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HOACHUTEJBbHASA 3AIIUCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO O0IIEro 00pa30BaHMs COCTaBJIEHA HA OCHOBE
MOJIOKEHUA © TpeOOBaHW K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE OCHOBHOMU
o0pa3oBaTesibHON nporpaMmsl, npeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuétoM ¢eaepanbHOn
paboueil nporpammsl Bocniutanus U Konuenuuu npenogaBanus yueOHoro npeamera «Dusmukay.

ConeprkaHue IporpaMMsl o (puU3HKe HarpaBiieHO Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOIIUXCS M OPTaHU3AINI0 M3YYCeHUsT (U3UKU Ha JEATEIBHOCTHOW OCHOBe. B
nporpaMme Mo (U3MKE YUYHMTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOro IpeaMeTa B peaau3aluu
tpeboBanuii ®I'OC OO0 K nIaHUpPyeMbIM JUYHOCTHBIM W METANpPEIMETHBIM pe3yibTaTaM
o0yueHHsI, a TaKKe MEXKIPEIMETHbIE CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111€T0 00pa30BaHUsI.

[Iporpamma no ¢u3MKe ycTaHABIUBACT paclpelesieHue yueOHOro mMarepuasa 1o rojiam
oOyuenust (1Mo Kjaccam), MpeajiaraeT MPUMEPHYIO IOCIEAOBATEIBHOCTh H3YyUYCHHSI TEM,
OCHOBAHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOIO COACPKaHUSA U YUETE BOSPACTHBIX OCOOCHHOCTEH
oOyyJaromuxcsi.

[Iporpamma no ¢usuke pazpaboTaHa ¢ HEIbI0 OKa3aHUs METOIMUECKONW MOMOIIU YUUTEIIO
B CO3JIaHMH paboueld MporpaMMBbI M0 y4eOHOMY MPEIMETY .

®dusnka ABISETCA CUCTEMOOOPA3yIOIIUM I €CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB M SIBJICHUM, N3y4aeMbIX XUMHEH,
Ouosioruelt, acTpoHoMuel U (uznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBCHHOHAYYHYIO
KapTUHY MHUpa, MPEeAOoCTaBisgieT Haubojee sCHbIe 00pa3libl IMPUMEHEHHs Hay4yHOro METoja
MO3HAHUS, TO €CTh CIIO0CO0a MOTyYEHHsI JOCTOBEPHBIX 3HAHHUH O MUDE.

OnHa M3 rnaBHBIX 3a7a4 (U3MUECKOro oO0pa3oBaHMs B CTPYKType oOuiero oopa3oBaHMs
COCTOUT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHOM TPAaMOTHOCTH W MHTEpeca K Hayke Yy
oOyyJaromuxcsi.

Wzyuenne ¢usukum Ha 0a30BOM YpOBHE MpPEAIONaraeT OBJIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOILUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

® HAy4YHO OOBSCHSTH SIBJICHUS;

® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETHPOBATH JAHHBIC W MCIOJIH30BaTh HAyYHBIE JIOKA3aTENbCTBA MJIS
MIOJIyYEeHHUs BBIBO/IOB.



Henn u3yueHuss (pU3MKKM Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs OIpe/eeHb B
Konnenuuu npenogaBanus yueOHoro npeamera «®usnuka» B 00pa3oBaTeIbHBIX OPTaHU3ALUSIX
Poccuiickoit ®enepannu, peamu3yOUMX OCHOBHBIE 00111€00pa30BaTEeNbHBIE MPOTPaMMBbL,
yTBepka€HHON pemennemM Koisermn MunucrtepcrBa npocsemenus Poccuiickoi @enepanuu
(mpotoxout ot 3 nexadbps 2019 r. Ne [1IK48H).

Lean nzyyenusi pusuku:

e [puoOpeTeHHWEe HUHTEepeca W CTPEMJICHUS OOy4aroIluXcs K HAayYHOMY H3YYEHHUIO

NPUPOIBI, PA3BUTHE WX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUH O HAyYyHOM METOJe TO3HaHUsS U (OPMHUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPYKAIOUINM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHUs! OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHUE MPEACTABICHUN O POl (PU3UKHU AN Pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH;

® Dpa3BUTHE TPEACTABICHHA O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaTbHOR
NesTEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOATOTOBKA K JalbHENUIIEMY O0yUEHHUIO B 3TOM
HaIpaBJICHUH.

JlocTkeHre STUX Lenedl mporpamMmbel 1Mo ¢GuU3MKe HAa YPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIICUNBACTCS PEIICHUEM CIICIYIONNX 3a/1aY:

e puOOpeTEeHNE 3HAHHUH O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHMUYECKUX, TETJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuoOpeTeHHEe YMEHHUH OINUCHIBATH U OOBACHATH (U3NYECKUE SIBICHUSA C
UCIOJIb30BaHNEM TIOTYyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIICHUS NPOCTEHIIUX pacy€THBIX 3ajad C MCIOJIb30BAHUEM
(bu3nUeCcKUX MOJIeTIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUW HAOMIOAaTh MPHPOJIHBIC SBICHUS W BBHINONHITH  OTBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAJbHbIE HCCIENOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e ocBoeHHE NPUEMOB pabOThl ¢ HH(OpMaIUe (U3NUECKOro COAEp)KaHUs, BKIOYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHAX (HU3UKH, aHAIN3 W KPUTUYECKOE
OIICHMBAaHHE WH(OPMAIINK;

® 3HAKOMCTBO cO cdepamu npodhecCUOHATBFHON 1eATeTbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
otBonuTcs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETTIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHATENbHBIN XapakTep, yYHTEeNb JelaeT BHIOOp IMpPOBEACHHS J1a0OpaTOpHBIX paboT u
OTIBITOB € YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEN 00YyYaromuXcsl, CIIUCKA YKCIIEPUMEHTAIBHBIX
3aJ]aHui, Ipe/IIaraéMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOTO 3K3aMeHa Mo (H3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. ®usuka u eé posib B NO3HAHUH OKPYKAKOLIET0 MHPA.

®uzuka — Hayka o npupoze. SABneHus npuponabl. Pu3nUecKue sBICHUS: MEXAHUYECKUE,
TEIUIOBbIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BenuuuHbL. W3mepenue ¢usznyeckux BenuuuH. Dusnueckue MNpUOOpHI
[TorpemHocTs n3MepeHnii. MexayHapoaHas CUCTEMa €AVMHULL.

Kak ¢usuka u apyrue ectecTBeHHblE HayKH H3ydaloT npupoay. EcTecTBeHHOHAy4YHBIN
METOJl NO3HaHMs: HaOJIIOJEHHE, IOCTAaHOBKAa HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
JKCIIEPUMEHT [0 TPOBEpKEe Tumore3, oObsiAcHeHHWe HabmogaemMoro spiaeHus. OnucaHue
(U3NYIECKHX SIBICHUH C TIOMOIIBIO MOJETICH.

Hemoncmpayuu.

1. MexaHuuyeckue, TEIIOBBIE, JJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue NpuOOPHI U MpoLEIypa NPSAMbIX U3MEPEHUN aHAJOTOBBIM U LU(PPOBHIM

puOOpOM.

Jlabopamopuuvie padbomul u onvimel.

OmnpeneneHue HEHbI IEIEHUS IKaIbl U3MEPUTEIBHOTO MpUodopa.
N3mepenue paccTossHUAMN.
H3mepenue 00bEMa KUAKOCTH U TBEPIOTO Tea.
Onpenenenne pa3MepoB MalbIX TEN.
W3mepenue temmeparypbl MpU IOMOILIM KUAKOCTHOTO TEpPMOMETpa M JaTdyuKa
TEMIIEPaTypBbl.
6. IlpoBeneHue wuccienoBaHUs MO IPOBEPKE TMIIOTE3bI: NaJbHOCTh NOJETA ILAPHKA,
MyIIEHHOT0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasnean 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HMX pa3mepbl. ONbIThl, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkenue yactui BemiecTBa. CBS3b CKOPOCTH ABWKEHHUS YacCTHUI[ C TEMIIEpaTypoil.
BpoynoBckoe nBmwkenue, nuddysus. B3ammoaelcTBHE YaCTHI] BEMIECTBA: TPUTSKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BEILIECTBA: CTPOCHHE Ta30B, JKMIKOCTEM M TBEPHABIX
(kpucTamnyeckux) Tenl. B3auMocBs3p MeXAy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperatHbIX

COCTOSIHUSIX M HMX aTOMHOMOJEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJBL.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHIKCHHS.

2. Habmopaenue nupdysun.

3. HaGmronenue siBieHMIA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATIKMBAHHEM YaCTHI]

BEIIIECTBA.

Jlabopamopusie padomot u onvimel.

