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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢gusuke Ha ypoBHE OCHOBHOI'O 00I1I€ro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipeactaBieHHbX B DI'OC OO0, a takke ¢ yuétom deaepanbHON
paboueil nporpammsl BociiuTanusa U Konuenuuu npenojgaBanus yueOHoro npeamera «Pusnkay.
Copneprkanue IporpaMMsl 1o (pru3Kke HarpaBiIeHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOLINXCS M OPraHU3alUI0 U3ydeHUs (GU3UKU Ha JAEATEIbHOCTHOW OcHOBe. B
nporpaMMe 1o (pU3MKe YYUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO k muaHUPYEMBbIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsl, a TaKK€ MEXKIIPEIMETHbIC CBSI3U €CTECTBEHHOHAyUYHBIX Y4YEOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT NPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUs U yUETe BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
@dusmka gBISETCS CUCTEMOOOPa3yIOLIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (huznyeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIo MeToja
MO3HAHUS, TO €CTh CII0C00a MOJTYYEeHUsI JOCTOBEPHBIX 3HAHHUH O MHUpE.
OpHa M3 IVIaBHBIX 33aJa4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢uznkn Ha 0a30BOM YpOBHE IMpearojaraeT OBJIAJCHHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD!
® Hay4HO OOBSICHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MIOJIyY€HUS BBIBOJIOB.
[lenu wu3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaAEHHON pemeHnneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® Dpa3BUTHE MPEJICTABICHUMM O HAayyHOM MeETOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIEI0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBICHUSAM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O pONU (U3UKU AJISI PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oymymieit mnpodeccuoHaTbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTmwkeHnne STHX Iefnedl mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUChIBATH U OOBACHATH (U3UYECKUE SIBICHUSA C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIEHBIX TPHOOPOB;

® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME NH(OPMALINU;

® 3HAKOMCTBO cO cdepaMu mpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpu3Mke nepedeHs J1abopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHHs J1a0OpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOT'0 dK3aMeHa 1o (U3HKe.

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKne SBICHUSA: MEXAHMYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusnueckue HPUOOPHI.
[TorpemHocTs u3Mepenuii. MexxayHapoaHas CHCTEMA €IMHHII.

Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAyKH H3ydaroT mpuponay. EcrecTBeHHOHay4dHBIN
METO/ TMO3HaHMA: HaOJI0/JIeHUE, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHHE THIIOTE3,
HKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHEHHE HalmonaemMoro spiueHus. OnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIIOBBIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. Owuszuueckue MpuOOpH U MPOLEaAypa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IH(POBBHIM

npubOpoOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue LeHbl JeISHUS LIKAJIbI U3MEPUTEIBHOTO pHoopa.

2. H3mepeHue pacCTOSHUM.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPAOTO TeA.



4. OrnpeneneHne pa3MepoB MAJIbIX TEJ.

5. U3mepenue TtemriepaTypbl NpU TOMOIIUA KUAKOCTHOTO TEPMOMETpAa W JaTyudKa
TEMIEPATYPHI.

6. lIpoBeneHue wuccieqoBaHUsS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIlIe, 4YeM OO0JIbIIIe BHICOTA ITyCKAa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

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

JBrxenune yactui BemiecTBa. CBs3b CKOPOCTH JBWXKEHHUS YacTHL C TEMIIEpaTypoOM.
bpoynosckoe nBuxkenue, Aauddysus. BzanMonelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BELIECTBA: CTPOEGHHUE Ta30B, IKHUJAKOCTEH M  TBEPABIX
(kpucTaaInyeckux) Teia. B3auMocCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. Habmronenue O6pOyHOBCKOTO TBUKEHHUSI.

2. HaGmopenue nuddysun.

3. HaGmonenue sBiIeHUM, OOBACHSIIONIUXCS MPUTSIKEHUEM HIIM OTTAJIKMBAHUEM YaCTHUII

BEILECTBA.

Jlabopamopnwvie padbomuvt u onvimol.

1. Oruenka AuamMeTpa aToMa METOAOM PsiIOB (C UcTob3oBaHueM (hoTorpaduii).

2. OmnbITH IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpoCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMEeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonenlcTBUE Tell KAk NpPUYMHA W3MEHEHUs
CKOPOCTH JIBWKEHHUS Teld. Macca kak Mmepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia kKak XapakTepucTuka B3aumojencTBus Ten. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenune cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIeHNE TATOTEHUS U cuiia TshkecTH. Cuiia TSKeCTH
Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CokeHHe CUIl, HAITPaBIEHHBIX 110 OJHON MPSMOM.
PaBHopelicTBytomas cui. Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosl. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHn4eckoro JBUKEHHs Tena.

H3mepeHne ckopocTy MpSIMOIMHEMHOTO ABMXKEHHUS.
HaGmronenue sSiBJIeHMS] HHEPITUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOICHCTBHH TeJl.
CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TE.

CiokeHue CuJjl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.
Jlabopamopnwvie padbomot u onvimol.

i wnNe

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B KUJIKOCTH, MOJIEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).



2. Omnpenenenue cpemHeld CKOPOCTH CKOJBKECHHS Opycka WM IIapuKa M0 HAKJIOHHOM
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) NpyKUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbXKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEHU JaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béMa, Temneparypsl. [lepenaya gaBnenus TBEPABIMU TEIAMHU, KUIKOCTSIMH U
razamu. 3akoH [lackams. [lHeBMaTmyeckue MalmmHbl. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT
rnyounsl.  ['mapoctatuueckuit  mapamokc. CooOmarommecss cocyabl. [ 'uiapaBiudeckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CylIeCTBOBAHUS BO3IYIIHOM
obosoukn 3emymm. Onbit Toppuyermm. M3mepenue atmMocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(epHOro JaBICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOrpyXEHHOE B HUX Telo. BelTankuBaromnias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JIaBIICHUS T'a3a OT TEeMIIEPaTyphl.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[IposiBnenue necTBusi atTMOCHEpPHOTO TaBJICHHUS.

oV ks wNPRE

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa TMOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue TuTaBaHUs TeJ: ITUTABAaHWE WM TOTPYXEHUE TeI B 3aBUCHMOCTH OT
COOTHONIEHUS TUIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTpyKEHHOHN B JKUIKOCTh
YacTH TeJa.

®

2. OmnpeneneHre BBITAJKUBAKOLIEH CHUIIbL, JEHCTBYIOIIEH HA TeENO, MOTPYXKEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOILEN CUJIBI, JEHCTBYIOLIEN HA TEJIO B KUAKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPyKEHHOMN B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHE JIOJKM U OIpPEIEIECHUE €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.



[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAsI MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/|
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckas sHeprus. Kunetndeckas v noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue paOOTHl CUJIIBI TPEHUS TNPU PABHOMEPHOM [IBIKEHUM Tejla IO

TOPU30HTAILHON ITIOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE [T0JIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOpUH CTPOEHNUs BellecTBa. Macca u
pa3Mepbl aroMOB M MOJeKyJd. OmnbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramwmnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJIOKCHUN
MOJIEKYJISIDHO-KUHETHUECKON Teopuu. (CMauuBaHME M KallWJUIAPHBIE SIBICHHA. TeruioBoe
pacIIupeHNe U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buyrpennss sneprus. Cnoco0Obl U3BMEHEHUs BHYTPEHHEN SHEPTuu: TeIUIoNepeaya U COBEpIICHHE
paboTbl. Bujsl Temionepeaaun: TEIONPOBOJHOCTb, KOHBEKIIHS, H3Ty4YeHUE.

KonnyectBo TenmnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHE TeMJoBOro OanaHca. IlnaBieHne um oTBepAEBaHUE KPHUCTAIIMUYECKUX
BEIIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpasoBanume u koHjaeHcauus. Hcmapenue.
Kunenne. VYnenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

Bnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TemoBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEHMsI U IIPEBPALLECHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMKEHUS.

Hab6mronenue nuddys3un.

Habmonenue siBneHuii cMauMBaHus M KalWJUIIPHBIX SBICHUH.

HabmioneHune TenaoBoro pacimpeHust Tel.

V3MeHeHne AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunasl Terionepenayn.

OxJaxJieHue Ipu COBEPUICHUN PaOOTHI.

oo Nk WNE

HarpeBanue npu coBepiieHHH pabOThI BHEITHUMHU CHIIAMH.
10. CpaBHeHuE TEMIOEMKOCTEN pa3InYHBIX BEILIECTB.



11. HaOmroneHue KUIeHus..

12. HaGnroieHre mocTostHCTBA TEMIIEpATyphl MPH TIaBJICHUH.

13. Moaenu TerOBBIX JBUTATEIICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MTPUTSHKEHUSL.

OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMnBITH O HAOTIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
OmnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.
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OnbITH, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTH JaBJICHHUS BO3AyXa OT €ro oonéma
HarpeBaHUs WIN OXJIAKICHUSA.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCHUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOmronenue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUloNeperadu U

paboThl BHEITHUX CHII.

8. HccnenoBanue siBJeHHS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. UccnenoBaHue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Tei. J{Ba poja 3neKTpUYecKuX 3apsaaoB. BzanmopaeiicTBue 3apsiyKeHHBIX Tell.
3akoH KynoHa (3aBUCUMOCTB CHJIBI B3aUMOJIEHCTBUS 3apsKEHHBIX TEJ OT BEIMUYMHBI 3aps0B U
pacCTOSHUS MEXKAY TeJIaMHt).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 2nexTpuyeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsioB. DJIeMEHTapHbIA dJekTpuueckuil 3apsan. CTpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apsa.

ONEKTpUYECKU TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHuKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTAX U razax.

Onektpuueckasd uenb. Cuna Toka. OJneKTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTta u MOUTHOCTH 37EKTpUUECKOro Toka. 3akoH Jlxoymns—JIenna. DnexkTpuueckue nenu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dperena. MarouTHoe mose
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IIOCTOSHHOrO TokKa. lMcrnonbp3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBAX M Ha TPAHCIOPTE.

OnbiTel  @apazges. SBieHue diAeKTpOMarHUTHOM  wHAyKuuH. IlpaBuno  Jlenma.
Onektporedeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.



W ~NUkWNE

=
= O

N NNNNRRRRRRR R
DB WNRPROOONOOOULDWN

DJIeKTpU3anus Tell.

JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DNEeKTPOCTaTUIECKAss HHIYKIIHS.

3aKOH COXpaHEHMs IJICKTPUUECKUX 3apPsI0B.

ITpOBOAHMKY U TUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAUYECKOIO ITOJIS.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKU TOK B KHUIKOCTH.

. "'a30BbIit pazps.

. IsMepeHue cuiibl TOKa aMIIepMETPOM.

. I3mepenune 31eKTpUYeCcKOro HaIpsKEHUs BOJIbTMETPOM.

. Peoctat u mMarazuH cCOnpoOTHBIICHUM.

. BzanMoeiicTBHe MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3JieJIeHHs TTOJIFOCOB MarHUTa.

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JlelicTBue MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnbrTer @apagest.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
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10.

11

13.
14.
15.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TEJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CO6opxka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYIIETO Ye€pPe3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OneITbl, JEMOHCTPUPYIOLUIME  3aBUCUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
MPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

[TpoBepka mpaBuiia CI0KEHUS HANIPSHDKEHUH TIPU MOCIIEI0BATEIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia A1l CUIIBI TOKA IIPH NTApAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

. Onpenenenre MOIHOCTH MEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MTYIIETO Yepe3 JIaMIOUKY, OT HapsDKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHuTHOTO B3aUMOICHCTBUS IIOCTOSTHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
pa3lIeIIeHHH.



16. UccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.
17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AaUMOJCHCTBHUS KATYILIKH C TOKOM U
MarHuTa OT CHJIbl TOKA Y HaIlPaBJICHHS TOKA B KAaTyIIKE.

18. M3yueHue neicTBUSI MAarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoncTpyrnpoBaHue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. Usmepenune KIIJI anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnpITHl 1O HCCIAEAOBAHUIO SIBJICHUS SJICKTPOMArHUTHOW MHIYKLIHUH: HUCCIIEIOBAHUE

VM3MEHEHUH 3HAUECHUS U HAPABJIEHUS UHAYKIHOHHOTO TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe nABMXKeHHE. HepaBHoOMepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHeHoe aBuxkenne. CBoboaHoe nagaenue. OmnbIThI
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBniii 3akoH HeroTona. Bropoii 3akon Hptorona. Tpertuit 3akon Herorona. ITpuniun
CYNEPIIO3UIUHN CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTHE BUBI TPEHUSI.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckasi ckopocTs. HeBecOMOCTh 1 eperpysKu.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboTel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
[ToTenuumanbHas 3Heprus cxkaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHU4eCKOTo JBUKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JIBUIKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pPa3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.

HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOTO JIBHKECHHUSL.

Habmronenue ABMXKEHUS Tela 0 OKPYKHOCTH.

Habmionenne MexaHM4ecKuX SBJICHHM, TPOUCXOAAIMNX B cucTeMe oTcuéra «Tenexkan
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KCHUU OTHOCUTENILHO KabuHeTa (QU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€la OT MAcChl Tela U ACHCTBYIONIEH HAa HETO CUJIBI.

8. HaOmroneHune paBeHCTBA CHIT ITPU B3aUMOJICHCTBUH TElL.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHKCHUU.
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10. IIepenaya ummysbca IIpy B3aMMOJECHCTBUH TEIL.
11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJCHCTBUN TE.



12.
13.
14.
15.
16.

CoxpaHeHrE UMITYJIbCa PU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Halntonenue peakTHBHOTO JIBHXKECHHUSI.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MEXaHU4YEeCKOW YHEPTHH MPH IBHKEHUU TeJia MOJ] IeHCTBUEM MPY>KUHBI.

Jlabopamopuwvie padbomot u onvimeol.

1.

®

10.

11.

KoncrpyupoBanue TpakTa Ajisi pasroHa M JalbHEHIIEro paBHOMEPHOTO JBHKCHHS
HIAPHKA UITH TEJIEKKH.

Omnpenenennue cpenHel CKOPOCTH CKOJBXEHHs OpyCcKa WM JBIXKEHHUS IIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

Onpenenenne ycKOpeHHUs Tela MPU PABHOYCKOPEHHOM JBHXKEHHUU MO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

[TpoBepka runoTessl: €Cliv MpU PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HadallbHOM CKOPOCTH
MyTH OTHOCATCSA KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH
OAHMHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JTABJICHHUSL.

Omnpenenenne kodhduimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS TNPU PABHOMEPHOM [IBHKEHUHM Tejla II0
FOpI/I3OHTaJ'II>HOI\/'I ITOBCPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYroCTH HpU HOABbEME Tpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. MexannuecKkue KoJ1e0aHud U BOJIHBI.
Konebarenbnoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWIA: TEpUOJ], YacToTa,

aMIUIUTyaa. MareMatuyeckuii M TOPYKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Ipu
KoJIe0aTEILHOM JIBHIKEHHH.

3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJHBI.
CpolicTBa MexaHM4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeEJ€, CEICMUYECKHE BOITHBI.
3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

Habmronenne BeIHYX/IEHHBIX KOeOaHui 1 pe3oHaHca.

Pacrnipoctpanenne mpoJoabHBIX U MONEPEYHBIX BOJTH (HAa MOJIETIH).
HaGmo1eHne 3aBUCHMOCTH BBICOTBI 3BYKa OT YaCTOTEHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Omnpenenenne 9acTOTHl U Tepro/ia KoineOaHui MaTeMaTHIeCKOT0 MassTHUKA.
Omnpenenenne 9acTOThl U Ieproia KoneOaHui Mpy>KUHHOTO MasITHHKA.

HccnenoBanue 3aBUCMMOCTH TeproAa KOJIeOaHHMI TMOABEIICHHOTO K HUTH T'py3a OT
JUIMHBI HUATH.



4. WccrnenoBaHue 3aBUCUMOCTH NEPHUOJA KOJEOAHUM MPYKMHHOIO MAaATHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWH Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl rpysa.
6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIEpUOJia KOJIeOaHUH IPYKUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHbI.
OJEeKTPOMAarHUTHOE I10Jie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH. [IIkana s5ekTpoMarHuTHBIX BOJIH. MConb30BaHuE 3J€KTPOMATHUTHBIX BOJIH JJIsi COTOBOM
CBSI3HU.
DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO Tene(oHa.
Pa3znea 11. CBeToBbIe IBJICHHS.
JlyueBas mojenb cBera. Mcrounuku cBeta. IlpsMonuHeiHoe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnenue ceera. 3akoH npeomiieHus cBeta. [lolHOe BHyTpeHHEee OTpakK€HUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.
Junza. Xox nydedt B numH3e. Ontuyeckas cucreMa (oToanmapaTta, MHUKpPOCKONA U
Teneckona. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenune 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomiieHune cBeTa.
OnTHyeckuii CBETOBOI.
Xon yuelt B coOuparomeit Junse.
XoJ Ty4deil B pacCenBaroOIIeH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JTUH3.

