOBATEIbHOM ~ COEAMHEHWH JIByX PE3HCTOPOB.
[IpoBepka mpaBuia Ui CHIIBI TOKA MPH MapajlieIbHOM
coeMHEHUN  pe3uctopoB.  OmpeneneHne  pabOTHI
JJIEKTPUYECKOr0  TOKa, MIYIIEro uepe3 pPEe3UCTop.
OmpeneneHre  MOIIHOCTH — 3JEKTPUYECKOTO  TOKA,

BBIIIEJISIEMON Ha pe3nuctope. McceiaenoBanre 3aBUCUMOCTH



CWJIBI TOKa, MIYILIEro 4epe3 JIAMIIOUKY, OT HANPSKEHUS
Ha Hell. Onpenenenune KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJIEUCTBUSL IIOCTOSIHHBIX MAarHHUTOB.
W3yueHne MarHuTHOTO MOJISI IOCTOSHHBIX MarHUTOB IIPU
ux o0beOUHEHHMH U  pasgeneHud. VccinepoBaHue
JEHCTBUS MEKTPUUYECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.
OneIThl,  JIEMOHCTPUPYIOLIUE  3aBUCHUMOCTb  CHJIBI
B3aUMOJICHCTBHSI KaTYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa M HalpaBJIeHUs TOKa B Karymike. M3yuenue

I[GI\/JICTBI/ISI MArouMTHOIrO Io0Jis1 Ha IHIPOBOAHHUK C TOKOM.

Koncrpynposanue u HU3y4YCHHE paboThI
3IIEKTPOJIBUTATEIIS. N3zmepenue KII
3JIEKTPOJABUIATEIILHOU YCTaHOBKH. OnbIThI o

HUCCICOIOBAaHHUIO SBJICHUA 3JICKTp0MaFHI/ITHOI71 HWHAYKIOHU:
HUCCICIOBAHUC W3MCHCHHI 3HAYCHHSI U HaIpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

7.21

1.22

@dusnyeckue SABICHHS B INPHPOAE: IJIEKTPUUCCKHUE
ABIICHUsI B  arMocdepe,  IIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MarHUTHOE TOJE 3eMJIH, JIpei( MOJIIOCOB,
POJIb MAarHUTHOTO TOJIS JUI )KU3HU Ha 3emJie, MOJISIpPHOe
CHUsIHUE

TexHudeckue yCTpOMCTBA: DIIEKTPOCKOI, aMIIepMeETp,
BOJIETMETp, PEOCTAT, CYETUHK DIICKTPUIECKON DHEPTHUH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIE
JIEKTPONIPUOOPHI (mpuMepsl), NIEKTPUYECKUE
MPEIOXPAHUTENN, DIIEKTPOMArHUT, DJIEKTPOIBUTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenTa [IpoBepsieMble 2I€MEHTHI COAEPKAHUS
paszznena
MEXAHUYECKUE ABJIEHUA
8 Mexanudyeckoe JBIKeHHE. MaTtepuaibHas  TOYKa.

8.1

Cucrema orcuéra



8.2

OTHOCUTEIHLHOCTh MEXaHHUIECKOTO JABHXCHUA

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
H#iPar###HepaBHOMepHOE TPSIMOJIMHEMHOE JBUKCHHE.
8.4 CpenHsis M MIHOBEHHas CKOpOCTb Tela IpuU
HEPaBHOMEPHOM JIBUKECHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE NPSAMOJIMHEHHOE
' JBIOKEHUE
8.6 #H##Par###CBoOogHOe manenue. OneITel [ anunes
#HiHPar###PaBHOMEpPHOE JIBIDKEHHE IO OKPYXHOCTH.
8.7 [Tepuon m yvacrora oOpamenus. JluHeliHas W yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOPEHNE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HiHPar#t#H## [pyuHIMIT CyTIEpIIO3UIIUN CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
813 #HHHParf##Cuna  TpeHus: cuja TPEHUsI CKOJIbXKEHUS,
' CHJIa TPEHMSI ITOKOS, APYrHe BUIbI TPECHUS
814 #HHHParf##Cunia  TSOHKECTM M 3aKOH ~ BCEMHPHOIO
' TATOTEHUS. Y CKOpEHHEe CBOOOIHOIO MaJeHUs
815 JBuxenne  tuaHer  Bokpyr  Comnuma.  IlepBas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh U neperpy3Ku
PaBHOBecue mMaTepuaabHOU TOUKU. AOCONIOTHO TBEPAOE
8.16
TEJOo
817 #Hi#Par###PaBHoBecue TBEPIOro Tena C 3aKpEIUIEHHOMN
' ocblo BpameHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. IMmynbsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #iHPar###PeakTHBHOE NBIKCHUC
8.21 Mexanunueckas paboTa U MOIIHOCTb
892 PaGora cmn Tsxkectu, ympyroct, TpeHus. CBsi3b
' SHEPIruu 1 paboThl
893 [ToreHnmanbHass dHEpPrUs Tella, MOJHATOTO  HAal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToreHunanbHas SHEPTUs CXKATON MPYKUHBI
825 #iHParf##Kunernueckass  sHepruda.  Teopema o

