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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKAa3aHUS METOIUYECKON
MOMOIIH YYUTEIO B CO3/IaHNU paboueil mporpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUed ©  (GU3UICCKOU
reorpaduell, BHOCHUT BKJQJ] B E€CTCCTBCHHOHAyYHYI0 KapTUHY MHDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHusI COCTOUT B (POPMHPOBAHWUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBJICHUS;

« OLIGHUBATh ¥ MIOHUMATh OCOOCHHOCTH HAy4YHOTO MCCIIEIOBAHNUS;

e UHTEPNPETUPOBATH  JaHHbIE W  WCIOJb30BaTh  HAYYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusuka» B
oOpa3zoBaTeIbHBIX oOpraHuzamnusx Poccuiickoit ®Dexaepanuu, peaU3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. N2 [1K4BH).
Heau uzyyenust pu3uKu:

npuoOpeTeHrne HMHTEepeca M CTpPEeMJICHHS OOydYalolmuXcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HAaHUS U (POPMUPOBAHUE
UCCJIEJOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KakK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(GopMUpOBaHKE TPEJICTABICHUA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHANIBHON JI€SITEILHOCTH, CBSI3aHHOW C (DM3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOOpeTeHNE 3HAHWM O JUCKPETHOM CTPOCHHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUIUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM buznIecKux MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ UHpOpMaImend (PU3NIEeCKOro coaep kaHusl,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYECKOM HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenwo), B 9 kinacce — 102 ygaca (3 yaca B Heneo).

[Ipennaraemselii B mporpaMmMe 1o (pusuke nepeueHb J1adopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJaeT BRIOOP MPOBEACHUS
7a00paTOpPHBIX PabOT U OMBITOB € YYETOM WHAMBHUIYAIBHBIX OCOOEHHOCTEMH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 CI)I/ISI/IKG.

COJEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWYMHBL. M3MepeHue @u3anyeckux BelWYuH. PU3NYecKHe
npudopsl. [lorpemnocTs u3mepennit. MexxayHapogHasi CUCTEMa €AMHHIL.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HayKd HW3Y4arloT MPUPOLY.
EcTecTBEeHHOHAy4YHbII METOJl MO3HaHWA: HAOJIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NIeCKUX SBJICHHUI C MOMOILBIO MOJIETIEH.

Jlemoncmpayuu.
o MexaHuueckue, TEIJIOBbIE, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUS.

o @usuyeckue MpUOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
M (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
« Omnpenenenue 1EHbI IETEHUS ITKAJIbI U3MEPUTEILHOTO TTprbdOpa.
« H3mepeHue paccTossHUMN.
« MH3mepenne 00ObEMa KUJIKOCTUA U TBEPAOTO TENA.
« Omnpenenenne pa3MepoB MaJIbIX TeIL.
o H3mepenune temmepaTypbl HPU IMOMOIIM >KUIAKOCTHOTO TEPMOMETPA M
JIaTYUKA TEMIIEPATYPHI.

« IlpoBeneHne umccrmenoBaHMs MO MPOBEPKE TUIIOTE3BI: AAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUM BelllECTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM W TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

« HaOmonenue 6poyHOBCKOTO JBUKEHHUS.

« HaGmonenne nuddys3un.

« HaGOmiogenue  sBiICHUM,  OOBACHAIOMIUXCA  NPUTSDKEHHUEM WA

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

« OueHka JuaMmeTpa aTroMa METOAOM PsAI0B (C  HCHOJIb30BAaHHEM

dboTtorpaduii).
o OnbIThl IO HAOJIOJICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
o OnbITBl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBukeHue u B3auMOACHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpelHsAsi CKOPOCTh MNPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JBUKECHHUS.
SlBnenve wHepuuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYhHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tera.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tesl. Cuila yopyrocTd W 3aKOH
['yka. VI3MepeHune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUS] U CUJIa
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOmelcTBytomas cuii. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOS. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
« HaGnrogenne MexaHMYeCKOro IBUKEHUS TeNa.
« H3MmepeHue cKkOpOCTH MPSIMOJIMHEHHOTO JBUKECHHUS.
« HaGmonenue siBJIeHUS UHEPIIUH.
« HaGmogenune n3MeHeHUsI CKOPOCTH MPU B3aUMOJCHCTBUU TE.
« (CpaBHeHHE MacC 10 B3aUMOJICHCTBUIO TEJl.
« (Cl0XeHHe CUII, HAPABJIEHHBIX 110 OAHOU MPSAMOM.
Jlabopamopuvie pabomel u onvimel.
« OrmnpeneneHue CKOPOCTA PABHOMEPHOTO JIBMXKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

« Ormpenenenue cpelHeld CKOPOCTU CKOJIBKEHHSI OpycKa WM IIapuKa I0
HAaKJIOHHOM IJIOCKOCTH.

« Omnpenenenne MIOTHOCTU TBEPOTO TENA.

o OMnBITBI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmariin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

e OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHus. [laBienue rasa.
3aBUCHMOCTh JaBJIeHHUA raza oT o0béma, TemmepaTypsl. l[lepemaua maBieHus
TBEPIABIMH TEJIAMH, KUIKOCTAMH W Tasamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun U atMocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHMS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaya maBiieHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0OBEMA MOTPYKEHHOW YacTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YciioBue miaBaHus TEN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH Tela U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NOTpy>KEHHON B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JACHCTBYIONIEM HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
JKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU W
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHrie 0JTHOTO BH/Ia MEXAaHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

« IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

« Omnpenenenne pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH Tea

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
« MHccnenoBanue ycioBHil paBHOBECHSI pblyara.
« HWsamepenue KIIJI HaKIOHHOM MIJIOCKOCTH.

« N3ydeHue 3aKoHA COXPAHEHUSI MEXaHUYECKON IHEPTUH.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, NMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Monenu TBEPAOro, S>KUIKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHM:
TeIrIonepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEIIeCTBA. TermaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KUIEHUS OT aTMOC(EepHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS JHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

« Habmonenue 6poyHOBCKOTO JBUKECHHUS.

« Habmonenue nuddysumn.

« HaOmroaeHue siBICHUI cCMauuBaHUS U KallWJUISIPHBIX SIBJICHU.

« HaOmronenue TenjaoBoro paciumpeHus Ted.



« lV3meHeHue maBieHHs Ta3a MPU U3MEHEHHHM 00BbEMA M HATPEBAaHUU WIIH
OXJIAJKICHUMU.

« IlpaBuiia uamepeHus TeMnepaTypel.

« Bugpl remonepenaumn.

« OxutaxxaeHue npu COBEpPIICHUN pabOTHI.

« Harpesanue npu coBepiieHUU pabOTHI BHEIIHUMU CUJIaMHU.

« (CpaBHeHHE TEIJIOEMKOCTEHN pa3IMYHbIX BEILECTB.

« HaGmoneHue KuneHusl.

« HaGmoaeHune nocTosHCTBA TEMITEpaTyphl MPU MIaBJICHUU.

e Moaenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

e OnbIThI IO OOHAPYKEHUIO ICUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

e OnbITHI IO BBIPAIMBAHUIO KPUCTAIIJIOB TOBAPEHHON COJIM WIIHM caxapa.

e OnpITel MO HAOJIONEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U

TBEPABIX TEIL.

« Onmnpenenenue gaBiaeHUs BO3yXa B 0a/UIOHE MINPHULIA.

e OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABICHHUS BO3AyXa OT €ro

00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

« IIpoBepka runotesnl JIUHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJIKOCTU

B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.
« HaOmtonenue wu3MeHEHUsI BHYTpPEHHEW OSHEPrud Tejla B Ppe3ysbTaTe
TEeIJIoNnepeaur U padOThl BHEITHUX CHJI.

o HccnenoBanue sBJICHHS TEIJIOOOMEHAa TPH CMEIIMBAHUHM XOJIOAHOW U

ropst4er BOJIBL.

« OmnpeneneHre KOIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOM TIpHU

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

« Omnpenenenne yaeabHON TEIMIIOEMKOCTH BEIIECTBA.

« Hccnenosanue npouecca ucnapeHus.

« OmnpeneneHre OTHOCUTENIBHOM BIa)KHOCTH BO3AYyXa.

« OmnpeneneHue yeabHON TEIIIOTHI IIABJICHUS JIbJA.

Paznen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onekrpudeckoe mnoJsie. Hanpsx€HHOCTh siekTpudeckoro moss. [IpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DIEeKTPUYECKUE 1IETTH U TTOTPEOUTENH dJIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  INOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nojie. MarautHoe 1oJjie 3eMJIM M €ro 3Ha4YeHUE IS )KU3HU Ha 3eMile.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumenenue
AJIEKTPOMAarHUTOB B TEXHUKE. J|elCTBME MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

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

e DJeKTpu3auus Tel.

« JIBa poja 3JIEKTPUUECKUX 3aPSAI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEIL.
e  YCTPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

e DIJIEKTpOCTAaTUYECKAs] UHIYKLIHS.

e 3aKOH COXPaHEHMS BJIEKTPUUECKUX 3apsI0B.

e IIpoBOAHWKY W TUDJICKTPUKHU.

« MopaenupoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUYECKOTO MOJISL.

e HCTOYHMKM MMOCTOSIHHOIO TOKA.

o JIeHCTBUSA IIEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUN TOK B KUJIKOCTH.

« [ 'a30BBIU paszpsn.

« H3mepeHune 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.

« MarHutHoe noje Toka. DJIEKTPOMarHur.

« JlelicTBME MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.

e DJIEKTPOJABUTATENH NOCTOSIHHOTO TOKA.



HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHYKLHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUS.

DIIEKTPOTreHEepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

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

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOHMAAU TONEPEYHOTrO
CEUYEHHUA U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

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

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS IOCTOSTHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJsi  TOCTOSIHHBIX ~ MAarHUTOB  TIPU  UX
00BbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK ¢ TOKOM M MarHuTa OT CHJIbl TOKA W HampaBieHUS TOKa B
KaTyIIKe.

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

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpIThl 1O HCCIEAOBAHUIO SBJIEHUSI DAJICKTPOMArHUTHON MHAYKIMU:
MCCIICIOBAHUE HW3MEHEHHWI 3HAYCHHUSI W HANpPaBJICHUS WHIYKIIMOHHOIO
TOKA.



9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalleHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTh U nieperpysKu.

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

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxKaTou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

« HabOnrogenne MexXaHUYECKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

« CpaBHeHHME MyTE€HW W TPACKTOPHUM JBHXKEHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

« H3mepeHne CKOpOCTH U YCKOPEHHUS TTPSMOJIUHENHOTO ABUKCHUS.

« 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 (PU3UKHU.

e 3aBHCUMOCTh YCKOPEHUS Te€Ja OT MACChl T€Ja W JECWCTBYIOLIEH HA HETO
CHUJIBI.

« HaOmronenue paBeHcTBa CUIJI IPU B3aUMOJICHCTBUM TEIL.



« H3meHeHue Beca Tea Npu YCKOPEHHOM JIBUKECHUU.

« Ilepenaua mMmysnbca npyu B3aMMOJIEUCTBUN TEI.

+ IlpeobpazoBanusi 3HEPTUH MPU B3aUMOICUCTBUU TEJL.

« CoxpaHeHHE UMITYJIbCa IPU HEYIPYTOM B3aUMOJECHCTBUH.

« CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.

« HaOnrogeHne peakTUBHOTO ABUKEHUS.

« CoxpaHeHHe MEXaHMYECKOM SHEPTUU IPHU CBOOOTHOM MAJACHUH.

« CoxpaHeHHE MEXaHUYECKON YHEPTUH MPH IBUKEHUHU TeEJIa MO JEHCTBUEM
MIPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

« KoncTpynpoBanue TpakTta Ui pa3roHa W JAJbHEWUILIETO PaBHOMEPHOIO
JIBUKCHHS IIAPUKA WU TETICKKHU.

« Ormpenenenue cpelHed CKOPOCTU CKOJIBKEHUSI OpyCKa WM JBHXKEHUSA
1IapUKa 10 HAKJIOHHOM IUIOCKOCTH.

« OmnpeneneHue YCKOpPEHHUS Tella NPU PABHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOU TUTOCKOCTH.

« MHccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

« IlpoBepka TruUMOTE3bl: €CIW MpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYAJIbHOM CKOPOCTH MYTH OTHOCSITCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKA BPEMEHU OJMHAKOBBI.

o HccnemoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUSI.

« Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

« Omnpenenenne KECTKOCTU MPYKUHBI.

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

o Ormpenenenne pabOTHl CHUJIBI  YIPYrOCTH TPU TOABEME Tpy3a C
MCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

« N3ydeHue 3aKk0HA COXpAHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

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

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

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.



« HaOmonenne koneOGaHWii Ten TOM NEWCTBHEM CHJIBI TSDKECTH M CHJIBI
YIPYTOCTH.

« HaOmonenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

« HaGmonenue BoIHY X ACHHBIX KOJI€OaHUI U pE30HAHCA.

« Pacnpoctpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

« HaOmonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

e AKYCTHYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

« Ormpenenenve 4YacToThl W TEpHOJa KoOJIeOAHUH MaTEMaTUYECKOTO

MasITHHUKA.

« OmnpeneneHre 4acTOThI U EpUOAa KOJI€OAaHUN NPYKUHHOTO MasiTHUKA.

« MHccnenoBanue 3aBUCUMOCTHU Teproja KojaeOaHUN MOABEIIEHHOTO K HUTH

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

« IIpoBepka HE3aBUCHMOCTH MEpUOAA KOJIEOAaHUM Tpy3a, MOJBEUIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

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

« H3mepeHne yckopeHus: CBOOOIHOTO MaJCHHUS.

Paszgea 10. DineKkTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  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.

« BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

o H3ydeHue CBOWNCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI) MOOWJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssmonnHeHOE
pacnpocTtpaHenue cBera. 3atmenust ConHua u JIlynsl. Otpaxxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

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



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrunueckas cucrema. bimsopykocts 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 3epKajax.
« IIpenomnenue cpera.
e Onrudecknii CBETOBOA.
« Xoj myuyel B COOMPAIOIIEH JIMH3E.
« XoJ Jlyyel B pacCEeUBAOLIEH JIMH3E.
 Ilomyuyenune n3o00pa>keHUl C MOMOLIBIO JUH3.
« 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 3aBUCUMOCTH yIUIA OTPaXKEHUs CBETOBOIO Jyda OT yria
MaJICHUS.

« M3ydyeHue xapakTepucTUK U300paKeHUs TIPEeIMETa B IJIOCKOM 3epKaje.

« HccnenoBanue 3aBUCMMOCTH yIJjia IIPEJIOMIICHHUSI CBETOBOIO JIy4ya OT yIJja
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

o Ilonydenue nzoOpakeHU ¢ MOMOIILIO COOMPAIOIICH JIMH3HI.

« Omnpenenenue GOKYCHOTO PACCTOSHUSI M ONTHUYECKON CUIIBI cOOUparomieit
JIVH3BI.