1. Omenka quaMeTpa aToMa METOZOM PAJIOB (C HCTONb30BaHUEM doTorpaduii).

2. OmbITHI O HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmbITHl IO OOHAPYKEHUIO JICUCTBHS CHUJI MOJICKYJISIPHOTO MPUTSKCHUS.

Pa3nea 3. /IBu:keHHe U B3auMoeiicTBHE TeJl.

Mexannueckoe JIBWKCHHE. PaBHOMEpHOE W HeEpaBHOMEpHOe BIKeHHE. CKOpOCTb.
Cpenssist CKOpOCTb MTPH HEPABHOMEPHOM JBHKEHHUU. Pacy€T myTH U BpeMEHH JBUKCHHUSI.
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SIBnenne wHepuuu. 3aKOH HHepuUuU. B3auMmonelcTBue Ten Kak MpPUYMHA H3MEHEHHS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak mepa uHepTHoctu Tena. [ImotHocTh BemiectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuia kak XxapakTepucTtuka B3aumojenctBus Tten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO THHAMOMETpa. SIBJIeHUE TATOTeHUs U cuila TsbkecTu. Cua TshKecTu
Ha JIpyrux mianerax. Bec rena. HeBecomocTs. CioxkeHue cuil, HalpaBIeHHBIX 110 OJIHOM MIPSIMOH.
PaBnogeiictByromas cun. Cuna tpeHus. TpeHue CKoIbKeHUs U TpeHUe Mokos. TpeHue B mpupoie
Y TEXHUKE.

Hemoncmpauuu.

HaOnroienne MexaHu4ecKoro JBMKEHUS Tea.
N3mepenue ckopocTu MPsSIMOJIMHEWHOTO IBUXKEHUS.
Habmonenue sBIeHUs HHEPIIUH.
Hab6nroneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIL.
CrnosxeHue cull, HapaBIEHHBIX 110 OJTHOM MPSIMO.
Jlaﬂopamopnbte pabomoul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHUS (IIapuKa B >KUIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOMIIS M TaK Jjanee).
2. OrmpeneneHue cpelHed CKOPOCTH CKOJBKEHHUS Opycka WIM IIapHKa [0 HAKJIOHHOM
MJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOIO Tea.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (IedopManui) MpYy>KUHBI OT
IIPWIOKEHHOMN CUJIBI.
5. OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT Beca Tejla |
XapakTepa COMPUKACAIOUTNXCS TOBEPXHOCTEH.

Pa3neu 4. laBnienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JHasnenne. CriocoObl yMEHBIIICHUS U YBETUYCHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIEHUA Ta3a oT 00bEMa, Temneparypsl. [lepenayua gaBienus TBEPALIMHU TE€IAMU, )KUIKOCTIMH U
razamu. 3akoH llackans. [IHeBMaTMyeckue MalIMHBI. 3aBUCUMOCTBH JABJICHUS >KUJIKOCTU OT
rnyounbel.  ['mapoctatmdeckuid  mapagokc. CooOmiaronuecss  cocyasl. [ mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpuumHBI CylecTBOBAHUS BO3IYLIHOW
obonoukn 3emmu. Ombit Toppuyennu. M3mepenune atmocdepHOro AaBieHHS. 3aBUCUMOCTD
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EpHOTOo AaBICHHUS.

JleficTBHE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJI0. BriTankuBaromias (apxuMeioBa)
cuia. 3akoH ApxuMmena. [InaBanue ten. Bo3ayxomnnaBaHue.

emoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIEPATyphI.

[lepenaua naBneHus )KUIKOCTHIO U Fa30M.

CooOuraronuecs CoCybl.

I'mppasnuueckuii mpecc.

[IposiBnenue neiicTBUs aTMOC(HEPHOTO AaBICHUS.

3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT O00BEMa TMOTPYXKEHHOW 4YacTH Tela |

MJIOTHOCTH KHJIKOCTH.

PaBeHCTBO BBITATKUBAIOIICH CUJIbI BECY BHITCCHEHHOM HKUIKOCTH.

8. VYcnoBue muiaBaHus TeN: IUIAaBaHUE WIM TMOTPYKEHUE Tell B 3aBUCUMOCTU OT
COOTHOIICHUS TUIOTHOCTEH TeJia U KUIKOCTH.

Jlabopamopuvie padomot u onvimol.
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1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B KUIAKOCTD
YacTH TeNa.

2. OmnpenenieHUE BBITAJKUBAIOLIEH CHUJIBI, JIEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLEH CUJIBI, JEHCTBYIONIEN HA TEJIO B )KUJIKOCTH,
OT MAacCChI TeJa.

4. OmnbITel, JEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHOM B KUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KHUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAHHME JIOAKH M OIpEAeeHue €

rPy30MOaBEMHOCTH.

Pa3nes 5. PaGora n MoHOCTD. JHeEprus.

Mexanndeckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAaKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBecus pblyara.
[IpumeneHue mnpaBuia paBHOBECHs pbluara K OJOKy. «30moToe mpaBuiio» MexaHuku. KITJ]
MIPOCTBHIX MEXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprust. Kunerndeckas ¥ noreHuuanbHas sHeprus. [Ipespaienue ogHoro
BHJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHUs SHEPTUH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue paboOTHl CHIIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnepoBaHue ycaoBHI paBHOBECHS pblyara.
3. WNsmepenue KIIJl HaKJIOHHOW MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUu.
8 KUIACC

Pa3nen 6. TensioBble ABIEHNS.

OCHOBHBIE MOJI0KEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUs BellecTBa. Macca u
pasmepsl aTOMOB W MoJIeKyJ. OmbIThI, TOATBEPKIAIOIMIME OCHOBHBIC  ITOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKOM TEOpUH.

Mopenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSHMM BemecTBa. Kpuctaimmdyeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIAKOCTEH U TBEPABIX T HA OCHOBE TOJOKEHUIN
MOJIEKYJISIPHO-KUHETHYECKOM Teopur. (CmayuMBaHUE U KanWwUIApHbIe sBIeHUS. TermioBoe
pacuIupeHue 1 CkaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUXKEHHSI YaCTHII.
Brytpennss aaeprusi. CnocoObl U3MEHEHHUSI BHYTPEHHEH SHEPTUU: TEIUIoNepeiada i COBEPIICHHE
paboTsl. Bubl Temionepenaun: TeIIONPOBOHOCTD, KOHBEKITUS, U3ITyYCHHE.

KonnuecTBo TemnoTel. YaeiabHas TEIUIOEMKOCTH BeEIIECTBAa. TeIIOOOMEH M TEILJI0OBOC
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBineHune m OTBEepJEeBaHHE KPHUCTAUIMUECKHX
BEIIECTB. YJelbHas Temiora IuiaBleHus. [lapooOpa3zoBanue u koHneHcanus. lcnapeHue.
Kunenue. VYnenpHas Termora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMoc(epHOTo aBIeHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. Y IeTbHas TEIJI0Ta CrOPAHUS.

[Tpuntuner paboter TeruioBbix aurareneit KIIJ[ TemmoBoro psuratens. TemioBbie
JIBUTATENIH U 3aIIUTA OKPYKAOLIEH CPEBI.

3aKOH COXpaHEHHMS U MPEBPAILCHUs YHEPTUM B TEIJIOBBIX MpOlieccax.

emoncmpayuu.



Hab6monenrne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nuddysum.
Hab6mroneHue siBneHN cMauyMBaHUS ¥ KAMJUTSIPHBIX SBJICHHM.
HaOmroienue TenaoBoro pacumpeHus Tel.
M3MeHeHre AaBlieHus ra3a Mpyu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHHH.
[IpaBuna uzmepeHus: TeMIepaTyphl.
Bunael Tenonepenaun.
OxmnaxieHre Ipyu COBEPIICHUHN PaOOTHI.
HarpeBanue mipu coBepiieHUU padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHUE TEIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.
. HaGmronenue xunenus.
. HaGnroneHne mocTossHCTBa TeMIiepaTyphl Py TUIaBICHUH.
13. Mopenu TenIoBbIX IBUTaTEIEH.
Jlabopamopuvie padomovl u onvimel.
OnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSDKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.
OnbITHI 110 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEP/IBIX TeEll.
OnpenencHre JaBICHUS BO3IyXa B OAJUIOHE IIITPHIIA.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHHUS BO3yXa OT €ro odbéMa Hu
HarpeBaHUs WU OXJIAKICHUS.
[IpoBepka THUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmoneHue M3MeHEHUsI BHYTPEHHEW SHEPrUu Tejla B Pe3yJibTaTe TEIUIONEpeIaun U
paboThl BHELTHUX CHUII.
HccnenoBanue siBieHus TEII000MEHA MIPU CMEITMBAHUH XOJIOIHOM U TOPSYEi BOBI.
9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TIPH TEIJIOOOMEHE C
HarpeThiM METaJUIMUYECKUM I[IUIHMHIPOM.