KMHETUYECKOW SHEPIUU




8.26

HH#Par###3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTUHI

8.27

[TpakTrueckue pabOTHI:

Onpenenenne cCpegHed CKOPOCTH CKOJIBKEHHUs Opycka
WIA JBWKEHUS IIapHKa [0 HAKIOHHON IUIOCKOCTH.
OnpezneneHue yCKOpeHHs Tejla MPU PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TYTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4allbHOW CKOPOCTH.
[TpoBepka THUIOTE3Bl: €CIAM TMpPH PABHOYCKOPEHHOM
JBW)KCHUW O€3 HavajlbHOH CKOPOCTH ITYTH OTHOCSTCS
KaK psAg HEYETHBIX YHCeNl, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHUSI CKOJIBKECHUS
OT CWIbl HOpMajbHOro pAaBieHus. OmnpeneneHue
KodpdunreHTa TpeHHs CKoIbXeHus. OnpenencHue
KECTKOCTU TPYKUHBL. OmpeneneHue padOThl  CUIIBI
TPEHUST TIpU PABHOMEPHOM JIBUKCHHU Tela IO
TOPU30HTANLHONW TOBepXHOCTH. OmpeneneHue padoTh
CHJIBI YIIPYTOCTH TPH OABEME T'Py3a C HCIIOJIE30BAaHHEM

HCIIOABMIKHOI'O M ITIOABHXKXHOI'O 0J10KOB

8.28

8.29

du3nueckue SIBICHUS B npupoac: MpUIIMBBI U OTJIMBBI,
JABMKCHUC IIJIAHCT ConaeyHoi CUCTCMbI, PCAKTUBHOC
JABMIKCHUC )XHUBBIX OPTraHU3MOB

TexHuueckue YCTpOﬁCTBaI CIIMAOMCETD, JaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebartenbHoe nukeHue. OCHOBHBIE XapaKTEPUCTUKHU

. KoJie0aHui: Iepro/I, 4acToTa, aMIUIUTY 1a
9.2 MaremMarnueckuit 51 IIPY’KUHHBIN MasTHUKHU.
' [IpeBparieHue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
0.3 3aryxarwomue kojebaHus. BpIHyXIeHHble KoyeOaHus.
' Pe3onanc
Mexanndeckne BOIHBI. CBONCTBA MEXaHMYECKUX BOJIH.
0.4 [IpononbHBIE U TOMEPEUYHBbIE BOJIHBI. J[TMHA BOJIHBI U
' CKOPOCTb €€ pacnpocTpaHeHUsl. MexaHn4eCcKre BOJIHBI B
TBEPAOM TeJIE, CEHCMUUYECKNE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICOTA 3BYyKa. OTpakeHHE 3ByKa




9.6

NHuppa3Byk u yabpTpasByk

9.7

9.8

[TpakTrueckue pabOTHI:

Onpenenenne 4YacTOThl M Hepuoja  KojeOaHui
MaTeMaTH4eCKOro MasTHHKA.

Onpenenenue 4YacTOThl M Hepuoja  KojeOaHWi
NPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH  MEpHOAa  KojeOaHW
NOJBEUIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH — NEpHOAa  KoJeOaHW
NPYKHHHOTO MasTHHKAa OT Macchl Tpy3a. IIposepka
HE3aBUCHMOCTHU nepuoja Kose0aHui rpys3a,
HOJBELIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npyXuHbL. M3mMepenne yckopeHus cBOOOTHOTO MaieHUs
dusnyeckue SABICHHUS B MPHUPOJAE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE BOJIHBI,

HyHaMHu, 5X0

9.9

TexHudeckne yCTpPOMCTBA: DXOJOT, MCIOJIb30BAHUE

yJBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. 9HeKTp0MarHHTHHe BOJIHBI.

104 CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mnpupoga cBera. CKOpOCTh CBeTa.
' BoaHoBEIE CBOMICTBA CBETA
10 [TpakTiueckue pabOThI:
10.4 W3ydyeHne CBOMCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
®dusnueckue SBICHUS B MpHUpPoJe: OHOJIOrHYecKoe
10.5 JIEHCTBHE BHJIIMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuky cBeTa
11 11.2 [IpamonuHetHOE pacIpOCTpaHEHUE CBETA
113 Otpaxenue cgeta. [Inockoe 3epkano. 3aKOH OTpPaKEHUS

CBE€Ta




[Ipenomnenue cBeta. 3aKOH TIPEIOMIICHUS CBeTa.