« OmnbITHI 10 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

e OmnpITH MO BOCHPHUSTHIO LIBETA MPEIMETOB IMPU MX HAOIIOJAECHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJICEHHUS.

Omnwitel Pesepdopna u muanerapHas Mozenb atroma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npeBpauieHus. llepuon monypacnaaa aTOMHBIX sIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnasa sHeprervka. JleMCTBHUS PAJMOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpPTaHU3MBI.



Hemoncmpauyuu.

o CnekTpbl U3JIyYEHUS U TOTJIOICHHUS.

o CHekTpbl pa3IMyHbIX ra30B.

« CnekTtp BozopoJa.

« HaGmoaenue TpekoB B kamepe Busbcona.

« Pabota cuérunka HOHU3UPYIOIINX U3ITYICHUH.

« Peructpanus uznydeHus NpUpPOAHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopnvie pabomul u onvimol.

« HaGmoaeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

« MHccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

« H3MmepeHue pagroakTUBHOTO (pOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINNI MOYJTh TIPEAHA3HAYECH /I CHCTeMaTH3allun
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY Mo (¢u3uKe i O00ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUM AAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOy4YaroIIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPHIX UM
npearaeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METObI UCCIAEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
Yyucie A1l IPOBEPKU TUIIOTE3 U MOJTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

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



N3ydenue (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)XCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX 1 ITPCAMCTHBIX O6p330BaTeJIBHBIX

pE3yNbTATOB.

B pesynbrate usyuenus GuU3MKU Ha YpOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

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

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOIr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYX/I€HUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCTPUSITHE ICTETHMUYECKUX KAa4eCTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUSI, CTPOTOCTHU, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHME IIEHHOCTH (PU3UYECKOM HAyKH KaK MOIINHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJIbTYpPBIL;

- pa3BUTHE Hay4YHOU J0OOO03HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JOMAIIHUX YCIIOBUSX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIICKCHUU, TPU3HAHWE CBOETO IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pPEIIEHUM MNPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTUYECKOH W
COIMAIbHON HAIpaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE€ U (PUINIECKUX
3HAHUM;

- HHTEPEC K MPaKTUYECKOMY H3YyUYeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:



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

00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS IIOCTYNKOB M OILICHKH HUX

BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TVIO0AJTHLHOIO XapakTepa AKOJOTUYECKUX MPOOIeM M IMyTed ux
pelieHus;

« §8) ajanranuM K M3MEHSIOLIUMCH YCJIOBHSIM COLHUAJIBLHOW M NPHUPOAHON

cpeabl:
e - TOTPEOHOCTb BO B3aUMOJCHCTBHM TIIPHU BBHINIOJHECHUU MCCIICAOBAaHUN U
MPOEKTOB (M3UYECKOW HAIMPaBJICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
TPYTHUX;
e - TIOBHIIICHWUE YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHICCKYIO
NESATEIIbHOCTD;,

e - MOTPEOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM YHCie HOPMYIHPOBAThH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NICCKUX 00BEKTAX U SIBJICHUAX;

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

e - IUJIJAHUPOBAHHME CBOErO PA3BUTHS B MNPUOOPETEHUH HOBBIX (PU3MUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJU3UPOBATh U BBISABIISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JEWUCTBUU C YYETOM BIIHMSHUSA Ha OKPYKAIOLIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocs: 0yayt chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3zoBble JJoruueckune aAeicTBUA:
e BBIBJIATh W XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBAThH CYIIECCTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHUSI,
 BBISBIISATH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pacCMaTpPUBaEMbIX (akTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;



BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHUH (DPU3NIECKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
bu3HYECKUX BEITNYNH,

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHHS, BHIOOp Hamboee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT MMO3HAHMUS;
MPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IUTAHY OIIBIT, HECIOXKHBIM
(U3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI W 3alpPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
bu3nIeCKON 3a7a9H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHMUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBICHUS
uHQOpMaAIlUU W WUTIOCTPUPOBATH pelIlaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, IrarpaMmmamMu, HHOU rpauKoi 1 1X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jranora, oOHapyKUBaTh Pa3IMYMe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yIbTaThl BBHIMOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMaThb W MCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON pabOThl MpU PEIIEHUU KOHKPETHOW (QU3ndYecKon
npooieMBl;



IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no e€ JOCTIKEHHMIO: paclpeieisaTh poyd, 00CYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOTO pe3yJIbTaTa 110
CBOEMY HAIpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JPYyTUMHU
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 CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaJIbHOE, TPUHATHE PEHICHUS B TPYIIe, MPUHATHE PEHICHUM
Tpynmom);

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSITh ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHWCIIE B XOJl BBIIOJIHEHUS
(U3MYECKOr0 HMCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJE Copa WIN AUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (HU3NIECKUX 3a1a4 UK
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:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHYECKUE  SBJICHUSA,
HAOIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAWMHUIIBI (DU3UIECKUX



BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBiaeHUs (auddys3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEpeAadya [OaBICHUS TBEPABIMU TENaMU, KUIAKOCTAMU U
razamyd, arMochepHoe JaBlieHHWEe, IUIaBaHUE Tel, IMpeBpalleHHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTAMHM B >KMBOW M HEXUBOMU
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,
BBIICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHUM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HUCIHOJIB3YeMbIX  BEJIMYMH, HX
000O3HaYEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJIa CJIOKEHHS CWII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISAITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHHUH, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;



pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUA, HCHOJIb3YyS 3aKOHbI U
dbopMyIIBI, CBS3BIBAtONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThl, HaXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MTOMOIIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
duznyeckux CBOICTB TeN: (dopMynupoBaTh IPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMKCBIBATH XOJ ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAcCChl Tela,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
upOBbIX MPUOOPOB, 3alUCHIBaTh IOKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBHJKECHHS TeENa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYrOCTA OT YIUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tejla U OT MJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
MJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEaso)KEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCJIEI0BAHNS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUsl (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHUS,
NABJICHUE  BO3AYyXa, BbITAJIKMBAIOLIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TENO, KOID(PUIIMEHT TMOJE3HOTO eHCTBHS
IPOCTBIX MEXaHWU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKLHUHU: TIpH
BBINIOJIHEHUU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHUE NCKOMOU BEJTMYUHBI;



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

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

¢ XapakTepu30BaTh MPHUHLHUIIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJOIPOBOJAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIOIb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (DPU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

e TMPUBOAWTH TpHUMEPH  (HAXOAWUTH HHPOPMAIMIO O  MPUMEpPax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILEH CpEIE;

e OCYHIECTBISTH OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUA M TYyTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB  BBIJIEIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

* HCNOJb30BaTh NPU BHIOJHEHUU YUEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHeT, BiajeTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

« CO3/1aBaTh COOCTBEHHBIEC KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COIEPKAHUSA, B TOM
yucie MyOJuYHO JeNaTh KpaTKue COOOUIeHHsI O pe3yJbTaTax IMPOEKTOB
Wi Y4eOHBIX WCCIEIOBaHWH, TPH D3TOM TPaMOTHO HCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUICHUE MIPE3EHTALUCH;

e TpU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN pPACIpPEAEIATh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIICIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENIBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

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

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

+ HCNOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIMYECKHUE U
amop(HBIC TeNa, HACBHIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh



BO3/lyXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJICHCAI[Usl, IUIaBJICHUE, KpUCTauIM3anus (OTBEpIAEBAHUE), KHUIICHUE,
Terionepeaaya (TerIonpOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OIKCAHMI0 MX XApPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3ndeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACJNbHAs TEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yHeJbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MAalllUHbl, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, 3JICKTPUUYECKHI 3aps,
cuja TOKa, JJIEKTPUUECKOE HaNpsiKEHHEe, COMPOTUBJICHUE MPOBOJIHUKA,
yACIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TIPU  ONHCAaHWUU TMPABUIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT MCTOJb3YEeMbIX BETUYHH, 0003HAYEHUS W CIMHHIIBI
GbU3MYEeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUU
CTPOCHMS BEIIECTBA, MPUHLNIN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JJisl yyacTKa IeNu, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHMsSI SHEpPruM, IMpU OSTOM J1aBaTh



CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3alUCBHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXXEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
[IaroB ¢ Omopod Ha |—2 M3ydeHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHUCTBHs, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBL: Ha OCHOBE aHaIM3a
YCJIOBUS 3aadd 3alMCBhIBATh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX [JIS  pEIICHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
NOJyYEHHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WIH
(¢u3nYeCKUX CBOWCTB TeN (KaNMWJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa U3JIydaroimle (Tmorjolaromei)
IIOBEPXHOCTH, CKOPOCTb MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUIKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel W B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (POpMYJIUpPOBATH
IpOBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OMbITAa U (HOPMYIUPOBATH BHIBOIbI;
BBIIIOJHATh  NPSIMBbIE  W3MEPEHUA  TEMIIEPATYpbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpSIKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3YNBTAaThl U3MEPEHUM C YUETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUYECKON BETUUMHBI OT
IpYyroi C UCHOJIb30BAaHUEM  TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIJICHUS MPOBOJHMKA OT €ro JUIMHBI, IUIOLIAAX IIOIEPEYHOTO
CEUYEHUS U yAEIIBHOIO COIPOTUBIICHUs BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHMUKE,
UCCIICJOBAHUE IOCIEAOBATEIBHOIO U IAPAJIIEIBHOIO  COCAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] U TPpaduKos,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTH, KOCBEHHBIC W3MEpPCHUS (PU3MUECKNX BEIWYUH (yAeIbHAS
TEIJIOEMKOCTh  BEIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTATILHYIO YCTAHOBKY, CIETys MPEIOKEHHON WHCTPYKIUHU, U
BBEIYHCIIATH 3HAYCHHUE BEIMYNHEI;

COOJII0IaTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPHU padoTe C J1ad0paTOpHbIM
000py0OBaHUEM;

XapaKTepu30BaTh TMPUHIMIMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MMapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUUECKOM HHEPTUH, DJIECKTPOOCBETUTEIHLHBIE
puOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
PEIOXPAHUTEIH, YJIEKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
WCITOJIB3YysI 3HAHHUS O CBOWCTBAX (PM3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
dusznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
npuboOpsl MO CXeMaM ¢ CXEMaTHYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPCHHETO
CTOpaHHUA, JJIEKTPOCKOM, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUIECKHUX
Hernen ¢ mociaeaoBaTeNIbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUYECKUX IIETICH;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
XKU3HU I oOecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaloLEeH Cpeie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HYECKOTO COJICPKAHUS B
NHTepHeTe, Ha OCHOBE MMEIOLMXCA 3HAHUM U IIYTEM CpPaBHEHUA
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIJCIATH  HH(POPMAIMIO, KOTOpas
SBJISICTCSI IPOTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIH30BATh MPHU BHITIOJTHEHUH yUE€OHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3HUECKOTO0 COJEp)KaHWs, CIPABOYHBIC MaTepHAabI,
pecypcbl cetu MIHTEepHET, BIaieTh MpUéMaMHi KOHCTICKTHUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
cCollepKaHusi, B TOM 4YHUCJIE MYOIMYHO MPEACTABISATh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATENbCKON NIEATETbHOCTH, MPU 3TOM T'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLIECCOB pacHpelesaTh OOS3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3pelaTb KOH(IUKTHI.

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO NBIMXKEHHMS, Jedopmarus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTb,
CIEKTPhI UCIYCKAHUsI M TOTJIONIEeHUA, allb(a, OeTa- U ramMMa-u3IydeHus,
U30TOIIBI, SIEPHASI SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, IBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOIHBIX MHUHEPAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHu3M 4eJioBeKa), MpPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B



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

OTKCHIBaTh U3yYEHHBIC CBOICTBA TN U (PU3UUYECKUE SBJICHHUS, UCIIONIb3YS
¢uznyeckue BENUYMHBI (CpEeHSi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIICHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HMMIYJbC TEla, HMIYJbC CHIIbI,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCcKas JSHEpIus,
NEPHUOJT U YacToTa KoJIeOaHUH, IJIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUS M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTMMHU BEIMYHHAMM,
CTPOUTH I'papyiKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLOUI OTHOCUTEIbHOCTH [ amwmies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparIIMecss Ha cuctemy u3 2—3
ypaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELICHMs], TPOBOAUTH PACUEThl U
OLICHMBATh PEAJTMCTHUYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYUHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCT MOpsJIKa
IIPOBEICHUSI  UCCIECNOBAHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW MPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs MpeaMeTa B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
UCIIOJb30BaHUEM NPAMBIX HM3MEPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NaJieHns). T[UIAHUPOBATh HCCJIEIOBAHUE, CAaMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia coOuparoniel JMH3bI, PAAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIICIys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YIIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

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

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJETh aTroMa, HYKJIOHHAas
MOJIeJTb ATOMHOTO SIIIPa;



XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
Opy peHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM JIJIs1 obecrieueHusi 0€30MacHOCTU MPU OOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISATh TOWUCK HMHPOpPMAIMH  (PU3NYECKOTO COACpKAHUSI B
HHuTepHeTe, caMOCTOATENBHO (POPMYIIUPYSI MOMCKOBBIN 3alIpOC, HAXOAUTh
IyTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOJTHUTEIbHBIX HICTOYHHUKOB,

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOIMYHO MPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEeSATENIbHOCTH, MpPU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudposbie)
n/ Ppas3geioB H TeM Bcer Kourpoabn @ IIpakrmueck
o0pa3oBaTte/ibHbIE
n  NporpaMmsl 0 bIe padoThI ue padboTsbl
pecypcsl

Pa3znes 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAKOIIEr0 MUPa

11

®u3nka - HayKa o 2 0 0 bubmmoreka [JOK




pupoe https://m.edsoo.ru/7f4161
94
DUBHYCCKIe bubmuorexa [JOK
1.2 2 0 1 https://m.edso00.ru/7f4161
BEJIMYHUHBI
94
EcrecTBeHHOHAYYH bubnnorexa LIOK
1.3 . v 2 0 1 https://m.edsoo.ru/7f4161
bIX MCTO/I ITO3HAHUA 94
Hroro mo pazaeny 6

Pasznes 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BellecTBA

bu6nuoreka [IOK
2.1  Ctpoenue BellecTBa 1 0 0 https://m.edsoo.ru/7f4161
94
JBxenue u bubnmnoreka [HOK
2.2  B3aUMOJCHCTBHE 2 0 1 https://m.edso00.ru/7f4161
YaCTHII BEIISCTBA 94
ArperarHbie bubnuorexa [HOK
2.3 | CcOCTOSHHS 2 0 0 https://m.edso00.ru/7f4161
BEIIECTBA 94
Uroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel
MexaHndeckoe bubmorexa [JOK
3.1 3 0 0 https://m.edso0o.ru/7f4161
JIBIDKCHHE 94
nepuus, macca bubmuorexa [JOK
3.2 ’ ’ 4 0 1 https://m.edso00.ru/7f4161
IJIOTHOCTD 94
bu6nuoreka [IOK
3.3 | Cwuua. Bunpl cun 14 1 2 https://m.edso0o.ru/7f4161
94
Wtoro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
[aBnenue.
[lepenava naBneHus bu6nuoreka [IOK
4.1  TBEpPABIMU TEllaMH, 3 0 0 https://m.edsoo.ru/7f4161
JKUIKOCTIMHU U 94
razamu
JlaBrenne bubmorexa [JOK
4.2 5 0 0 https://m.edso0o.ru/7f4161
KUJTKOCTH 94
but6mmoreka [IOK
4.3 Atmocgeproe 6 0 0 https://m.edsogru/7f4161
JIaBJICHUC o4
44 JeticTBue 7 5 3 bubnuotexa [JOK