WK NUh WN R

[Tpunuumn neictBust poroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopaens rnasa.

11. PaznoskeHue 6€emoro cBeTa B CIEKT).

12. [TomryueHnue 6e70To CBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETOBOTO JIy4a OT yIjla NaJeHUsl.

2. H3yueHue XapaKTEpUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IIPEJIOMJICHUSI CBETOBOTO JIy4a OT yrIJla MaJeHUsl Ha
TPaHUIIE «BO3TYX—CTEKIION.

4. TlomydyeHue N300paKEHUIA C TTOMOIIBIO COOUpAIOIIEH JTUH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKON CHJIBI COOMPAIOIIECH JIMH3BI.



6. OmbITH IO Pa3JI0KEHUIO OETIOTO CBETA B CHEKTP.
7. OmneITEl 1O BOCHPHUATHIO IBETA MPEAMETOB NPH HMX HAOIIOJCHUH Yepe3 IIBETOBHIC
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Oneiter Pe3epdopaa u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-mznydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyxnonnas wmopgens atomHoro siapa. M3oromsl. PannoaktuBHble mnpeBpamieHus. [lepuon
MoJIypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsJOBOTO U MacCOBOI'O YKCENl. DHEPIHs CBSI3U
aTOMHBIX sijiep. CBs3b Macchl U d3HEpruu. Peakuuu cuntesa u nejaeHus saep. crounuku sHepruu
CoJHia ¥ 3BE31.

Snepunas snepretuka. JleiicTBUs paqlOaKTUBHBIX U3Ty4YE€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3JIy4€HUS U NOTJIOLICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. Cnextp Bogopoza.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyYECHUH.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaOGmoeHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacCTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. HMsmepeHue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IAKOIINI MOYTb.

[ToBTOpUTENEHO-0000IIAIOLTNI MOTYIIb IPEAHA3HAYEH /ISl CUCTEMAaTH3allMK 1 0000IIeHUs
HPEIMETHOTO COJIEPYKaHMsI U OTIbITA AEATENbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
¢bu3KKY, a Takke I MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY IO (pU3uKe IS
00y4aromuxcsi, BHIOpPaBIINX 3TOT yU4€OHBIN IPEIMET.

ITpu n3ydyeHnn 1aHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIBHOCTH,
Ha OCHOBE KOTOpPBIX O0ECleYuBaeTCsl JOCTHKEHHE TPEJAMETHBIX U METallpeIMETHBIX
IUTAHUPYEMBIX pe3yNbTaToB 0OydeHHus, (GOpMHpYeTCs €CTeCTBEHHOHAy4Hass I'PaMOTHOCTb:
OCBOEHHUE Hay4YHbIX METOJIOB UCCIIEIOBAHMUS IBJIEHUH IPUPOABI U TEXHUKHU, OBJIa/IEHUE YMEHUSIMU
OOBSICHATH (PU3MUECKHUE SBICHUS, IPUMEHS OJTYUYEeHHBIE 3HAHUS, pelIaTh 3a7a4M, B TOM YHCIe
KAaUECTBEHHBIE Y KCIIEPUMEHTAJIbHBIE.

[IpuHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep JaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4yTO 00yUaromuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBICHATH (pU3MUECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HayYHbIE METOJbI MCCIEeIOBaHUSA (PU3MUECKUX SIBICHUM, B TOM YHCIE TS
IPOBEPKH T'MITOTE3 U MOIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE€ OCHOBBI HamOoyiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, NPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX HICTOYHUKOB 3HEPTHUN HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne ¢(U3NKKM HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUS Yy

oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMOTHYeCKOro BOCIUTAHMUSA:

- MIPOSIBJICHHUE MHTEPEca K NCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HAYKH;

- IEHHOCTHOE OTHOIICHUE K TOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpa:KIaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
npo0JeM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHKEeHUH (pusnky;

- OCO3HaHHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHITUIIOB B ICATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIPUSATHE 3CTETUYECKUX KauecTB (PM3MUYCCKON HAyKu: €€ rapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAaHWE IIEHHOCTH (M3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MHDA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIsIOMIEN KyIbTYpbI;

- pa3BUTHE HAY4YHOI JII0003HATENLHOCTH, HHTEpPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1ar0NOTyYHs:

- OCO3HAHHE [IEHHOCTH 0€301acHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTH IIPAaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTaxX, C SJEKTPUISCKAM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- ¢(OpMHUPOBAHHOCTH HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MPaBa Ha OIMOKY U TAKOIO JKe
IpaBa y Apyroro 4ejJoBeKa;

6) Tpya0BOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa30BaTEbHOM
OpraHu3aIy, ToOpojia, Kpast) TEXHOJIOTUYECKOH 1 COIMaTbHOI HapaBIeHHOCTH, TPEOYIOINX
B TOM 4YHCIIE U (PU3NUECKUX 3HAHUIA;

- HHTEpeC K MPaKTHUYECKOMY U3YYECHHUIO IPOPEeCcChil, CBSI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJady B OO0JIacTH
OKpY>KaroIiel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIECTBUN IS
OKpY>KaloIlen cpeabl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
(u3MUECcKOil HaIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM APYTHX;

- IOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;

- MOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HcIe (GOPMYIHPOBATH HJEH,
HOHATHSA, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaxX W SBICHUSIX;

- OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCT! (DU3UKH;

- IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (pM3NYECKUX 3HAHUH;



® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa N DKOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHﬁ;

e - OLEHKA CBOMX JCUCTBUH C Y4ETOM BIIMSHUS HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.
METANPEIMETHBIE PE3YJIbTATHI
B pesynabrate oOCBOEHHMs IporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus y oOyuatomerocs OyayT c(hOpMHUpPOBaHbBI MeTalpeIMeTHble Ppe3yJbTaThl,
BKJIIOYAOIME I103HABaTEIbHbIC YHHMBEpCAlbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS
Ba3oBble oruyeckue aeiicTBUs:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN );
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMKI, OCHOBAHUS 111 0000ICHHUS
Y CPaBHEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B pacCMaTpUBaeMbIX (aKTax, JaHHBIX U
HaOJIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;

BBISBJISATh NPUYMHHO-CJICJCTBEHHBIE CBSA3M NPU HM3y4YeHUH (DU3NYECKUX SIBICHUH U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YM03aKJHO‘~IeHI/If/'I, BbIABUI'aTh T'HNIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHoM Gpu3ndeckoi 3aaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee NOIXOAAMIETO € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

MMPOBOAUTDH 11O CAMOCTOATEIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN (I)I/I3I/I“IGCKHI>'I
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘IGCKOFO SABJICHUA,

OLICHUBATh Ha MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IHq)OpMaLII/IIO, IMNOJIYYCHHYIO B XOIC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/I$I U BBIBOJBI IO pE3yjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIO)IeHI/IH, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3BUTHC (I)I/ISI/I‘{CCKI/IX IponeccoB, a TakKkKe
BBIIBUT'aTb NPCAIIOJIONKCHUSA 00 nx PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3UYHbIE METOJbl, UHCTPYMEHThl M 3alpOChl NMPU MOHUCKE M 0TOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (hOpMYy MpeAcTaBiIeHUs HHPOpPMAIUHU U
WIIIOCTPUPOBATh pELIAEMble 3a/laud HECIOXKHBIMM CXE€MaMHM, JuarpaMMaMu, HWHOH
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIC YHHBepcadbHblIe y4eOHbIe JeHCTBHUSA:

B XO0J€ OOCYXIEHHsS Y4eOHOro MmaTepuajia, pe3ysbTaToB JIa0OpaTOPHBIX paboT u
IMMPOCKTOB 3aJaBaThb BOIIPOCHI IO CYHICCTBY 06cy>1<,£[aeM0i/’I TCEMBI U BbICKA3bIBAaTh UJCH,
HAaIlCJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe OIaroKenaTeIbHOCTH OOIIEHMS;



COMNOCTABIIATh CBOM CYXAEHUS C CYXICHHSIMU JAPYTUX YYaCTHHUKOB JIHAJIOTra,
0OHapyY)XMBATh PA3IUYHME U CXOJACTBO IMO3HIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJbTaThl  BBIOJTHEHHOTO  (PM3UYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

MMOHUMATh M UCIIO0JIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAUBUAYAILHON pabOTHI MpH
PEIICHUN KOHKPETHON (PU3UIECKOM MPOOIJIeMBI;

MPUHUMATh LEJIU COBMECTHOM JIEATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JTOCTHDKCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECCHI U PE3YIbTAThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PadOThHI, JOCTUTAs KAYECTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHUBATh KaU4€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT IO KPUTEPUAM, CAMOCTOSITEIIbHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOMIHMX ISl PeIICHHS
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX IMPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTaBJISATh AJNTOPUTM pelleHuss (U3NYEcCKOl 3ajayd WM IUlaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ H3MEHEHHUS,

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTUKEHUS) pEe3Yy/IbTaTOB I€ATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUYECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

HUCIIOJIB30BAaTh IIOHATHUA: (I)I/I3I/I‘-I€CKI/IG n XHMMHUYCCKUEC ABJICHHA, Ha6JIIOI[eHI/IC,
AKCIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHUIIBI (PU3MYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperatHble COCTOSIHHS BeliecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUIEeCKOe
IBUKEHHE  (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE),  TpaeKTOpHs,
paBHOJCHCTBYOIAs cwia, AedopManus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;



paznuyath siBieHus (auddys3us, TeIoBoe JBUKEHUE YaCcTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHON OCBIO BpAILICHUS, IIepeaada JaBJICHUs TBEPAbIMU TEIAMHU,
KHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe MAaBliCHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM HEPTUM) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM uucie (pU3UYECKHe SIBICHUS B MPHUPOAE: MPUMEPHI JIBIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKHM) (PU3NYECKUX SBIICHUI;

OIKCHIBATh M3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpEMs, MYyTb, CKOPOCTh, CPEHHSSA
CKOpPOCTb, CHJIa YIPYTOCTH, CUJjla TSYKECTH, BEC Tella, CUJla TPEHUs, 1aBjIeHue (TBEPAOTro
Tena, KUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb,
IUIEY0 CHUJIBI, MOMEHT CHJIbl, KO3(PQPUIIMEHT MOJIE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETHYecKass U TMOTEHLUalIbHasl DHEPrus), MpH OIMNUCAHUU MPAaBUIBLHO TPAKTOBATh
($U3NIeCKNil CMBICI UCTIONIB3yEMBIX BEJIMUNH, UX 0003HAYCHUS U e TUHHUIIBI (PU3UIECKUX
BEJINYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIHYHHY C
OPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH HM3yYEHHBIX 3aBUCUMOCTEH (PH3UUYECKHX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBICHUS U MTPOLIECCHI, UCIOJb3YS MpaBuiIa
CJIO’KEHUS CUJI (B/10JIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J0TO€ TIPABWIO» MEXaHWKH, 3aKOH
COXpaHEHUsI MEXaHWYECKOW 3HEpPIruM, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allMChIBATH €r0 MATEMAaTUYECKOE BBIPAKEHNUE;

OOBSICHATD (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 TOTWYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4YeHHBIX CBOWCTBa (U3MUECKUX SBJICHMM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 neicTBHA, HCHONB3Ysd 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4H 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTaBIATh (PU3MUYECKHE BEIWYMHBI B (OPMYNBI M NPOBOAMTH
pacuéThl, HAXOIUTh CIPAaBOYHbIE [aHHbIE, HEOOXOOUMBIE JI1 pEIIeHUus 3ajad,
OILICHUBATh PEAIMCTUYHOCTH MOTYYEeHHON (PU3MUECKOM BETNUNHBL;

pacrio3HaBaTrhb MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B OIMCAaHUU HCCJIENIOBAaHUS BBIACIATH IPOBEPSEMOE MPEANooKeHue (TUIOTE3Y),
pa3ianyaTh ¥ MUHTEPIPETUPOBATH MOTYYCHHBIH pE3yNbTaT, HAXOAUTh OIIUOKH B XOJE
OIIBITA, JEJIaTh BBIBOJBI I10 €r0 Pe3ysbTaTaMm;

MPOBOAMTDH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tes: (OPMYIMPOBATH TPOBEPSEMbIE MPEANOIOKEHUsA, COOUpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO 000PYAOBAHNUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;



BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(PPOBBIX NMPHUOOPOB, 3alKCHIBAThH
NOKa3aHUs IPUOOPOB € YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYMHBI OT JPYroul C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHHS Tella, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMsI TeJI, CWJIbl YNIPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJIaBaHMS TeJd, YCJIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, clenys MpeIoKeHHOMY IUIaHy, (PUKCHpPOBAaTh PE3yNbTaThl IMOIY4EHHOU
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEIOKEHHBIX TaOJIUI U TPpauKOB, A€TaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JIaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIas Ha MOIPYKEHHOE B HKHUAKOCTb TEJO,
KOO PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
WHCTPYKIIMU: TIPY BBITOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMYNHBI,

coOuoiaTh TMpaBWja TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHA (B TOM 4MCIE: MOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAaX (U3MUECKUX SBICHUH M HEOOXOAUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMeEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH C OpuOoOpaMu M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM SKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleH cpese;

OCYILECTBIISATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS
Pa3IMYHbIX UCTOYHHUKOB BBIIEISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIOJHEHUN YYEOHBIX 3a/laHUI HAayYHO-TIOMYJISIPHYIO JINTEPATYPy
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl ceTu MIHTepHeT, BiaieTh
npuéMaMi KOHCIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHus WHPOPMALUU M3 OTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

C0371aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIC M YCTHBIC COOOIIECHHsSI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaru (pu3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO J1eNaTh



KpaTKue COOOIIEHUs O Pe3ysbTaTax MPOEKTOB WM Y4EOHBIX UCCIIEOBAaHUM, IPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IIPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIEAOBAaHUM pacrpeneniars 00sS3aHHOCTH B
IPYyNIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOIECHCTBHE, YUUTHIBAsE MHECHUE OKPYKAIOLIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIILICHHBIA U HEHACBILIEHHBIH Map, BIAXKHOCTh BO3yXa, TEMIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
110JI€, IPOBOJHUKHU U AUDJIEKTPUKH, TOCTOSHHBINA 3JIEKTPUUYECKUM TOK, MArHUTHOE I10JIE;
pa3iuyath SIBICHUA (TEIJIOBOE pacHIMpEHHE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCcallus,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TerIonpOBOHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DJIEKTPU3aLUs Tell, B3aUMOJICHCTBUE
3apsA0B, ACUCTBHS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHUCTBUE
MarHuToB, JAEWCTBUE MAarHUTHOIO IOJIS HAa MPOBOAHHUK C TOKOM, 3JIEKTpPOMarHuWTHAas
WHAYKIUSA) 1O OINHUCAHUI0 MX XapaKTEepPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJIEHUH B OKPY)KAIOIIEM MHpE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPHUPOAE, KpHUCTaulbl B mpupoae, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKHE SIBJICHUS B aTMOc(epe, SIeKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emiy, peid MmoarocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emiie, MOJISIpHOe
CUSIHUE, TPH OSTOM IMEPEeBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PUZNUYECKUX SBJICHUN;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTAa IUIABJICHMS, YJAElbHAas TeioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIUEHT MOJIE3HOTO
JNENCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTEIbHAS BIAQXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsi, CUJIa TOKA, JIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHUE TPOBOJHHUKA, YIEIbHOE
COIIPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOLTHOCTh AJIEKTPUYECKOTO TOKA), IPU ONMCAHUU
MPAaBUIILHO TPAKTOBATh (U3UUYECKUN CMBICT UCTOIb3YEMbIX BEIIMYUH, 0003HAUCHUS U
eAVHULBI (U3NYECKUX BEIUYMH, HaXOAUTh (OPMYyJbl, CBS3BIBAIOLIUE JIaHHYIO
bu3NYeCKyl0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TpadUKH H3yUEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMma [J1d y4yacTka 1enu, 3aKoH Jxoyns—JIeHna, 3akoH coXpaHEHUs SHEPTUHU, TIPU