10. OmnpenieneHue yAenbHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. OnpeneneHrne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

13. OnpeneneHue yAeabHON TEIUIOTHI IJIaBJIECHNUS JIb/A.

Paznen 7. DiiekTpryeckne 1 MarHMTHbIE sIBJICHUS.

DnekTpusanus Tei. J[Ba poja aneKTprUuecKux 3apsa10B. BzaumoaecTeue 3apsikeHHBIX TEJ.
3akon KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apS0B U
pPacCTOSTHUS MEXKy TEJIaMH).

OnekTpuueckoe nosie. Hanpsok€HHOCTD nekTpuueckoro mnois. [IpuHuun cyneprno3unun
ANEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn snexTtpudeckux 3apsioB. DJIeMEHTapHbIM 3JeKTpuyeckuil 3apsa. CrtpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

DJEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOro TOKa. VcTouHukm
MOCTOSTHHOTO TOKa. JIEMCTBHUSI DJIEKTPHUUECKOTO TOKa (TETIOBOE, XMMHYECKOE, MAarHHUTHOE).
DIIEKTPUUYECKHUI TOK B )KUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. Y JEIbHOE CONPOTUBIICHHWE BellecTBa. 3akoH Owma g ydyacTKa LEMH.
[TocnenoBatenbHOE M TAPAIIETHFHOE COSIMHEHUE TTPOBOTHUKOB.

PaGota 1 MoIIHOCTD 3MEKTpUUEcKoro Toka. 3akoH Jlxoyns—JIeHna. DnekTpudeckue emnu
Y TIOTPEOUTEITN IIEKTPHUIECKOM SHEeprun B ObITy. KopoTKoe 3aMbIkaHUeE.

ITocTosiHHbIE MarHuThl. B3auMOJEMCTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe ToJe€.
MaruauTHO€ noJie 3eMJIM U €r0 3HaUeHue JUIs AKU3HU Ha 3emyie. OnbIT DpcTenaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBUE MarHUTHOTO MOJIA
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Ha IPOBOJHHUK C TOKOM. OJEKTPOJBHUIATENb IOCTOSHHOINO TOKa. lMcmosb3oBaHue
3JIEKTPOJIBUTaTENIeH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanesi. SBiaeHue  saekTpoMarHUTHOM — wHAYKuuMH. [lpaBuno  JleHma.
OnexrporeHepatop. CrocoObl TMONyYEHUS DJICKTPUYCCKOW SHEPruu. DJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HICTOYHHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpHU3aIus Tel.
JIBa posia 37€KTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
Y CTpoUCTBO U JEHCTBHE DIIEKTPOCKOIIA.
DnekTpocTaTUuecKast UHIyKIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiI0OB.
IIpoBOHMKY U AUDIIEKTPUKH.
MoaenvpoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO MTOJIS.
HcTounnky MOCTOSIHHOTO TOKA.
JIeHCTBHS DIIEKTPUYECKOTIO TOKA.
. DIEKTPUUECKUN TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. I3mepenue cuibl TOKa aMIEPMETPOM.
. I3mepenue 351eKTpuuecKoro HanpsKeHUsS BOTBTMETPOM.
. Peoctar n Mara3uH conpoTHUBIICHUM.
. BzauMopencTBie NOCTOSSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3IeICHHsI TIOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHO€ moJjie TOKa. DJIEKTPOMArHuT.
. JleficTBHe MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DIIEKTPOJBUTATETh TOCTOSSHHOTO TOKA.
. UccnenoBanue siBeHUs SJICKTPOMArHUTHON MHIYKITHH.
. OnbiThl Dapajes.
. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUSI.
25. DAEKTPOTeHEepaTOp MOCTOSIHHOTO TOKA.
Jlabopamopuwvie padomot u onvimol.
OnbITHI IO HAOJIIOACHUIO JIEKTPU3ALNUU TET MHAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue 1eMCTBUS IEKTPUUECKOTO MOJIS HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI MEKTPUUECKOH IETH MOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHue CUITBI TOKA.
W3mepenue v peryJampoBaHUue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYLIETO YEPE3 PEIUCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HANPsHKEHHS Ha pe3UCTOpeE.
7. OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TJIOMIAU TTOTIEPEYHOT0 CEUCHHS M MaTepuara.
8. IIpoBepka npaBuiia CI0KEHUS HAIPSKEHUI PYU MTOCJIEI0BATEIEHOM COEIMHEHHUH JIBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuia JJisi CUIIBI TOKA MIPU NMapaAJIICITIBHOM COSIUHEHUN PE3UCTOPOB.
10. OmnpeneneHue pabOTHI ANEKTPUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
11. Onpenenenre MOIIHOCTH 3IEKTPUUECKOTO TOKA, BBIJICTIEMON HA PE3UCTOPE.
12. VccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HIIYIIETO Yepe3 JIAMIIOUKY, OT HAMPSKCHHSI Ha
HEW.
13. Onpenenenue KIIJ[ narpesaresns.
14. MccnenoBaHre MAarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MAarHUTOB.
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15. 3yyeHre MarHUTHOTO TMOJsSl IOCTOSIHHBIX MAarHUTOB HIpU HUX OOBEAUHEHUU U
pa3JeIeHun.

16. UccnenoBanue AEUCTBUS AIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KAaTyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HaIllpaBJICHUs TOKA B KaTYIIKE.

18. M3y4enue nelcTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3yuyeHue padoThl SJEKTPOABUTATES.

20. Usmepenue KII/l anekTpoaBUraTeIbHON yCTAHOBKHU.

21. OnbITHl MO MCCIEOBAHUIO SIBJICHHS DJEKTPOMAarHUTHONM WHAYKLMU: HCCIIEI0BaHUE
W3MCHEHUN 3HAYCHHUs U HAIIPaBJICHUS UHIYKIMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro IBW)KEHMsS. PaBHOMepHOe IpsMOIMHENHOE nABWXKEeHHE. HepaBHOMepHOE
npsiMmojiuHeitHoe JBukeHue. CpeaHsisi U MTHOBEHHash CKOPOCTh Tejla INMpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHeiHoe nBmkeHne. CBoboaHoe majaenue. OmnbIThl
lanunes.

PaBHOMepHOE ABMXKEHUE O OKpYyKHOCTH. [lepuon u yactota oOpamenus. JluHeitHas u
yIJIOBas CKOPOCTH. LIEHTpOCTPEMUTENILHOE YCKOPEHHUE.

[TepBbiit 3akoH HproToHa. Bropoi 3akoH Hetorona. Tperuit 3akon HerotoHa. IlpunHimn
CYNEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHsI CKOJIbKEHUS, Cuila TPEHHUS
MIOKOSI, IPYTU€ BUIbI TPEHUS.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHE CBOOOIHOrO TMaJleHUs.
JIBrxenue manet Bokpyr Comnnna. [lepsas kocmudeckasi ckopoctb. HeBecoMOCTh U eperpy3KH.

PaBHOBecue MaTepuanbHOM TOUKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. M3menenne ummynbca. UMnynbe cuiibl. 3aKOH COXpaHEHHUs] WMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanundeckas pabota U MOIIHOCTh. Pabora cui TshkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paboThl. lloTeHuManbHas SHEPrus Teja, MOJHATOrO HAJ TOBEPXHOCTHIO 3EMIIH.
[TorenumanbHas 3Heprus cxkato npyxuHbl. Kunetnueckas sneprus. TeopeMa 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPTUU.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKECHHUS Tella OTHOCUTENIHHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyT€W U TPAEKTOPUH JBUKEHUS OJHOTO U TOTO K€ Tela OTHOCUTENILHO
Pa3HBIX TEJ OTCYETA.

N3mepenue CKOpOCTH U yCKOPEHUS IIPSIMOJIMHENHOTO JBHYKEHUS.

HccnenoBanne Mpu3HaKoOB paBHOYCKOPEHHOTO IBHKCHMUS.

Hab6mronenue ABM>KEHUS TeNa M0 OKPY>KHOCTH.

HabGmroneHne MexaHMUECKUX SIBJICHHUM, IPOUCXOJAUINX B cucTeMe oTcuéTa «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIILHO KaOrHeTa (U3HKH.
3aBUCHMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBL.
HabGmronenue paBeHcTBa cujl IPU B3aUMOJIEHCTBUH TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JIBUYKEHUU.

10 IIepenaya ummyiibca pu B3aMMOJECHCTBUU TEIL.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOIECHCTBUU TEI.

12. CoxpaHeHHE UMITyJIbCa IPU HEYIIPYTOM B3aMMOJICUCTBHH.
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13. CoxpaHeHue UMITyJIbCca IIPU A0COIIOTHO YIIPYIOM B3aUMOJIEHCTBUU.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPriuH PU CBOOOITHOM Ma/IEHUH.