KHAKOCTHU U Ira3da Ha

https://m.edsoo.ru/7f4161
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MOTPYKEHHOE B HUX

TCII0

Hroro no pazneny

21

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus

bu6nuoreka [IOK
5.1  PaGoTa u MOITHOCTh 3 0 1 https://m.edsoo.ru/7f4161
94
MbocTbie bu6nmoreka [IOK
5.2 P 5 0 1 https://m.edsoo.ru/7f4161
MEXaHHU3MBI
94
Mexanandeckas buGnnorexa LIOK
5.3 4 1 1 https://m.edsoo.ru/7f4161
SHEprus
94
Uroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 12
I[MPOT'PAMME
8 KUIACC
NS HammenoBanme Kosun4yecTBo yacos DJIeKTPOHHbIE
(uu¢pposbie)
n/  PpasaeoB U TeM Bcer Kourpoabnbl IIpakrnuecku
o0pa3oBaTejibHbIE
n  NporpamMmbl 0 € padoThl € padoThl
pecypcsbl
Paspnen 1. TenioBble siB1eHUs
Crpoenue n bubnmnorexka HOK
1.1  cBoiicTBa 7 0 0 https://m.edsoo.ru/7f4181
BEIIECTBA ce
TeloBbIc bubmmoteka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOILIECCHI
ce
Hroro no paszneny 28
Pa3neu 2. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA
DNeKTpUYEeCcKue
3apsbl. bu6muoreka [JOK
2.1  3apsukeHHBIC Tena 7 0 1 https://m.edsoo.ru/7f4181
1 UX ce
B3aUMOJICHICTBHE
IlocTostHHEIH bu6nuoreka [IOK
2.2 | BIEeKTpUYECKUit 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
53 MarsuTtHbie 6 1 15 Bbu6nuoteka LIOK
SIBJICHUSA https://m.edsoo.ru/7f4181
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ce

bu6nmoreka [IOK

DeKTpoma a
2.4 HICKTPOMATHITH 4 0 0 https://m.edsoo.ru/7f4181
Sl MHTYKITAS
ce
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO
4 14.
YACOBIIO 68 >
ITPOI'PAMME
9 KUIIACC
NC  HammeHoBamme KoanuectBo yacos DJIeKTPOHHbIE
(undposbie)
n/ | Ppa3aesioB U TeM Bcer Konrpoabubl IIpakTuuecku
oOpa3oBaTe/ibHbIE
n NMPOrpamMmbl 0 e padoThI e padoThI
pecypchl
Pa3pen 1. Mexann4yeckue siBJICHUSA
Mexann4deckoe
[r—— bubnnoreka IIOK
1.1 10 0 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €r0 26
ONMCaHUs o
BzaumoneiictBue bubnmorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
ab
3AKOHEL bubmmoreka [IOK
1.3 10 0 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
ab
Hroro no paszneny 40
Paznen 2. Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6nuoreka [IOK
MexaHndeckue
2.1 7 0 3 https://m.edsoo.ru/7f41a4
KoJIeOaHus
ab
MexaHuveckue bubmmorexa TIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
ab
Hroro no paszneny 15

Pazjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DNEeKTPOMarHuTHO
e ToJie u bubnuotexa [JOK
3.1 6 0 2 https://m.edsoo.ru/7f41a4
BHGKTpOMaFHI/ITHBI a6
€ BOJIHBI 2
Hroro no pazneny 6
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Pa3nea 4. CBeToBbBIE ABJICHUS

3aKOHBI bubmuorexa [JOK
4.1  pacmpocTpaHeHUs 6 0 2 https://m.edsoo.ru/7f41a4
CBETa ab
JIuH3e1 B bubmuorexa [JOK
4.2 | onTUYecKHe 6 0 3 https://m.edsoo.ru/7f41a4
IPUOOPHI )
Pasnoxenue bu6nuoreka [IOK
4.3  Oenoro cBera B 3 0 2 https://m.edsoo.ru/7f41a4
CHEKTp ab
Hroro no pazneny 15
Paznen 5. KBanToBbI€e sIBJICHHS
Ucnyckanue u bubnuoreka [JOK
5.1  mnornomeHue 4 0 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpociie bubmuorexa [JOK
5.2 P 6 0 1 https://m.edsoo.ru/7f41a4
aATOMHOTO siIpa 26
bubnnoreka IIOK
5.3  SlnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 17
Paznen 6. [loBTOopuTe1bHO-00001AI01IIUIT MOAYIb
[ToBTOpeHue n
00001IeHNE bubmnorexa [JOK
6.1  conepxaHus 9 0 2 https://m.edsoo.ru/7f41a4
Kypca GHu3uKH 32 a6
7-9 xnacc
Uroro mo pazneny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 3 21
I[TPOI'PAMME

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI

NMpoBepPsIeMoOro Iy
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTarTa
11 HCIOJIb30BATh U3YYEHHBIE TOHATUS
1.2 pa3nuyarh SIBJICHHUS IO OINUCAHUIO HMX XapaKTepHBIX CBOWCTB M Ha
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OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHE

1.3

14

pacrio3HaBaTh IPOSIBIIEHUE M3YYCHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KaloIleM MHUpe, B TOM 4Hcle (U3NYECKUE SBJICHUS B MPHPOJIE,
IIPU 3TOM IEPEeBOJUTH MPAKTHUUYECKYIO 3a/ady B yueOHYO, BBLACIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKU) GUINUCCKUX SIBICHUIN

ONUCHIBaTh HW3YyYCHHbIC CBOWCTBA Tel M (PU3MUECKUE SIBJICHUS,
UCTONB3ysd (U3MYECKHE BEIMYUHBI, TP ONUCAHWU IPABUIIBHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HCHOJb3YEMBIX BEIMYUH, WX
0003HAYCHHS U €IUHMIBI (PU3UYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME  JIAHHYIO  (DU3MYECKYI0  BEIMYMHY C JPYIrMMHU
BEIMYMHAMHU,  CTPOUTh  TIpadUKH  H3YUYEHHBIX  3aBHCHMOCTEH
(buU3MYEeCKUX BEITMYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUCCKUE SBICHHUS H IPOIIECCHI,
WCIOJIb3ysl HW3YyYECHHBIE 3aKOHbI, IPU OTOM JaBaTb CJIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa W  3allMCBIBATh €r0  MaTeMaTHYeCKOoe
BBIPAKEHUE

1.6

OOBSICHATh (PU3MUYECKHE SIBIICHUS, TPOLECCHl W CBOIMCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHUTyallMid IPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh MPUYMHHO-CIEICTBEHHBbIE CBSI3U, CTPOMUTH
o0BsicHeHHne U3 1 — 2 JOru4eCcKHX IaroB ¢ Oonopoit Ha 1 — 2 u3y4eHHbIX
cBOMcTBa  (M3MYECKUX  SABJIEHUM, (U3MUECKUX  3aKOHA  WIU
3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3aaud B 1 — 2 AEUCTBUS, UCTOJIB3YS 3aKOHBI U
(dbopMyIibl, cBsI3bIBaIONINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAIN3a
YCJIOBUSA 3aJa4yd  3alUChIBAaTh KpPAaTKOE yCJIOBHUE, IOACTAaBIIATh
(u3nuecKkre BEeTUYUHBI B (OPMYIBI U MPOBOAUTH PACUETHI, HAXOAUTH
CIIpaBOYHbBIC JaHHBIC, HEOOXOIUMBIC IIJISi PEIICHUs 3a7ad, OICHUBATH
PEATUCTUYHOCTh MOTYyYeHHON (PU3UUECKOM BETUYHHBI

1.8

1.9

1.10

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PpEIIMTh MpH IOMOLIA
(¢u3NYeCKUX METOJOB, B ONHCAHWU MCCIIEJOBAaHUS  BBLACIATH
MIPOBEPSIEMOE IIPEATIOIOKEHUE (rumoresy), pasnnyaTh "
MHTEPIPETUPOBATD MMOJYUYEHHBIN pe3yIbTaT, HaXOAUTh OIIUOKH B XOe
OTIbITA, JIENIaTh BBIBOJIBI 110 €T0 pe3ysbTaTaM

IPOBOJIUTH ONBITHI IO HAOMIONEHHIO (U3UYECKUX SIBICHUH WM
(U3UYECKUX  CBOWMCTB  Te: dbopmynupoBaTh  MpPOBEPsSEMbIE
NPENoJIOKEeHUsl, CcoOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO
000py/10BaHus, 3aMUCHIBATH XO/J1 OIbITa U (HOPMYIUPOBATH BHIBOABI
BBINIOJHATh TNPSAMBIE HM3MEPEHHUS C MCIOJIb30BAaHUEM AaHAJOIOBBIX H
uudpoBbIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHUS MPHUOOPOB C y4ETOM
3aJJaHHOH a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

1.12

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (DU3NYECKON BETMUHUHBI
OT JPYroM C HCIOJb30BAHUEM IMPSIMBIX WU3MEPEHUN, y4acTBOBAaTb B
MJIAHUPOBAaHUU YY€OHOTO WCCIIEIOBAaHUs, COOUpATh YCTAHOBKY H
BBITIONTHATH U3MEPEHUS, CIIeAys MPEIIoKEHHOMY TaHy, GUKCUPOBATh
pe3yIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYHUH B BUJC
MIPETIOKEHHBIX TaOIUIl U rpadUKOB, 1E1aTh BHIBOJBI MO pe3yabTaTaM
HCCIICTOBAHUS

MPOBOANTh KOCBEHHBIC H3MEPEHUs (PUINYECKUX BEIUYUH, CIETYS
MPEIIOKEHHON MHCTPYKIIUH: TPU BBITIOJHEHUW W3MEPEHHH COOMpPAThH
SKCIIEPUMEHTAIIbHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHUE HCKOMOM
BEIIMYHHBI

1.13

coOyogaTh TpaBWIa TEXHMKH Oe30macHOCTH Tpu  pabore ¢




J1a00paTOPHBIM 000PYIOBaHUEM

1.14

yKa3bIBaTh NMPHUHIMIIGI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapakTepu30BaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C IMOMOIIBIO UX ONHCAHHS, UCTIONIB3YS 3HAHUS
0 cBoiicTBax (pu3MUECKUX SBJICHUH M HeoOXoauMmble (uznueckue
3aKOHBI ¥ 3AKOHOMEPHOCTH

1.15

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWTHh HMHPOPMALMIO O TMpUMepax)
MPaKTUYECKOr0 MCIOIb30BaHMs (PU3UIECKUX 3HAHHK B MOBCEAHEBHOMN
KU3HU 7151 oOecriedeHusi O€30MacHOCTH TP OOpaIleHUH ¢ MPUOOpaMu
U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHCHHUS 30POBbS M COOJFOICHHS
HOPM YKOJIOTMYECKOT0 TIOBE/ICHHS B OKPYKAIOIICH cpelie
OCYIIECTBIIATH OTOOP HMCTOYHHKOB HMH(pOpMaIMu B ceTu MHTepHET B
COOTBCTCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCcoM, Ha OCHOBC
HUMEIOIIMXCS 3HAHUHA W MyTEM CPaBHEHHS PA3JIHYHBIX HCTOYHHKOB
BBIJACIATH I/IH(l)OpMaLII/IIO, KOTOpas sABJIACTCA HpOTHBOpeLII/IBOﬁ 501048
MOXET ObITh HEZIOCTOBEPHOI

1.17

1.18

1.19

8 KVIACC

HCIIOJIB30BaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHAN
HAay4YHONOIYJISIPDHYIO  JIUTEpAaTypy  (U3MUECKOro  COAEpKaHus,
CIIPaBOYHBIC MaTepuabl, pecypcsl ceTu MIHTepHET, BIaaeTh NpuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMALUU U3 OJHOH
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHbIE KPAaTKUE NMUCbMEHHBIE U YCTHbBIE COOOLICHHUS
Ha OCHOBE 2 — 3 UCTOYHHUKOB MH(pOpMAIH (PU3MUECKOTO COACPIKaHUS,
B TOM 4YHcCje MyOJUYHO JAeaTh KpaTKue COOOLIECHMsS O pe3yibTarax
MIPOEKTOB WJIM Y4YEOHBIX HCCIEJOBAaHUM, IPU OSTOM TI'PAMOTHO
UCIOJIb30BAaTh HW3YUEHHBIH NOHATHHMHBIMN ammapaT Kypca (QHU3HUKH,
CONPOBOXKATh BBICTYIUICHUE IIPE3CHTALMEN

IIPU BBIIIOJHEHUU YYEOHBIX NMPOEKTOB U HCCIIECAOBAHUM pacmpenensiTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C MOCTABJIECHHBIMH 3aJa4aMu,
CICIUTH 3a BBINOJHEHUEM IIIaHA JCHCTBUM, aJCKBATHO OLICHHUBATh
COOCTBEHHBIH BKJaJ B JCITEIBHOCTb TIpYMNIbI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

Kon
NPOBEPAEMOro

pe3yJbTarta
11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHus

HCIIOJIb30BaTh MMOHATHA

1.2

pasiinvdaTth SABJCHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘-ICCKOC SBJICHUC

13

pacrmo3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3MUYECKUX SBICHUN B
OKpY’KaloIlleM MHUpe, B TOM 4YHcie (U3NYECKUe SBJICHUS B MPHUPO/IE,
IIpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICISATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SIBICHUHN

14

ONMCHIBaTh W3yYCHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBIICHUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, INPU ONUCAHUU TMPABUIIBHO
TPaKTOBaTh  (PM3MUYECKUH  CMBICH  WCIIONB3YEMBIX  BEIHYMH,
0003HAYCHHS U €IUHMIIBI (PU3UYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOINME JaHHYI0O (U3MYECKYI0 BEIMYMHY C JAPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TIpaUKM  H3YUYEHHBIX  3aBHCHMOCTEH
(hbU3UYECKUX BEITMYHUH




1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SIBJICHHS M TMPOILIECCHI,
WCIIONIb3YSl M3YYEHHBIE 3aKOHBI, IPU OSTOM JaBaThb CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa W  3alHCHIBATh €r0  MaTeMaTH4YeCKOe
BBIpQXKEHHE