3TOM /1aBaTh CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA M 3aMHUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKCHHE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIC M B KOHTEKCTE
CUTYaIMH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISABISATH NPUUUHHOCIIECICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHX IaroB C OMOPoi Ha 1—2 M3ydeHHBIX
CBOICTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHble 3adadyd B 2-3 JEUCTBHUSA, HCIONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a4H a1 ChIBATh
KpaTKO€ YCIIOBUE, BBISBISATH HEJOCTATOK JIAHHBIX IS PELICHHUS 3a/ayd, BbIOMpaTh
3aKOHBI U POPMYJIIbI, HEOOXOAUMEIE JJIs €€ pelIeHUS, TPOBOAUTH PACYETHl U CPABHUBATH
MOJTy4€HHOE 3HaUeHUE (PU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH TPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIONIB3YSl OINUCAaHUE UCCIEOBAHMS, BBIACIATH IPOBEPSEMOE MPEANONIOKECHHE,
OILICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIEIOBAHMS, IENaTh BHIBOJIBI;
MIPOBOJIMTH OMBITHI IO HAOIOJCHUI0 (PU3NICCKUX SIBIICHUH WM (PU3NICCKUX CBOHCTB
Ten (KanmwUIsIpHBIC SIBJIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUSI U HATPEBAHUS TIPHU U3JTYUYEHUU OT LIBETA
u3Nyyarouie (moriomaromieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATypbl JKUIAKOCTM W TUIOMIAAd €€ TOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aUMOJICCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMAarHWTa, CBOWCTBA DJIEKTPOIBUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHUCHIBAaTH XOJA OMNbITA U
(bopMyIUPOBaTh BHIBOJIBI;

BBITIOJIHSTH TPSIMbIE U3MEPEHUsI TeMIIEpaTypbl, OTHOCUTEILHON BIAKHOCTH BO3/1yXa,
CUJIBl TOKA, HAIPSDHKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYHH, CPaBHHMBATh PE3YNbTAaThl W3MEpPEHUN C Yy4ETOM 3aJaHHOMI
a0COIOTHOM MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIHMYMHBI OT JPYroH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
HCCIIETIOBAHKUE TIOCIIEIOBATEILHOTO W MapajlIeIbHOTO COEIUHEHUI MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys
MPEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH B BUJIE
Ta0nuIl ¥ rpadMKOB, JIeTaTh BHIBOJIBI IO pe3yIbTaTaM MUCCIICTI0BAHMS;

MPOBOANTH KOCBEHHBIE M3MepeHUs (U3NYECKUX BENUYHMH (yIeNbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTHUBJICHHE MPOBOJHUKA, padOTa ¥ MOIIHOCTh AJIEKTPUIECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COoOMpaTh OKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEIys
MPEII0KEHHOW UHCTPYKIIMU, U BEIYUCIIATH 3HAUCHUE BETUUYHUHBL;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  Ja0opaTOPHBIM
o0opynoBaHueM;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpPON HAa UX OMHCAHUSA (B TOM YHCJE: CUCTEMa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYHK AJIEKTPUUYECKOU



SHEpPrUH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIrATENb
NOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAaHUS O CBOMCTBaX (M3MYECKHX SIBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPONCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpPaHMS, 3JEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DJICKTPUYECKHX IIEeTIEH C TOCIE0BATEIIbHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEeH;
IOPUBOAUTH TpHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) MPAKTUYECKOTIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM JKU3HM Uil oOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKaroIleH cpese;

OCYILECTBIIATh MOMCK HHpOpMaLUU pu3nuecKoro cogepkanus B IntepHere, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M MYyTEM CPaBHEHUS JIOTIOJHUTEIFHBIX HWCTOYHUKOB BBIACISATH
UH(POPMALIKIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIIOJHEHUU YUEOHBIX 3a/laHMI HAyYHO-TIOMYJSPHYIO JIMTEpaTypy
(bU3UUEcKOro coepxKaHus, ClipaBOUYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaeTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHus HHPOPMAUM W3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHbIE IUCBMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHHUs, 00o0O0mIas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHKOB (PM3UYECKOTO COJEpPKAHUS, B TOM YHCIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM HMCCIEN0BATENbCKON
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3YYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3MKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIHEH;

IpY BBIOJHEHUH YYeOHBIX IPOEKTOB W HCCIECNOBAaHHMNA (U3NYECKHX IPOIECCOB
pacmpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JauaMH,
CIIEZINTH 32 BBIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMOJEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHHI:

UCTIONb30BAaTh TOHATHS: CHCTeMa OTcu€Ta, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 IBMXKEHUs, Nedopmanus (yrnpyras, miacTH4ecKas),
TpPeHHE, IEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE,
MeXaHW4YecKue KojieOaHWsi U  BOJIHBI, 3BYK, HHOPa3ByK ¥  YJIbTPa3BYK,
OJICKTPOMArdHvTHBIC BOJIHBI, HIKaJIa J3JICKTPOMAarHUWTHBIX BOJIH, CBCT, 6J'II/130py1<OCTI) u
JATbHO30PKOCTh, CHEKTPhl HCIyCKaHWS M TOTJOIIeHUus, anbda, Oera- M Tramma-
H3JITYyUCHUS, U30TOIIbI, AACPpHAsA SHCPICTHUKA,

pa3nnyarh sIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJUHEIHHOE IBMKEHUE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABMKEHUE, CBOOOHOE MaJIcHUE Tell, PABHOMEPHOE
NIBW)KEHHUE 110 OKPY)KHOCTH, B3aMMOJCHCTBHE TeEJl, PEAaKTUBHOE JIBIDKEHHE,
KoJieOaTeNlbHOe JBWIKEHHE (3aTyXarollie W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaXXCHHE 3BYKa, MPSIMOJMHEWHOE pPACIpPOCTpPaHECHHE,



OTpa)kKCHHE U IIPEIIOMIICHUE CBETA, IOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTPA U3ITYYEHUS) [0
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAHHOE
bu3nyeckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKPYXKaroleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHUSA B MPUPOJE: MPUIMBBI U OTJIHBBI, ABIKCHHUE IJIAHET
ConHeyHOM cUCTEMBl, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHE BOJIHBI, LIYHAMH, 3XO, LBETa TEll,
ONTUYECKHE  SBJIECHUSA B  INpUpPOAE, OHOJOrMYecKoe  JEeWCTBUE  BHIUMOTO,
yIBTPaUOIETOBOIO M PEHTTEHOBCKOTO HM3JIYYCHUW, €CTECTBEHHBIN paJMOaKTHUBHBIN
(OH, KOCMHMYECKHME JIy4H, pAAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JieicTBUE palnOAKTUBHBIX M3JIyYCHUH Ha OPraHU3M 4elloBeKa), PU 3TOM ME€PEBOAUTH
IPAaKTUYECKYI0 33aJady B y4eOHYIO, BBIICNIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Te U (pU3MUECKHE SBICHUS, UCTIONB3Ysl (PH3NUECKUE
BEJIMYMHBI (CpPEIHSAsS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, MepeMEILEHUE, MMyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYroCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOrO MaJeHMsl, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUUYECKasi paboTa U MOIIHOCTh, MOTEHIMAJIbHASL SHEPTHsl TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETUYeCKast
SHEprus, MOJHasg MEXaHUYeCcKas SJHEPIHsl, IEPHO] U YacToTa KojeOaHu, JJIMHA BOJIHBI,
IPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTENb MPEIOMIIEHUS CPEJIbI),
IpU ONMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIIOJb3YEMbIX BEJTUYHUH,
0003Ha4YeHHs] M €AMHUILIBI (PU3HUECKUX BEIMYMH, HAaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3NYECKYIO BEIMYUHY C IPYTUMH BETMYUHAMU, CTPOUTH IPaPUKU N3YUEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPaHEHMs DHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHMs, NMPUHLUI CYNEPHO3ULUU CHII,
IIPUHLINI OTHOCUTENBHOCTH ["annnes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaK€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsA0BOrO M
MacCOBOI'0 YHCEJI TPU SJIEPHBIX PEAKIIHUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSICHATh (pU3MYECKHe MPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  NIPAKTUKOOPHUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—
3 u3y4YeHHBIX CBOWCTBAa (U3MYUECKUX SBICHUM, (PU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pelaTh pacuéTHbIE 3aJa4M (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH), HCTIONb3Y
3aKOHBl M (DOpMyJIbl, CBsI3bIBAIOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUSL 3a/add 3allUChIBaTh KpaTKOE YCJIOBME, BBIABIATh HEAOCTAIOLINE WIN
U30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
IIPOBOJAMTH PACYETBI W OLEHUBATh PEAIMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTth MpoOJIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINHCAHUE MCCIECNOBAHMSI, BBIACIATH IIPOBEPSEMOE IPEAIIONIOKEHUE,



OLICHUBAaTh MPABUIBHOCTh MOPs/AKA HIPOBEIEHUS HCCIEAOBAaHUS, JelaTh BbIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTHU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbI MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3jioKeHue OesIoro CBeTa B CIEKTP, N3yUYEeHUE CBOMCTB H300paKEeHUS B TNIOCKOM
3epKajie M CBOWMCTB HM300paXCHHs TNpeAMeTa B COOHMpAlolIel JIMH3e, HaOII0JeHHE
CIUIOIIHBIX M JIMHEHYaTBhIX CIIEKTPOB M3JIy4EHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOrO Habopa 000pylOBaHMs, ONUCHIBATh XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

[IPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpEneNss CpeaHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoc00a u3MepeHus (M3MEPUTEIHLHOTO TPUO0Pa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEJIWYMH C MCIOJIb30BaHHEM
NPSMBIX H3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, NepHoia KojaeOaHUi MaTeMaTHYECKOI0 MasiTHUKA OT JAJIUHBI
HUTH, 3aBUCUMOCTH yIJla OTPAXXEHUs CBETa OT yIJia MaJCHUs M yIila IPeloMIIeHUs OT
yIiia MajeHus): IJIAaHUPOBATh HMCCIEIOBAHUE, CAMOCTOSITEIBHO COOMpATh YCTAaHOBKY,
(UKCUpPOBATh pPE3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BUJC
TaOJIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3UUYECKUX BEJIWYMH (CpeAHsAs CKOpOCTb M
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TPEeHHsI CKOJIBKEHHUS, MeXaHHueckass pabora u
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOaHMIH MaTEMaTHIECKOTO U IPY>KUHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparoed JMH3bl, pPaJUOaKTUBHBIN (OH): MIaHUPOBATh
U3MEpEHHusi, coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATH W3MEPEHUs,
cllefys MpeJI0KeHHON HHCTPYKIIUH, BBIYMCIISATh 3HaU€HUE BEIMYMHBI U aHAIM3UPOBATh
MIOJTy9YEHHBIE PE3YIIBTATHI C YIETOM 33JJaHHOM IMOTPEITHOCTH H3MEPEHHIA;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyI0BaHUEM;

pa3nn4aTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKMX MOJeNel: MarepuanbHas
TOYKa, aOCOTIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHETapHast MOJIENIb aTOMA, HYKJIOHHAst MOJIENIb AaTOMHOTO S/pa;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKEHHUS,
paccTosHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OUKHU, IEPUCKOI, (poToanmapaT, ONTUYECKHE
CBETOBOJIBI, CITEKTPOCKOII, ITO3MMETP, Kamepa BuibcoHa), WCHONB3ys 3HAHUAA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHUHBIE PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NMPUOOPOB M TEXHOJOTHMYECKUX IPOLECCOB NMPHU PELICHUH y4eOHO-
NPaKTUYECKUX 3aJay, ONTUYECKUE CXEMBbI JJIS MOCTPOCHHUS M300paXKEHUN B IIIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

MPUBOAUTH TPHUMEPHl (HAaXOAUTh WHGOPMAIIMI0O O TPHUMEpPax) MPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM MW3HM [UId oOOecledeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,



COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEAECHUS B
OKpYXKarolleH Cpee;

® OCYIIECTBJIATh TMOMCK HWHpOpMauuu (usnyeckoro coxaepkanuss B HMHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIHMPYs TOUCKOBBIM 3allpoCc, HAXOIUTh IYTH OIPEIEICHUs
JIOCTOBEPHOCTH TOJY4YE€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH H
JIOTIOTHUTEIIbHBIX UCTOYHHUKOB;

® UCHOJb30BATH IPHU BBHITOJHEHUH y4eOHBIX 33/JaHUI HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3U4ECKOro coaepkKaHus, ClIpaBOYHbIE MaTepHallbl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMALUM W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE HH(pOpPMALUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJEP)KAHUS, MYOJMYHO MPEACTABIATh PE3YJIbTaTh
IIPOEKTHOM WM MCCIEN0BAaTENbCKOW NI€ATEIbHOCTH, IIPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
U3y4EHHbIN MOHATUHHBIN anmapar U3y4aeMoro paszaeia (U3MKH U COIMPOBOXKIATh BHICTYIICHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

« TEMATHUYECKOE INTAHUPOBAHHUE

7 KITACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne  HaumenoBanue
(undposbie)
n/  PpasiesioB U TeM Bcer Konrtposbn  IIpakruyec
oOpa3oBaTe/ibHbIEC
n NpOrpaMmbl 0 ble padoThI KHe padoThl
pecypcsbl
Paszpen 1. ®dusuka u €€ poJib B IO3HAHNH OKPY:KaIOLIEro Mupa
bu6mmoreka [JOK
®dusuka - HayKa o
11 DO 2 https://m.edsoo.ru/7f41
pupoa 6194
DUBIIecKe bu6mmoreka [IOK
1.2 BIHIHLL 2 1 https://m.edsoo.ru/7f41
© 6194
EcrecTBenHOHay4 bubnmoreka [JOK
1.3 HBIA METOI 2 1 https://m.edsoo.ru/7f41
MO3HAHUSA 6194
Hroro no paszneny 6

Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BeleCTBA

Crpoerue bubmuorexa [JOK
2.1 BelIeCTEa 1 https://m.edsoo.ru/7f41
HI 6194
JIBiokeHue u bubnuorexa [JOK
2.2 B3aHMOJICHCTBHE 2 1 https://m.edsoo.ru/7f41
YaCTHII BEIIECTBA 6194
ArperatHbie bubnmoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

Paznen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel

5

MexaHn4eckoe bubmorexa [IOK
3.1 3 https://m.edsoo.ru/7f41
JBUKEHUE 6104
MHeniits. Macca bubmuoreka [JOK
3.2 P, ’ 4 https://m.edsoo.ru/7f41
IUIOTHOCTD 6104
bu6mmoreka [IOK
3.3 Cuia. Bune! cun 14 https://m.edsoo.ru/7f41
6194
Utoro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JlaBieHue.