16. CoxpaHeHue MEXaHNYECKOW SHEPrUuy MPH JIBUKEHUU TeJla MO/ IEUCTBUEM IPYKUHBI.

Jlabopamopuvie padomovl u onvimel.

1. KoncTpyupoBaHue TpakTa JUisi Pa3srOHa MU JAJbHEHIIErO0 PaBHOMEPHOIO JABUKCHUS
IAPUKA WK TEJIEHKKH.

2. OmnpeneneHue cpeaHe CKOPOCTU CKONBKEHHs Opycka WM JIBUKEHHUS IIapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM [JBIKEHHM 110 HAKJIOHHOMN
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4yaJibHOW CKOPOCTH.

5. IIpoBepka runoTesbl: €Ciy NpU PABHOYCKOPEHHOM JIBUKEHNUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTH OTHOCATCS KAK PsiJi HEYETHBIX YNCEl, TO COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHU

OJIMHAKOBBI.

6. HccinenoBaHrne 3aBUCMMOCTH CWIbl TPEHHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJbHOI'O
JIABJICHUS.

7. Omnpenenenue K0dQPUIHEHTA TPEHUS CKOTbKEHUSI.

8. Ormpexenenue kECTKOCTU MPYKUHBI.

9. Ompenenenve pabOThl CWJIBI TPEHHS NpPU PABHOMEPHOM JIBH)KEHHUM Tella 110
TOPU30HTAIILHON TOBEPXHOCTH.

10. Omnpenienenue pabOThl CHUJIBI YOPYTOCTH MpPU MOABEME TIpy3a C HCHOJIb30BAaHHEM
HETOJIBUYKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. M3y4deHue 3aK0Ha COXPAHEHHUS SHEPTUH.

Pa3zpen 9. Mexann4uecKkue KoJie0aHust 1 BOJIHLI.

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEpUOJ, 4acToTa,
aMIuMTyaa. MaTemaTHueckuii U TPYXKUHHBIA MasTHUKU. [IpeBpaienue sHeprum mnpu
KOJIeOaTEILHOM JIBHIKEHHH.

3aryxaromue konebanus. BoiHyxkneHnble konebanus. Pesonanc. Mexannueckue BOJHBI.
CaoiicTBa MexaHn4eckux BoJiH. [Ipo/1osibHBIE U MONEpeyHble BOJHBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacripocTpaHeHus. MexaHndeckue BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJHBIL.

3Byk. 'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpakeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenne xonebanuii Te moJ 1eHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabnroeHre BIHY X /I€HHBIX KOeOaHUi 1 pe3oHaHca.

Pacripoctpanenue npoAoabHbIX U IONEPEYHBIX BOJIH (HA MOJEIH).

HabmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ﬂaﬁopamopnbze padomol u onvimol.

1. OmpeneneHue YacTOThI U IEpUOAA KOJIeOAHUNH MaTEMaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPHOJa KOJICOaHU MTPYKUHHOTO MasTHUKA.

3. HccnepoBaHue 3aBUCHUMOCTH IEpHOa KoJeOAHUI MOJBEIIEHHOIO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KOJI€OaHUH NPYKMHHOTO MasTHHKA OT Macchl
rpy3a.

5. TlpoBepka HE3aBUCUMOCTU MEpHOAA KOJEOAHWI Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Ipys3a.
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6. OIBbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb Mepr0/ia KoJIeOaHH MPYKUHHOTO MasTHUKA
OT MAacChl I'py3a U )KECTKOCTHU MPYKUHBI.
7. H3mepeHue ycKopeHUst CBOOOIHOTO MaJCHUsI.
Pa3zgen 10. JjieKTpOMarHuTHOE MMOJIe U JJIEKTPOMATHUTHbIE BOJIHbI.
DONEeKTpOMarHUTHOE IMoJie. DJIEKTPOMAarHuTHblE BOJHBI. (CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. MICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie padbomul u onvimel.
1. W3yyeHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO Tene(oHa.
Pa3nes 11. CBeToBbI€ sIBJICHUS.
JlyueBass monenb cBeta. Mcrounuku cBeta. [IpsmonuHeliHOe pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.
[Ipenomnenue cBeta. 3akoH npenomiieHus cBeTa. [lonHOe BHyTpeHHEE OTpa)KeHUE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
JIunza. Xox myueidt B nmnH3e. Onrtudeckas cucteMma ¢oToamnmapara, MHUKPOCKOMa U
Teneckomna. ['a3 kak onTuueckas cuctema. binzopykocTs U JanbHO30PKOCTb.
Pasnoxxenue 6enoro ceeta B criektp. OnbiTel HptoToHa. CroskeHHE CIIEKTPATbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.
OTtpakeHue cBera.
[Tonydenue n300pakeHuit B MIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomienue cBera.
OnTHYeCKUH CBETOBO/I.
Xon ydeit B cobuparoreit JInH3e.
XoJ Jiydeil B pacCeuBarOLIEH JIMH3E.
[ToryyeHnue n300paskeHHI ¢ TOMOIIIBIO JIH3.
. Ilpuniun nevictBus (oToamnmnapara, MUKPOCKOIA U TeJIECKOTa.
10. Mopens riasza.
11. Paznoxenue 0emoro cBera B CIIEKT.
12. Tlony4eHue 6en0ro CBeTa NpH CIIOKEHUH CBETa Pa3HbIX LBETOB.
Jlabopamopuwvie padbomul u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH yrila OTPa)KEHUs] CBETOBOTO JIyya OT yTIJia MaJeHusl.
2. H3zydenue xapaKTEpUCTHK H300paXKECHHUs MPEAMETA B IJIOCKOM 3epKajle.
3. HccnenoBanue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJla NaJeHUs Ha
TPaHUIIE «BO3AYX—CTEKIION.
[Tonyuenune n3o0paxeHuil C MOMOIIBI0 COOMPAIOIICH JIMH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpPAIOIIEH JTUH3HI.
OMnBITHI 1O Pa3IOKEHNUIO OENIOro CBETa B CIIEKTP.
OmpITEl 1O BOCHPHUATHIO IIBETa MPEIAMETOB MPU WX HAOIIOACHUU dYepe3 I[BETOBBIC
(UITBTPBL.
Pa3jnen 12. KBanToBble fiBJIeHUS.
Omnsitel Pesepdopna u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.
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PanuoaktuBHOCTh. Anb(a, Oera- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO sijipa.
Hyknonnas wmopmenbs aromHoro sigpa. M3oromnbsl. PannoaktuBHbIE mnpeBpameHus. llepuon
roJrypacraja aTOMHBIX sIJIEp.

SAnepHble peakiMy. 3aKOHbI COXpPaHEHMsI 3apsAA0BOIO U MAacCOBOI'O YHUCE. DHEPIUs CBS3H
aTOMHBIX sAep. CBsA3b Macchl U 3Hepruun. Peakuuu cunTesa u aeneHus saep. IcTouHuKy sHepruu
ConHua u 3B€31.

SAnepnas snepreTuka. JleiicTBUs paMOAKTUBHBIX U3JTyYEHHUH HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHHs U HOTJIOLIEHHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoJiopoJa.

Hab6monenue tpekoB B kamepe BunbcoHa.

PaGota cuéTunka HOHU3UPYIOUINX U3TyUYSHHI.

Peructpanus nzmyuyeHust NpupogHbIX MUHEPAJIOB U MPOJYKTOB.

./Ia60pamopubte pabomoul u onvimol.

1. HaOmnroneHue CIUIOMIHBIX M JMHEHYATHIX CIIEKTPOB U3Iy4YEHUS.

2. HccnepoBaHue TPEKOB: HM3MEPEHUE SHEPIrUM YACTULBI 110 TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepeHue paaroakTHBHOTO (OHA.

IToBTOPHUTEIBbHO-00001IAOINMH MOYJIb.

[ToBTOpUTENTEHO-0000IIAFOIINI MOYJTh IPEHA3HAUCH JIJISI CHCTEMATH3AI[UH U 0000IIeHUS
MIPEIMETHOTO COACPKAHUS U OMBITA ACSITETLHOCTH, MPUOOPETEHHOTO MIPU U3YYSHHH BCETO Kypca
¢u3nKH, a TaKKe A MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 1O (U3UKE s
00y4aromuxcsi, BBIOPAaBIINX ATOT YU4EOHBIN MpeIMeT.