1.6

1.7

OOBSICHATh (PU3UYECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyalud  IPaKTHKO-OPHUEHTHPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUYHMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH O0BsICHEHHE U3 1 —
2 JOTMYECKHX IIIaroB C MOMOIIpI0 | — 2 H3y4YeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH
pemiate pacu€rHble 3a7aud B 2 — 3 NEWCTBHUSA, UCIOJb3Yys 3aKOHBI U
(dhopMyIIbI, CBS3BIBAIONINE (PU3NYCCKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 33[]a4M 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMaHHBIX JJIs PEHICHUS 3a7add, BBIOMPATH 3aKOHBI U (OPMYIIBI,
HeoOxonuMble Uid €€ pelleHHs, MPOBOAUTh PacuéThl U CPaBHUBATH
MOJIYICHHOE 3HAueHUE (PU3MYCCKOW BEIMYMHBI C HW3BECTHBIMH
JTaHHBIMU

1.8

pacrno3HaBaTh IMPOOJEMbI, KOTOPbIE MOXXHO PpELIMTh IHpPH IOMOLIA
(U3MYECKUX METOJIOB, UCIOJIb3Yysl ONUCAHUE UCCIICAOBAHMS, BbIIEIATh
IIPOBEPSIEMOE TIPEAIIOIOKEHNE, OLEHUBATh IPABWIBHOCTH IOPSJIKA
IIPOBEACHUS UCCIIEIOBAHNS, 1€]aTh BEIBOIbI

1.9

MPOBOAUTH OMBITHl IO HAOMIOJEHUIO (PU3MYECKUX SBJICHUN WIH
¢buznueckux  CBOMCTB  Ten:  (opMynHpoBaThb  MpPOBEpsieMbIe
MPENAINOJIOKEHNs,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUsl, OMUCKHIBATH XOJ1 OMbITA U (HOPMYITHPOBATH BHIBOBI

1.10

1.11

1.12

1.13

1.14

1.15

BBIIIOJIHATE MPAMBIC HU3MCPCHUA C HCIIOJIB30BAHHMEM aHAJIOTI'OBBIX
mpuOOPOB U AATYNKOB (PUZUYECKUX BEITUYHH, CPABHUBATH PE3YNIbTATHI
M3MEPEHHH ¢ YIETOM 3a1aHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3UYECKON BEITUYMHBI
OT JPYrol € HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH: IUIaHUPOBATH
UCClieIoBaHKle, cCOOMpaTh YCTAaHOBKY M BBINOJIHATh U3MEPEHHUS, CIeNys
MpEeNI0oKEHHOMY IUIaHy, (UKCUpOBaTh pe3yJbTaThl MOJYy4YEHHOU
3aBUCHMOCTH B BHJE Ta0Onui W TpaduKOB, [eNaTh BBIBOJLI IO
pe3yJibTaTaM HCCIe0BaHUS

IPOBOJUTh  KOCBEHHBIE  M3MEpeHHMs]  (PU3MUECKUX  BEJIHYHUH:
IUIAaHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys NpENJIOKEHHOM HWHCTPYKLUMH, U  BBIYUCIATH 3HA4YCHHE
BCIIMYNHBI

coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH Ipu  pabore ¢
71a60paTOPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh TMPUHIUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB W
TEXHHUYCCKHUX YCTpOI\/'ICTB C OHOpOﬁ Ha UX OIMKMCAaHUs, UCIIOJIB3YA 3HAHHUA
0 cBoiicTBax (u3MuUeCKUX SBICHUH M HeoOXoauMmble (uznyeckue
3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIIbHBIE
HpI/I60pI)I Mo CxeéMaM " CXEMAaTUYHBIM PHUCYHKAaM, COCTABJIATH CXCMbI
NMEKTPUYECKUX LENeld ¢ MOCIEA0BaTENbHBIM U apauIeIbHBIM
COETMHEHUEM  DJIEMEHTOB, pa3iuyas  YCJIOBHble  00O3HA4YEHHUS
JJIEMEHTOB JIEKTPUUECKHX LIETEN

1.16

MPUBOAUTH TpPHUMEPHl  (HAXOOUTh HHPOPMALUIO O TMPUMEPaXx)
MPAKTUYECKOTO MCIOJIB30BAHUS (PU3MUYECKUX 3HAHUU B MOBCETHEBHOMN
YKU3HM JIs1 0O0ecTieueHrs] 0€30MTacHOCTH MPH OOpaIlleHUH ¢ MpUuOopaMu
U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHHSI 37J0POBbSl U COOIIOICHUS




HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere

1.17

1.18

OCYILLIECTBIIATh NOUCK MH(pOpMALMU (PU3HUECKOT0 COAEPIKAHUS B CETH
HNHrepHeT, Ha OCHOBE HUMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JIONOJTHUTEIbHBIX HCTOYHUKOB BBIACNATh HMH(DOpPMALUIO, KOTOpas
SBIISICTCS TPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOM
UCIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUH  HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUECKOT0 COAEp)KaHUs, CIPaBOYHBIC
MaTepuansl, pecypcsl cetu  MHTepHeT; BinaxeTrs  NpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHuss WH(POpPMAMKA U3 OJHOH
3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC U KPATKUE YCTHBIE COOOIICHUS,
0000m1asi MHPOPMAIMIO W3 HECKOJIBKUX HMCTOYHUKOB (PH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHCJIC MyOIMYHO TMPEICTABIATh PE3yIbTaThI
MPOCKTHON WJIM HCCJICAOBATEILCKOM  JIEATCILHOCTH, TMPU ATOM
IPAMOTHO HCIIOJIB30BAaTh M3YyYEHHBIM ITOHATUHHBIN amnmapar Kypca
(bU3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3EHTaIlUeH

1.20

9 KIIACC

IIPU BBIIOJHEHUH YUEOHBIX MPOEKTOB M MCCIEAOBAaHUN (PU3NYECKUX
IIPOLIECCOB paclpesieNiATh 005S3aHHOCTH B TPYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMH 33/1a4aMU, CJIECAUTH 3a BBIIIOJHEHUEM IUIAHA IEHCTBUN
U KOPPEKTUPOBATh €r0, aJeKBAaTHO OLEHMBATH COOCTBEHHBIH BKIA[ B
NeSATEIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3peraTh KOH(IMKThI

Kon
NPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTth SABJCHHUA 110 OIMMCAHUIO HX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘ICCKOC SIBJICHHUC

13

pacrno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3MUYECKUX SBJICHUH B
OKpY’KaloIlleM MHUpe, B TOM 4Hcie (U3UYECKHe SIBJICHHUS B NPHUPOJE,
IIpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICISTH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3HUECKHUX SIBIECHUHN

14

1.5

1.6

ONMCHIBATh HW3YYCHHBIC CBOWCTBA Tl W (PHU3UYECKHE SBICHHS,
UCTIONB3Ysl (DU3MYECKHe BENWYUHBI, MPH OMNUCAHUU TPABHIBHO
TPaKTOBaTh  (U3MYSCKUHA  CMBICI  HWCIOJNB3yeMBIX  BEJIMYHH,
0003HAYCHUS ¥ €AUHULIBI (U3UYECKUX BEIHYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIONIME  JAHHYIO  (U3WYECKYI0 BEIHUYMHY C  JAPYTUMH
BeTMYMHAMHU,  CTPOUTh  TpadUKU  HM3YyYEHHBIX  3aBHCUMOCTEH
(bU3UIECKUX BETMYUH

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHHUS U TPOIECCHI,
WCIIONIb3YSl M3YYEHHBIC 3aKOHBI, IPH OSTOM JaBaTh CJIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa W  3alHChIBaTh €r0  MaTeMaTHYeCKOoe
BBIpKCHHE

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE  CHUTyalluid  TPaKTHKO-OPHEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYNMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2 —
3 JIOTMYECKHX IIaroB ¢ NOMOIIbI0 2 — 3 H3yYEHHBIX CBOMCTBa
(bu3NYeCKUX SIBICHUH, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3ajaud (OmuparonMecs Ha cuctemMy m3 2 — 3




YpaBHECHHMII), HWCHOJB3yS 3aKOHBI ¥  (OPMYIBI,  CBS3BIBAOIINEC
¢u3nveckre BEIWYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3allaud
3alMCHIBATh  KPATKOE yCIOBHE, BBISBISATh HENOCTAOIINE WM
M30BITOYHBIC JTAaHHBIC, BRIOUpATh 3aKOHBI M (OPMYIbI, HEOOXOIUMBIC
JUISL PeUIeHHs, TPOBOJUTH Pac4Y€Thl U OICHUBATH PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHHS (PU3UICCKON BETMUUHBI

1.8

1.9

1.10

1.11

pacro3HaBath TPOOJIEMbI, KOTOPHIE MOXHO PpEIIUTh TPH ITOMOIIN
(GU3MYECKUX METOJIOB, WCIIOJNB3Ysl OIMCAHUE HCCIICHAOBAHUS, BBIICIATH
MPOBEPSIEMOE TIPEATOJIOKEHNE, OIEHUBATh TPABWILHOCTh TOPSIKA
MPOBEJICHUST  WICCIICAIOBAHUS, JIeNlaTh  BBIBOJIBI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHHUI 1 OTIHITOB

MPOBOJIUTH OIBITHI 10 HAONIONCHUIO (U3UYCCKUX SIBICHUH HIIH
(U3NYECKUX CBOMCTB TEN: CaMOCTOATENBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa OOOPYAOBaHMsI, ONMMCHIBATH XOJ OIBITA U €ro
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPCHUH,
ompenessss CpeaHee 3HAUYCHHE H3MeEpsieMOo BeIU4HHBI ((POKYCHOE
paccTosiHue coOuparomiel JUH3bI), OOOCHOBBIBaTH BBIOOP crocoda
U3MEPEeHUS (M3MEPUTEIHHOTO MpUdopa)

MPOBOJIUTh HCCIICIOBAaHHE 3aBUCHUMOCTEH (DU3MYECKMX BEIHYUH C
WCIIOJIb30BAHUEM TIPSMBIX W3MEPEHHH: IJIAHHUPOBATh HCCIICIOBAHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBaTh pPE3yJIbTaThI
MOJIYICHHOW 3aBHCHUMOCTH (U3MUYECKUX BEIMYMH B BHUAC TaOIHIM
rpadMKOB, JIeJIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS

1.12

1.13

1.14

1.15

1.16

MPOBOAUTh  KOCBEHHbIE  H3MEpeHUs  (U3MUECKUX  BEJIUYMH:
IJIAHUPOBATh U3MEPEHHS], COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIIOJIHATh ~ U3MEpPEHUs, Cleays MpeJIOKEHHOW  HMHCTPYKIIHH,
BBIYMCIISITh 3HAUEHUE BEJIIMYMHBI U AHAJU3UPOBATh I[OJYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmogaTh NpaBWiIa TEXHUKM Oe30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKU H3YYEHHBIX (PU3UYECKHX MOJIEIECH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPJOE TEIO0, TOUECUHBIH MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJEJIb ATOMHOTO sJIpa

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB W
TEXHUYECKHX YCTPOMCTB C ONMOPON Ha UX ONHCAHMS, UCIIOJIb3Yys 3HAHUS
0 cBoiicTBax (u3MuUeCKUX SBICHUH M HeoOXoauMble (uznyeckue
3aKOHOMEPHOCTH

WCIMONBb30BATh CXEMbl W  CXEMaTUYHBIE PUCYHKH  H3YUEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTENbHBIX prudopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPHU PELICHUH Y4eOHO-PAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBbI Ul TOCTPOEHUSI M300paKEHUI B IJIOCKOM
3epKaie ¥ coobuparoleil TuH3e

1.17

NPUBOJIUTE TpUMEpbl  (HaXOAWTh UWHGPOPMALUMIO O TPUMEPAX)
MPAKTUYECKOTO HMCIIONh30BaHUS (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM
YKU3HH JIs1 0OecTieueHrs] 0€30MTacCHOCTH MPH OOpaIleHUH ¢ MpUuOopaMu
Y TEeXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUs 3I0POBbS M COOTIOACHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpere

1.18

OCYIIECTBIIATh MOUCK MH(pOpMAIMU (PU3HUECKOTO COJEP)KAHHUS B CETH
HNutepuer, camocTosTenbHO (OPMYIUpysl TOMCKOBBIA  3ampoc,
HaXO0aUuThb ImIyTH OIPCACIICHUA AOCTOBCPHOCTU HOHY‘IGHHOﬁ




PIH(bOpMaHI/II/I Ha OCHOBE HMCIOIIMXCS 3HAHHH H JOINIOJTHUTCIIbHBIX
HMCTOYHHKOB

1.19

1.20

WCIONBb30BaTh TPU  BBINOJHEHHM YU4E€OHBIX 3aJlaHUid  Hay4yHO-
MOMYJISIPHYIO JTUTEpaTypy (U3MUYECKOTO COJEp)KaHUs, CIIPaBOYHBIC
Marepuaibl, pecypcbl ceth  VHTEpHET; BHaAeTh  NpPUEMAMH
KOHCIIEKTUPOBAHUA TEKCTa, mpeoOpa3oBaHus WHGOPMAIMU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIEC U YCTHBIE COOOILIEHUSI Ha OCHOBE
nH(OpPMALINY U3 HECKOJIBKUX UCTOYHHKOB (DH3MUECKOTO COACPIKAHWS,
myOJIM4HO MPEACTABIATh pe3ynbTaThl MIPOEKTHOMN 1581071
HCCIIEA0BATENIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BaTh
W3YYCHHBI TOHSTUWHBIM anmapar H3y4yaeMoro pasjena (QU3UKH U
COIMPOBOXAATh BBICTYIJICHUE TpE3eHTalueld ¢ yu€ToM ocoOeHHOCTen
ayJIUTOPUU CBEPCTHUKOB

1.21

MY BBIIOJHEHUH YUEOHBIX MPOEKTOB M MCCIEAOBAaHUN (PU3NYECKUX
IIPOLIECCOB pacIpesiesiATh O053aHHOCTH B TPYMIE B COOTBETCTBHM C
IIOCTaBJICHHBIMH 33/1a4aMU, CJIEAUTH 32 BBIIIOJHEHUEM IUIAHA IEHCTBUN
U KOPPEKTUPOBATh €r0, aJeKBAaTHO OLEHMBATH COOCTBEHHBIH BKIA[ B
NeSATEIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3peraTh KOH(IMKTHI

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kona
pasaeia

Kopx s1emenTa IIpoBepsiemble 3JIeMEHTBI COIEPKAHUS

®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOILETO MHUPA

®uszrka — Hayka O [pupoje. SBIEHHUS NPUPOBIL.
1.1 dum3nuecke  ABJIEHWS.  MEXaHWUYECKHEe,  TEIUIOBBIC,
3JEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

®uznyeckue  BeNUUYMHBL.  M3MepeHune — Gu3NUECKUX
1.2 BenuunH.  @usmnueckue  npubopsl.  IlorpemHocTh
n3MepeHuil. MexTyHapoHasi CUCTEMA €UHUIL
EcrecTBeHHOHay4HBI MeTOA TMO3HaHMS: HaONI0/IeHHe,
MOCTAaHOBKA HAyYHOTO BOIMPOCA, BBIIBI)KEHUE THUIIOTE3,
HKCHEpPUMEHT TI0 TPOBEpPKE THUIOTE3, OOBsICHEHUE
Ha0JII0AaEMOT0 SIBJICHUS
1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIeH

1.3

[IpakTudeckue padbOTHI:

HH##Par###13MepeHne pacCTOSHUMN.