Ilepenaua

JIaBJICHUS bu6mmoreka [IOK
4.1 TBEPABIMHU 3 https://m.edsoo.ru/7f41

TenaMu, 6194

KUJIKOCTSIMH 1

razamu

Tlasene bubmuorexa [JOK
4.2 5 https://m.edsoo.ru/7f41

KUJIKOCTH 6104

bu6mmoreka [JOK

4.3 Amocpeproe 6 https://m.edsogru/7f41

JTaBJICHHUE 6194

[erictBue

KVIKOCTH i 1233 bubmuorexa [JOK
4.4 . 7 https://m.edsoo.ru/7f41

Ha MOTPYKEHHOE B 6194

HUX TEJIO

Hroro mo pazaeny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

Pa6ota u bubnnorexka [JOK
5.1 3 https://m.edsoo.ru/7f41

MOIIIHOCTD s100

IIpocTeie bubnmoreka [JOK
5.2 b 5 https://m.edsoo.ru/7f41

MCXAaHU3MBbI 6194

Mexanudeckast bu6muorexa [IOK
53 4 https://m.edsoo.ru/7f41

JHEPTHUs

6194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

12

PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 4 12
YACOB I1O0
[MPOT'PAMME
8 KJIACC
N HanmeHoBaHime KosauuecTBo yacoB DJIeKTPOHHbBIE
(undposBbie)
n/  pasgenoButeM  Bcer Kourpoabn — Ilpakrmueck
oOpa3oBaTeJibHbIE
I NMporpaMMabl 0 ble padoThI ue padoThbl
pecypcbl
Pa3pen 1. TenioBble iBJIeHUSA
Crpoenue u bubnuoreka [IOK
11 CBOICTBA 7 https://m.edsoo.ru/7f41
BEILICCTBA 81ce
TelLIoBLIe bubnuoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f41
MIPOIIECCHI 81ce
Hroro no paszneny 28
Pasnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIEKTpUUYECKHE
3apsael. bubmmnoreka HOK
2.1 3apsKeHHbIE 7 1 https://m.edsoo.ru/7f41
TEna U UuxX 81ce
B3aNMOJICHCTBHE
IToctostHHBIN but6mmoreka [IOK
2.2 AIIEKTPUUYECKHIA 20 2 7 https://m.edsoo.ru/7f41
TOK 81ce
MArHITHLLE but6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBIICHUS
8lce
but6mmoreka [IOK
ONEKTPOMarHuT
24 4 https://m.edsoo.ru/7f41
Hasi UHAYKIUS 81ce
Uroro mo pazneny 37
PezepBHOE Bpemst 3
OBIIEE
- 68 4 145

KOJIMYECTBO



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

YACOB 10

ITIPOT'PAMME
9 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudposbie)
n/  pasgeroBuTeM  Bcer Koumrposbn — IIpakrmyeck
o0pa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThI e padoThbl
pecypcbl
Paznea 1. Mexannueckue siBJIeHHUS
Mexanuueckoe
bubmuorexa [JOK
IBIKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €10
4a6
OIMCaHUs
BzaumoneiicTeu bubmorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
€ Tell
436
3AKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs 426
Wroro mo paszneny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
Mexanuveckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoaeOaHus
4a6
MexaHnyeckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK 426

Hroro no pazneny

15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

ONEKTPOMarHuT
HOE TI0JIe U
3.1

3JIEKTPOMAarHuTH
bI€ BOJTHBI

Hroro no pazneny

6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6

Pa3nen 4. CBeToBbIe IBJICHUSA

3aKOHBI
4.1 pacrIpoCTpaHeHH
1 CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

JIuH3b1 1 bubmuorexa [JOK
4.2 ONTHYECKUE 6 3 https://m.edsoo.ru/7f41a
IPUOOPHI 4a6
Paznoxenue bubnuorexa [JOK
4.3 Oenoro cera B 3 2 https://m.edsoo.ru/7f4la
CHEKTp 4a6
Hroro mo pazaeny 15
Paznen 5. KBanToBBI€E SIBJICHHS
Hcnyckanue u bubnnorexa [HOK
5.1 TTOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crboetiie bubmuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aATOMHOTO Sipa
4a6
ArenHbIe bu6mmoreka [IOK
53 P 7 1 1 https://m.edsoo.ru/7f41a
peakuu 426
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
[ToBTOpeHue n
00001eHNE bu6nmoreka [JOK
6.1 COJIepKAHUS 9 2 https://m.edsoo.ru/7f41a
Kypca (hU3uKH 3a 436
7-9 xnacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 3 27
YACOBIIO
ITPOI'PAMME
INOYPOYHOE INIVIAHUPOBAHHUE
7 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne Jdara
Kourpoas IIpakruue uupposbie
n/ Tema ypoka Bce usyye
HbIE cKHe o0pa3oBaTe/ibHbI
1 ro HUA
padoThbI padoThbI e pecypcsl
®dusznka —
1 HayKa o 1
pupoie.
SBnenus



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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MIPUPO/IBI.
dusnuyeckue
SIBIICHUS

Mexanudeckue,
TCIJIOBBIC,
ANEKTPUYECKHUE,
MarHHuTHEIE,
CBETOBEIE,
3BYKOBBIC
SIBJICHUS

duznueckue
BEJIMYUHBI U UX
U3MepeHne

Ypok-
UCCIIEJOBaHUE
"U3mepenue
TEMIIepaTypbl
IIPU OMOLIA
KUJKOCTHOTO
TEPMOMETPA U
JaT4ynuKa
TeMneparypol"
Kak ¢uzuka n
ApYyrue
€CTECTBEHHBIE
HAyKH U3y4aroT
pUpONY.
EcrecTBeHHOHAy
YHBIA METO/T
MO3HAHUS.
Onucanue
buznuecKux
SIBJIEHUU C
MOMOIIbIO
Moenen

Ypoxk-
UCCIIEJOBaHHE
"ITpoBepka
TUIIOTE3bI:
JATbHOCTh
MOJIETA TIAPUKA,
MYILEHHOTO
TOPU30HTAIIBHO,

bu6mmoreka [JOK
https://m.edsoo.ru/f
f09f72a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

TeM OOJIBIIIE,
4yeM OoJIbIIe
BbICOTA ITycKa"

Crpoenue
BCIIIECTBA.
OmbITHI,
JIOKa3bIBAIOIIHC
JTIUCKPETHOE
CTPOCHHE
BEIECTBA

JBr>xenue

YACTHI]
BEIIlECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/f
f09feOa

bubmuorexa [JOK
https://m.edsoo.ru/f
f0a013e

10

Ypok-
HCCIICAOBAHUE
«OnbITE IO
HaOJIFO JEHUTO
TEII0BOr0
pacIIMpeHHs
ra3oB»

ArperatHble

COCTOSAHHUA
BCIICCTBA

11

Bsanmocss3s
MEXIY
CBOMCTBaAMH
BEIIIECTB B
pa3HBIX
arperaTHbIX
COCTOSIHUSIX U
nux
ATOMHOMOJIEKYJT
SIPHBIM
CTPOECHUEM.
Ocob0eHHOCTH
arperaTHbIX
COCTOSTHUM BOJIbI

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0a0378

12

MexaHnn4deckoe
JIBHKCHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE
JIBIDKCHUE

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

13

CKopocCTb.
Ennuauner
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a079c

14

Pacuer nytu u
BpPEMEHU
JBUKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a0ae4

15

Nuepuus. 3akoH
WHEPIUH.
Bsaumopeiicteu
€ TeJI KaK
MpUYHHA
W3MEHEHHS
CKOPOCTH
JIBIKEHUS TEN

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a0c10

16

ITmoTHOCTE
BEIICCTBA.
Pacuer Mmaccel u
o0beMa Tena 1o
€ro IIOTHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/f
f0aOfee

17

JlaboparopHas
paborta
«Onpenenenune
IUIOTHOCTHU
TBEPIOTO TEJIA»

18

Pemenue 3agau
10 TEME
"II10THOCTH
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0al23c

19

Cuia kak
XapaKTEepPUCTHKA
B3aUMOJCHCTBUS
ten. Cuia

YIPYTOCTH.
3akoH I'yka

20

JlaboparopHas
pabora
«M3yuenune
3aBHCUMOCTH
pactsKkeHust
(medopmariun)
HPY>XUHBI OT
MPUIT0KEHHON
CHJIBD)



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

SIBieHue

21 TSCOTEHUSL.
Cuna TspKecTH
CBs13b MEXTY
CHIION TSKECTH
1 MaccoM Tea. bubnuorexa [JOK
22 Bec Tena. https://m.edsoo.ru/f
Pemenue 3amau f0al778
o teme "Cuita
TsDKecTH"
Cuna TsKecTd
Ha OPYIUX
b bubnnorexa [JOK
ILUTAHETAaX.
23 DusHIeCKIe https://m.edsoo.ru/f
f0a1502
XapaKTePUCTUKH
IUIAHET
bubmuorexa [JOK
Hsmepenue cui.
24 Tlanmome https://m.edsoo.ru/f
P foalsce
bu6mmoreka [IOK
Bec tena.
25 H https://m.edsoo.ru/f
€BECOMOCTbD f0a1778
CrnosxeHue 1ByX
cHi,
HaIpaBJIEHHBIX bubnuoreka [IOK
26 10 OTHOU https://m.edsoo.ru/f
MIPSIMOU. f0ala70
PaBHOmelCTBYIO
mast CUiI
Pemenue 3agau
97 }'10 TEME )
PaBHoxeiicTBy
romfasg cun"”
Tpenue
CKOJIBJKEHUS U
bubmuorexa [JOK
TPEHUE TIOKOSI.
28 Toere 5 https://m.edsoo.ru/f
peHie f0alb9c
npupoae 1
TEXHUKE
JlaGopaTopHas
bubmuoreka [JOK
pabota
29 https://m.edsoo.ru/f
«M3yuenune

3aBUCHUMOCTH

f0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

30

31

CHUJIbI TPEHUSA
CKOJIBXKEHUS OT
CUJIbI JABJICHUS
U XapakTepa
CONPUKACAIOLIN
xcs
ITIOBEPXHOCTEMN

Penrenue 3anau
Ha OIpeJIeIICHUE
PaBHOJICHCTBYIO
IeH CHITBI
Pemenue 3amau
o TemMaM: «Bec
TEaay,
«I"paduueckoe
n300paxeHue
crny, «CHuiny,
«PaBHOZIEHUCTBY
foIIas CHU»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOaldeO

32

33

34

KonTponbHas
pabora o
TeMam:
«MexaHn4ecKoe
JIBMOKCHUE,
«Macca,
TIJIOTHOCTBY,
«Bec Temay,
«['papmueckoe
nu300paxeHue
cun», «Cuie»

JlaBneHue.
CrocoObI
YMEHBUIEHUS U
YBEJIUUCHUS
JIaBJICHUS

JlaBneHue rasza.
3aBHCHMOCTD
JIaBJICHMS ra3a
oT 00BEMa,
TeMnepaTypbl

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0a20a6

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0a2376

35

Ilepenaua
JIaBJICHUS
TBEPABIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a25b0



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

TEeIaMHu,
JKUIKOCTSIMU U
rasamu. 3aKOH
ITackans

JlaBneHnue B
KUAKOCTHU N

bu6mmoreka [IOK

36 rase, BbI3BaHHOE https://m.edsoo.ru/f
IEeUCTBUEM f0a2718
CHJIBI TSIDKECTH
Pemenne 3amau
10 TEME
bu6mmoreka [IOK
«JlaBieHue B
37 https://m.edsoo.ru/f
JKUAKOCTH U £022826
rase. 3akoH
ITackams»
bu6mmoreka [IOK
Coobmarornuecs
38 coc TI - https://m.edsoo.ru/f
e f0a2970
LT ——— bu6mmorexa [IOK
39 . P https://m.edsoo.ru/f
1 pece f0a3136
ManomeTpsl.
40 HopmHeBoﬁu
JKUIKOCTHBIH
HacocC
ATtmocdepa
3emin.
[Tprunnb
CyIIIECTBOBAHUS
BO3IYIITHOH
- bubmuoreka [IOK
000JI0UKH
41 e https://m.edsoo.ru/f
© ’ f0a2b5a
3aBUCUMOCTh
aTMOC(epHOTo
aBJIEHHS OT
BBICOTHI HaJl
YPOBHEM MOPS
Bec Bo3nyxa. bubnuorexa [JOK
42 ATtmochepHoe https://m.edsoo.ru/f
JaBJICHUE f0a2b5a
bu6mmoreka [IOK
N3mepenne
43 https://m.edsoo.ru/f
aTMoc¢epHOro

f0a2da8



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

naBieHus. OnpIT
Toppuueniau

44

3aBUCHUMOCTH
atMochepHoro
JIABJICHUS OT
BBICOTBI HAg
YPOBHEM MOPSI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fO0a2fc4

45

bapomerp-
aHepou/I.
ATtMocdepHoe
JIaBJICHUE Ha
Pa3InYHBIX
BBICOTaX

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a2fc4

46

Pemenne 3amau
10 TEME
"ATtmochepHoe
nasiexue"

47

erictBue
JKHIKOCTH U
rasa Ha
MOTPYKEHHOE B
HHUX TeJIO.
ApxumenoBa
cuia

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0a3276

48

49

JlaboparopHas
paborta
«Onpenenenne
BBITAJIKUBAIOILIE
W CHUIIBL,
JIEUCTBYIOLLIEH
Ha TeJo,
NOTPYXEHHOE B
KUIKOCTH)

JlaGopatopHas
pabota o Teme
«Hccnenosanue
3aBUCUMOCTH
BEca Tela B BOJIE
0T 00BbEMa
IIOTPY’KCHHOM B
KHUJIKOCTh YacTH
Tena»

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/f
f0a3514



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

50

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a3a96

51

52

JlaGopatopHas
pabora
"KoHcTpynposa
HUE apeoMeTpa
WIn
KOHCTPYUPOBaH
ue JOJKH U
OIpenieNIeHue €€
TPy30M0ABEMHO

ctu"

Pemenue 3amau
10 TEMaM:
«IlnaBanne
CyJOB.
Bo3znyxoriaBan
uey, «/laBnenue
TBEPABIX TEJ,
JKUJIKOCTEN U
ra3oB»

bubmuorexa [JOK
https://m.edsoo.ru/f
f0a3654

53

Mexanuueckas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a3f82

54

55

MOIIHOCTS.

J 2B105050200051
MOIIIHOCTH
Ypoxk-
HCCICAOBAHUE
"Pacuér
MOIIIHOCTH,
pa3BHBaEMOM
IIpU MOABEME T10
nectuuie"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0a3f82

56

IIpocteie
MEXaHHU3MBbI.
Ppruar.
PaBHoBecue cun
Ha pblyare

57

KonTponbsHas
pabora 1o Teme
«JlaBenue



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

TBEPJBIX TE,
JKUOKOCTEN U
rasoBy /
Bcepoccuiickas
MIPOBEpOYHAs
pabora

Pe3epBHblii
ypok. Pabora ¢
TEKCTaMu 110
Teme «JlaBiaeHne
TBEPIBIX TEIL,
JKUAKOCTEN U
ra3on» /
Bceepoccuiickas
MIpOBEpOYHAas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOa4ffe

59

60

61

Ppruaru B
TEXHUKE, OBITY U
pUpoJIe.
JlaGopatopHas
pabota
«HccnenoBanue
YCIIOBUU
paBHOBECHS
peIryara

Pemenue 3amau
10 TEME
«YcnoBus
paBHOBeECHS
pbIaara

Koapdpuument
MI0JIE3HOTO
JEUCTBHUS
MeXaHHU3Ma.
JlaboparopHas
pabota
«3mepenne
KII/
HaKJIOHHOM
IJIOCKOCTH

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a48a6

62

Penrtenue 3anau
10 TEME
"Pabora,

bubmuoreka [JOK
https://m.edsoo.ru/f
f0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

MOIIHOCTb,
KHHU

63

Mexanuueckas
SHEPrusl.
Kunernueckas u
MMOTCHIIMATbHAS
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a4252

64

3aKkoH
COXpaHEHUS
MEXaHWUYCCKOU
SHEPTUu

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0a4360

65

Ypok-
HKCIIEPUMEHT I10
TeME
"OxcnepumeHTa
JIEHOC
omnpeaeeHue
W3MEHEHMS
KUHETHYSCKOH 1
MOTCHIIMATLHON
SHEPTUH MPHU
CKaTLIBAaHUH
TeJa 1o
HaKJIOHHOM
IUIOCKOCTH"

66

Kontponbnas
pabota no Teme
«Pabora u
MOIIIHOCTb.
OHeprus»

67

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH I10
TeME
"MexaHHn4ecKoe
IBHKeHHuE"

bubmuorexa [JOK
https://m.edsoo.ru/f
f0a4eeb

68

Pe3epBHbIit
ypok. Pabora c
TEKCTaMU 110
teme "Padora.
MoHOCTS.
Oneprug”



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

8 KUIACC

68 4

KoaudecTBO 9acoB

12

Ne

n/  Tema ypoka Bce Kontpoar

HBbIC

n ro
padoThI

IIpakTuye
cKHe
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJIbHbI
e pecypchbl

Jlara
usyue
HUS

OcHOBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH B UX
OIIBITHBIE
MOATBEPKICHU
o

Maccau
pa3zmep
aTOMOB U
MOJIEKYI

bubnuoreka [IOK
https://m.edsoo.ru/ff
0a5256

Mopaenu
TBEPIOTO,
KHUJIKOTO H
ra3oo0pa3Horo
COCTOSTHUM
BEIIIECTBA

OObscHeHUE
CBOICTB
TBEPAOTO,
JKHUJIKOTO U
ra3oo0pa3Horo
COCTOSIHUM
BEIIECTBA HA
OCHOBE
ITOJIOKESHUH
MOJIEKYJISIPHO-
KUHETUYECKOM
TEeOpuun

bubmmoreka IIOK
https://m.edsoo.ru/ff
0a540e

Kpucrannuuec
KHe 1

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

amopQHbIe
Tena

CMmaunBaHue u

KaIUJUISIPHOCT bubnuoreka [JOK
6 b. https://m.edsoo.ru/ff
[ToBepxHOCTHO 0a5530
€ HATsDKCHUE
Tennosoe bu6nmoreka [IOK
7 pacuIMpeHue U https://m.edsoo.ru/ff
CcoKatue 0aba26
Temneparypa.
CBs3b
TEMIIEPATYPHI
8 CO CKOPOCTBIO
TEILJIOBOTO
JIBHOKCHUS
YaCTHI]
BrytpeHnHss
SHEPrHsl.
bubnmorexa LIOK
CniocoOb1
9 EMCHCHIS https://m.edsoo.ru/ff
. 0a5c60
BHYTpEHHEN
SHEPTUU
Buner bu6nunorexa LIOK
10 TeruIonepe1aq https://m.edsoo.ru/ff
" 0a6412
VYpok-
KOH(epeH1us
"IIpakTHuecko
e
HCIIOJIb30BaHU
but6mmoreka [IOK
€ TEILIOBBIX
11 BofeTR https://m.edsoo.ru/ff
CBOHC 0a65¢c0
BEIIIECTB U
MaTepuasoB B
eJIsIX
3HeprocOepex
eHus"
KoauuecTtBo
but6mmoreka [IOK
TEIUIOTEHL.
12 https://m.edsoo.ru/ff
VnenpHas