[Ipu n3yvueHny 1aHHOTO MOAYJIS PEAIU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI €S TEIbHOCTH,
Ha OCHOBE KOTOPBIX OOECMeYMBaeTCs JOCTIDKEHHE TPEAMETHBIX M MeTalpeIMEeTHBIX
IUIAaHUPYEMBIX pPE3YyJbTaTOB OO0y4YeHMs, (OPMHUpPYETCS E€CTECTBEHHOHAy4yHasi TI'PAMOTHOCTB:
OCBOEHHUE HAy4YHbIX METOJOB UCCIIEIOBAaHNSI SIBJICHUI IPUPO/Ibl U TEXHUKHU, OBJIA/ICHUE YMEHUSAMU
OO0BACHATH (hpU3MUECKHE SBJICHUS, IPUMEHSS MOJIyUYSHHbIE 3HAHUs, pelaTh 3aa4ui, B TOM UUCIIe
KAaueCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIANBEHO NEATEIPHOCTHBIA XapaKTep JAHHOTO pa3/eia pealn3yercs 3a CYET TOro,
YTO 00yYarolUecs BBIIOIHAIOT 33jaHus, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE MOJTYYEHHbIX 3HAHUI PACIIO3HABATh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPY’KaroLel MPUPOAE U NTOBCEIHEBHOM KU3HU;

HCII0JIb30BaTh HAay4HbIE METOJbl MCCIEIOBaHUA (PU3NYECKUX SIBJICHHM, B TOM YHUCIE AJIs
IIPOBEPKHU T'MIIOTE3 U MOJIYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaubOojiee Ba)KHBIX JOCTHXKEHUII COBPEMEHHBIX TEXHOJOTHH,
HaIllpuMep, NPAKTUYECKOT0 MCIIOJIb30BAHUS Pa3INUHbIX HICTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BU0B SHEPIUU.

ok wnE



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzydenne ¢u3ukn Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpaBlIeHO Ha

JOCTIKEHUE TUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesymbraTte wm3ydeHuws (U3MKM HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y
oOyudarorerocs 0yayT chopMHUpPOBAHBI CIIECAYIOIINE TUYHOCTHBIE PE3yNIbTAThl B YACTH:

e 1) maTpHOTHYECKOT0 BOCTIUTAHMS:

® - MpOsSIBJICHWE WHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU (HU3UIECKOM
HAYKHU;

® - [ICHHOCTHOE OTHOIICHHE K IOCTIKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpaxjaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIECTBEHHO 3HAYMMBIX M STHUECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

® - OCO3HAaHME BaXXHOCTU MOPAJIBHO-ITUYECKUX MPUHLIUIIOB B JIEATEIIbHOCTH YUEHOTO;

e 3)3CcTEeTHYeCKOro BOCIIMTAHMS:

® - BOCMPUATHE ICTETUYECKHX KAueCTB (PU3MUYECKOW HAyKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HaHHME IEHHOCTH (U3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHHS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AeITeTbHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbSi H SMOLUMOHAJBLHOI0 0J1ArONOJYyYHS:

® - 0CO3HaHHUE IIEHHOCTH 0€30macHOoro oopasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
Ba)XHOCTH MIPABHJI O€30MacHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA IOPOrax, C ANEKTPUUECKUM U
TEIJIOBBIM 000OPYAOBAaHUEM B JOMAIIHUX YCIOBUSX;

e - c(hOpMHUPOBAHHOCTH HABBIKA PEIICKCHH, TPHU3HAHUE CBOETO MIPaBa HA OIMIMOKY M TAKOTO JKe
IpaBa y APyroro 4ejaoBeKa;

e 0) TPyA0OBOr0 BOCIIMTAHMS:

® - aKTHBHOE y4YaCTHE B PEIIEHUHU MPAKTHUYECKHUX 3aJay (B paMKax ceMbU, 00pa3oBaTesIbHOM
OpraHu3aIuy, Topoja, Kpasi) TEXHOJIOTHYECKOM U COIMAIbHOM HAMIPAaBICHHOCTH, TPEOYIOLIUX
B TOM 4YHCJIe U (PU3UIECKUX 3HAHUA,

® - MHTEpEC K MPAKTHUYECKOMY U3yUEHHUIO MPodeCcCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

e 7)3KO0JOrM4YeCKOro BOCIIMTAHUS:

e - OpHEHTalUs Ha MPHUMEHEHHWE (QU3WYECKUX 3HAHUM JUId peleHus 3aaad B o0iactu
OKPY’KaOIIEeH CpeIbl, TUIIAaHUPOBAHHMS MOCTYITKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUH JIJIst
OKpY’KaroIlleu cpebl;

® - OCO3HaHHE IMO0ATBFHOTO XapaKTepa dKOJOTHUYECKUX MPOoOJieM U IMyTel X pPelIeHus;

e §8) ajanTauMu K M3MEHSIOIIUMCS YCJIOBHSAM COLMATBLHOM U NPUPOIHON Cpebl:

e - TOTPeOHOCTH BO B3aUMOJCUCTBUU TIPU BBINOJTHECHUU WCCICIOBAHUNA M TPOCKTOB
buznyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITETbHOCTD;

e - moTpeOHOCTh B (DOPMHPOBAHWHM HOBBIX 3HAHUH, B TOM 4HCIEe (HOPMYIHPOBATH HJICH,
MOHSTHS, TUIIOTE3bI O GU3UUECKUX 0OBEKTAX U SBICHUSAX;

® - 0cO3HaHHE Ne(DHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

® - [UTAHWPOBAHHUE CBOETO PA3BUTH B MPHOOPETCHUN HOBBIX (PM3MUCCKUX 3HAHUM;

® - CTPEMJICHHE aHAJIU3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U YIKOHOMHUKH,
B TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHU;



® - OICHKAa CBOMX JEHCTBHA ¢ Y4ETOM BIMSHHS Ha OKPYKAMOIIYIO CPEIy, BO3MOMXKHBIX
rj100adbHBIX TTOCIEACTBHIA.

METAIIPEJMETHBIE PE3YJIbTATbHI

B pesynbrate OCBOGHHsI MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusi y oOydarmierocss OyayT cGOpMHpPOBAaHBI MeTampeaMeTHbIE Pe3yJbTaThbl,
BKIIIOHAIOMIUEC TMO3HABATCIIBHBIC YHUBCPCAJIBHBIC yqe6HHe HeﬁCTBHH, KOMMYHUKATUBHBIC
YHHUBEpCAIIbHbIE YUeOHBIC ICHCTBHSI, PETYJISITHBHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBHSI.

Ilo3naBaTenbHBIC YHHBEPCAIbHbIC y4eOHbIC JeHCTBHUS

Ba3oBble jJoruueckue JeicTBUA:

BBIABIISITH U XapaKTepU30BaTh CYIIECTBEHHBIC IIPU3HAKU OOBEKTOB (SBICHHIA);
yCTaHABJIMBATh CYIECTBEHHBIH MPU3HAK KJIaCCU(pUKAIIMHM, OCHOBAHUS AJIsi 00001EeH s
Y CpPaBHECHHS,

BBISBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHUS B PacCMaTPUBAEMBIX (paKkTax, TaHHBIX U
HaOJTIOICHNAX, OTHOCSIIIUXCS K (PU3UIECKUM SBICHUSIM;

BbIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3U IPU HU3YUYCHHU (1)I/I3I/I‘-I€CKI/IX SIBIICHUN W
NPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAHUEM JIEAYKTUBHBIX M MHIYKTHBHBIX
YMOSaKHIOquHﬁ, BbIABUI'aTh TUIIOTE3bI O B3AUMOCBA3AX CbI/ISI/I‘—IeCKI/IX BCJINYNH,
CaMOCTOSATEIIEHO BRIOUPATH CITOCO0 pemieHns yueOHoM (u3nIecKoi 3a1aun (CpaBHEHNE
HECKOJIbKUX BAapUaHTOB pEIICHUs, BBIOOp Hambonee MOIXOMAIMIEr0 ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrIe ncciegoBarenLCKHe AeiiCTBHSA:

HCTIOJIF30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IPOBOJUTH MO CAMOCTOSTEIIFHO COCTABICHHOMY IIIaHY OIIBIT, HECIIOKHBIH (DU3NUECKUI
HKCHEPUMEHT, HEOOIIBIIIOE UCCIIE0OBAaHIE (PU3UIECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTH M JIOCTOBEPHOCTh MH(POPMAIHIO, TTOJyYCHHYIO B XOJI€
UCCIIEIOBAaHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIBHO  (OPMYJIHPOBAaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yjbTaTaM
NPOBEAEHHOTO HAOJIOZICHUS, OTIBITA, NCCIICIOBAHYS,;

MPOTHO3UPOBATH BO3MOXKHOE JANbHEHIIIee pa3BUTHE (PU3NIECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPEATION0KEHUS 00 UX Pa3BUTHU B HOBBIX YCJIOBUSX U KOHTEKCTAaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh PA3IUYHBIC METOJBI, MHCTPYMEHTBI M 3alpOChl MPH TIOUCKE W OTOOpE
MH(POPMAIINN WU TAaHHBIX C YIETOM MPEIUIOKEHHON yueOHOM (hu3nUIecKol 3a/1auH;
aQHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MHPOPMAILIUIO Pa3TUIHBIX
BUJIOB U (DOPM TIpE/ICTaBICHUS;