###Par### I3meperne  00bEMa KHIAKOCTH W TBEPIOTO
1.5 Tena.

#H##Par###OnpeneneHue pa3MepoB MaJIbIX TEll.

###Parf##l13Mepenne  TeMmeparypbl  IIpH  [TOMOIIHA

KHUJIKOCTHOTO TEPMOMETPA U IATYNKA TEMITEPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNHN BEIIIECTBA

#HH##Par###CTpoeHre BeEUIEeCTBA: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3zMepsl. ONBITHI, AOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE
BelIeCTBa

2.2 H###Par### ]|Brokenue yactul BeniecTBa. CBsi3b CKOPOCTH




JIBWDKEHUA 4YacTUI[ C TeMmieparypoil. bpoyHoBckoe
nBKeHue, 1uddy3us

BSaHMOHeﬁCTBHe YaCTHUILl BCIICCTBA: IPUTAIKCHUC U

2.3
OTTAJIKNBaHHE
##H#Par###ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHUE
ra3oB, XHUAKOCTEH M TBEPABIX (KPUCTALIMYECKUX) TEIl.

2.4 B3anmoCBA3b MeXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpOCHUEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTuyeckue pabOTHI:
###Par###Onenka auamMeTpa aToMa METOJIOM psioB (C
ucrnoib3oBanueM ¢otorpaduii).

2.6 #HHPar###ONbITH 1o HaO0II0IEHUTO TEILIOBOTO

pacIIMpeHHs Ta30B.
HH#HHPartH##0NbITL 110 OOHApPYXKEHUIO JIEHCTBUS  CHJI
MOJICKYJIIPHOTO TIPUTSKEHUS

JIBDKEHME U B3BAMMOJIEMCTBUE TEJI

3.1

3.2

3.3

Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
HEPaBHOMEPHOE IBUKECHUE

HH#HHPar##H#CKOpOCTb. Cpennsis CKOpPOCTh pu
HEpaBHOMEPHOM JBWXeHUU. Pacuér mytu u BpeMeHH
JBUKEHUS

SBnenue uHepuuy. 3aKOH UHEpUUU. B3aumonenicTBue Ten
KaK MpUYMHA U3MEHEHHS! CKOPOCTH JABMKEHUS Tell. Macca
Kak Mepa UHEPTHOCTHU Tena

3.4
3.5
3.6

3.7

##Par###InoTHocTe BemiecTBa. CBSI3bL IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B ¢IMHHIIC 00BEMA BeIecTBa

Cuna kak XapakTepHCTHKa B3aUMOJICHCTBUS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MTOMOIIBIO JUHAMOMETPA

###HPartHHtSIBnene TaroTeHns W cuia TsokectH. Cuia
TSDKECTH Ha APYruX miaHetax. Bec tena. HeBecomocThb

3.8

3.9

Cuna tpenus. TpeHHE CKOJNBXKEHUS U TPEHHE IOKOS.
TpeHue B IpUpoie U TEXHUKE

###Par###Crioxkenne CuJl, HaNpaBIEHHBIX 1O OJHOM
psIMOM. PaBHONEHCTBYIOIIAS CUIT

3.10

3.11

[IpakTuueckue padbOTHI:

OnpeneneHne  CKOpPOCTH  PaBHOMEPHOIO  JIBUKCHHS
(mapuika B JKHIKOCTH, MOJEIH  3JIEKTPUUYECKOTO
aBToMoOmWIE © Tak ganee). OmpeneneHue cpeqHei
CKOPOCTH CKOJIbXKEHHs OpycKa MU IIapuKa 110 HAKJIOHHOM
mwiockoctd. OmpeneneHue IUIOTHOCTH TBEPAOrO Tena.
OneIThI, JIEMOHCTPUPYIOLIUE 3aBHUCUMOCTb PACTSKEHUS
(nedopmanyun) Npy>KUHBI OT MPHIOKEHHON CHITbL. OTBITHI,
JNEMOHCTPUPYIOIINE  3aBHUCHUMOCTh CWJIBI  TpEHHS
CKOJIbJKEHUS OT BECa Tejla M XapaKTepa COMPUKACAIOIIUXCS
MOBEPXHOCTEM

@Dus3nyuecKre SBICHUSA B MPHUPOIC: NPUMEPHI IBWKEHHS C
Pa3IMYHBIMU CKOPOCTSMU B JKUBOW M HEXWBOU INPUPOAE,
JNEUCTBUE CUJIBI TPEHUS B IPUPOAE U TEXHUKE




3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, MOAMIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTEHN 1 TA30B

4.1

Hapnenne tBEpmoro tena. CrnocoObl yMEHBUICHHS U
YBEJIMYEHUS JIaBICHUS

4.2

JlaBieHue Ta3a. 3aBUCHMOCTh JIaBJICHUS Tra3a OT 00bEMa,
TEMIEPATYPhI

4.3

[lepenaua naBneHuss TBEPIABIMU TENaMH, >KUJIKOCTIMH M
razamu. 3axoH ITackans. [THeBMaTHUeCKHEe MalIMHBI

4.4

4.5

4.6

4.7
4.8

3aBUCUMOCTh  JABICHHUS  JKUJKOCTH OT  TIIyOWHBI
l'unpocratuueckuit mapagokc. Coolmaronuecs: Cocyabl.
['mapaBnuueckre MEXaHU3MBI

Atmocdepa 3emun u armochepHoe mapieHue. [IpuanHb
CYILIECTBOBaHUS BO3AYIIHOM 00070uku 3emin. OIMbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT
BBICOTHI HaJl ypOBHEM MOPS

N3smepenue armocdepnoro pasnenus. [Ipubopsr s
M3MEpEeHUst aTMOC(HEPHOTO JaBJICHUS

JleficTBHE XKUAKOCTH U raza Ha NOTPYKEHHOE B HUX TEJIO.
BeorTankuBatomiast (apxumMeioBa) cuia. 3akoH Apxumena
[LimaBanue ten. Bo3ayxoriaBanue

4.9

4.10

411

[IpakTuueckue padOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPYKEHHOW B KHUAKOCTh 4YacTu Tena. OmnpezneneHue
BBITAJIKMBAIOUIEH  CWJIbI, JCHCTBYIOLIEH Ha  Tello,
IOTPYKEHHOE B JKHUIKOCTb. lIpoBepka He3aBUCMMOCTH
BBITAJIKUBAIOLEH CHWJIBI, JEHUCTBYIOLIEW HAa TEIO B
XKHUAKOCTH, OT Macchl Tena. OMBITHI, AEMOHCTPUPYIOLIUE
3aBUCUMOCTDb BBITAJIKMBAIOLIEH CHWJIBI, JNEHCTBYIOLIEH Ha
TEJIO B JKUAKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh
4acTH Teja U OT IIOTHOCTHU KUAKOCTH. KoHCTpynpoBaHue
apeoMeTpa WIH KOHCTPYMPOBAHUE JIOAKU U OIPEACIICHUE
€€ rpy30M0oAbEMHOCTH

dusnueckue sABJICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOTro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO
TexHuyeckue ycTpoicTBa: COOOIIAIOIIMECS  COCYIBI,
YCTPOWCTBO  BOJOIIPOBOJA, THIPAaBIMYECKUH  Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPT' U

5.1 Mexanunueckas pabota

52 Mexanndeckass MOIIHOCTh

53 [Ipoctele  MeXaHW3MBI:  pblvar, OJOK, HAKJIOHHAs

' MII0CKOCTh. [IpaBuiio paBHOBeCUs ppluara

5.4 [IpumeHneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoToe npaBuiio» MexaHuku. KosddummeHt noneznoro

55 nercTBUsT MexaHW3MoB. [IpocThie MeXaHW3MBI B OBITY
TEXHUKE

5.6 [ToreHmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN

o.7 Kunernueckas 3Heprust

58 Ilonnas MexaHWYecKas %Heprnﬂ. 3aKOH HW3MEHEHUSI U
COXpaHEHHUs MEXaHUYECKON IHEPTUn

5.9 [IpakTrueckue pabOTHI:




###Par###Onpenenenre pabOTBHl  CHJIBI TPEHUS TIPH
paBHOMEpPHOM JBMKEHMHM Tella 1O TOPU30HTAIbHON
nosepxHocTu. MccnenoBaHue — yclIOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOW TMJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

5.10 dusnyeckue SABJICHUS B IPUPOJIC: PhIYATrH B TEJIC YSIOBEKa
TexHuueckue  yCTpOMCTBA: pblyar, NOABMKHBIA U
511 HETIOJBYIKHBIN OJIOKH, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJEeP:KAHUSA
pa3iesia djieMeHTa
TEIUUIOBBIE SABJIEHU A
OCHOBHBIE ~ TIOJIOKEHHS  MOJIEKYJISPHO-KUHETUIECKOM
6.1 TEOpUHU CTPOCHHUS BellecTBa. Macca u pasMepbl MOJIEKYIL.
' OnbITel, TOATBEPXKIAIOUINE OCHOBHBIC  ITOJIOKEHHS
MOJICKYJISIPHOKUHETHYECKON TEOPHH
6.2 Mopaenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSHUMN
' BeniectBa. Kpucrannuueckue u amopdHble Tena
OObsicHEHHE CBOMCTB ra3oB, JKUJKOCTEH M TBEPIBIX Tel
6.3 HA OCHOBE TMOJIOKCHHH  MOJIEKYISIPHOKUHETUYECKON
TEOPHUH
6.4 CmauuBaHue ¥ KanWUISPHBIE SIBICHUS
6.5 TenoBoe pacmpeHue U CxaTHe
6.6 Temmneparypa. CBsi3p TeMmIeparypbl CO CKOPOCTbHIO
TETUIOBOTO JIBHYKEHHS YaCTHUI]
6.7 Buytpennss sneprus. CriocoObl M3MEHEHHUs BHYTPEHHEH
' SHEPruM: TEIJIoNnepeaaya U COBEpIIEHNE pabOThI
6.8 Buasl Teruonepenaun: TEMJIONPOBOIHOCTh, KOHBEKIIHS,
U3ITy4YCeHUE
6 6.9 KomnyectBo ~ TemnoTel.  YjaenbHas — TEIIOEMKOCTb
BEIIEeCTBA
6.10 TennmooOMeH M TemJIOBOE paBHOBecHE. YpaBHEHHE
TEIIOBOTO OanaHca
6.11 [InaBneHue u oTBepleBaHNE KPHCTAIIIMUECKUX BEILECTB.
VY nenpHas TEI0Ta MIaBICHUS
[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue. Kunenue.
6.12 VYienpHas TemioTa TapooOpa3oBaHMs. 3aBUCUMOCTH
TeMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIMBa. Y 1eJbHasl TEMJI0Ta CTOPAHMS
[Mpunuunsr  pabGotbl  TemnoBbix — Aurarened  KITJI
6.15 TEIUIOBOTO JBHUraTens. TeruoBble ABUraTeld M 3alluTa
OKPYXAaIOIIEH Cpebl
6.16 3aKOH COXpaHEHHUs U MPEBPAIIEHUS SHEPTUH B TEIIOBBIX
nporieccax
[TpakTuyeckue paboOTHI:
6.17 OnpIThl O 0OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO
HPUTSKCHUS.
OMnBITHI 0 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJU




WJIM caxapa.

OnpITH 110 HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS T'a30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE MINPUIA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIH OXJIAKICHUSI.
[IpoBepka ruIOTE3bl JUMHEWHOW 3aBUCUMOCTH JUJIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTypsbl.

Habmonenne u3MeHeHHs BHYTPEHHEW JHEpPrHM Tejla B
pe3ylbTaTe TEeIIonepeaaud U padoThl BHEITHUX CHIL.
HccnenoBanue sBiieHUs TEMIOOOMEHA MPU CMEIIMBAHUU
XOJIOAHOMU U TOpsiYe BOABL.

OrnpeneneHne KOJIUYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOU
IpH  TEIIOOOMEHE ¢  HarpeThiM  METaJUIMYECKUM
HUAJTUHAPOM.

Onpenenenue yeabHONU TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCrnapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Ornpenenenne yAaelbHON TEIJIOTHI IIJIaBICHUS JIbJA.

6.18

6.19

@dusnyeckue SABICHUS B IPUPOJAE: IMOBEPXHOCTHOE
HaTSDKECHME W KalWULIPHBIE SBJIEHUSA B IIPUPOJE,
KpUCTaJIIbl B Ipupoae, uznydeHnue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,
WHesl, CHera.