TCIINIIOEMKOCTD

0a6976



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

13

14

YpaBHeHue
TEIUIOBOTO
OajaHca.
TemnooOMeH u
TEIIOBOE
paBHOBECHE

JlaGopaTopHas
pabora
"UccneqoBanu
€ SIBJICHUS
TemI000MeHa
npu
CMEIIMBAHUH
XOJIOJTHOM 1
ropsiaeit
BOABI"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a7088

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a6a98

15

16

17

Pacuer
KOJINYECTBA
TEIUIOTHI,
HEOOXOIMMOTO
JUISt
HarpeBaHus
TeIa u
BBIJICTISIEMOTO
UM TIPH

OXJIAXK ICHUH
JlaGopatopHas
pabota
"Onpenenenne
YAECITbHON
TEIUIOEMKOCTH
BerecTna"

OHeprus
TOTIIIMBA.
VnenpHas
TETUTIOTa
CTOpaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a6bh0

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a7b5a

18

IImaBnenue u
OTBEpJICBaHUE
KPHUCTaJUINYEC
KHX Tell.
VnenpHas

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a71d2



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

TCIIJIOTa
IJIaBJICHUS

19

JlaGopatopHas
pabora
"Onpenenenue
YAEIbHOU
TEIUIOTHI
TUTaBIICHUS
apaa"

bu6nmorexa [IOK
https://m.edsoo.ru/ff
Oa72fe

20

[TapooGpa3zoBa
HUE U
KOHJICHCALIUS.
Ucnapenue

bubnuoreka [{OK
https://m.edsoo.ru/ff
0a740c

21

Kunenue.

VY nenbHas
TeIIoTa
napooOpa3oBa
HUS U
KOHJICHCAIIUH.
3aBUCHUMOCTh
TEeMITepaTyphl
KHUIICHUS OT
aTMoc¢epHOro
JIaBJICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a786¢

22

BnaxxnocTh
BO3/IyXa.
JlaboparopHas
paborta
"Onpenenenne
OTHOCHUTEIIBEHO
U BIAXXHOCTH
BO3/1yXa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a7628

23

Pemenne
3aJa4 Ha
onpeacIeHue
BIAXXHOCTH
BO3/1yXa

24

[TpuHIMTIBI
paboThl
TEILIOBEIX
JIBUTaTEJICH.
[TapoBas
TypOuHa.



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

JBurarenn
BHYTPEHHETO
CropaHus

25

26

27

KII,
TEIJIOBOrO
JIBATATEI.
TenmoBrie
JIIBUTATENIN U
3alnuTa
OKpYyXaromiei’
cpenbl

3aKoH
COXpaHEHHUS U
MIpEBpaICHHS
SHEPTHH B
TEIIOBBIX
npoiieccax

IToaroroBska k
KOHTPOJbHOU
pabote 1o
TeEME
"TerioBble
SIBJICHHS.
N3menenne
arperaTHbIX
COCTOSIHUM
BelecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oa7c’c

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a83f2

28

29

Kontponbnas
pabora mo
TeMe
"TeruoBble
SIBIICHHS.
N3menenune
arperaTHbIX
COCTOSIHUM
BerecTna"

OnexTpusanus
ten. JIBa pona
IIEKTPUIECKU
X 3apsi/ioB

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0a86ae

30

Ypok-
HCCIIEN0BAHUE
"DnekTpuzanu



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

31

32

s Tel
WHIYKIIMEN U
npu
COTIPUKOCHOBE

HUH

Bzaumoneiicts
ne
3apsHKEHHBIX
Tel. 3aKOH
Kynona

DIIEKTPUUIECKO
€ TmoJe.
HarnpsxeHHOC
Tb
3JIEKTPUYECKOT
0 TOJISl.
ITpuHumn
CyNEepHo3UIUU
ANEKTPUUECKHU
X Tosneun

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a87e4

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a8ala

33

Hocurenn
IEKTPUICCKHU
X 3apsI0B.
OneMeHTapHBI
U 3aps.
Crpoenue
aToma

34

35

IIpoBoHMKY 1
JTUDJICKTPUKH.
3aKoH
COXpaHEHUs
ANEKTPUUECKOT
0 3apsaa
Pemenne
3aj1a4 Ha
MIPUMEHEHUE
CBOICTB
ANEKTPUUECKHU
X 3apsiioB

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0a8ef6

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a90cc

36

DNEeKTpUYECKH
! TOK, yCIIOBUS
€ero

CYILIECTBOBAHU

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a95a4



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

1. UcToyHnku
3JIEKTPUYECKOT
0 TOKa

37

JencTBus
ANEKTPUUECKOT
0 TOKa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a9%6b2

38

Ypok-
HCCIICAOBAHHUE
"JleiicTBUE
AIEKTPUIECKOT
0 II0JI1 Ha
MIPOBOJIHUKHU U
JIADTIEKTPUKH"

39

DIEeKTPUUYECKH
1 TOK B
MeTajuiax,
KUAKOCTSIX U
razax

bubnuoreka [{OK
https://m.edsoo.ru/ff
0a9838

40

DneKkTpuyecka
s ETb U €€
COCTaBHBIC
4acTH

41

Cwuiia Toka.
JlaboparopHas
paborta
"Uzmepenue u
peryiMpoBaHu
€ CUJIbI ToKa"

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a8hd6

42

DIIEKTPUYECKO
€ HanpsHKeHHe.
BosbT™meETp.
JlaGopatopHas
pabora
"U3mepenue u
pEryJInpoBaHu
e
HarpsokeHus"

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0a%e14

43

CormnpoTuBieH
ue
MPOBOJHUKA.
VYneanHOE
COTPOTUBIIEHU
€ BelllecTBa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0aa738



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas
pabora
"3aBHCHMOCTD
IIEKTPUYECKOT
0
CONPOTHUBIICHU
s TPOBOTHHUKA
OT €ro JJIVHBI,
TJI0ILAN
MONIEPEUHOT0
CEYeHUA U
Marepuaia"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0aa738

45

3aBHCHMOCTD
CHIIBI TOKA OT
HaIpsKCHUS.
3akoH Oma
JUTSI y4acTKa
Lenu

bubmuoreka [{OK
https://m.edsoo.ru/ff
O0aad4a

46

JlaboparopHas
pabota
"UccmenoBaHu
€ 3aBUCUMOCTHU
CHJIBI TOKa,
UYILEro
qyepes
pe3ucrop, ot
COIPOTUBIIEHU
s pe3ucTopa u
HanpsOKeHUs
Ha pe3ucrope”

bubmmoteka IIOK
https://m.edsoo.ru/ff
0aa04e

47

ITocnemoBaren
bHOE U
napajieIbHOe
COEUHEHMS
MIPOBOJIHUKOB

48

JlaboparopHas
pabota
"ITpoBepka
npaBuia
CIIOKEHUS
HaIpsHKEHUN
npu
10CJIe10BATEN

but6mmoreka [IOK
https://m.edsoo.ru/ff
0aaas8



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

BbHOM
COCOAMHECHNU

ABYX
pe3uctopon”

49

50

JlaGopatopHas
pabora
"[IpoBepka
npaBuiia A
CHWJIBI TOKA MPHU
napauieIbHOM
COCIIMHEHUH
pe3uctopos"

Pemenue
3a1a4 Ha
MIPUMEHEHHUE
3akoHa Oma
IS
pa3IuYHOTO
COEIUHEHUS
MIPOBOJIHUKOB

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oaadle

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oaaf8a

51

Pabora u
MOIIIHOCTD
AIEKTPUIECKOT
0 TOKa. 3aKOH
Joxoyns-
Jlenma

bubnmorexa LIOK
https://m.edsoo.ru/ff
0ab124

52

53

JlaboparopHas
paborta
"Onpenenenne
paboThl
MOITHOCTH
AIIEKTPUYECKOT
0 Toka"

DIIEKTPUUYECKHU
€ LIeNH U
noTpeduTenu
IIEKTPUYECKO
U DHEPIUHU B
OBITY.
KopoTtkoe
3aMbIKaHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff
0ab3e0

but6mmoreka [IOK
https://m.edsoo.ru/ff
0ab660

54

ITocTosiHHBIE
MAarHMThI, UX



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

B3aUMO/IEVICTB
ue

55

Ypok-
HCCIICAOBAHHUE
"U3yuenue
oJieit
MOCTOSIHHBIX
Mar{uToB"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ac3d0

56

57

58

MaruntHoe
IIOJIC.
MaruuntHoe
moJie 3eMiI 1
ero 3Ha4YcHHE
JUIS SKW3HU Ha
3emie

ITonroroska k
KOHTPOJbHOU
pabore 1o
TeMe
"DnexTpuueck
ue 3apsiibl.
3apsKEeHHbIE
Tena U ux
B3aNMOJICHCTB
usl.
ITocTossHHBIM
JNEKTPUYECKU
i TOK"
KoHTtponbHas
pabota no
TeEME
"DnexTpuueck
ue 3apsiibl.
3apsKeHHbIE
Tena U ux
B3aMMOJICHCTB
usl.
ITocrostHHBII
IIEKTPUYECKHU
it Tox" /
Bcepoccuiicka
g IIPOBEPOYHAs
pabota

bubnuoreka [{OK
https://m.edsoo.ru/ff
OacOba

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oabd2c

bubnunoteka LIOK
https://m.edsoo.ru/ff
Oabea8



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

59

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU 110
TemMe
"ITocTostHHBII
ANEKTPUUECKHU
it Tok" /
Bcepoccuiicka
s IPOBEPOYHAs
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oacdc6

60

61

OmnbIT
Dpcrena.
MaruuntHoe
oJIe
3JIEKTPUYECKOT
0 TOKa
MaruutHoe
M0JI€ KaTyILIKH
C TOKOM

IIpumeHeHune
3JIEKTPOMAarHu
TOB B TEXHUKE.
JlaGopatopHas
pabota
"U3yuenue
JIEHUCTBHUS
MarHUTHOTO
1oJIsl Ha
IIPOBOJHUK C
TOKOM"

bubnuoreka [{OK
https://m.edsoo.ru/ff
Oacld?

bubnmorexa LIOK
0.5 https://m.edsoo.ru/ff
Oac74a

62

DJIeKTpOABUTA
TeNb
MMOCTOSTHHOTO
TOKa.
Hcnonp3oBanu
e
DIIEKTPOJIBUTAT
eJeii B
TEXHUYECKHUX
YCTPOMCTBAX U
Ha
TpaHCIOPTE.
Jlaboparopuas

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Oac86¢c



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

63

pabora
"Konctpyuposn
aHue u
U3y4eHUe
paboThI
AJIEKTPOJIBUTAT

€I

OnBITHI
®dapanes.
3aKoH
AJIEKTPOMArHu
THOH
WHIYKIUU.
[IpaBuio
Jlenma

64

65

DIeKTpOTreHep
aTop.
CnocoObl
MOJTyYCHUS
AIEKTPUUYECKO
W DHEPrUu.
DIIEKTPOCTAHI]
WM Ha
BO300HOBIISIEM
BIX
HCTOYHUKAX
SHEPTUU

IToaroroBka k
KOHTPOJIbHON
pabote mo
TeME
"DeKTpHUecK
ne u
MAarHuTHBIC
SIBJICHUS"

66

KoHTtponbHas
pabora mo
TeEME
"DnexTpuueck
ue u
MarHuTHBIE
ABJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oach14



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

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU 110

67 1
TemMe
"TermioBbie

sBieHus"”

Pe3epBHblii
ypok. Pabora ¢
68 TEKCTaMU 110 1

TeMe
"MarauTHBIC
siBICHUS"

OBIIEE

KOJIMYECTBO

YACOB IIO

[TPOT'PAMME

68 4

145

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oaccbe

9 KUIIACC

KoanuyecTBO 4acoB

Ne

n/ Tema ypoka Bce Konrpoas,

HBbIC

n ro
padoThI

IIpakTHye
CKHe
padoThbI

Jlara
usyue
HUSA

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHBI
e pecypchbl

Mexannueckoe
JIBUKCHHE.
MarepuanbHas
TOYKa

Cucrema
oTCcUeTa.
OTHOCHUTENBLHOC
Tb
MEXaHUYECKOTO
JIBHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ad474

PaBHOMepHOE
3 IpSAMOJIMHEHHOE 1
JIBIDKCHUE

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ad19a

HepaBHomepHOE
MPSMOJIMHEITHOE
JIBUJKECHHUE.
Cpenusis u
MTHOBEHHas
CKOPOCTh



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

[IpssMonuHeNnHO
e
PaBHOYCKOpPEHH
0€ JIBH>KCHHE.
Yckopenue

CkopocTh
MPAMOJIUHEITHOT
0
PaBHOYCKOpPEHH
OTr0 JIBUYKEHUSI.
I'padux
CKOPOCTH
JlaGopaTopHas
pabora
"Onpenenenue
YCKOPEHHUS Tesa
npu
PaBHOYCKOPEHH
OM JIBUKCHUU
10 HaKJIOHHOU
MJI0CKOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/f
f0ad8d4

bubmuorexa [JOK
https://m.edsoo.ru/f
f0adb18

CBoOogHoe
[aJeHue TeIl.
Onprtel [Nannnes

10

PaBHOMEpHOE
JIBIDKEHHE T10
OKPY>KHOCTH.
[Iepuon n
4acToTa
oOpareHus.
Jlunelinas u
yrioBas
CKOpOCTHU
[HenTpocTpemMuT
ebHOE
YCKOpEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0ael76

11

ITepBbIii 3aK0H
HeroToHa.
Bexkrtop cumbl

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ae612

12

Bropoii 3akoH
Hrrotona.
PaBHOzelicTBYIO
mas cuia

bubmuoreka [JOK
https://m.edsoo.ru/f
f0ae72a



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

Tpernii 3aKk0H

HLOTOHA. bu6mmoreka [IOK
13 Cyneprosuins https://m.edsoo.ru/f
f0ae982
CHII
Pemienue 3anau
Ha IpUMeHeHHe bu6mmoreka [IOK
14 AKOHOB https://m.edsoo.ru/f
fOaeb6c
HproTona
Cuna bubmuorexa [JOK
15 YIPYTOCTH. https://m.edsoo.ru/f
3axon I'yka fOaeca2
Pemenue 3amau
16 o Teme «Cuna
YIOPYTOCTHY
JlaGopaTopHas
pabora bubnuorexa [JOK
17 «Omnpenenenue https://m.edsoo.ru/f
JKECTKOCTH fOaee28
PYKUHBDY
bu6mmoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/f
fOaf738
Pemrenue 3anau bu6mmorexa [IOK
19 o teme «Cuna https://m.edsoo.ru/f
TPEHUS» fOafa26
JlaboparopHas
paborta
"Onpesiernenyie bubnunoreka [JOK
20 https://m.edsoo.ru/f
Ko PunenTa f0afSbe
TpPEeHHUS
CKOIbKeHUS"
Pemenue 3agag
10 TeMe
" bubnuotexa [JOK
3aKOHEI
21 HeroTona. Ciina https://m.edsoo.ru/f
’ fOafb8e
YOPYTOCTH.
Cwia Tpenus"
Cua TsSHKecT U
3aKOH bubnmuorexa [JOK
22 BCEMHUPHOIO https://m.edsoo.ru/f
TATOTCHUS. f0af044

Yckopenue



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

CBOOOIHOTO
MajicHUS

23

24

25

26

27

Ypok-
KOH(epeHIIUS
"JIBuKEHUE TeN
BOKPYT
IpaBUTALMOHHOT
0 LIEHTpa
(Connreunas
cucTeMa).
lamaktuku"