CaMOCTOSITEILHO BBIOMPATh ONTUMANbHYIO (HOpMYy MpeAcTaBIeHUS HHPOpPMAIUH U
WUTIOCTPUPOBATh PEIIaeMbIe 3aJladll HECIIOKHBIMH CXEMaMH, JIUarpaMMaMH, HHON
rpauKoi U ©X KOMOMHAITUSIMU.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJTBHBLIC y‘leﬁl—[l)le JaeicTBUA:

B XOJi¢ OOCYXIeHUs Yy4eOHOro Mmarepuaina, pe3yJbTaTOB JIa0OpaTOPHBIX pabdoT u
IPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAeMOM TEMbl U BBICKAa3bIBaTh HIICH,
HANCJICHHBIC HA pCHICHUC 3aa4YU U IOAACPIKAHUC 6HaI‘O)KeHaTeJILHOCTI/I O6H_[CHI/I$I;
COMIOCTABJIAT CBOU CYXIACHUA C CYXKIACHUAIMU OPYIrUX YYAaCTHHUKOB JMaliora,
00HapY HUBaTh PA3JIUUUE U CXOJCTBO MO3UIIHIA;

BbIpaXaTb CBOXO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,



nyOIMYHO  TPENCTaBIATh  PE3yJdbTaThl  BBIMIOIHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MOHUMATh M UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHTHON U MHIUBH Iy aIbHON paboThl Ipu
pCIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

HpI/IHI/IMaTB e COBMeCTHOﬁ ACATCIIBHOCTH, OpFaHI/ISOBBIBaTI) HeﬁCTBHH mo eé
JTOCTIDKEHUIO: PACIPEIeNIATh POJId, 00CYXIATh MPOLECCH U Pe3yabTaThl COBMECTHON
paboThI, 000011IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITIOJTHATh CBOIO YacTh PAa0OOTHI, JOCTHTas KadeCTBEHHOTO pe3yjbTaTra Mo CBOEMY
HATPABJICHUIO U KOOPAMHUPYS CBOU JCUCTBHS C IPYTUMH WICHAMH KOMaH/IbI;
OIICHMBATh KAYECTBO CBOETO BKJIaJIa B OOIINH MPOIYKT IO KPUTEPHUSIM, CAMOCTOSTEIIBHO
c(hopMyITHPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHMBEpPCAJIbHbIE YUeOHbIE e CTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CHTYalUAX, TPEOYIOIIUX ISl PEIICHUS
(bu3nUecKux 3HAHUMH;

OpUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATUS peHIeHW (MHIWBUIYalbHOE,
MPUHSTHE PEIICHUS B TPYIINE, IPUHIATAE PEIICHUHN TPYIIION);

CaMOCTOSITEIIFHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aauydl WM ITUTaHa
UCCIIC/IOBAHMSI C YYETOM MMEIONIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJIaraéMble BApUAHThI PEIICHHIA;

JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYAIIMH U MpeJyiarath 1jaH e€ N3MEHCHHUS;

OOBSICHATH MPUYUHBI TOCTHXKEHUS! (HEIOCTHXKEHUS) PE3YIbTaTOB JEATEIbHOCTH, 1aBaTh
OIIEHKY MTPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JESATEIBHOCTh (B TOM YHCIIE B XOJ] BBIIOJIHEHUS (HU3NYECKOTO
UCCIICIOBAaHMUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, HW3MEHHBIIUXCS
CUTYallUi, YCTAaHOBIIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSM;

CTaBUTH ce0sl HA MECTO APYToro YeJoBeKa B XOJE CIOpa WIH AUCKYCCUU HAa HAYYHYIO
TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpU pelmeHUuH (QU3MYEeCKUX 3ajad Wi B
YTBEPK/ICHUSIX Ha HAyYHbIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEIMETHBIE PE3YJIbTATHI

K konny oOydenuss B 7 kjiacce mpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

UCTIONIb30BaTh TMOHATHS: (U3NYECKUE W XUMHUYECKHE SIBICHUS, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIEJb, TUIOTE3a, €AUHUIIB (PU3MUECKUX BEIMYMH, aTOM, MOJIEKyJa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPHOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJMHEHHOE),  TpPaeKTOpHs,
paBHOJEUCTBYIOIIAsE cuia, naedopmanus (ympyras, IUIacTHYeCKas), HEBECOMOCTb,
COOOIIAOIIIHECS COCYIbI;

paznuyath sBieHUs (qud@y3us, TEII0BOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHNE, HEPABHOMEPHOE JIBMJKEHUE, MHEPLUS, B3aUMOJECHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpAIlleHHUs, Iepejada JaBJIeHUs TBEPIBIMU TEJIaMH,



KHUJIKOCTSIMM M Ta3aMM, aTtMoc(epHOe MAaBieHHE, IJIaBaHUE TeJ, MPEeBpaLIeHUs
MEXaHUUYECKON 3HEPIUHN) MO ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIECHUE;

pacrno3HaBaTh MPOSIBICHUE U3YyUCHHBIX (PU3MUECKUX SIBIICHUI B OKPY>KaIOLIEM MHpE, B
TOM 4YHcie (PU3MUECKUE SBICHUS B NMPUPOJE: NMPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHMBOM NPUPOAE, NEHUCTBHE CUJIBI TPEHUS B NPUPOJE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro IaBJICHHs Ha J>KUBOW OpPraHM3M, IUIaBaHUE pbIO,
pbplYaru B Teje YeJIOBEKa, NMPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7adyy B YUEOHYIO,
BBIJICJIATh CYIIIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3UUYECKHUX SIBICHUM;

OIKCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (PU3MUYECKUE SBJICHUS, UCIIOIb3Ys (HU3UUECKUE
BEJIMYMHBI (Macca, 00BbEM, MJIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSISA
CKOpOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, CUJIa TPEHUs, JaBlieHue (TBEPIOro
Tena, JKUIAKOCTH, rasa), BBITAJKMBAIOILAs CUja, MEXaHUYecKas paboTa, MOIIHOCTD,
IUIEYO CHJIbI, MOMEHT CHJbI, KO3()(UIUEHT ™OJe3HOro JeHCTBUS MeXaHH3MOB,
KMHETUYeCKass W IMOTEHLMaJIbHasi AHEPrus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nUecKuit CMBICI HCIIOJIB3YEMBbIX BEJTMUMH, UX 0003HAYEHUS U eIUHUIIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEJIUYUHY C
JPYTUMHU BEJIIMYMHAMH, CTPOUTh I'padUKU HM3YyYEHHBIX 3aBUCUMOCTEH (PHU3HMUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUYECKHE SIBICHUS U MPOLIECCH, UCTIOIB3YS IpaBUIia
CJIO>KEHUS CUJT (BAOJb OIHOM mpsimoit), 3akoH 'yka, 3akoH Ilackans, 3akoH Apxumerna,
MpaBUJI0O paBHOBecHsi pbiyara (OJ0Ka), «30J0TO€ TPABUIO» MEXAHUKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOW SHEpruH, MpH 3TOM JAaBaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMATHUECKOE BBIPAKEHHUE;

OO0BACHATH (PU3HUECKUE SBICHUS, TPOIIECCHI M CBOWCTBA TEJl, B TOM YHCJIE i B KOHTEKCTE
CUTyallui  TIPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOrMYecKHX IIaroB ¢ OMopoi Ha 1—
2 W3yYCHHBIX CBOMCTBa (PU3MUYECKHX SIBICHUN, (U3UYCCKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemwath pacuéTHble 3agauyd B 1-2 JeHCTBUSA, HCHOJIb3YSd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAOIME (PU3NUECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 334 3al1ChIBATh
KpaTKoe YCJIOBHE, MOACTABIATH (pU3MUECKHE BETUYMHBI B (HOPMYJBl U HPOBOJIUTH
pacuéThl, HAXOIUTh CIPABOYHbIE JAaHHbIE, HEOOXOAWUMBIE JUIsl pElIeHUs 3ajad,
OLICHUBATh PEATTUCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BEIUYHHBI,

pacrno3HaBaTh POOJIeMbl, KOTOPbIE MOKHO PEIINTh PU MOMOIIHU (PU3UYECKUX METO/IOB,
B OIMCAaHUHU HCCJIENOBAaHUS BBIICISATh IPOBEPSIEMOE MPEANONOKEHNE (THIOTE3Y),
pa3nuyaTth ¥ MHTEPIPETHPOBATH MOJYUYEHHBIH pe3yNbTaT, HAXOJUTh OLIMOKHU B XOJ€
OTbITA, JIE1aTh BBIBOJIBI 10 €0 pe3yibTaTaM;