TexHuueckue  ycTpoWCTBa:  KaNWUIAPBL,  IPUMEpPHI
UCIIOJIb30BAaHUSl KPUCTAIIOB, XUAKOCTHBI TEpPMOMETP,
JATYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETpHI, TCUXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuzanus Teil. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apsikeHHbIX Ten. 3akoH  Kynona

7.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3apsi/1I0B U PACCTOSTHUS MEXTy TEJIaMHU)
Onexrpuueckoe noje. HanpskEHHOCTh 3IIEKTPUYECKOTrO

7.3 nosist. [TpuHIMI cynepno3unuu 3MeKTpUYecKux nojei (Ha
Ka4yeCTBEHHOM YPOBHE)
Hocurenu snexkTpudeckux 3apsanoB. OJIEeMEHTapHbIN

7.4 anekTpudeckuil 3apan. Ctpoenue atoma. IIpoBonHuku n
JURJIEKTPUKH

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUI TOK. VYcenosus CYILLIECTBOBAHUSA
IIEKTPUYECKOTO TOKA. MICTOUHHMKYN MOCTOSIHHOTO TOKa

77 JleficTBHS 37EKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE,

' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax

78 Onektpruueckass uenb. Cuna  TOKa.  DIEKTPUYECKOE
HaIpsDKEHUE

79 ConpoTuBieHruEe MPOBOAHUKA. Y IETbHOE CONMPOTUBIICHUE
BEILECTBA

7.10 3akon Oma aJ1 y9acTka 1enu

711 [locnenoBarenpHOE M MApAJUIEIBHOE  COCJUHEHUE




IMPOBOAHHKOB

Pabota wu MOIODHOCTb OJCKTPHUYCCKOI'0 TOKa. 3aKoH

7.12
Jxoyina — Jlenua
713 DJIeKTpUYECKHE IIEMW MU TIOTPEOUTENIM DIICKTPHUCCKOU
sHepruu B ObITy. KopoTkoe 3aMbIkaHue
714 ITocTostHHBIE MarHuThl. B3anmozelcTBHE NOCTOSHHBIX
MarHHUTOB
715 MarautHoe mojie. MarHuTtHoe moje 3eMId U €ro
3HAYCHUE I )KU3HU Ha 3eMIie
716 OnbiT Opcrena. MarHuTHOE MOJI€ 3IEKTPUUECKOTO TOKA.
[IpuMeHeHue >7eKTPOMArHuTOB B TEXHUKE
JleficTBe€ MarHMTHOTO TIOJII HAa TPOBOJHUK C TOKOM.
717 BHGKTpOI[BI/IFaTeJIB“ IIOCTOSSHHOTO TOKa. HC{IOJIBE}OBaHI/Ie
AIIEKTPOJIBUraTEeNIed B TEXHUYECKHX YCTPONCTBaX U Ha
TpaHCIIOpTe
718 OMBITHI ®dapanes. SIBnenue AIEKTPOMArHUTHOM
nHaykuuu. [pasuio Jlenna
Onexrporenepatop. CrocoObl MOydYeHus EKTPUIECKON
7.19 SHEpruM.  OJIEKTPOCTAaHLUMU  HAa  BO300OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUU
[TpakTuyeckune paboOTHI:
OMnBITH IO HAOMIOACHUIO SJICKTPHU3ALUH TNl MHAYKIHEH U
MIPU CONPUKOCHOBEHUH.
HccnenoBanue JMEWCTBUS  DJICKTPUYECKOTO IIOJISI  HA
MIPOBOJIHUKYU U TUDJICKTPUKH.
COopka u mpoBepka pabOThl DIEKTPUYECKON LT
IMOCTOSTHHOTO TOKA.
W3mepenne u peryampoBaHue CUIIbI TOKA.
N3mepenune u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MJYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBJICHUS PE3UCTOpPA W HAINPSIKEHUS
Ha Pe3ucCTope.
OMBITHI, JIEMOHCTPHUPYIOIITHE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTUBIIEHUS TMPOBOAHUKA OT €ro
JUTMHBI, TIJTOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.
720 [IpoBepka mpaBwiia CIOXEHUS  HANpsDKEHUH — 1pu

MIOCJIEIOBATEIbHOM ~ COCIMHEHUM  JIByX  PE3HUCTOPOB.
[IpoBepka mpaBuia Juisi CUJIbI TOKA MpH MapauieIbHOM
coeMHEHUH  pe3ucTtopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOTO  TOKAa, HIYIIET0 Yepe3  PE3UCTOP.
OmnpeneneHne  MOIIHOCTH  JJEKTPUYECKOTO  TOKa,
BBIIICIIIEMON Ha pesucrope. McecnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUS Ha
Hell. Omnpenenenune KIIJ| narpeBatensa. MccnenoBanue
MAarHuTHOTO B3aMMOJEHCTBUS TOCTOSSHHBIX MAarHHUTOB.
N3ydyeHne MarHMTHOIO MOJISI TOCTOSIHHBIX MAarHUTOB IIPU
X 00bEeIMHEHNU U pa3fesieHud. VccnenoBanmue n1eicTBus
ANEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTpesKy. ONBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBUSA
KaTylIKd C TOKOM M MarHuta OT CWJIbl TOKa U
HampaBJIeHUd TOKa B Karymke. M3yueHuwe nencTBus
MarHuTHOTO  MOJs HAa  NPOBOAHUK C  TOKOM.




KouncrpyupoBanue u U3y4eHUe paboThI
AJIEKTPOJBUTATEIS. N3mepenne KIT
AIIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI o
WCCJIIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
UCCJICIOBAHNE HW3MEHEHUW 3HAYCHUS U HaIpaBICHUS
WHAYKIIMOHHOTO TOKA

7.21

1.22

@usznueckue SABICHUS B IPUPOJE: IJIEKTPUYECKHUE
ABICHUS B  arMocdepe,  INEKTPUYECTBO  JKUBBIX
OpPraHu3MOB, MAarHUTHOE Ioie 3eMiH, Apeild Mostocos,
POJIb MarHUTHOTO TMOJIS JUIA JKM3HU Ha 3eMile, MOJIIPHOE
CUSIHUE

TexHHUYEeCKHEe yCTPOWCTBA: 3JIEKTPOCKON, aMIIepMETp,
BOJITMETpP, PEOCTaT, CYETUYHMK DJIICKTPUYECKOM DSHEPIHH,
3JIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HarpeBaTelbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
IIPEIOXPAHUTENHN, DJIEKTPOMArHuT, AJIEKTPOJBUraTellb
IIOCTOSIHHOT'O TOKa, FT€HEPaTOp NOCTOSIHHOT'O TOKA

9 KNIACC
Kon
Kon snemenra [TpoBepsieMble 37IEMEHTBI COEPKAHMS
pasznena
MEXAHUWYECKMUE SBJIEHUA
81 Mexannyeckoe — ABwkeHue.  MarepuanbHasg — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEWHOE JIBHIKECHHE.
8.4 CpenHsis ¥ MIHOBEHHass  CKOpPOCTb  Tela  MpHU
HEPaBHOMEPHOM JIBHKCHHUU
85 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHENHOE
JIBIKEHUE
8.6 #H#HPar###CBobogHoe nmagenue. OnbIThl [annies
#i#HPar#H##PaBHOMEpHOE JBUKEHHE TI0 OKPYKHOCTH.
8.7 Ilepuon u wacrora obOpameHus. JluHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTeabHOE yCKOPEHHE
8 8.8 Ilepssiii 3akoH HploTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH#HPar###] [puHIUATT CYTIEPIIO3UITUN CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 H#HPar#H##Cuita TpeHUsI: cUjla TPEHUSI CKOJIBbXEHHUsS, ChUia
TPEHUs! IOKOS, IPYTUe BUJIbI TPEHUS
8.14 #H#Par#H##Cuia  TSOKECTMW U 3aKOH ~ BCEMHUPHOIO
' TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs
815 JIBrxenne mnanetr BOkpyr Connua. [lepBast kocmuueckas
ckopocTb. HeBecoMocTh 1 nieperpysku
816 PaBHOBecue MarepuanbHOW TOUKH. AOCOTIOTHO TBEPAOE
TENO
8.17 #H##Par##HPaBHoBecue TBEPIOro Telna C 3aKPEIJIEHHOU
' 0Cb10 BpauieHusi. MomeHT cuiibl. LleHTp TskecTu
8.18 Nmmynse Tena. U3menenne umiynbca. IMIyabe CUTbI




8.19

3aKOH COXpaHEeHMsI UMITYJIbCa

8.20

#HHHPar###PeakTUBHOE NBUKEHUE

8.21
8.22

8.23
8.24

Mexanunueckasi paboTa U MOIITHOCTb

PaGora cui TshkecTH, ynpyrocts, TpeHus. CBsi3b SHEPTHH
1 paboThI

[loreHnuaneHast  dHEpPrus  Teja, TMOAHATOTO  HAJ
MOBEPXHOCTHIO 3eMIIn

[ToreHnuanpHast SHEPTHsI CKATOM MPYKUHBI

8.25

HiHParfH#Kunernueckas SHEprusl. Teopema 0
KUHETUYECKOW YHEPTHH

8.26

8.27

Hi#H#ParfH##3aKoH cCOXpaHEHUS] MEXaHUYECKOW SHEPTUU
[IpakTryeckue pabOTHI:

Omnpenenenrue cpeaHe CKOPOCTH CKOJBKEHHUS Opycka
WIA JIBIDKCHHS IlIapHKa TI0 HAKIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHHs Tella NpPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TYTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JIBIDKEHUH 0€3 Ha4aabHOW CKOPOCTH MYTH OTHOCSTCS Kak
PsiI HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIINE MTPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS! CKOJIBKCHHS
OT CcWJIbl HOpMalbHOrO fHaBieHus. OmnpeneneHue
kodpdunmenTa TpeHUs CKoubkeHus.  OnpenerneHue
KECTKOCTH MpyXuHBbL. OmnpeneneHue padOThl  CHIIBI
TPEHUSI TP PABHOMEPHOM JIBIDKEHMHM Teja IO
TOpPU30HTANBHONW TOBepxXHOCTH. OmnpeneneHue padOThI
CHJIBI YIIPYTOCTH TIPU MOIBEME Tpy3a C HCIIOJIB30BAaHHEM
HEMOJBM)KHOTO U MOABHYKHOTO OJIOKOB

8.28

8.29

®usnyecKkue SBICHUS B NPUPOJE: NPWINBBI U OTIUBHI,
nBukeHue IutaHeT COJIHEYHOM CHCTEMBI, DPEAKTHBHOE
JBUKEHUE KUBBIX OPIraHU3MOB

TexHudyeckue  yCTpOMCTBA:  CHUAOMETP,  JaT4YUKHU
IIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nsuxenue. OCHOBHBIE XapaKTEPUCTUKU

9.1 KoJIeOaHU: TIepHO/I, YacTOTa, aMILIUTY 1A
92 Maremarnueckuit u MPYKWHHBIN MasITHUKH.
' [IpeBpatieHre SHEPrUy Npu KOJIeOaTEIbHOM JIBHKEHUH

93 3aryxatomue KosieOaHus. BvIHYyXIeHHBIE KOJIeOaHUS.
Pesonanc
Mexannyeckue BoJHBI. CBOWCTBA MEXaHMYECKHX BOJIH.

94 IIpononpHble M momepedHble BOJHBL J[IMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHU4eCKHe BOJIHBI B
TBEPJIOM TeJlE, CEHCMUYECKUE BOJIHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa

9.6 WHubpa3Byk U yIbTpa3ByK
[IpakTrueckue pabOTHI:

97 Omnpenenenue  4acToThl W Iepuona  KoseOaHui

MaTeMaTH4eCKOro MasTHUKA.
OmnpeneneHre  4acToThl W Iepuoja  KoseOaHui




10

11

MPYXUHHOTO MasiTHUKA
UccnenoBanne  3aBUCUMOCTH  Iepuojia  KojeOaHUi
MOABEHICHHOTO K HUTU Tpy3a OT JJUHBI HUTH.
UccnenoBanne  3aBUCUMOCTH  Iepuojia  KoJjeOaHui
MPY>KUHHOTO MAasiTHUKa OT Macchl rpy3a. I[IpoBepka
HE3aBHCUMOCTH nepuoaa KoJebaHui rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTU
npyxuHbl. M3Mepenne yckopeHusi cCBOOOJIHOTO NaieHus

9.8

9.9

@u3nyecKue SBICHUS B MNPUPOJEC: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI,
LIYHaMH, 3XO0

TexHudeckue yCTpOMCTBA: HXOJOT, HCIIOJIb30BAaHUE
yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DONEeKTPOMarHuTHOE T0J€. OJEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [Ikana 3;€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoga csera. CKOpPOCTh CBeTa.
BonHoBBIE CBOlCTBA CBETA
[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C ITIOMOILBIO
MOOMIBHOTO TeleoHa
@dusnyeckue SABICHUS B INPUPOAE: OHOJIOrMYEcKOoe

10.5 JIECTBUE BHIMMOTO, yIbTPapuOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHU N

106 TexHuueckue yCTpOICTBa: _ Hcronp3oBaHne
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H

CBETOBBIE SABJIEHUA

111 JlyueBast Mmozens cBera. MicTouHMKYM cBETa

11.2 [IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA

113 Otpaxenne cBeta. [lmockoe 3epkayio. 3aKOH OTpaKeHUS
cBeTa

114 [Ipenomiienue cera. 3akoH npenomieHus ceeta. [loaHoe
BHYTpPEHHEE OTPaXKEHHUE CBETa

115 JIunza. Xop tyyen B TuH3e

116 Onrtuyeckast cucrema ¢oroanmnapara, MHKPOCKONa U
TeJecKoma

117 I'maz kak onruyeckas cucrema. biau3opykocTs H
JAJIbHO30PKOCTh

118 Paznoxenue 6enoro cseta B cnekTp. OmbiThl HbroTOHA.
Clio’)keHne CIEeKTpAIbHBIX HBETOB. Jlucnepcus cBera
[IpakTuyeckue paboOTHI:
##HPar#H#llccnenoBaHne 3aBUCUMOCTH yIJla OTPa’KEeHUs
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.
H##Par#H##l3yuenre  XapaKTepUCTHUK  H300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.

11.9 ###Par###ccnenoBanue 3aBUCUMOCTH yria

MPEJOMJIEHUsI CBETOBOIO Jy4a OT yIJla MajgeHus Ha
TPaHHUIIE «BO3YX — CTEKIION.

#H#HPar##lonyuenne  uM300pakeHH € MOMOIIBIO
coOuparoIei TUH3HI.

#H#HPar###Onpenenenne  (GOKYCHOTO  pacCTOSHUS |




OTNITUYECKOM CHIIBI COOMpPAIOIIEH JTMH3HI.
HH#HPar###ONBITEI  TI0  pa3lIOKEHUI0 Oenoro ceera B
CHEKTP.