Pemenue 3amau
o Teme "Cuia
TSKECTH U
3aKOH
BCEMHUPHOTO
TSAroTeHus"

[TepBas
KOCMUYECKast
CKOpOCTb.
Hesecomocth n
Meperpy3Ku

PaBHOBecue
MaTepUaIbHOW
TOYKH.
AOBCOIIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPAOIO TeNa ¢
3aKPEIUIEHHON
OCBIO BpallCHUs.
MoOMEHT CuJIBI.
LlenTp TsxecTn

PaBHOBecue
MaTepUalbHOU
TOYKH.
AOCOII0THO
TBEPIOE TEJIO.
PaBHoOBecue
TBEPJIOTO TENA C
3aKpETUIEHHON
OCBIO BpalleHUs.

bu6mmoreka [IOK
https://m.edsoo.ru/f
fO0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0af33c

bubmuorexa [JOK
https://m.edsoo.ru/f
fOafe36



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

MOMEHT CHUJIBI.
LlenTp TsKECTH

Pemenue 3amau

bu6mmoreka [IOK
10 TEME
28 ™M https://m.edsoo.ru/f
OMEHT CHUJIBL. f0b02bd
Hentp TsikecTn" —
IToaroroBka k
KOHTPOJIBHON
paborte 1o Teme bubnnoreka HOK
29 "MexaHn4ecKoe https://m.edsoo.ru/f
JIBIJKEHHE. fOb0408
B3aumoneiictsu
e Ten"
Kontponbnas
pabora 1o Teme
" bu6mmoreka [IOK
Mexanudeckoe
30 BIKCHIC https://m.edsoo.ru/f
DI . fOb06ec
BzaumonaeiictBu
e Ten"
HNmnynsc Tena.
Nmnynse cuisl.
3aKoH
COXDAHCHIS bu6mmorexa [IOK
31 I/Ile hca https://m.edsoo.ru/f
yibea. fOb07fa
Yupyroe u
HEYIpyroe
B3aNMOJICHCTBHE
Pemenue 3amau
" bu6mmorexa [IOK
o TeMe "3aKoH
32 P https://m.edsoo.ru/f
coxpate fOb096C
MITyJbCca"
Ypoxk-
KOH(epeHIHs
33 "PeakTHBHOE
JIBIDKEHHE B
pUpoJe 1
TeXHHuKe"
Mexanuyeckas bubnmuorexa [JOK
34 pabota u https://m.edsoo.ru/f
MOIIHOCTD fOb0a84
PaGoTa CILILL bubnmoreka [JOK
35 https://m.edsoo.ru/f

TAXCECTH, CUJIBI

fOb0db8



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

YIPYTOCTH H
CUJIBbI TPEHUSA

36

37

38

39

40

41

JlaGopatopHas
pabora
«Onpenenenue
paboThl CUITBI
TpPEeHHUsI IPU
pPaBHOMEPHOM
JBUKEHHUH Tea
1o
TOPU30HTAIBHOM
TIOBEPXHOCTHY

CBs13b 3HEpruun
1 paboTHI.
IlorenuuansHas
SHEPTUs

Kunernueckas
SHEprus.
Teopema o
KHUHETUYECKOMH
SHEPTUU

3aKoH
COXpaHEHUSA
SHEPTUU B
MEXaHUKE

JlaboparopHas
pabota
«M3yyenune
3aKOHa
COXpaHEHHS
SHEPTHH»

KonebarensHoe

JABMKCHHUEC U €T0
XapaKTCPUCTHUKU

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0c32

bu6mmoreka [IOK
https://m.edsoo.ru/f
fObl12fe

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b1858

42

3aryxaromue
KoJIeOaHHSI.
BrinyXcHHBIE
KOJIcOaHMSI.
Pe3onanc

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b20f0

43

Maremarnuecku
1 U IPY>KUHHBIN
MasTHUKHU



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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44

45

46

Ypok-
HCCIIeq0BaHuE
«3aBUCUMOCTh
nepuojia
KoJieOaHHi OT
’KECTKOCTHU
PYKUHBI U
MaccChI Tpy3a»
[IpeBpaiienue
SHEPTHH NPHU
MEXaHUYECKHX
KOJIEOaHMSIX

JlaGopaTopHas
pabora
«Omnpenenenue
YaCTOTHI U
nepuoaa
KOJIcOaHUI
PYKUHHOTO
MasITHUKA»

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOblaec

47

48

JlaboparopHas
paborta
«ITpoBepka
HE3aBUCHMOCTHU
nepuoaa
Kose0aHui
rpysa,
MOJIBEIIEHHOTO
K HUTH, OT
Macchl Tpy3a»

Mexanuueckue
BOJIHEL.
CBoiicTBa
MeXaHUIECKHX
BOJIH.
[TponosbHBIE U
MOTIEPEYHBIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb197a

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb21fe

49

VYpok-
KoH(pepeHImst
"MexaHnyeckue
BOJIHBI B
TBEPIOM TeEJIE.



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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CelicMuYeCcKue
BOJIHBI"

50

3BYK.
Pacnpocrpanen
ue U OTpaKEHUE

3ByKa

51

Ypok-
HCCIICAOBAHHUE
"HaGmoncuue
3aBHCHMOCTH
BBICOTHI 3ByKa
OT YacTOTHI"

52

I'pomkocTh
3ByKa U BbICOTA
TOHA.
AkycTudeckuit
pe30HaHC

53

Ypok-
KOH(epeHIust
"VnpTpa3Byk u
uH(pa3ByK B
npUpoje u
TeXHUKe"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb23ca

54

55

IToaroroBka x
KOHTPOJIBHON
pabore 1o Teme
"3aKOHEBI
COXpaHEHHUS.
Mexanuueckue
KOJIEOAHMS U
BOJHEI"

KoHnTponbHas
paboTa o Teme
"3aKOHEI
COXpaHEHHS.
Mexanndeckue
KOJICOAHHS U
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb25f0

56

ONEKTPOMarHuT
HOE T0JIE.
DJIEKTPOMArHuT
HBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2abe



https://m.edsoo.ru/ff0b23ca
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

57

CsoiicTBa
3JIEKTPOMAarHuTH
BIX BOJIH

58

59

Ypok-
KOH(epeHIIUS
"[IIkana
3JICKTPOMAarHUTH
BIX BOJIH.
Hcnons3oBanne
3JICKTPOMArHUTH
bIX BOJIH JIJIs
COTOBO# cBs131"
Ypok-
HCCIIeN0BaHUE
"N3yuenue
CBOICTB
AJIEKTPOMArHUTH
BIX BOJIH C
ITOMOIIILIO
MOOMIJILHOTO
tenedona"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb2fe6

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb2c6e

60

Pemenue 3agau
Ha OIpEJETICHUE
YaCTOTHI B
JUTMHBI
3JIEKTPOMAarHUuTH
OM BOJIHBI

61

62

DIIeKTPOMarHuT
Has IpUpPoJIa
ceeta. CKOpoCTb
CBeETA.
Bonnossie
CBOMMCTBA CBETa

Hctounukn
CBeTa.
[IpssmMonuHenHO
e
pacnpocTpaHeH!
€ CBeTa.
3arMeHus
Counnna u JIyHsl

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b31d0

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb3658



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
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63

64

65

3aKkoH
OTpaKEHUS
cBeTa. 3epkaina.
Penrenue 3anau
Ha IPUMEHEHUE
3aKOHAa
OTpaXKEHUS
cBeTa

[Ipenomnenue
cBeTa. 3aKOH
MIPEIOMIICHUS
cBeTa

ITonHoe
BHYTpEHHEE
OTpakeHHUe
CBeETA.
Hcnonn3oBanne
IIOJIHOT'O
BHYTPEHHETO
OTpPa)KEHUS B
OINTHYECKUX
CBETOBOJIaX

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb38c4

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb3aea

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb3c5¢

66

JlaboparopHas
paborta
"UccnenoBanue
3aBUCHUMOCTH
yriia
MPETOMIICHUS
CBETOBOTO JTy4a

OT yTJjia MaJieHus

Ha TPaHHUIIC

"BO31yX-
crexno""

67

VYpok-
KoH(epeHImst
"Ucnons30BaHu
€ MOJIHOTO
BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOH
Has CB3L"



https://m.edsoo.ru/ff0b38c4
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JIuH3bI1. bubmuorexa [JOK
68 Onruueckast https://m.edsoo.ru/f
CHJIA JTUH3BI fOb3f2c
[TocTpoenue bubnnoreka [HOK
69 MU300paXKCHU B https://m.edsoo.ru/f
JIUH3aX fob444a
JlaGopaTopHas
pabora
"Onpenenenue
¢dokycHOrO bubnuoreka [IOK
70 paccTosiHUS U https://m.edsoo.ru/f
ONTHUYECKOM f0b4206
CHJIBI
cobuparoiei
JTUH3BI"
Ypok-
KOH(epeHIUs bubnuorexa [JOK
71 "OnTtuyeckue https://m.edsoo.ru/f
JIMH30BHIC fOcOa7e
npubopsr"
I'na3 xak
J— bu6mmoreka [IOK
72 crcTeMa https://m.edsoo.ru/f
' fOb4684
3peHue
VYpok-
KOH(epeH1us
73 "JleeKThI
3penus. Kak
COXPaHHTH
3penue"
Paznoxenue
OeIoro cBera B
cnekTp. OnbIThI
HrroToHa. bu6mmorexa [IOK
74 Croxenue https://m.edsoo.ru/f
CIIEKTPATBHBIX fOc0f4c
IIBETOB.
Hucnepcus
CBeTa
Jlaboparopuas
" bubmuoreka [JOK
pabota "OnbIThI
75 https://m.edsoo.ru/f

10 Pa3JI0KEHUIO
0eJoro cBera B

fOcOe2a
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CIEKTp H
BOCIIPUSTHIO
[BETA
IPEIMETOB MPU
WX HAOJIIOIEHUN
4yepes3 [BETOBBIC

bmbTph!"
Ypok-
MPaKTUKYM
"BoaHoBbie
76 CBOMCTBA CBETa:
JUCTIepCus,
UHTEpEpEHIHS
u nuppaxoms”
OnbIThI
Pesepdopia 1 bu6mmoreka [IOK
7 nnaneTapHas https://m.edsoo.ru/f
fOc12a8
MOJIeIb aTOMa
IToctynatel
78 bopa. Monens
aroma bopa
Hcnyckanue u
MOTJIOIIEHUE
CBETA ATOMOM. bu6mmoreka [IOK
79 KBaHTEI https://m.edsoo.ru/f
’ fOcl44c
JIuneiivarsie
CIIEKTPHI
Ypok-
IIPaKTUKYM bubnnorexka [JOK
80 "HaGnronenue https://m.edsoo.ru/f
CIIEKTPOB f0c1550
WCITyCKaHUs"
PagmoaktuBHOCT Eubmorexa IIOK
81 - https://m.edsoo.ru/f
f0c1672
Crpoenue
ATOMHOTO 1A, bu6mmorexa [IOK
82 Hyknontas https://m.edsoo.ru/f
fOc18ac
MOJIeTTh
PannoakTuBHEIE bubmuoreka [JOK
83 IPEBPAICHHUS. https://m.edsoo.ru/f

N30TOomEI

fOclald
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84

Pemenune 3amau
10 TEME:

"PaInoaKTUBHEI
€ npeBpaileHus’

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOclb4a

85

Ilepuon
noyrypacnana

86

Ypok-
KOH(epeHIIUS
"PagnoaKTUBHEI
€ U3JIy4eHUsI B
pUpoJIE,
MeIuLHHE,
TEeXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2126

87

88

S nepHblie
peaKuuH.
3aK0oHBI
COXpaHEHUsI
3apsI0BOTO U
MaccoBOT'O
qucen

DHeprusi CBI3u
ATOMHBIX sJIep.
CBs13b MacChHl U
SHEPruun

bubmuorexa [JOK
https://m.edsoo.ru/f
fOclc58

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcld7a

89

Pemenue 3agau
10 TEME

"SI nepuble
peakuun"

90

Peakun
CHHTE3a U
JIeTIeHUS SIIEp.
HcTounuku
sHepruu CosnHua
U 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcle88

91

VYpok-
KOH(epeHIIUs
"SAnepuas
SHEpreTUKa.
JleticTBus
paauOaKTUBHBIX
M3JIy4YEHUI Ha
JKUBBIE
OpraHu3MbI"
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92

93

ITonroroBka k
KOHTPOJBbHOU
pabote 1o Teme
"JneKTpoMariu
THOE TI0JIE.
DJIEKTPOMAarHuT
HbIC BOJIHBI.
KBanToBbie
siBICHUS"

KonTponbhas
pabora o Teme
"DeKTpoMarHu
THOE TI0JIE.
DJIeKTPOMAarHuT
HBIE BOJIHBI.
KBanrtoBbIe
siBIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/f
f0c223e

94

95

96

IToBTOpEHME,
o0o0mieHue.
JlaGopaTopHble
paboThI 10
Kypcy
"B3auMonencTB
ue ten"

IToBTOpEHME,
00001IeHHE.
Pemenune
pacyeTHbBIX U
KayeCTBEHHBIX
3a7a4 10 TeME
"TennoBrle
npoueccor"”
IToBTOpEHME,
00o0011IEHHE.
Pemenne
pacyYeTHBIX U
KayeCTBCHHBIX
3aJ1a4 I10 TeME
"KII[] TenmoBbIx
nBuraresuei”

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc245a

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2572

bubnmoreka [JOK
https://m.edsoo.ru/f
f0c2a22

97

IToBTOpEHME,
000011IEHHE.
Pemenue

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc2b30
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pacyeTHbIX U
Ka4eCTBEHHBIX
3a/1a4 10 TeEMeE
"KIT/1
3JIEKTPOYCTaHOB
oK"

[ToBTOpEHME,
000011IEHHE.
JlaGopaTopHbie
98 paboTHI IO
Kypcy
"CBeToBbIE
siBICHUS"

[ToBTOpEHHE,
00o011IeHHE.
Pabora ¢

99 TEKCTaMH 110
Teme "3aKOHEI
COXpaHEHUS B
MexaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc2c52

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc2d6a

IToBTOpEHwME,
00o0011IeHHE.
10 Pabora ¢
TEKCTaMH I10
TeMe
"Konebanusa u

BOJIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/f
f0c2e82

IToBTOpEHwME,
00o0011IEHHE.