4 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckass cucreMa (QoToannapaTra, MHUKpOCKOIA H
' TeJecKona
117 I'ma3 kak onruyeckas cucrema. biauzopykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B cnekTp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpajbHBIX 11BETOB. Jlucnepcus ceeTa
[TpakTyeckue paboTHI:
#HiHPar###lccnenoBane 3aBUCUMOCTH YIJIa OTPAXKEHUS
CBETOBOIO Jy4a OT yIJa MaJeHusl.
HiHParf##l3yueHne  XapakTEpUCTUK  HU300paxeHUs
IpeaMeTa B INIOCKOM 3epKajle.
HiHPar###lccnenoBanue 3aBHUCHUMOCTHU yria
IPEJIOMIIEHUSI CBETOBOIO Jiyya OT yIja MaJeHHs Ha
119 IpaHULE «BO3YX — CTEKIION.
' #iHPar### lonyuenne u300pakeHUH C  TIOMOIIBIO
coOMparoIIel TUH3HI.
#HPar###Onpenenienrie  GOKYCHOTO PpAcCTOSHUS U
ONTUYECKOI CUIIbI COOMpAIOIIEH JTUH3BI.
#HHHPar###ONBITEl IO pa3NoOKEHUI0 OeNoro cmeera B
CHEKTD.
#HH#HParf##ONBITBl IO BOCHPUSATHIO LIBETA IPEIMETOB
IIpU UX HAOIIOAEHUH Yepe3 LIBETOBbIE (PUITBTPHI
dusnyeckue sABIEHUA B Npupoze: 3arMeHns CosHLa U
11.10 JlyHbl, 11B€TA TEN, ONTHYECKUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOTI,
. ¢doroanmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBEBLIE SABJIEHUA
191 OmnbiTel Pe3epdopna u miaHerapHas MOJENb aToOMA.
' Mogens aroma bopa
12 192 HcnyckaHnue M TOTJIOIIEHHE CBeTa aroMoM. KBaHTHI
' JInHeluaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
12.4 Ctpoenune aromHoro sapa. HykimoHHas  Mojenb




aToMHOro siapa. M30Tomnsl

125

12.6

12.7

PannoaktuBHbie mpeBpaimienus. Ilepuon momypacmana
ATOMHBIX smep

Snepuple peaknuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U
MAacCOBOI'0 YHCEII

3Hepm;1 CBs3HU ATOMHBIX AICP. CBs13b Macchl 1 OHEpPIrun

12.8

Peaknuu cuntesa u neneHus saep. Mctounuku sHeprumn

CounHiia 1 38631

12.9

SnepHnas sHepretuka. JlelicTBHE  paguMOaKTUBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha )XHUBBIC OpraHU3Mbl

12.10

[TpakTuyeckue pabOTHI:

HaGmtoneHne CIUIONIHBIX M JIMHEHYaTBIX CIIEKTPOB
U3JTy4CHHUS.

HccnenoBanue TpEeKOB: N3MEPEHNE SHEPTHU YACTUIIBI 10
TOPMO3HOMY TyTH (110 hoTOrpadusm).

W3mepenue paaroakTuBHOTO GhoHa

12.11

12.12

@usznueckue SABICHUS B IPUPOJE: €CTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
PaAMOAKTUBHOE W3JIy4YEHUE NPUPOAHBIX MMHEPAJIOB,
JEUCTBUE DPAJMOAKTUBHBIX W3JIy4EHHH Ha OpPraHu3M
YeJI0BEKa

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBIN JO3UMETD, Kamepa Bunbcona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K MPEAMETHBIM pe3yJbTaTaM

MPOBEPSAEMOro 0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM

TpeOoBaHus NpOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHose PI'OC
[lonumanue ponu  (GU3MKM B HAydyHOM  KapTUHE  MUDA;

¢busnke,

C(l)OpMI/IpOBaHHOCTB 0a30BBIX I'IpeI[CTaBJ'ICHI/Iﬁ 0 SaKOHOMCpHOﬁ CBA3U

M TIO3HABAEMOCTH SIBICHUM TIPUPOJBI, O POJU 3SKCIEPUMEHTA B

cucremooOpasywoimeid poiau  (QU3UKA B Pa3BUTUHU



€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJIOTUH, 00 SBOJIOLUHU
(U3MYECKUX 3HAHWN W WX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTHHE MHpA, O BKJAJEC POCCHUICKHUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUsA O BUJAX MaTepuu (BEILECTBO M IIOJE), O IBMXKEHUHU Kak
croco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM TeOpuu
CTPOEHHUs BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJIEHUH NpUPOABI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3inyaTh SABJICHUS 110 OIMMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXKAalOLIEM MHUpE, BbAEHAS HX CYLIECTBEHHbIE CBOICTBa