H#H#Par##H#OnbITHl IO BOCHPUATHIO IIBETA IPEIMETOB IPHU
UX HAOJIOJACHUH Yepe3 IBETOBbIC (PMIBTPHI

Ouznyeckue sBIeHUS B mpupone: 3arMmenus ConHua u

11.10 JIynbl, 1BeTa TeI, ONTHUYECKUE SIBICHHUS B aTtMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)

11.11 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
¢doroanmnapar, ONTHYECKUE CBETOBObI

KBAHTOBBIE SIBJIEHUA

121 OmnbiTel Pesepdopna m maHerapHas MOZENIb aToMa.
Mogens aroma bopa

122 Hcnyckanue M MOIIOIIEHHE cBeTa aroMoM. KBaHTBHI.
JIunenyaTele CIIEKTPHI

12.3 PanuoakTuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHHs

124 Crpoenue atoMHoro sjpa. HykiionHas Mojesib aTOMHOTO
siapa. 30Tormbl

125 PanuoaxTtuBHble mnpeBpameHus. llepuox mnomypacnana
aTOMHBIX sJIep

126 SnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsAJ0BOIO U
MaccOBOI'0 YHCEN

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU

128 Peakuuun CHHTE3a M JCICHNS SAep. HcTtounuku sHeprun

12 ConHua u 3B€311 §

129 SnepHas _ DHEpreTHKa. HleiicTBue  paguOaKTUBHBIX
W3ITYYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuyeckue paboTHI:
HaGnroneHne CIUIOMIHBIX W JIMHEWYAaTBIX — CIIEKTPOB

12.10 U3ITy4YEHUs.
HccnenoBanue TpekoB: U3MEPEHHE YHEPIHMM YACTUIBI 110
TOPMO3HOMY IyTH (110 (poTOorpadusim).
N3mepenue paaroakTuBHoro ¢poHa
@dusnueckue SABJICHUS B  TPUPOAE:  €CTECTBEHHBIN
paMOaKTHBHBIN ¢oH, KOCMHUYECKHE Ty4H,

12.11 pPaaMOaKTUBHOE M3JIYy4EHHE MPHUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAAUMOAKTHUBHBIX M3JyYCHUH Ha OpraHu3M
YeJI0BEKa

1212 Texnuueckune YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona

IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NMpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMSA K NIPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOIrpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

Ilonnmanue

pon  ¢U3MKK B HAYYHOM  KapTUHE  MUDA;

c(OPMHPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOH CBSI3U H




MI03HABAEMOCTH ABJICHUN NMPHUPOJIBI, O POJIH IKCIIEPUMEHTA B (PU3HKE, O
cucreMooOpasyroneil poau (GU3MKM B pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH, 00 3BOMIONNN (PU3MUECKUX 3HAHUN U MX POJIH
B 1IEJOCTHOM €CTECTBEHHOHAy4YHOH KapTWHE MHUpa, O BKJIaJe
POCCHICKMX H 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
OOBSICHEHUE IPOLIECCOB OKPYXKAIOIEro MHUpA, Pa3sBUTHE TEXHUKH U
TEXHOJIOTUH

3HaHUs O BHUJAX MaTepuM (BEIIECTBO U II0JIE), O JBHUIKEHUU Kak
crnoco0e CyIIecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOpUH
CTPOEHHUS BEIIEeCTBA, O (PU3MYECKOW CYLUIHOCTH SIBICHUH NPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJIGKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHUE Pa3JInyaTh sIBICHUS MO ONUCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE ONBITOB, AEMOHCTPUPYIOIINX JaHHOE (pU3HUYECKOE SIBICHUE,
YMEHHUE pacro3HaBaTh NPOSIBIICHUE U3YYEHHBIX (PM3UUECKUX SIBICHUI B
OKpY’KaloIIeM MHpE, BBIETISISI HX CYILIECTBEHHBIE CBOMCTBA (ITPH3HAKH )
Bnanenune ocHoBaMM MOHATUHHOTO anmapaTa i CUMBOJIMYECKOT'O sI3bIKa
(GU3MKK ¥ WCTOJB30BaHUE WX JUIS PEHICHUS Y4eOHBIX 3a]ad; YMEHHE
XapaKTepu3oBaTh CBOMCTBA Tel, (U3UYECKUE SIBIECHUS M IPOLECCHI,
UCTOJB3Ys (yHIAMEHTAIBHBIE U SMIMPUYECKHIE 3aKOHBI

YMeHue onuchBaTh U3yUEHHbIE CBOMCTBA TeN U (PU3UYECKHE SIBICHUS,
UCTIONB3Ys (PU3NIECKUE BEITNIUHBI

Bnanenne ocHoBaMM METOJOB HAy4YHOTO T[O3HaHUS C Y4ETOM
coOJro/IeHns MpaBmJl OE30MacHOTO TpyAa: HaOroAeHUE (PU3UIECKUX
SIBJICHUI:

YMEHHUE CAMOCTOSTEIFHO COOMPATh KCIIEPUMEHTAIFHYIO YCTaHOBKY U3
JAHHOTO Habopa OOOpYAOBaHUS IO MHCTPYKIMH, OMUCHIBATH XOJ
OTIBITA M 3aIHCHIBATH €T0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIHI;
MIPOBE/ICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUH (PU3MUECKUX BETHUHUH:
YMEHHE TUIAHUPOBATh HW3MEPEHHUs, CaMOCTOSTENFHO  COOMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY 110 MHCTPYKIIUH, BEIUUCIISATh 3HAUEHUE
BEIMYMHBl W aHAIM3UPOBATh TIOJTYYEHHBIE PE3YIbTAaThl C YYETOM
3aJJaHHOH MOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUH;

MpOBEJICHNE  HECJIOXKHBIX  OKCIIEPUMEHTAJIBHBIX  HMCCIEOBAHUMN;
CaMOCTOSITENILHO ~ cOOMpaTh  SKCIEPUMEHTAJIbHYI0  YCTAaHOBKY U
MPOBOJIUTH MCCIIEIOBAHNE TT0 HHCTPYKIUH, TIPEICTABIATH MOJTyYSHHbIE
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOmUl] U TpaduKoOB,
VUUTBIBaTh  TMOTPEIIHOCTH, JeJaTb BBIBOABI IO  pe3yjibTaTram
UCCIIEI0BaHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (U3MYECKUX  Mojese
(MaTepuanbHasi TOuka, aOCOJIOTHO TBEPAOE TEJIO, MOJEIU CTPOCHHS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJENb aroma,
HYKJIOHHasE MOJIeIb aTOMHOTO si/ipa) U YMEHHE NPUMEHSTh WX IS
00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmeHue oOBICHATH (U3UYECKUE NPOLECCHl M CBOICTBAa Tel, B TOM
yyclie YU B KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIIATH NPUUYUHHO-CIEACTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHUE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3UUECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIH

YMeHnne pemaTth pacuéTHple 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHUN),
UCTOJNB3ys 3aKOHBI W (OpPMYJbl, CBS3BIBAIOIIUE  (PU3UUECKUE
BEIMYMHBI, B YaCTHOCTH, 3allMCBIBaTh KpPaTKOE YCIOBHE 3aJ1ayH,
BBISIBJIAITh HEJOCTAIOLINE JaHHBbIC, BBIOMpPATh 3aKOHBI U (OPMYIIHI,




HeoOxXoIuMBble JUIsl €€ pellleHus, UCIOIb30BaTh CIPABOYHbIC JAaHHBIE,
MPOBOJUTH pPAcyY€Tbl M OLIEHMBATh PEAIUCTUYHOCTh IOJYyYEHHOIO
3HaueHUsl (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIEIsITh Pa3MEPHOCTH
(bu3nuecKoil BeIMYMHBI, MOJYYCHHON IPU PEIICHUH 3a7aun

10

YMeHune XapakTepus3oBaTh NPUHIUIB  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIe€ OBITOBBIX MPHOOPOB, U MPOMBINIICHHBIX
TEXHOJOTMYECKUX IPOLIECCOB M0 MX ONHUCAHUIO, MCIIONb3ys 3HAHUS O
cBOMcTBax (U3MYECKUX SIBICHUH M HEoOXoauMble (hU3MUecKHe
3aKOHOMEPHOCTH

YMeHue UCHOIb30BaTh 3HaHUSA O (UBUYECKUX  SBJICHHUSX B
MOBCETHEBHON  KM3HM s oOecrmeueHHss O€30HMaCHOCTH  TPHU
oOpaiieHuu ¢ ObITOBBIMHU MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMU,
COXpPaHEHHs 3J0pOBb M  COOJIOJAEHHMS HOPM  3KOJOTMYECKOTO
MOBEACHUS B OKpYXKAIOLIell cpeae; MOHUMaHUE HEOOXOAMMOCTH
MPUMECHCHHSI TOCTIKEHUH (U3UKH U TEXHOJIOTHH ISl palliOHAILHOTO
MIPUPOIONOIB30BAHUS

11

OnelT moucka, npeoOpa3oBaHUs M MPEACTaBICHUS HHpOpMaLUu
(Gu3MYeCKOro CoJepkKaHHUA C MHCHOJb30BaHMEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJy4YeHHOM HH(pOpMalMM Ha OCHOBE MMEIOLIUXCS 3HAaHUA MU
JOTIOIHUTENIbHBIX ~ MCTOYHMKOB;,  yYMEHHUE  HUCIOJb30BaTh  IIpH
BBINOJIHEHUHM Yy4eOHBIX 3aJaHUH HayYyHO-HOMYJSIPHYIO JIMTEPATypy
(U3NIECKOTO COJepKaHUsA, CIPAaBOYHBIC MaTEpUANbI, PECYPCHI CETH
WntepHer; BnageHue  0a30BBIMHM  HaBbIKAMH  IpeoOpa30BaHUS
nHQOpPMAIIMA W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; YMCHHE
co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE
MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEIIEHOCTE IBUKECHUS
PaBHOMepHOE U HepaBHOMepHOe IBIKeHHE. CpemnHsisi ckopocTh. Dopmyna s
1.2 BBIYHMCIICHHS CpeTHEH CKOpPOCTH: V = S/t
PaBHOMEpHOE TpsMONMHEHHOE BUKEHHE. 3aBUCHMOCTh KOOPAMHATHI Telna OT
BpPEMEHHM B CTydae paBHOMEPHOTO TPSMOJIMHEHHOTO JIBHKECHUS:
13 () =x,+vt
I'padbvky 3aBUCMMOCTH OT BPEMEHU [UISI TPOEKIUU CKOPOCTH, TPOCKIIHH
MepeMeNIeHUs,, TyTH, KOOPJWHATHI TPH PABHOMEPHOM  TPSIMOJUHEHHOM
IBIDKEHUN
3aBUCHUMOCTh KOODJWHATHI TeJla OT BPEMEHH B Cclydae pPaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBUKCHHUS:
1.4 2
S;[{f;l =1-'.|:|= *f_ax L ?
F




@opmynbl i1 TPOEKIMH MEpPEeMENIeHHs, MPOEKIMH CKOPOCTH M TMPOEKINH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:

2
I
s.()=uy, t+a, 3

U.\'('f) =Up, +a, 1,

a (f)=canst,

5l 5l
Fa

2 _ 9
Loy Uiy 5y

I'padvkn 3aBUCHMOCTH OT BpEMEHHM JJisi MPOEKIHH YCKOPEHHUS, IMPOEKINH
CKOPOCTH, TPOEKLUU [EpPEMELIECHUS, KOOpJAUHAThl IPH PABHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHHUH

1.5

CBobonnoe manenue. @opMynbl, ONKMCHIBAIOIIME CBOOOAHOE MAJCHUE TeNa IO
BEPTUKAIM (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3EMJIH).
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIS TNPOSKUUH YCKOPEHHS, INPOCKINUU
CKOpPOCTH M KOOPAMHATHI IPU CBOOOAHOM IaJICHUU TeJla [0 BePTUKAIN

1.6

CKOpoCTh PpPaBHOMEPHOTO JBMXKCHHS Tela IO OKpYKHOCTH. HampaBnenwue
CKOPOCTH.

dopmyna Uil BBIYHCICHUS CKOPOCTH Yepe3 paJuyC OKPYKHOCTH U TICPUOJ
oOparnieHus:

27R
V=T

LenTpoctpemurensHoe  yckopeHue. HampaieHHMe  IEHTPOCTPEMHUTEIBHOIO
ycKkopeHnusi. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUS:

1.7

1.8

Cuna — BCKTOpHAaA (1)I/I3I/I‘{CCKEUI BennunHa. CIOXKCHHUE CUTT

1.9

1.10

SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:

—

F=m-a

CoHanpaBJIe€HHOCTh BEKTOpPA YCKOPEHHS Tela U BEKTOpa CHIIbI, JEHCTBYIOIIEH HA
TEJ0

1.11

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:




Fz—ﬂ =—F1—}2

1.12

1.13

1.14

1.15

1.16

1.17

1.18

TpeHue MoKost U TpeHue CKoIbXeHUsA. PopMyiia JUisl BBIYACICHUS MOAYJIS CUJIBI
TPEHUs CKOJIbKEHUSA:

FTIJ:M-N

Hebopmarust Tenma. Ympyrue u Heynpyrue aedopMmanuu. 3aKOH YIPYTrou
nedpopmanuu (3axox ['yka):

F=k-Al

BC@MI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAT'OTCHUA:

My -1y
F=g.—+_2
R.l.

Cuna TspkecTH. Y cKopeHHe CBOOOJHOIO HaIeHHs.

®opmyia 171 BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3H 1ToBepxHOCcTH 3emiu: F = mg.
JBuxenue nminaner Bokpyr CosHua. IlepBas kocMuyeckast CKOpOCTb.
HesecomocTs u neperpysku

Nmnynbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.

-

pP=mi

Nmnynbe cucremsl Ten. U3Menenne nmnynbca. UMIynbe Cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:

D=nyly +m, U, =const
PeaxkTnBHOE ABMKEHIE

Mexann4geckas pa60Ta. <DopMyJ1a JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fscosa
Mexannueckass MOIITHOCTE:

nN=24
T

Kunernueckast u notreHmanbHas sHeprua. Gopmyina 71 BHIYUCICHUS
KUHETUYECKON YHEPTUH:

2
E. = m
T
Teopema o kuHeTnyeckou 3Heprun. opmyna a1k BBIYUCICHUS MOTCHIIMATbHON

3H€pI‘I/II/I TCJ1a, IOAHATOIO
Hag 3eMIIEH:




1.19

1.20

1.21

E,= mgh

MexaHnueckast OHEpPIus:
E=E,+E,

3aKOH COXpaHCHUS MEXaHHUYECKOW dHepruu. Popmyria i 3aK0OHa COXPaHCHHS
MEXaHUYECKO# SHEPIMH B OTCYTCTBHE CHII TpeHus: E = const.

[IpeBpariieHre MEXaHUYECKOM SHEPTHH IPU HATUYUU CHIIBI TPEHHSL.

ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABHUIIO» MEXAHUKH.

Peruar. Moment cuibl: M - Fl.