10 Pabora ¢

1 TEKCTaMH 110
Teme "CBETOBEIC
SIBJICHUS"

IToBTOpEHME,
00001IeHHE.
Pabora ¢

10 TEKCTaMH 110
2 TeMe
"KBaHTOBasA M
siepHas
buzuka"

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c3044

OBILIEE
KOJIMYECTBO

102

27
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YACOB 10
I[TPOTPAMME

MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUN

1.4

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tel U (pU3MUECKUE SIBICHUS,
UCTONb3ysd (U3MYECKHE BETUYMHBI, NPU ONMCAHUM TPABUILHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYI0 BEIMYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alMucCbiBaTb €ro MareéMaTH4CCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBIICHHS, TIPOLIECCH U CBOKCTBA TEIl, B TOM
qyuciae M B KOHTEKCTE€ CHUTYyalluii NpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh NPHUYMHHO-CIEICTBEHHBIC CBS3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIorM4yeckux IIaroB ¢ omopoil Ha 1 — 2
M3y4CHHBIX CBOWCTBA (DM3MUYCCKHUX SIBICHUH, (U3MYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 nelcTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBarolMEe (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHalM3a yCJIOBMS  3aJayd  3alMChIBATH  KPAaTKOE  YCIIOBHE,
MOJCTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hU3HUECKON BETUIMHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIUTh MPH OMOIIU
(¢u3nYecKUX METOJI0B, B OIMCAaHUM UCCIECIOBaHMUS BBLIENIATH
IIpOBEpsiEMOE  NPENIOoJIOKEHHEe  (TUIoTesy),  pasiaudarh U
UHTEPIPETUPOBATh MOIYyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONCHHUIO (DU3MYECKUX SIBICHUN WIIH
¢bu3nueckux  CBOWCTB Tel:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENOJIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

BBITIOJIHATD NPSIMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1M (pOoBBIX NPUOOPOB, 3aMUCHIBATH MMOKA3aHUS NPUOOPOB C YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIB30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY W BBINIOJHATh M3MEPEHMS, CIENysS NPEIIOKEHHOMY
miaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYCHHOM 3aBUCHUMOCTH
(U3MUECKUX BEIMYUH B BUJE MPEATOKEHHBIX TaOIUI] U rpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM MUCCICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOys
npezmoxceHHoﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOmogaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1abopaTOpHBIM 000PYIOBAaHUEM

1.14

yKa3bIlBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U  TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLUIBI JEHCTBUS H3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAHUS,




1.15

UCTOJNB3ys 3HAaHUS O CBOWCTBAaX (UBHYECKHX SBICHUH W
Heo0XoauMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMeEphl (HAXOIUTb HHGOPMALMIO O IPHUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.16

OCYIIECTBISATH OTOOP MCTOYHUKOB MHPOPMALUH B ceTH MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBIIENIATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYHUBOIN WM

MOXET OBITh HEZOCTOBEPHOIT

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHONOIYJSIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHuUs

vH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUHHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE MPE3eHTauei

1.19

MpU  BBINOJIHEHUH  y4eOHBIX IPOEKTOB U  HCCIEI0BaHUM
pacripenienath O0S3aHHOCTM B TpyIIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NecTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hciie (U3NUYECKUe SIBICHHUS B IPUPOJIE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

OIUCHIBaTh M3Y4YECHHBIE CBOWCTBA TeJl U (PU3MUYECKUE SIBICHHUS,
UCTONB3ys (PU3MYECKHE BEIUYMHBI, TPU OINHCAHWH TPABUIBHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
0003HAUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JIPYTUMH BeIHYUHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalludl IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux miaroB ¢ nmomouibio 1 — 2 M3ydyeHHBIX CBOWCTBA

(bu3nUecKuX sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIC 3aauu B 2 — 3 NEHCTBUSA, HCIIONB3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIUE (PU3UYECKUE BEJIWYMHBI: Ha OCHOBE
aHajlM3a yCJIOBUS 3a/1a4M 3aIlMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JAHHBIX JUIS pelleHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HAueHHE (U3NYECKON BEIMYMHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIB3ysA OINHMCAaHHUC HCCICIOBAHUA,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IMpOBEACHUA UCCICAOBAaHUA, ACTIATh BHIBOIbI

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nyueckux  CBOWCTB  Tel:  (OpMynIHpOBaTH  MPOBEPSIEMBIE
NPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHUH ¢ yd4€ToM 3amaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrOM C HCIOJIB30BAHUEM IIPSMBIX H3MEPECHHMIA:
IUTAHUPOBATh HCCIE0BaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTHU B BUJ€ TaOJIUI U rpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHbIE U3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IJIAHUPOBaTh ~ HW3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HHCTPYKLUHUHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OINHCAHMS, HCHOJb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHEC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM 1 CXEMAaTUYHBIM PUCYHKAaM, COCTABJIATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX merei

1.16

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaX)
MPAKTUICCKOTO HUCITOJIB30BaHUA (bI/ISI/I‘-IGCI(I/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.17

COXpaHEHHsI 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILLIECTBIIATh NOUCK HMH(OpMAnUK (PU3UUECKOTrO COAEPIKAHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUid HAy4YHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHE YCTHBIC
cooOmieHus, 0600mas uHPOpPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeIbHOCTH, TIPU
9TOM TPaMOTHO MWCIIOJb30BATh M3YYCHHBIM IMOHATUHHBIN amnmapar

Kypca (I)I/IBI/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPY BBINOJHEHUN YYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpesleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JJEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE

1.3

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,




14

1.5

IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SBICHUI

OMKCHIBATh HM3y4YEHHBIE CBOICTBAa Tel M (pu3MUecKue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUH  CMBICT  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMHU, CTPOUTH IPaUKH N3yUECHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IAroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA

(bu3NYecKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3aJauyu (Omuparolnyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEJOCTAIONINE WIIN
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUYCHHOT' O 3HAUCHUA (I)PI3PI‘-I€CK01>1 BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU INOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCITOJIB3Ys OINMMCAHUEC UCCIICI0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (PU3MUYECKUX SBICHUN WM
(U3MUECKUX CBOMCTB TEJI: CAMOCTOSITENBHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH X0/ OIBITA U €T0

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOBI




1.10

1.11

1.12

MPOBOJIUTH TPU HEOOXOTUMOCTH CEPHI0 NPSMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccTrosiHie cOOMparoIIel JTHH3BI), 00OCHOBBIBATH BBHIOOP criocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHH C
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM HCCICAOBAHN A

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs, CIEAYys MPEIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YUYEHHBIX (PU3MUECKUX MOJIENIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTHYECKHUX MPOIECCOB MPH PEIICHUH Y4eOHO-TTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MMOBCETHEBHOM KW3HM i1 oOecrieueHuss Oe30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEP>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIUPYS TOUCKOBBIN 3aIpoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHWW M JTOTMOTHHUTEIBHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOUYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; Biaaers INpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
coJiepKaHusl, MMyOJIUYHO MPEICTaBIATh PE3ybTaThl IPOSKTHON WU
HCCIIEOBATENIbCKON  NIEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIIONIb30BaTh M3yYCHHBIH TOHATUWHBIA ammapar Hu3y4aeMoro
paszena (QU3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpE3EeHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUH YYE€OHBIX MTPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpeleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIaJ] B JEATENBHOCTh TPYIIbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

1.1

®uszuka — Hayka O MNpUpoAe. SIBIeHUs NIpPUPOIBIL.
dusnyeckue SABICHUS: MEXAaHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuUecKUX
BenuunH. ®usnyeckue npubopsl.  IlorpemHocTs

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA MMO3HAHUS: HAOJIIOICHUE,
[IOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIEPUMEHT MO0 IMIPOBEpPKE THUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOACIEH

[TpakTueckue paboThI:

HH#Par###13Meperne paccTosHUI.
#HH##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MalbIX Tell.
Hi#Par###13Mepene  Temrepatypbl IpH  MOMOIIU

KUJIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

###Par###CTtpoeHne BelecTBa: aTOMBI U MOJIEKYIIbI,
ux pasMepbl. ONBITHI, JOKA3bIBAIOUINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

###Par### /| pmkenne  vactun,  BemectBa.  CBs3b
CKOPOCTH JABW)KCHHS YACTHI[ C TEMIIepaTypOH.

bpoyHoBckoe nBmxenue, muddy3us

2.3

B3anmoneiicTBre YacTUIL BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHHC




H##Par#H# ArperaTHoie COCTOSIHUS BEILECTBA:

CTPOCHHE rasos, KUJIKOCTEMN u TBEPIBIX
24 (kpucrainyeckux) Teia.  B3aumocBsa3p  Mexay
CBOMCTBAMHM  BEIIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI
[TpakTuyeckue paboOTHI:
#H##Par###0O1enka tuaMeTpa aToMa METOJI0OM PSIO0B (C
UCTIOJIb30BaHueM (otorpaduii).
2.6 #HHPar###ONeITEl 110 HAOIIONEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
#HAHAPar#H#0OnbITl 10 OOHAPYKEHHUIO JCHCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHHE
#H##Par###Cxopocts.  CpenHsisi  CKOpPOCTb  TpHU
3.2 HEpPaBHOMEPHOM JIBH>KEHHMH. Pacuér myTw v BpeMeHH
JIBIDKCHUS
SBnenue uHepuuu. 3akoH MHEepuUuU. B3aumoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### lnoTHOCTh BemiecTBa. CBSI3b MUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIIecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
3.7 #i##HPar#t#ABnenne tarorenus u cuia Tsokectu. Cuna
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBIEHHBIX 10 OJHOU
' npsMoid. PaBHoieliCTBYIO1As CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wrapuka B JKUAKOCTH, MOJEIH  3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOro  Tema.  OmbITBL,  JEMOHCTpPHUpYHOIINE
3aBHCUMOCTH pacTsuKeHus (aedopMmanyin) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITEL, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tela U

XapaKTepa COIMPpHUKaACArOINUXCA HOBerHOCTCﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKC

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro tena. CrocoObl YMEHBIIEHUS U
YBEJIMUYEHUS NABJICHUS

I[aBJ'IeHI/Ie rasa. 3aBHUCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTAMHU U

razamu. 3akoH Ilackamns. ITHeBMaTHUeCKHE MAIIMHBI

3aBUCHUMOCTh JaBJICHUS JKUAKOCTHU OT TIyOWHBI.
[MuapocraTudeckuit napaokc. CooOmaromuecs

COCyIHhI. FI/II[p ABJIMYCCKNEC MCXaHHN3MbI

Atmocepa 3emnu U arMocepHOe JIaBJICHHE.
[IpyunHBl  CyIIECTBOBAHMSI BO3AYIIHONW  000JOYKU
3emuu. OnpiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro naBi€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

Nsmepenne armocheprnoro nasnenus. [Ipubopsr s

U3MEepeHusi aTMOC(EepHOro 1aBICHHUs

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHUX
Teno. BrelTankuBaromasi (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnnasanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOrpYKEHHOW B IKHIKOCTb 4YacTH Tena.
OnpeneneHre BBITAIKUBAIOIIECH CHUJIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykEéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIICH
Ha TEJI0 B JKUIKOCTU, OT Macchl Tela. OIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh  BBITAJIKHUBAIOUIECH
CUJIBI, IEHCTBYIOIEH Ha TEJIO B KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOU B AKUIAKOCTh YAaCTH Te€la U OT IVIOTHOCTH
’kuakoctu.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHHUE JIOJKM U  OIpejaesieHne  eé

TPYy30MO0IbEMHOCTH

4.10

du3nyeckue SABJIICHUA B mpupoac: BIIMAHHUC
aTMOC(I)epHOI‘O JaBJICHHUA  Ha JKMBOM OpraHusM,

TJIaBaHue PhIO

411

TexHudeckue yCTpoWCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

- [TpocTele MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MmexaHukd. Koapduuuent

55 MOJIC3HOT0  JEWCTBUS  MEXaHH3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunerudeckas sHeprus

58 [Tonnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUMA MEXaHHUYECKOM SHCPTHUU




5.9

5.10

[TpakTuyeckue pabOTHI:

#H##Par###Onpeneneaue pabOThl CUJIBI TPECHHS TIPHU
pPaBHOMEpPHOM JIBUKCHUHU TeJla IO TOPU30HTAIBHOMN
nosepxHoctu. lMccnenoBaHue YCIOBUM paBHOBECHS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

du3nyeckue SBICHHUSI B nmpupoac: pbdaru B TEJIC

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasnena JIeMeHTAa

TexHuueckne YCTpPOMCTBA: pblyar, MOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 31eMeHTHI COAEPKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJieKyl.  OmbITEl, IMOATBEPXKAAOINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogaenu TBEPAOro, JKUAKOIO M Tra3000pa3HOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBJICHUS

TennoBoe pacmIMpeHne U cxKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3JIy4YeHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIIOEMKOCTb
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [lnaBneHne ©W  OTBEpAEBaHHE  KPUCTAJUIMUECKHUX
. BEILECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.12 Kunenue. VYaenbHas Termiora mapooOpa3oBaHUs.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOTO JIBUTATENsl. TeroBble ABUTATENIN U 3alIUTa
OKPYXaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboTHI:
H#HHHPar###O0nbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHUIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEI 0 BBIPALIMBAHUIO  KPHUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEN U TBEPIBIX TEI.
#HH#Par###Onpenenenue qaBieHus Bo3ayXa B OaJuIoHe

HIIpULA.




HHHPar###0nbIThI, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJNOWKA  KHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyd U padoTh
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBIL.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATTMYECKUM LUIUHAPOM.

###Par#H#OnpeneneHue  yAenbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.
#HH#Par###OnpeneneHue OTHOCUTEIBHON BIIAXKHOCTH
BO3/1yXa.

#HH##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHS B TPUPOJE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuUeckne yCTpPOMCTBAa: KamWIUIAPhl, NPUMEPHI
MCII0JIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TeMIlepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYUHBI 3aPsIJIOB U PACCTOSIHUSL MEXKTY TEIaMu )
DJIEKTPUYECKOE noJie. Hanpspoxkéanocts

7.3 anekTpuyeckoro mois. IlpuHnun —cyneprno3unuu
ANEKTPUUECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJeMEHTapHbIN

7.4 anektpudeckuit 3apsia. Crpoenue atoma. [IpoBogHMKH
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

- DNeKTpUYeCKUii  TOK.  YCIOBHS  CYILECTBOBaHUS

' AIIEKTPUYECKOT0 TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax

. Onektpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEHUe
29 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHHUE BEILIECTBA

7.10 3akon Oma aJig y4acTka 1enu
[TocnenoBarenbHOE W TMapalieTbHOE COCIUHECHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenna

213 DNEeKTpUYeCKHe IeNu U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KOopoTKkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOoe mojie 3eMiId U €ro

7.15
3HAYCHUE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/IG QJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb OCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHcIopTe

Onbitel  Dapanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYEHUs
DIIEKTPUYECKOM  DHEPrHH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIrun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIIEKTPUYSCKOTO TOJNS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W mpoBepka pabOTHl AIIEKTPUUECKOW IIETH
MTOCTOSTHHOTO TOKa.

H3mepeHue u peryIupoBaHHUe CUIIBI TOKA.

W3mepenue u peryliupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, WAYIIETO
Yepe3 Ppe3UuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HATPSDKEHUS Ha Pe3UCTOpe.

OMBITHI, JEMOHCTPUPYIOIIINE 3aBUCHUMOCTh
AIIEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEIOBATEIHHOM COEMHEHUU JBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaIeIbBHOM
coeMHEeHNUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 pe3nucTop.
OnpeneneHre MOITHOCTH — JJEKTPHUECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJTBI TOKA, UAYILETO Yepes3 JTAMITOUKY, OT

HanpspbkeHus Ha Held. Onpegenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydueHne MarHuTHOIrO MoJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HamNpaBJIeHHs ToKa B Karymke. M3ydeHnue
JEUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJIEJIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOMN
WHIYKLIWW: HWCCIEAOBAHME W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOT'O TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKHE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJTE MATHUTHOTO TIOJIS JUTSI KU3HU Ha 3eMIIe, TIOJSIPHOE
CUSTHUE
TexHUYecKrne yCTPOMCTBA: AJIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUHK FICKTPHIECKOMN SHEPTHUH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTeNIbHbBIE
' AIIEKTPOTPUOOPHI (mpuMepsI), ANEKTPUUIECKUE
MIPEIOXPAHUTEIH, JICKTPOMArHUT, 3JICKTPOIBUTATEb
MTOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMbIe AIEMEHTHI COACPKAHUS
paszaena DIIEMEHTa
8 MEXAHWYECKUE ABJIEHUA




Mexanuueckoe JABWXKEHHE. MarepuajibHas TOYKA.

8.1
Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSAMOJIIMHEMHOE JBUKEHUE
###Par###HepaBHOMEpHOE MPSMOJIMHEHHOE
8.4 nBrkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE
' JBYOKEHUE
8.6 #H#Par###CBoooanoe magenue. OneITel [ anuies
###Par##PaBHoMepHOE ABM)KEHHUE O OKPYKHOCTH.
8.7 [Tepuon u vactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpemMuTeabHOe yCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 HiHPar#t#H## [puHIMIT CYyTIEpIIO3UIIUN CHIT
8.12 Cwuia ynpyroctu. 3akoH ['yka
###Par#H#Cuna TpeHus: cuila TPEHUs CKOJIbXKEHUS,
5.13 CHJIa TPEHUSI ITOKOS, APYTHe BUIbI TPECHUS
8.14 #HH#Par###Cuia  TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
8.15 [emwxenne t1uianer Bokpyr Comnma.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMOCTh 1 meperpys3ku
816 PaBHOBecue MarepuambHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
H###Par###PaBHoBecHe TBEPIOTO TeJa ¢ 3aKPEIIEHHOM
847 OChI0 BpameHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. UMmyabsc cuisl
8.19 3aK0H COXpaHEHUsT UMITYJIbCa
8.20 H#HH#Par###PeakTBHOE NBIDKEHIE
8.21 Mexanudeckas paboTa U MOIITHOCTh




8.22

8.23

PabGora cun Tsaxectw, ynpyroctd, TpeHusd. CBa3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€jia, MOAHATOrO Hal

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbpHas YHEPrUs CKATOU NMPYKUHBI

8.25

8.26

8.27

##H#Par###Kunernueckas  sHeprus. Teopema o

KUHETHYECKOW YHEPTUN
#H##Par###3akoH coXpaHEeHUS MEXaHUYECKOW SHEPTUH

[TpakTuyeckune paboOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUWKCHUS HIapUKa MO HAKIOHHON IUIOCKOCTH.
Onpenenenue yCKOpeHUs Teja Mpu paBHOYCKOPEHHOM
JBYD)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBKGHMHM  0e3  HadalbHOM
CKOpOCTH.