(Tpu3HAKH)

Bnanenue ocHOBaMM MOHSATUWHOIO armapara ¥ CHMBOJUYECKOTO
s3pIKa (PU3UKH U KCIIOJIb30BAHME WX JJSl PElIeHUs y4eOHBIX 3a/1ay;
YMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

IIPpOLECChI, UCIIOJIb3YH (bYHI[aMeHTaJ'ILHLIC X OMITMPHUYICCKUC 3aKOHBI

VYMeHue onuckBaTh HU3YUYCHHBIC CBOMCTBA TENI U (1)I/I3I/I‘I€CKI/IC SABJICHUA,

HCIIOJIb3YA (bHSH‘leCKI/IC BCJIIMYHMHBI

Bnagenne ocHoBaMM METOJOB HAY4YHOTO I[IO3HAHUS C Y4ETOM
coOJro/IeHHs TpaBUil 0€30MacHOro Tpyaa: HaONoaeHHe (PU3NYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTANBbHYIO YCTaHOBKY
W3 JTaHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ
OTIBITA U 3alHUCHIBATH €0 Pe3yJbTaThl, (POPMYIUPOBATH BBIBOBI;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIINYMH:
YMEHHE TIJIaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENILHO COOUpaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY 10 HWHCTPYKLUH, BBIYUCISTH
3HAUEHUE BEJIMYMHBl U aHAJIM3UPOBATH IOJIYYEHHBIE DPE3YyJbTAaThl C
Y4E€TOM 3a/JaHHOW MMOIPEIIHOCTH PE3yIbTaTOB U3MEPEHN;
IIPOBEJIEHUE  HECJOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOAUTH  MCCIEAOBAHWE 10  HHCTPYKLUUH,  IPEICTaBIISTH
MOJIy4€HHbIE 3aBUCHMOCTH (PM3MUYECKUX BEJIWYMH B BHJE TaOIHIl U
rpaduKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOJIBI IO pE3yIbTaTaM

HCCIIEI0OBAHUS




[TonnmManne  XapakTEpHBIX  CBOWCTB  (DU3UYECKUX  MOJENCH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, JKHJIKOCTEM M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sipa) U YMEHHUE MPUMEHSITh UX IS
00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmenue oOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM
4yyclie U B KOHTEKCTE€ CUTyallMd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUYUHHO-CIICICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3YYEHHBIE CBOMCTBA (PM3NYECKUX

HBJ'ICHI/II‘/'I, (1)I/I3I/I‘{CCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOJCINU

YMenue pemath pacuérHble 3afaud (Ha 0aze 2 — 3 ypaBHEHHUI),
UCIIONB3YSl 3aKOHBI W (opMysbl, CBsA3BIBAIOIIHME (PHU3UYECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlIMCbIBATHL KpPATKOC YCJIOBUC 3adadvu,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoMuMBbIe ISl €€ pelIeHHs, UCIIOIh30BaTh CIIPABOYHEIC JTaHHEIC,
MPOBOAUTHh PAcuéThl U OLEHUBATh PEATHUCTUYHOCTh MOIYyYECHHOTO
3HaueHUsl (PU3MYECKON BEITUYHMHBI; YMCHHE OINPEACIATh Pa3MEPHOCTh

¢)H3HHGCKOﬁ BCINYHNHEBI, HOJ'Iy‘IGHHOfI IIpHu pCHICHHUH 3aJa41

10

YMeHHe XapakTepu3OoBaTh IPUHLHMIBI  JCUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX HPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB IO MX ONMCAHUIO, UCIIOJIb3Yys 3HAHUA O
CBOWCTBaX (U3MYECKUX SBJICHUH M HeoOXoauMmble (pU3NUECKue
3aKOHOMEPHOCTH

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
MOBCEIHEBHOM JKM3HM Juid  oOecriedeHHusi Oe30MacHOCTH  IpHU
oOpamieHnn ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHHUYECKUMHU
YCTpOICTBaMM, COXpaHEHMs] 3/J0pOBbsi W  COONIIOIGHHUS HOPM
JKOJIOTUYECKOI0 IIOBEIEHUA B OKpYXKAloLEeHd cpene; IMOHUMAaHKE
HEOOXOIMMOCTH TPUMEHEHUS JOCTH)KEHUH (QU3UKU M TEXHOJOTHIl