YcioBre paBHOBECHS phlUara:

M +M, +..=0
[ToaBrokHBIN 1 HermoABMOKHBIN Omoku. KITJ] IIPOCTBIX MEXaHU3MOB,
n= "%Mﬁ-ﬂaa

14‘3&'.[‘1:&"15

JlaBneHne TBEpAOTO TEma.
@opMyita 1 BBIYMCIICHUS IABJICHHS TBEPIOIO Tena:

_F

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTudeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna 17151 BBIYUCIECHUS AaBICHUS BHYTPH KHUJIKOCTH:

P=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. dPopmyna I8 ONPEACIHEHUS BHITAIKUBAIOIIEH CHIIBL,
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

Fape =PV

YcaoBue nmiaBanus teia. Ilnapanue CYZAOB H BO3QYXOILIABAHUEC

1.24

Mexannyeckue KojeOaHus. AMIUIMTYAa, TEPHOJ ¢ YacToTa KOJeOaHHi.
dopmyra, CBSI3BIBAIONIAS YACTOTY U MEPHO] KOJICOAHMIA:

1.25

MaremMatnueckuii M TpPYKWHHBIM MasTHUKHU. [IpeBpamieHue sHeprum mpu
KoJ1e0aTenbHOM JIBUKEHUU

1.26

1.27

3aryxatomue kojebanus. Beinykaennbie konebanus. Pezonanc
Mexannueckue BOJHBL. [IpomonbHBIE W TOmepeuHble BOJIHBI. J[JIMHA BOJHBI U
CKOPOCTh PacCIpOCTPaHEHUS BOJHBI:

Lh=v-T




1.28

3ByK. ['poMKOCTB U BbICOTA 3BYyKa. OTpakeHUE 3BYKOBOM BOJIHBI HA TPAHMIIE ABYX
cpen. MudpasByk u ynbpTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpenHeil IJIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIbI;, KECTKOCTH
MPYXUHBL, Kod((HIIMEeHTa TPEHUS CKOJIBKCHHS, PaOOThI CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpeIHEl CKOPOCTH JBHXKEHUS Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs Opycka NpW JBWKCHHHM [0 HAKIOHHOW TUIOCKOCTH; YacTOTHI H
nepuoja KoyueOaHUM MaTeMaTHUYeCKOro MasTHHUKA,; YacTOThl W  IepHoja
KOoJIeOaHUM TPYKUHHOTO MAasSTHUKA; MOMEHTA CHWJIbI, JICMCTBYIOIIETO Ha pblyar;
paboThl CUITBI YIPYTOCTH MIPH MOIbEME Ipy3a C IOMOIIbIO HEMOBUKHOTO OJI0Ka;
paboThI CHITBI YIIPYTOCTH TIPH MOABEME TPy3a ¢ TOMOIIBIO TTOIBHIKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CUJIBI OT 00bEMA MOTPYKEHHOM YaCTH
TeJda W OT IUIOTHOCTH >KHIKOCTH; HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH CHUJIBI OT
Macchl Tella; CUJIbl TPEHUSI CKOJBXKEHUS OT CHUJIbl HOPMAJIBHOTO JIaBJIEHUS U OT
po/ia TOBEPXHOCTH; CHJIbI YINPYTOCTH, BO3HUKAIOUIEH B MPYXKHHE, OT CTEIICHU
nedopMaluu MPYKUHBI; YCKOpEHUs Opycka OT yriia HakJOHa HalpaBsIoIeH;
nepuoaa (4acToThl) KOJICOAHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTHU; MEpUOAa
KojeOaHui TPY)KMHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBL;
HCCTIEIOBAaHUE HE3aBUCHUMOCTU TEpHoJa KOJICOAHW HUTSHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBusi paBHOBeCHUs ppluara

1.30

Qusuyeckue sA6NeHUs 6 npupoode: TPUMEPHl JIBKEHUS C Pa3InYHBIMU
CKOPOCTSIMH B KMBOW M HEXHBOU IPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPUIUBBI M OTJIUBBI, JBIKEHHE IU1aHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JABM)KCHHE >KUMBBIX OPraHU3MOB, phIUard B TeJi€ YelOBEKa, BIUSHUE
aTMOC(epHOTO JaBIICHUS HAa JKUBOW OpPraHM3M, IUIaBaHUE pBIO, BOCHPUATHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoucmea: CHUIOMETp, NaTYUKHA IOJO0KEHHS, PAaCCTOSHUS U
YCKOPEHUs, IUHAMOMETp, TMOALIMIIHUKY, paKeTbl, pbluar, TMOABWXHBIA U
HETIOJIBYKHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooOmiarnmecss CcocyAbl, YCTPOWCTBO BOJONPOBOJA, THMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, 3XO0JIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2.1

TEITJIOBBIE SIBJIEHW S

OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KUHETUYECKOM  TEOpPHUH  CTPOEHUS
BelecTBa. Mojienu TBEPJOTO, KHUIAKOTO M Ta3000pa3HOTO COCTOSTHUM BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

2.2

JlBukeHnne uactul] BemiectBa. CBsSI3b  CKOPOCTH  JIBWKEHHUS YacTHUIl C
Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3
2.4

CMmauuBaHue u KallWJIAPHBIC SABJICHUA
TennoBoe paClInpCHUC U CIKATUC

2.5
2.6
2.7

TennoBoe paBHOBECHE

Buytpennsas osueprus. PaGora u Temsonepenaya Kak CIOCOOBI H3MEHEHHS
BHYTPEHHEHN SHEPrUun

Bujel Temionepenayn: TENJIONPOBOIHOCTb, KOHBEKLUS, U3TYyUCHHE

2.8

2.9

HarpeBaHHe 1 OXJIAXKACHUEC TCII. KonmdgecTBO TEMIOTHI. y)IeJ'IBHaSI TEMJIOEMKOCTh:
O=cm(t,~1)

3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX IpoOLECcCaX. YPABHEHHE TEIUIOBOTO
OasaHca:

o +0,+..=0




Ucnapenue u konaeHcauus. M3MeHEHHME BHYTPEHHEHM HHEPrUM B IIPOLIECCE
ucrapeHuss U KoHjaeHcauuu. KuneHume KUAKOCTH. VYaenbHas TeIUIoTa

2.10 napoo6OpasoBanus: L = Q/m
2.11 BraxxnocTh Bo3myxa
[InaBneHue u kpucraumsanus. MI3MeHeHne BHYTpEHHEN SHEPIUH [IPH IJIABJICHUU
U KpUCTAJUIM3AIMH. Y JIelibHas TEIUIOTa IJIaBICHUS:
2.12 0,
==
m
BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJbHAasl TEIUIOTA CrOpaHUs TOIUIMBA:
2.13 q=Q/m
2.14 [Tpunnume! paboTe! TerioBeix Asurateneit. KIT/I remoBoro asuraresns
IIpakxmuueckue pabomul
N3mepenue yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMIUHAPA; KOJIUYeCTBa
TEIUIOTHI, [TOJIyYEHHOT'0 BOJIOM KOMHATHOM TeMIiepaTypbl (PMKCHPOBAHHON Macchl,
B KOTOPYIO OMYIIEH HAarpeThlii HWIMHIpP;, KOJMYECTBA TEIJIOTHI, OTAAHHOTO
2.15 HarpeTbiM LUIMHIPOM, MOCIE OIYCKAaHUS €ro B BOAY KOMHATHOM TeMIIEpaTyphl;
OTHOCUTENIFHOM BIAKHOCTU BO3/yXa; YAENbHOM TEMIOTHl IUIABJICHUS JIbJA.
HccnenoBanne u3MEHEHUs TEMIIEPATypbl BOABI IPH PA3JIUYHBIX YCIOBUSX;
SIBJIGHUSI TEIJIOOOMEHA MPH CMENIMBAHUU XOJIOJHOM M Tropsiuel BObBI; mpoliiecca
UCIIapEeHUs
Qu3uueckue s6ieHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHHE U KalWJUIIPHBIC
2.16 SIBJICHUSI B TPUPOJIE, KPUCTAUIBI B mpupoje, minydeHue ColiHIA, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChl, TYMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KanWUISpbl, TPUMEpbl UCIOJIb30BaHUS KPUCTAILIOB,
517 KHUJKOCTHBIM TEPMOMETp, JaTUYUK TEMIEPaTyphl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, TUTPOMETpBI, MCUXPOMETpP, MapoBasi TypOWHa, JBUTaTelb BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 DnexTpu3aiys Ten. J[Ba Buaa dIEKTPHUECKUX 3apsiIoB
3.2 BsaumopeiictBue 3apsbkeHHbIX Tedsl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
34 Onektprueckoe mnone. Hanpsok€HHOCTh  anekTpudeckoro moid.  [IpmHnmn
CYNEPHO3ULMH IEKTPUUECKUX MOJIEN (HAa KAUECTBEHHOM YPOBHE)
35 Hocurenu »snexktpuueckux 3apsiioB. JleiicTBHe 5SIEKTpUYECKOro MOl Ha
aneKTpudeckue 3apsiabl. [[pOBOTHUKY U TUANEKTPUKH
[TocTtosHHBIN AneKTpUYEeCKU TOK. JIeHCTBUS 3ieKTpudyeckoro toka. Cuia Toka.
Hanpsoxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COTPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE:!
3.7 R =pl/S
38 3akon Oma ais yuactka anektpudeckon nenu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




HapaJIJIeHLHOC COCINHCHUC HpOBOHHI/IKOB paBHOFO COHpOTI/IBJIeHI/HI:

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

-

=

CmMeniaHHbIE COCIUHCHUA ITPOBOAHHUKOB

PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenia:

311 Q=I"-R-t

312 OnbIT :‘)pf)TeI[a. MarHuTHoe Moje NpsSMOro MHpPOBOJHUKA € TOKOM. JIMHHUM
MarHUTHON MHIYKIIUU

313 MaruuTHoe 10J€ TIOCTOSHHOI'O MarHura. BsammojneicTBHe MOCTOSIHHBIX
MarHuTOB

3.14 JleficTBe MarHUTHOTO TIOJISI HAa MMPOBOJTHUK C TOKOM

3.15 OnsiTel @apanes. SBneHue snekTpoMarHuTHON HHAYKUUU. [IpaBuino Jlenna
IIpakmuyeckue pabomul
W3mepenne  SJEKTPUYECKOTO  CONPOTUBJICHHS  PE3UCTOpA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HHMKAIONMIETO B IPOBOJHUKE

316 (pe3ucTopsbl, JaMIoYKa), OT HANpsDKEHUS Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHBIICHUS OT JJIMHBI TPOBOJHHKA, TUIOMAJN €T0 IONEPEYHOT0 CeUeHUs U
YJEJIBHOTO CONPOTUBIIECHUS.
[TpoBepka mpaBwiia Ui 3JIEKTPUUECKOTO HAMPSHKEHUS TPH TOCIIEA0BATEILHOM
COEMHEHUM TPOBOAHUKOB; TMpaBWiIAa Ui CHJIBI 3JEKTPUYECKOTO TOKa IpHU
NapajuieIbHOM COEIMHEHNHU TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue sA6NeHUs 6 npupoode: HIEKTPUUYECKUE SIBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMiH, Apei( MOJI0COoB,
POJIb MAarHUTHOTO TOJIS JUIs KU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIAEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, peocTarT,
CUéTUMK  IJIEKTPUUECKOW  HHEpPruH,  BJIEKTPOOCBETUTENbHbIE  MPHOOPHI,

3.18 HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE MTPETOXPaHUTENH,
3JIEKTPOMArHUT, JEKTPOJIBUTATENb MOCTOSHHOIO TOKa, T€HepaTop MOCTOSHHOIO
TOKa

3.19 OnexTpoMarHuTHbIe BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmoenb cBeta. [IpssMoTHHEIHOE pacipoCTpaHEeHNE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucnepcus cBera

324 JInnza. Xon nydeil B nmnH3e. DOKYCHOE paccTOsHWE JUH3BL. OnTHyeckas CHuiia
mun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTuyeckue mpuoOopsI
IIpakmuyeckue pabomul
###Par###I3MepeHrie  ONTUYECKON CHJIBI  COOMparomiel JUH3BI, (POKYCHOTO

3.26 paccTosiHUsL cobuparoIeii JT1H3bI (110 CBOMCTBY paBeHCTBA pa3MEpOB MpPEAMETa U

n300pakeHMs, KOorja MPEeIMET paclojoKeH B JIBOWHOM (oKyce), MoKazaTels
MIPEIOMIICHUS CTEKJIA.




###Par###lIccnenoBanue CBONCTBa M300paKEHUs, MOJYYCHHOTO C IOMOIIBIO
coOuparoie TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSTHUS JBYX CIIOKCHHBIX JIMH3;
3aBUCUMOCTH yrna HpCJIOMJIeHI/IH CBE€TOBOI'O JIy‘Ia oT yrna ImaacHUA Ha I‘paHI/ILIe
«BO3IYX — CTEKJIO»

Qusuueckue senenus 6 npupooe: 3armeHus ConHua u JlyHbl, nBera Tei,

3.27
ONTHYECKUE sBJICHUS B aTMOochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)

328 Texuuueckue ycmpouicmea: OYKH, TIEPUCKOI, QoToammapaT, ONTHYECKUE
' CBETOBOJEI

4 KBAHTOBBGIE ABJIEHUA
PannoaktuBHOCTH. Anb(da-, OeTa-, raMmma-uzinydeHus. Peakuuum anbda-u Oera-

4.1
pacnaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbpa-uactuil. IlnanerapHas MoJelb aToma

4.3 CocraB atromHoro siipa. M3otonst

4.4 Ilepuon nonypacnazia aTOMHBIX sJiep

4.5 SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MAaCCOBOT'O UUCEI
Qusuueckue A6NeHUs 6 npupooe: €CTECTBEHHBIH paJUOaKTUBHBIA  (hoH,

4.6 KOCMHUYECKHE JIy4d, paAUOaKTUBHOE U3JIy4eHUE IPUPOIHBIX MHUHEPAJOB,
JeiCTBUE paIMOAKTUBHBIX U3TyYE€HUI Ha OPraHU3M YesIoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIAWBHYalbHbBIN 03UMETP, KaMmepa

BI/IJ'ILCOHa, AACpHad OHCPIreTHKaA

YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbIN YPOBEHb: YUeOHUK; 3-€ U3/laHKe, epepadboTaHHOE
[Tepeimkun .M., IBanoB A.W. AkuronepHoe o611ecTBo «31arenbeTBo
«IIpocBemenue»

» duzuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadoTaHHOE
[Teprimkun .M., IBanoB A.W. AkunonepHoe o611ecTBo «31arenbeTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ u3lanue, nepepadoTaHHOe
[eppimkua .M., I'ytauk E.M., UBanoB A.U. u ap. AkiironepHoe 001IeCTBO
«M3parensctBO «IIpocBenieHne»

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1.Iepsimkun A.B. ®usnxa. 7,8,9 knacc. YaeGHUK [T 06111€00pa30BaATEIBHBIX YIPEKICHHIT .
M.:[Ipoda. 2024r

2. Jlyxamuk B.J. CoopHuK BompocoB u 3a1a4 o pusuke. 7-9 k1. — M.: [Ipocsemenue, 2010. —192c.
3. Kupux JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIE 1 KOHTPOJIbHBIE Pa0OTHI. —5-€
n3nanne,- M.MJIEKCA, 2013.

4. Acraxosa T.B. ®usuka. 7 knacc. JlJabopatopusie padoTsl. Kontponbubie 3aganus. —CapatoB:Jlunei,
2014.

5. «KonTtponbHo-u3MeputenbHble MaTepuaibsl. usmka. 7 knace/Coct. H.U. 3opuH. — 2-e u3z.,nepepad.
—M.:BAKO, 2024

. 6. Mapon A.E. ®u3suka. 7 kiacc: yuedHo-MeToquueckoe nmocooue/ A.E. Mapom.-

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET



1.bubaunoreka — Bc€ mo nmpeamery «Dusuka». — Pexxum goctymna: http://www.proshkolu.ru

2. BueoonsIThl Ha ypokax. — Peskum moctyma: http:/fizika-class.narod.ru

3. Enqunas xoutekius nupoBeIX 00pa3oBaTeabHbBIX pecypcoB. — Pexxum mpoctyma: http://school-
collection.edu.ru

4. lHTepecHbie MaTepUalIbl K ypOoKaM (PU3HKH IO TeMaM; TECThI [0 TeMaMm; HarJISIHbIC TOCOOHs K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Iludposeie 0OpazoBatenbHbIe pecypehl. — Pesxum moctyma: http://www.openclass.ru

6. DneKkTpoHHbIE yueOHUKH TT0 pusnke. — Pexxum moctyna: http://www.fizika.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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