[TpoBepka THIMOTE3BI: €CIHM TP PABHOYCKOPEHHOM
JBYDKEHUHU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHHS.
Ornpenenennie KodPPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpYXuHBL. OnpeneneHue
paboThI CHJIBI TPEHHS TPH PaBHOMEPHOM JBIKECHHUH
TeJa Mo TOPU30HTAIBHOM MoBepxHOCTH. OmpeneneHne
paboOTBl CWIJIBI YIPYTOCTH TpU TMOABEME Tpy3a C
UCTIOJIb30BAHUEM  HEMOJBI)KHOTO U TOABHXKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUS B Iprupoac: IpHUIIMBBI U OTJIIUBEI,
JBHXXCHHUC IIJIAHCT Conueunon CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOWCTBA: COUAOMETpP, JAaTYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI




9.1

KomnebarenpHoe JIBMOKEHUE. OcCHOBHEBIE
XapaKTePUCTUKH  KoleOaHW: TEPHOJ, YacToTa,

aMILIUTY/a

9.2

MaremMatnyeckuii M IPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue kosnebanus. BeiHyxkaeHHbsie KoiaeOaHus.

Pe3onanc

Mexannueckue BoOJHBL. (CBOWCTBA MEXAHMYECKUX
BOoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI U CKOPOCTb €€  pacHpOCTPaHEHHUs.
Mexanndeckre BOIHBI B TBEPAOM TeJIE, CEUCMUYECKUE

BOJIHBI

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHu¢pa3Byk u yiabTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
NPYKUHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
NPY)KHHHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH  Iepuoja  KoiebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a H KECTKOCTH
npyxuHbel. V3MepeHune  ycKopeHuss CBOOOJHOTO

naJieHus

9.8

du3nuecKkue SABJICHUS B IprUpoOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUuYecKue BOJIHBI,

IIyHaMH, 3XO0

9.9

TexHuueckne yCTpONCTBA: 3XO0JOT, HMCIOJIb30BaHUE

yIABTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DJEKTPOMAarHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBaA cBETA
[TpakTuyeckue pabOTHI:
10.4 N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
@dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 IIEUCTBUE BHIMMOTO, yIbTPaPHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4CHUI
10.6 TexHuueckue yCTpOICTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MIcTOUHHMKM CBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomienne cBera. 3aKOH MPETOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop nydelt B 1MH3€E
116 OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONa U
11 ' TEJIECKOTIa
117 I'ma3 kak onrnueckass cucrema. bian3opykocTs
' JAIbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTsl HptoTOHA.
' CrnoxeHne CrieKTpallbHBIX IBETOB. Jlucriepcus cBeta
[TpakTHyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCHUMOCTH yriia
11.9 OTPa)KE€HHUsI CBETOBOIO JIy4a OT yIJla IMaJICHHUS.
#HH##Par###l13ydeHne XapakTEPUCTHK HW300paKECHHS
npeaMeTa B INIOCKOM 3epKale.




12

#H#Par###lccnenoBanue 3aBUCUMOCTH yriia
NPEJOMIJICHUSI CBETOBOTO JIyda OT yIja MaJCHUs Ha
TPaHUILIC «BO3JIYX — CTEKIIO.

###Par### lonyueHnne W300paKEHH € TIOMOIIBIO
coOuparoIIe JTMH3BL.

#H##Par###OnpeneneHue (GOKYCHOTO pPaACCTOSIHUS |
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BL.
#HHAPar###0nbITEl IO Pa3JI0KEHUIO OEJoro CBETa B
CIIEKTD.

#HHAPar###OnbITHl 110 BOCIPHUATHIO I[BETa MPEIMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

du3nyecKkue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 1BeTa Ten, ONTUYECKUE SBJICHHS B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' doToanmapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Oneitel Pesepdopna u mmanerapHass MoJenb aToma.
' Mognens aroma bopa
122 Hcnyckanve U moriomnieHue cBera aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
194 Ctpoenne aromMHoro sjapa. Hykinonnas Mojens
' aTOMHOTrO siapa. N3oTombl
125 PanuoaktuBHbie npeBpamnienus. [lepuon nomypacnana
' ATOMHBIX sITIEP
126 S nepuble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCEI
OHeprusi CBsI3M aTOMHBIX siaep. CBs3b Macchl U
12.7
SHEPTrUuu
128 Peakuumn cuHTe3a u pgenenus sapep. McrouHukum
' sHeprun CoJiHIa U 3BE311
129 Anepnas osHepretuka. JleHcTBUE paJIHOAaKTUBHBIX

PI3JIY‘-I€HPIﬁ Ha JXUBbIC OPTraHU3MbIL




12.10

12.11

12.12

[TpakTuyeckue pabOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
U3JTy4CHHUS.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mMepenue painoakTUBHOro (poHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
palMOaKTUBHOE M3JIydYEHHE NPHUPOJHBIX MHHEPAJIOB,
JIEHCTBUE DPANAMOAKTHBHBIX M3JIy4YEHUH HAa OpPraHU3M

YCJIOBCKA

TexHuueckue YCTPOﬁCTBaI CIICKTPOCKOII,

WHJVBHyAJIbHBINA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(u3MUECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHHH Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, OJICKTPOMArHWUTHBIX H
KBAaHTOBBIX); YMEHHE pa3JIM4yarh SBJIEHUS IO OIUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHME paclio3HaBaTh MPOSIBICHHUE
HU3YUYCHHBIX (1)PI31/I‘-IGCKI/IX SIBJICHUI B OKpYyXaromeM MHUPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

Brnanenue ocHoBamMM MOHSATUHWHOTO amnmapara U CHUMBOJUYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX NI PElIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTEepHU30BaTh CBOMCTBA Tel, (DU3WUYECKUE SBICHHS M

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (bHSquCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAyYHOTO ITO3HAHUS C Y4ETOM
coOuroieHHst ITpaBuil 0€30MMacHOro Tpyaa: HalmroaeHue pu3nyecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 TaHHOTro Habopa 000pyAOBaHUs MO0 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBEICHUE TIPAMBIX M KOCBEHHBIX H3MEPEHUl (QHU3NUECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI UM AHAIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUMN;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIA

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (OPMYJBI, CBSI3BIBAIOIIHE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHEC 3alayH,
BBISIBJISITh HENOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYITHI,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJIYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPHU PEIICHUH 3a/1aun




YMeHune XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOILIECCOB MO UX OMUCAHUIO, UCIIOIb3YS 3HAHUS O
CBOMCTBax (PM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUd ¢  OBITOBBIMH  NPUOOpPaMU U TEXHHUUYECKUMH
YCTPOWCTBaMHU, COXpPAHEHHs 3I0pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TPEACTABICHUS WHGOPMAIUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpMAllMd HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJTHUTEIbHBIX ~ MCTOYHUKOB; yMEHHE HCHOJIb30BATh  MPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKaHMs, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX MCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD JABHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JaBUkeHHEe. CpeaHss ckopocTb. Popmyna ams
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE MpsiMONUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:
13 (1) =x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKIUU
IepeMENIeHUs, IyTH, KOOPAMHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B Clyyae PaBHOYCKOPEHHOTO
pr[MOJ'IHHGfIHOFO JBHKXCHUA:
2
S)= Vo, * 1+
2
@opMyInbl A7 NMPOEKLUUHU TMEPEeMELIeHUs, NMPOEKLIUNU CKOPOCTH U IMPOEKIUH
YCKOPEHHUS MTPU PABHOYCKOPEHHOM MPSIMOJIMHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHsI, MPOEKIUU
CKOPOCTH, IIPOEKIHUMU IEPEMEIIEHNUA, KOOPIWHATHEI IIPU PaBHOYCKOPEHHOM
HpHMOHHHCﬁHOM JABUXXCHHNU
CBoboanoe nanenue. @Popmysbl, OMHUCHIBAIONIINE CBOOOIHOE MMAJICHUE Tea 0
15 BEpTUKAIN (IBW)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCHMOCTH OT BpEMEHM JIsi TPOCKIUH YCKOpPEHUS,




MMPOCKOHUU CKOPOCTU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCj1a II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTH Yepe3 paJuyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

1.6 yckopeHusi. @opMyiia Il BBIYMCICHHS YCKOPEHUS:
2
a. - L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpalCHUS:
V= 1
T
Macca. I1notHocTs Bemecta. @opmyna A BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbI, IEHCTBYIOIIEN
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos 1 TpeHue ckoibxkeHus. Gopmyia Uit BBIMUCICHUS MOLYJISI CUIIBI

TPCHUA CKOJIBXXCHUA:




Hedbopmanus Tema. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIPYrou
nedpopmanuu (3axox ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
1.14
®opmyna A BBIYMCICHUS] CHIIBI TSDKECTU BOJIM3M MoBepxHOcTH 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cuctemsl Ten. M3menenne umiymnbsca. IMIynbC CUIIbl
3aKOH COXpaHEHUs UMITYJIbCa JJIs 3AMKHYTOM CUCTEMBI TEIl:
1.16 P=myuy +mi Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanunyeckas padora. @opmMyra Jjisi BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
Kunernueckas n noteHumanbHas sHeprusa. Gopmyina 71l BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




Teopema o0 kuHeTHUeCKOU dHeprun. Popmyrna s BIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opmyiia Jisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cussr: M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINH 010ku. KII/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHOoe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMmya 7151 BEIYUCICHHSI TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Dopmyrna sl ONPENCSICHUS BBITAJKUBAIOUIEH CHJIBI,
1.23 JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'a3:

F_&m. =pgv




VYcaopue miapanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexannueckue KoyeOaHus. AMIUTUTYJa, MEPUOJI W YacTOTa KOJeOaHUH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii M IpYKUHHBIA MasTHUKH. [IpeBpamieHue sHepruv npu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHU4eCcKHUe BOJIHEI. HpOI[OJ'ILHLIe H IIOIICPCUHBLIC BOJIHEI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI HAa I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXHUMEAOBOM CHUIIBI; KECTKOCTH
NPYXUHBL, KOA(PUIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CUJIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHHUs OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpeHusi Opycka MpH JIBM)KEHUH MO HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phIyar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME I'py3a C MOMOIIBIO HEMOJBHKHOTO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OJBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOIO JIaBIEHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopMaluy Npy>KUHbI; YCKOPEHUs: Opycka OT yriia HaKJIOHa HalpaBJIsOLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH MepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

1.30

Dusuueckue s61EHUA 8 npupode.‘ NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM 1 HE)KUBOW MPUPOJE, AEHCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PhIUard B TEJIE YEIOBEKA, BIUSHHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHHUE PHIO, BOCIPUSTHE
3BYKOB KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUIAOMETP, JATYUKHU TOJIOKEHHUS, PACCTOSHUSA U
YCKOpPEHUS, JUHAMOMETpP, MOJIIUIIHUKYN, PAKEThl, pblYar, MOABMKHBIN U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, I3XOJOT,
WCTIOJIb30BAaHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE SABJIEHUA
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIAPHO-KHHETHYECKOW TEOPHH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucrannmmueckue u amopHbIe TETIa

25 JIBuwkenune uyacTtuil BemiecTBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas sueprusa. PaGorta u Temonepenaya Kak crocoObl M3MEHEHUs

' BHYTpEHHEH HEpPruu

2.7 Bunsl Tenonepeaayn: TEIONPOBOJHOCTh, KOHBEKIIHS, N3Ty4eHUE
HarpeBanne u oxnaxzaenue ten. KonuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs SHEPrHMH B TEIUIOBBIX Ipolieccax. YpaBHEHHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
HUcnapenue m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B MPOLECCE
210 UCHapeHuss M KoHAeHcanuu. KureHue KXUAKOCTH. YIenpHas TerioTa

napoo6OpazoBanus: L = Q/m




2.11

BiraxxHocTh BO31yXa

2.12

[InaBnenue u kpucraumsauus. l3MeHeHHME BHYTPEHHEH DJHEPIUM IIpU

IUIABJICHUU U KpHUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHs11 SHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAaHMs

toruBa: ( = Q/m

2.14

[Ipunuuns! padots! Temnosbix aurateneil. KI1/[ rerosoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomol

N3mepenue yaeiabHOM TEINIOEMKOCTH METAJUIMYECKOT O [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, TMOJIYYEHHOTO BOJOM KOMHATHON TemrepaTypbl (DUKCHPOBAaHHOU
MAacChl, B KOTOPYIO OIYIIEH HarpeTbli LWINHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LUJIMHAPOM, IIOCIE OIYCKAHMS €ro B BOAY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIbHON BIAXHOCTH BO3AYyXa; YIEIbHOW TEIJIOTHI
IUIaBJIeHUs Jibaa. lccnenoBaHWe W3MEHEHMS TeMmepaTypbl BOJABI  IIPU
Pa3IMYHBIX YCJIOBHSX; SIBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJIOIHON U

FOpH‘lCﬁ BOJBI; IpOoHeCCa UCIIAapCHUA

Dusuueckue a6nenus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KalMIIJISIPHBIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue ConHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEesl, CHera

Texnuueckue ycmpodcmea.‘ KanmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJllloB, )KI/IHKOCTHI)II\/II TEPMOMETP, JATUUK TEMIICPATYPLI, TCPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMETPBI, IICUXPOMCTP, IMapoBad Typ6I/IHa, JABUTAaTCIIb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsiI0B

3.2
3.3

B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnouns. [IpuHiun

CYIIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleWCTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




[TocTostHHBIN AneKTprUUecKui TOK. JlelcTBUs aneKkTpruieckoro Toka. Cusa Toka.

Hanpsoxenue.
3.6 l=g/t,U=A/
DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmeranHble COETMHEHUS TIPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHOe Moji€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKITHH
313 MarauTHOe T1OJIE TOCTOSTHHOTO MAarHuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrEe MarHUTHOT'O TOJIS1 HA POBOJHUK C TOKOM
3.15 OmnbiTel @apazes. SABnenue snekTpoMaranuTHoM uHAYKIMU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHWJIbI TOK4, BO3HHUKAOOICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COEJIMHEHUM IPOBOAHUKOB; NpaBUIA JUIl CHJIbI 3JIEKTPUYECKOr0 TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJNEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE M0Jie 3eMJId, Ipei] MoirocoB,
POJIb MAaTHUTHOTO TIOJIS IS )KU3HH Ha 3eMIle, MOJISIPHOE CUSTHUC
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOoCTar,
CUETYMK  DJEKTPUUECKOHM SHEPruu, SJICKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIe AIEKTPOPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MPEeIOXPAaHUTENH, JJIEKTPOMArHUT, JJIEKTPOABHUIaTEeNb IOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlygyeBas moaenb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nyueit B nuH3e. PoKycHOE paccTosHUE TUH3BL. OnTHuYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTHudecKkrue NpuOOopsI
IIpaxmuueckue pabomol
#H##Par#H##lI3Mepenne ONTUYECKONW CHIIBI coOMparomei JIMH3bI;, (HOKYCHOTO
paccTosiHus cCOOMparoIei JIMH3HI (10 CBOWCTBY PaBEHCTBA PA3MEPOB MPEAMETa
1 M300paXeHHs, KOT/1a IPEMET PaCIOIOKEeH B JBOWHOM (hOKYce), TOKa3aTess

3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Part###lccnenoBanre CBOWCTBA M300paKEHUS, MTOTYYEHHOTO C MTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHHUS (DOKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIyda OT yIJia MaJeHus Ha
TpaHUIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

' onTHYECKHue sABJIeHUs B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
3.98 Texuuueckue ycmpoticmeéa. OYKM, TepHUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBObI




4 KBAHTOBLBGIE SABJIEHUA
a1 PamnoakTuBHOCTE. AJbda-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesHuro anbda-dactun. [lnanerapHas Mopeib
' aTroma
4.3 CoctaB aromHoOro sijpa. M30tomsl
4.4 IIepuon nonypacnana aTOMHBIX sA€p
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM pPaMOAKTUBHBINA (HOH,
4.6 KOCMHYECKHE JIy4Hd, PaJdOAaKTHBHOE H3JIy4YCHHE MPUPOJHBIX MHHEPAJIOB,
JICWCTBUE PaJIMOAKTHBHBIX U3JTYYCHUI Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUTYaIbHBIN JO3UMETP, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