I palluOHAJIBHOTO IMPUPOAO0IIOJIB30BAHUS

11

OneIT moMCKa, NpeoOpa3oBaHUsT M MpPEACTaBICHUS HHPOpMALUH
(Gu3NYEeCKOro CojiepKaHUs C UCIOJNb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OILIEHHWBATh JOCTOBEPHOCTb
MOJy4YeHHOM MH(QOpManMy Ha OCHOBE WMEIONIMXCS 3HAaHUH U
JIOTIONIHUTEBHBIX ~ MCTOYHHUKOB, YMEHHE  HCIOJIb30BaThb  IPHU
BBIMOJIHEHUHM Y4YEeOHBIX 33JaHUN HAY4YHO-TIOMYJSIPHYIO JUTEpaTypy

(bU3UYIECKOTO COJEpIKaHMs, CIPABOYHBIC MaTEpHAJIbl, PECYpPChl CETH




Wnrtepuer; BrnageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUS
nHpopManuu W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYrylO; YMCHHE

CO3/1aBaTh COOCTBCHHBIC IMCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC PIH(bOpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB

INEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE ABJIEHUA
Mexanuueckoe jBwkeHue. MarepuanpHas Touka. Cucrema  oTcyéra.
L OTHOCUTENBHOCTD IBUXKEHHS
PaBHoMepHOEe 1 HepaBHOMepHOe JBUKeHUE. CpenHss ckopocTb. Dopmyna i
1.2 BBIUKCJICHHSI CPETHEN CKOPOCTH: V = S/t

PaBHOMepHoe HpHMOJII/IHeﬁHOG JABHKCHUC. 3aBUCHMOCTD KOOpAWHAThI TC€jla OT

BPEMCHH B CJIy4ac€ PaBHOMEPHOI'O HpHMOHHHCﬁHOFO JABUMOKCHUA:

13 x(7) =X, +Uf
rpa(bI/IKI/I 3aBUCUMOCTHU OT BpeMeHI/I JJIA HpOCKLII/II/I CKOpOCTI/I, HpOCKI_II/II/I

NEpEMEIICHUS, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSIMOJIMHEHHOM

JBHXXCHHUH

3aBUCHUMOCTh KOOpPJMHATBl Tela OT BPEMEHM B Cily4yae pPaBHOYCKOPEHHOTO

HpHMOHHHCﬁHOFO JABHKCHHA:

S_—,tlif:l = 1':|;|: # f_ax #*

t3| "Es

CDOpMy.]'IBI AJId TIPpOCKIHUU TICPEMCIICHUA, IMPOCKIHMU CKOPOCTU H IMPOCKIUHN

14 YCKOpPEHHS TPU PAaBHOYCKOPEHHOM MPSMOJIUHEWHOM JIBUKEHUM:

2
I
.sx(a‘)=vﬂx-a‘+ax-3.

U_\'('f) =Upy T4, L,

a, (f) =canst,

3 3

2 2 _ 5
Uy Uiy ~ 5y




['paduku 3aBUCHMOCTH OT BPEMEHH JIsi MPOCKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, NPOEKLHU TMepeMelIeHusl, KOOpAUHATHl TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

CBobonnoe magenue. GopMyIibl, ONUCHIBAIONINE CBOOOAHOE MaJeHUE Tela IO

BCPTUKAIN (Z[BI/I)KGHI/IG TCJIa BHHU3 WM BBCPX OTHOCHUTCIBHO IOBCPXHOCTU

15 3emumn). ['padukm 3aBUCUMOCTH OT BpPEMEHHM ISl TIPOCKIMU YCKOPEHHS,
NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TAaJCHHHM Teja I10
BEPTUKAJIU
CKOpPOCTh PaBHOMEpPHOTO [BM)KEHHUSI Tela IO OKpyXHOcTH. Hampasnenue
CKOpOCTH.

@opmyna i1 BBIYUCICHUS CKOPOCTH YEpe3 paJnyC OKPYNKHOCTH U TMEPUOJ
oOpareHus:
ZmR
b= _T
LentpoctpemurensHoe yckopeHue. HampaBieHne HIEHTPOCTPEMHUTEIBHOTO
16 yckopeHus. @opmyna it BHIUUCIEHUS] YCKOPEHMUSL:
2
a L
" R
dopmyiia, cBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= ?
Macca. I[TnotHOCTh BemecTBa. @opmyiia sl BBIYMCICHUS TUIOTHOCTH:
_m

1.7 TV

1.8 Cuna — BektopHas ¢pusudeckas BennunHa. ClioxeHue Cui

1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:

F=m-d

1.10
ConarnpaBlieHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbI, eHCTBYIOIEH Ha
TEIO

1.11 Bsaumoneiicteue ten. Tpetuii 3akon HeroToHa:




Fz—ﬂ =—F1—}z

TpeHI/IC ITOKOs U TPEHUE CKOJILXKCHUA. CDOpMy.]'Ia IJi BBIYUCIICHUA MOAYJISA CHJIBL

TPCHUS CKOJILXKCHUA:

112 F,=u-N

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHPYrou
nedhopmaruu (3akoH ['yka):

113 F=k-Al

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMHUPHOTI'O TATIOTCHUSA:

My -1
F=Gg.—+ _2
R -
1.14 Cuia TSDKECTH. yCKOpCHI/Ie CBOGO,Z[HOFO ImagacCHUs.

®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H noBepxHocTH 3emuin: F = mg.
JIBumxenue mianet Bokpyr ConHua. [lepBas kocmMudeckast CKOpOCTb.
HesecomocTs 1 neperpysku

WNmnynbe Tena — BekTopHast pusnyeckast BeIMUMHA.

1.15 p=mi

HNmnynse cucremsl Ten. U3MeHnenne nmnyibca. MIMITynbe cusbl

3akoH COXPAaHCHUS UMITYJIbCa JIA BaMKHYTOﬁ CHUCTCMBI TCII:
116 p=myli +iyUs =const

PeaxTtuBHOE NBUXKEHHUE

Mexanuueckast pabota. @opmyrna assi BBIYUCICHUS paOOThl CUIIBL:

A=Fsoosct

Mexannueckas MOITHOCTE:
1.17




1.18

Kunernueckas u MOTCHIHAJIbHAas SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYHUCIICHUA

KUHETUYECKON YHEPIUU:

2
o n
=2
Teopema o kuHeTnueckoi sHeprun. opmMyra aJisi BEIMUCIEHUS MOTEHIIMAIbHON
SHEPTUu TeJa, MOJIHATOrO

Haxa 3eMIIEN:

E,= mgh

1.19

1.20

MexaHnueckas SJHeprus:
E=E,+E,

3aKOH COXpaHECHUST MEXaHMUYECKOW dHepruu. Popmyria i 3aKOHa COXPaHCHHS
MEXaHUYIECKOM SHEPTrUH B OTCYTCTBHE CHJI TpeHus: E = const.

[IpeBpaiiieHue MEXaHUYECKON SHEPTUH MTPH HATWYUU CHITBI TPSHUSL.

ITpocThie MeXaHU3MBI. «30JI0TOE IPABHII0» MEXAHUKH.

Peruar. Momenrt cwisl:M - Fl.

YcnoBre paBHOBECHS phlyara:
M +M,+..=0
[TonsrkubIi 1 HeMoABWKHBIN O0510ku. KITJ[ mpocThix MeXaHU3MOB,

n= Anonesnaz

"13&1‘13&‘1 A

1.21

1.22

[aBiienue TBEpIOTO TENA.

CDOpMYJ'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

£
P_S"

JlaBneHue raza. ATMOcepHOe aBICHHE.

FI/I}IpOCTaTI/I'-IeCKoe JaBJICHUC BHYTPU KUIKOCTH.

<DopMyJ1a JJIA BBIYUCIICHUA JaBJICHUA BHYTpI/I KUIOKOCTH:
pP=pgh+p_.

3axoH [lackans. I'mapaBanueckuii npecc



3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKMBAIOIIEH CHIIBI,

JICUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTh HJIM Ias3:

1.23
F A = peV
VYcnosue miiaBanus tena. [InaBanue cyoB ¥ BO3AyXOIIaBaHUE
Mexanuueckue KonebaHusa. AMIUIMTYJa, TEPUOJ W YacToTa KoJeOaHWil.
®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.24
-

195 MaremaTtrueckuid W NPYKUHHBIM MasATHUKH. [IpeBpamieHue sHeprum npu

' K0J1e0aTeIbHOM JABHXKEHUU

1.26 3aryxaroiue kosnebanus. BeinyxeHHble koneOanus. Pezonanc
Mexanudeckue BOJHBI. [IpofosibHbIe W MOnEpedHble BOJIHBL. J[IMHA BOJHBI U
CKOPOCTb paclpOCTPAHEHHUS BOJIHBI:

1.27
L=v-T

198 3Byk. I'poMkocTh M BbicOTa 3ByKa. OTpa)k€HHWE 3BYKOBOM BOJIHBI Ha I'PaHUILIC

' JBYyX cpell. IHppa3ByK U yIbTpa3ByK
Ipaxmuueckue pabomul
H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
NPYKUHBL, KO3((UIMEHTa TPEHUS CKOJIbKEHMS; pabOThl CHIIBI TPEHUs, CHUJIbI
YIOPYTOCTH; CpeHEH CKOPOCTH JBHKEHHUS OpycKa MO0 HAKJIOHHOM IJIOCKOCTH;
yCKOpeHHs Opycka Npu JBM)KEHHUM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoyieOaHUN MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl U IepHoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA,; MOMEHTA CHJIbI, JEMCTBYIOIEr0 Ha phlyar;
paboThl CHJIBI YINPYrocTH HpPU MOABEME TIpy3a € IOMOIIbIO HEMOABHKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTU MPU NOIBbEME TPYy3a C MOMOLIbIO MOABHKHOTO

1.29 6J10Ka.

HccnenoBaHue 3aBHCHMOCTH apXMMEJOBOH CHiBl OT 00BbEMa MOrpyXEHHOU
YacCTH TeJIa U OT IJIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MacChbl T€J1a; CUJIbI TPEHUS CKOJIBLKEHUS OT CHJIBI HOPMAJILHOT'O JIaBJIEHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAKOIIEW B IPYXKUHE, OT CTEHEHHU
negopManuu MpYKUHBI, YCKOPEHUs1 Opycka OT yIJyla HaKJIOHA HAaIlpaBISIOLICH;
nepuoja (4acToThl) KOJIeOaHUM HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEepuoaa
KoJIEOAHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHUE HE3aBHCHUMOCTH Iepuojia KoJieOaHU HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUS pblUara



Qusuueckue sA61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSAIMU B )KMBOW M HEXUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, IMPUWIMBBI W OTIUBBI, JABUKCHUC IIJIAHCT ConHeuHoi CUCTCMBI,

130 PEaKTUBHOE BUKEHHE UBBIX OPraHU3MOB, PbIYard B TeJ€ Y€IOBEKa, BIUSHUE
atMoc(hepHOro JaBJICHUsS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB HBOTHBIMH, 36MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, LIyHAMH, 9XO
Texnuyeckue ycmpoticmea: CIUHIOMETP, NATYUKU TIOJOXKCHHS, PACCTOSHUS H
YCKOpEHUS, [UHAMOMETp, TMOAIIMUIHUKYA, PAaKeTbl, pblYar, IOJIBWKHBIA U

131 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHW3MBI B OBITY,

' COOOILaroIUecs] COCyAbl, YCTPOWCTBO BOAOIPOBOAA, THAPABIMYECKHM IMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OcHOBHBIE  TIOJIOKEHUS ~ MOJEKYJISAPHO-KMHETUYECKOH TEOpUH  CTPOCHHS

2.1 BerecTBa. Mojenu TBEPIOTO, KHUJAKOTO U ra3000pa3HOr0 COCTOSHUN BEIISCTBA.
Kpucrannuueckue u amopgHble Tena

29 JBmkenne dactui BemiectBa. CBsI3b  CKOPOCTH  JBMIKCHHSI YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, iuddys3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TemnoBoe paBHOBECHE

25 BuyTpennsis sneprus. Pabora u Termonepenadya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEHN SHEPTrUun

2.7 Buner Teronepenayn: TeMIONPOBOIHOCTh, KOHBEKIIUS, U3TyICHHE
HarpeBanme w oxnaxnaenue Tten. KomwdecTBo — TerwuioTel. Y enbHas
TEIUIOEMKOCTb:

2.8
O=cam(t,—1t,)
3aKOH COXpaHEHHsS PHEPrMHM B TEIUIOBBIX TMpoIleccax. YpaBHEHHE TETIOBOTO
OanaHca:

2.9
O+0,+..=0
Ucnapenne u koHaeHcanws. VI3MeHeHHe BHYTPEHHEW SHEPruu B Ipoliecce

210 WCTIApeHUsI MW KOHJAeHcauuu. KumneHue HKUAKOCTH. YelbHas TeroTa

' napooOpazoBanusi: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

[InaBnenne wu Kpuctaiuzauus. V3MeHeHWe BHYTPEHHEH SHEPruv mpHu

IJIABJICHUHU U KpUCTAJIJIM3allN. y,I[GJ'II)HaH TCIIOTA IIJIaBJICHUA !

2.13

2.14

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y A€JIbHAs TEIUIOTA CrOPaHus TOILINBA:

q=Q/m

[Tpuntumne! padoTs! TeroBsix ABuratenei. KI1J[ TeroBoro apurarens

2.15

2.16

Ipakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METaUIMYECKOro LIWJIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWJIMHIAPOM, IOCJIE OIYCKaHHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBbHOM BJIAXKHOCTU BO3/lyXa; YACJIbHOW TEIJIOTHI
IJIaBJICHUS Jbaa. MccimenoBaHME W3MEHEHHMS TEMIEpaTypbl BOJbI  IIPHU
pa3IMYHBIX YCIOBHUSAX; SBJIEHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOIHOU U
ropstueil BObI; IPOLIECCA UCTTAPECHUS

Qu3suueckue s6NeHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKCHHE U KAMIUISIPHBIC
SBJICHHSI B NPUPOJIC, KPUCTAUIBI B mpupone, uznydeHue CoiHia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalUJUIAPBL, IPUMEPBI UCIIOJIB30BAHNASA KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, JBUraTellb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1
3.2

Onektpuzanus Ten. J[Ba BUa 3JIeKTPUUECKHUX 3apsi0B

B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3.4

3.5

3.6

3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektpuueckoe mnozne. Hanpsok€HHOCcTh anekTpuueckoro moissd. [lpunnmn
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snextpuyeckux 3apsaoB. JleHCTBUE JJIEKTPUYECKOTO IO  Ha
3NIEKTpUYECKHE 3apsaibl. [[pOBOAHUKYN U AUIIEKTPUKHU

[TocTostHHBIN 3nekTpuyeckuil ToK. JlecTBus 3nekTpuueckoro Toka. Cuiia Toka.

Hanpsixenue.
I =q/t,U=A/q




DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTBHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
39 [TapannensHOE COEqMHEHNE TPOBOAHUKOB PABHOI'O COIPOTUBIICHUS:
U=U;:I=I+L;R=".
2
CMelniaHHble COSTMHEHUS TPOBOTHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 2
O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOW MHIYKLIUH
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMOIENWCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onertel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenna
Ilpakmuueckue pabomol
N3MepeHne  2IEKTPUYECKOIO  CONPOTUBIECHHUS  PE3UCTOpPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI AJEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HMKAIOLIETO B IIPOBOJAHUKE
3.16 (pe3ucTopsl, JaMIIOUKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCHMOCTHU
COIIPOTUBIICHHS OT JJIMHBI IPOBOJHHUKA, IUIOMIAJAN €r0 IOMEPEYHOrO CEYEHUS U
YAECIBHOTO CONMPOTUBIICHUS.
[IpoBepka mpaBuia Juisi 3IEKTPUUYECKOTO HAMPSKEHUSI TPH MOCJIEI0BATEIbHOM
COCIMHEHUW MPOBOJHUKOB; MpaBUja A CHJIBI JJICKTPUYECKOTO TOKa NP
napauieTbHOM COeTMHEHUU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
317 Qusuueckue sAGNeHUs 8 npupooe: DICKTPUUECKUE SBJICHUS B arMmocdepe,

SJICKTPHUYCCTBO JXUBBIX OPraHU3MOB, MAarHUTHOC I10JIC 3CMJ'II/I, npeﬁ(p ITIOJIFOCOB,



POJIb MAarHuTHOI'O IIOJIA JJI )KM3HU Ha 36MJIC, IOJIAPHOC CUAHUC

Texnuueckue ycmpouicmea: HIEKTPOCKOI, amIepMeTp, BOJBTMETpP, pPeocTar,

CU€TUYMK  DJIEKTPHUYECKOW  DHEPIUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUICCKHE
NPEIOXPAaHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJABUTATENb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIEC BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsiMonuHeiiHoe pacpocTpaHeHue CBeTa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH PEJIOMIICHUS CBETa

3.23 Hucniepcusi cBera

3.94 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JuH3BL. ONTHYecKas cuia

' munsel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mpudopsl
Ipakxmuueckue pabomul
##HtPar#Ht#l13Mepenne ONTHYECKON CHIIBI coOuparomieid JUH3bI; (OKYCHOTO
paccTostHus COOMPAIONIEH JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEpOB IPEAMETA U
M300paxKeHusi, KOTJa MpeAMET PacHoyioKeH B JBOMHOM (oKyce), MmoKazarems

3.26 IIPEIOMJICHUS CTEKIA.

##HtPar#Ht#llccnenoBanue CBOWCTBA M300paXEHUS, MOJIYYEHHOTO C TOMOIIbIO
coOuparomiel JMH3bI, W3MEHEHHS (POKYCHOTO pACCTOSIHMS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHULIE «BO3/IyX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1Bera Tel,
' OnTHYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuuyeckue ycmpoticmea: OYKH, TEpHCKOMN, ¢oToanmnapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBUGIE SABJIEHUA
i1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnyuenus. Peakuunu anbda-u Oera-
' pacmajna

4.2 OmneiTel Pezepdopaa mo paccesauto anba-yactuu. [Inanerapuast mogens atoma

4.3 CocraB aroMHoOTO sigpa. M30TOoMnbl

4.4 [Tepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apPSAJ0BOTO U MAaCCOBOTO YHCEIN
Qusuueckue s61eHUs 6 npupode. €CTECTBEHHBIM paJWOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJuOAKTUBHOE W3IIyU€HHE MPHUPOJHBIX MHHEPAJIOB,

}1617ICTBH€ paarnOaKTUBHBIX I/ISJ'IY‘-IGHI/II\/’I Ha OpraHu3M 4€JIOBCKa




47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIAUBUAYAIbHBIN JO3UMETpP, Kamepa
Bunscona, simepHas sHepreTuka