MPOBOJIUTH OMBITH IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MUYECKUX CBOWCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE IPEANOJIOKEHHU, COOUPATh YCTAHOBKY U3
MPEJIOKEHHOTO 000PY0BaHMSI, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOBL;
BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHMSI, BPEMEHHU, MacChl Tea, 00bEMa, CUIIbl U
TEMIIEpPAaTypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB, 3alHCHIBATH
NOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTPEeIHOCTH U3MEPEHUH;
POBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUECKOI BEIMUYMHBI OT APYroM C
MCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYLIETOCS
TeNna OT BPEMEHM JBUKCHMSI TeJla, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEJI W HE3aBUCHUMOCTH CHWJIBI TPEHHUS OT IUIOMIAAN
COIPUKOCHOBEHHMSI TEJ, CWJIbl YIPYTOCTH OT YAJWHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH
Cuibl OT O0OBEMa NOrpyXEHHOM YacTH Teda M OT IUIOTHOCTH JKUIKOCTH, €&



HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, HA KOTOPYIO IOIPYXEHO TeJo,
YCIIOBHIA TIJIaBaHMS TN, YCJIOBHHM paBHOBECHs pblyara W OJIOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOro HCCIEelOBaHUsA, COOMpaTh YCTAaHOBKY M  BBIIOJHSATH
U3MEPEHUs, Clenys MpeIoKEHHOMY IUIaHy, (PUKCHpPOBATh Pe3yNbTaThl IOJY4YEHHON
3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJI€ MPEAJIOKEHHBIX TaOIUI] U T'paUKOB, 1€J1aTh
BBIBO/IbI 110 p€3yJIbTaTaM UCCIIEI0BAHUS;

® [POBOJIUTH KOCBEHHBIE H3MEpPEHHS (PHU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbXKEHUs, JaBlIEeHUE BO3]yXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLIAs Ha MOIPYy)KEHHOE B JKUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBUSL MPOCTHIX MEXAHU3MOB), CIEAys IMPEaSIOKEHHOU
MHCTPYKLMU: TIPU BHIMOJIHEHUH U3MEPEHUI cOOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCJIATH 3HAYEHUE UCKOMOMN BEJIMUUHBL;

e coOxromaTh TMpaBWia TEXHUKH Oe€30MacHOCTH T1pu pabore ¢ J1abOpaTOPHBIM
00opyaOBaHUEM;

e yKa3plBaTh MPHUHLUMBI JACUCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAONINECS COCY/Ibl, OapoMeTp, pblyar, NOJBUXKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS IIIOCKOCTB;

® XapaKTepu3OoBaTb IPUHIMIBI [JCHCTBUA HU3YyYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOHCTB € OMOpPOM Ha MX OMUCAHUA (B TOM YHCIE: MOAIIUMHUKH, YCTPOWCTBO
BOJIONIPOBO/IA, THUAPABIUMYECKHI IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3ys 3HAHMUSA O CBOMCTBAX (M3UUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

® [PHUBOAWTH TPHUMEPHl (HAXOAWTH WH(MOPMAIMIO O TMPHUMEpax) MPAKTHIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHUus
0e30MacHOCTH Npu OOpalieHMH C OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsl M COOJIOAEHUS HOPM SKOJIOTHYECKOIO TIOBEJICHHS B
OKpYXKarollei cpeae;

® OCYLIECTBIATH OTOOpP MCTOYHMKOB HH(popmanuu B VHTEepHETE B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIMXCS 3HAHUM U IIyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MHPOPMALIMIO, KOTOpas SIBISETCS TPOTUBOPEUUBON
WJIA MOXeET ObITh HEZJOCTOBEPHOM;

® UCIOJb30BATh MPHU BBHINIOJHEHUN YUEOHBIX 3aJaHUN HAyYHO-NOMYJISAPHYIO JUTEPATYPY
(U3NIECKOTO CONIEepKaHMs, CTIPABOYHbBIE MaTepHallbl, pecypchl ceTh MIHTEepHET, BlIaeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALMU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHBIE KPAaTKHUE MHCbMEHHbIC M YCTHBIE COOOILICHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(OpMAIK (PU3NUECKOro COepKaHUs, B TOM YHCIe MyOIUYHO JeNaTh
KpaTKHe COOOIIEHUs 0 pe3ysbTaTaxX MPOEKTOB MM yYEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIM NOHATUHHBIM ammapaT Kypca (U3HKH,
COINPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEN;

® [IpU BBINOJHEHUH Y4€OHBIX NMPOEKTOB M UCCIEAOBAHUI pacnpenensTh 00s3aHHOCTH B
IpynIe B COOTBETCTBUU C ITOCTABJIIEHHBIMU 33/1a4aMU, CJIEAUThH 3a BBIIIOJIHEHUEM ILIaHa
JeCTBUH, aJeKBaTHO OLICHMBAaTh COOCTBEHHbIN BKJIAJ B JAEATEIbHOCTb IPYIIIBI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJEICTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHuy oOydeHus B 8 kJjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHbI

OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

® CIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ], TEIJIOBOE JBHIKEHUE aTOMOB M
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIIECTBA, KpUCTAIIIMUECKue M aMmopdHble Tea,
HACBILIEHHBI ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHyTPEHHIA



SHEPIUs, TEIIOBOM JBUraTellb, 3JEMEHTApHBIN 3JIEKTPUUYECKUN 3apsil, SJEKTPUYECKOe
110JI€, IPOBOJHUKY U TU3JIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE I10JIE;
pa3nuyath sIBIEHUS (TEIJIOBOE pACHIMPEHHE M CKaThe, TeIulomnepenada, TEIuIoBOe
paBHOBECHE, CMadMBaHWE, KalWUIApHbIE SBJICHUS, WCIApeHHe, KOHJEHCalUs,
IUIaBJIeHWe,  KpUcTaum3anuss  (OTBepJeBaHME),  KUIEHHE,  Terulonepenaya
(TEenIonpoBOJHOCTh, KOHBEKIIMS, W3JyYEHUE), AJIEKTpU3alMsl Tesl, B3aUMOJEHCTBUE
3apsAA0B, JEUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBUE
MarHuToB, JAEHCTBME MAarHUTHOIO IOJISI HAa MPOBOAHHUK C TOKOM, AJIEKTpOMarHUTHas
UHAYKIUS) 1O ONHCAHMI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3yUYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KaIOLIEM MHpE, B
TOM 4ucie (U3MYECKHE SBICHUS B MPHPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUIApHBIE SBJIEHUS B INPUPOJE, KpPUCTAUIbl B mpupoje, uznyueHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHes, CHera,
AIIEKTPUYECKUE SIBICHUS B aTMOC(hepe, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emid, peid moarocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emiie, OJIsIpHOe
CUSIHUE, TPU O3TOM IE€PEBOJUTH MPAKTUYECKYIO0 3aJadyy B Yy4eOHYI0, BBLIEIATh
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUMN;

OIUCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHHUS, UCHIOIb3Ys (HU3NUECKUE
BEJIMYMHBI (TeMmrepaTypa, BHYTPEHHSSI SHEprus, KOJMYECTBO TEIUIOTHI, YyJAeJbHas
TEINIOEMKOCTh ~ BEIIECTBa, YJAeJdbHas TEIUIOTa IUIABJICHHUSA, YJeNbHas TeIioTa
napooOpa3oBaHus, yAETIbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
JeHCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTENIbHAS BIAXXKHOCTh BO3JyXa, 3JIEKTPUUYECKHUN
3apsij, CUJa TOKa, 3JIEKTPUUYECKOE HAPSYKEHUE, CONPOTUBIIEHUE ITPOBOAHMKA, YIEIbHOE
COIIPOTHUBJICHUE BEILECTBA, pab0Ta U MOITHOCTH JIEKTPUUECKOT0 TOKA), IPH ONMHUCAHUU
IIPABWJIBHO TPAKTOBaTh (PU3NYECKUN CMBICI UCHOJIb3yEMbBIX BEJIMYMH, 0003HAUEHUS U
eMHUILIBl  (PU3MUECKUX BEIWYHMH, HAXOOUTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTh TpadUKH H3YUEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIUYMH;

XapaKkTepUu30BaTh CBOMCTBA Tel, (DU3MYECKUE SIBIEHUS M IPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHUS BEIIECTBA,
HPUHIMI CYNIEPIO3ULMH N0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsaa,
3akoH OMma Ji1s ydacTKa Lienu, 3akoH /[xoyns—JleHna, 3akoH COXpaHeHus: SHEPTUH, TIpU
3TOM JaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alHUChIBATH €0 MaTeMaTUYECKOEe
BBIPAXXCHMUE;

OOBACHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTYyalMH NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUMHHOCIIECTBEHHBIE
CBSI3U, CTPOUTH OO0BSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpoi Ha 1—2 M3yueHHBIX
CBOMCTBA (PU3NUYECKUX SBJIICHUH, (PHU3NUECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7aud B 2-3 JEWCTBUA, HCIOJB3YysS 3aKOHBI U (OPMYJIBL,
CBsI3bIBalOIIME (PU3UYECKHE BETUUMHBI: HA OCHOBE aHalIu3a yCIOBUS 3a/1a4 3aMUChIBATh
KpaTKOE YCIIOBUE, BBISBIATh HEIOCTATOK JAHHBIX JJI PELICHHUsS 3aJayd, BHIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl €€ peIIeHuUs], IPOBOIUTH PacUEThl U CPAaBHUBATD
MOJTy4YE€HHOE 3HaueHue (PU3NYECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MPOOIIEMbI, KOTOPBIE MOKHO PEIIUTH IIPU MOMOIIHU (PU3HMYECKUX METO/IOB,
UCTONb3Yysl OIUCaHWE UCCIEeI0BaHMs, BBLACIATh IPOBEPSIEMOE IPEIOIOKEHNUE,
OLICHMBATh MIPABUIIBHOCTb MOPsIJIKA IPOBEIECHUS UCCIIEOBAHMSI, 1EIAaTh BEIBOIBI;
MPOBOJIUTH OMBITH IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MUYECKUX CBOWCTB
Tesl (KalWUISIPHbIE SIBIEHUs, 3aBUCHUMOCTb JIABJIECHUS BO3JyXa OT €ro o0néMma,
TEMIIEPATYpPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarpEBaHMsI IPU U3IIyUYEHUU OT LIBETA



u3Iydaomei (Iorjiomaronieil) NIOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATypbl JKUIAKOCTM M IUIOIAAUM €€ IOBEPXHOCTH, DJJEKTpU3alus Tel U
B3aMMOJICHCTBHE 3JIEKTPUUECKUX 3apsA]0B, B3aMMOJAECHUCTBUE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3allisl MAaTHUTHBIX TOJICH MMOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUrATEIs
MOCTOSIHHOTO TOKa): (hopMynupoBaTh NpOBEpsieMble MPEINOJIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IpPEUIOKEHHOrO0 O00OpYyJOBaHMs, OIHUCBHIBATH XOJA OIBbITa U
(bopMyIHUpOBaTh BHIBOIBI;

BBITOJIHATH MPSIMBIE U3MEPEHUS TeMIIepaTyphl, OTHOCUTEIBHON BIAXXKHOCTH BO31yXa,
CWJIBI TOKA, HANPSOHKCHUS C HWCIOJIh30BAHHUEM AaHAIOTOBBIX IMPHOOPOB W JTaTYNKOB
($U3MUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJbTAaThl HM3MEPEHUH ¢ YYETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYTOH C
UCTOJIb30BaHUEM MNPSMBIX M3MEPEHUH (3aBUCHUMOCTb CONPOTHBICHHS MPOBOJHHKA OT
€ro JUIMHBI, IJIOIAAN MONEPEUYHOro CEYEHUsI U YAEIbHOIO CONPOTHUBIICHUS BELIECTBA
MPOBOJHHKA, CUJIBI TOKA, WAYIIEro Yepe3 MPOBOJHUK, OT HANpPSKEHUS Ha POBOJHUKE,
HCCJIEIOBaHUE IIOCJIEI0BAaTEIbHOTO W MMapajUIesIbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIIE0BAaHUE, COOUPATh YCTAHOBKY W BBIIOJHATH MU3MEPEHUs, CIeays
MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh Pe3yibTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE
TabIuUI ¥ TpaUKOB, AETaTh BEIBOABI 110 pE3yJIbTaTaM UCCIIEA0BAHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3UUECKUX BEIMUYUH (YIesbHas TEIIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOUIHOCTh AJIEKTPUUYECKOrO TOKA):
IUIAHUPOBaTh HM3MEpPEHMs, CcOoOHMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIISITH 3HAUCHHE BETMUNHEI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abOpaTOPHBIM
000py1I0BaHHEM;

XapaKTepU30BaTh MPHUHIUIBI JIEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOHCTB € OMOpPOH Ha MX ONHMCAaHUS (B TOM 4YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUYETUYUK DIIEKTPHUYECKON
SHEPIUH, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpumepbl), 3JIEKTPUYECKHE NPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBAaX (DUM3MYECKUX SIBICHUM U
HE0OX0oauMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbIE MPHOOPHI IO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUJKOCTHBII TEpMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTeIbHbIM U MapalliebHbIM COeINHEHHEM
AJIEMEHTOB, pa3iinyas yCJIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKHUX LENeil;
NPUBOJIUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MmacHOCTH Npu OOpalieHMH C OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COOJIOAEHUS HOPM SKOJIOTMYECKOIO TIOBEJICHHS B
OKpYXKarollei cpeae;

OCYILECTBIIATH MOUCK HHPOpMaLuu prusnyeckoro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH W MyTEM CpaBHEHHS JOMOJHHUTEIBHBIX HCTOYHHKOB BBIJEISATH
UH(POPMALINIO, KOTOpast SBJISETCS MPOTUBOPEUHUBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIOJIb30BaTh MPH BHIIOJIHEHUU Y4eOHBIX 3a/laHUIl HayuyHO-IOIMYJIIPHYIO JIUTEPATYPY
(bu3NYECKOT0 CoiepKaHMsI, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT, Bi1aeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALMU U3 OJHOH
3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 0000mas
WHPOPMAIINIO U3 HECKOJIBKUX WCTOYHHKOB (PU3UYCCKOTO COACPIKAHUSI, B TOM YHCIIC
nyOJMYHO  TPENCTaBIATh  Pe3yldbTaThl MPOEKTHOM WM UCCIEN0BATENbCKON
JESITETLHOCTH, MPH 3TOM I'PAMOTHO HMCIIOJIb30BATh MU3YYECHHbBIA MOHSATUWHBIN anmapar
Kypca (pU3uKH, COMPOBOXKIATH BEICTYIUICHHUE MTPE3CHTAIINEIH;

IpU BBIIOJHEHUH Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX TPOIECCOB
pacrpenenaTb 00sI3aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJa4aMH,
CIEIUTHh 3a BBINOJHEHUEM IUIAHA JEWCTBUM U KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B  JCATCIBHOCTH  TPYIIIBI,  BBICTPAaWBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, MIPOSBIISAS TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K koHny oOydenus B 9 kJiacce mpeaMeETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

UCIIOJIb30BAaTh IIOHATHA: CHCTEMa OTCUY€Ta, MaTepualbHas TO4YKa, TPACKTOpUS,
OTHOCHUTEIIbHOCTh MEXaHHMUECKOTO IBMKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHHE, LEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEpPErpy3KH, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TEJIO, LEHTP TSKECTH TBEPAOrO TeENa, PaBHOBECHE,
MEeXaHUYecKue KojebaHus M BOJHBI, 3BYK, HHOPa3BYK U  YyJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAJIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs M IMoOrjolleHus, anbda, OGera- M ramma-
U3JIy4EeHUs, U30TOIBI, SEPHAS YDHEPreTUKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE INPSMOJIMHEHHOE IBUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHNE, CBOOOIHOE MaJIeHHe Tell, pABHOMEPHOE
JBIKEHHE 110 OKPYKHOCTH, B3aUMOJCIHCTBHE TE€Jl, PEAKTUBHOE JIBUKECHHUE,
Kosie0aTeNbHOE JBIKEHUE (3aTyXalolllUe M BBIHYXKIACHHBbIE KoyieOaHUs), pPEe30HaHC,
BOJIHOBOE  JBIDKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEHHOE pPACHPOCTPAHECHHUE,
OTpa)KE€HHE U MPEJIOMIICHHE CBETA, MIOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP U CIOXXEHHE CIEKTPAJbHBIX I[BETOB, IHUCIIEPCHS CBETa,
€CTECTBEHHAs paJl0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEMUATOT O CIIEKTPA U3JTyUEHHMsI) 110
ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3HYecKoe SBJICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NUYECKUX SIBJICHUN B OKpYXarolieM mMupe (B
TOM yHclie (pU3UYEeCKHe SBJICHHUS B MPUPOJE: NMPUIUBBI U OTIUBBI, ABMKCHHE IJIAHET
ConHeuyHOM cucTeMbl, pEaKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, LyHaMH, 5XO, LBETa TEl,
ONTUYECKHE  SBIEHUA B  IpUpPOJAE, OHOJOrMYecKoe  JeicTBUE  BHJIUMOTO,
yIbTPa(UOIETOBOrO U PEHTICHOBCKOTO HM3JIy4YECHUH, €CTECTBEHHBIH paJnOAaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4M, pPaJMOAKTHBHOE MW3JIyY€HHE IPUPOJHBIX MUHEPAJIOB,
JIEHCTBUE PaJIMOAKTUBHBIX U3Iy4EHUH Ha OPraHu3M YeJIOBEKA), IIPU ITOM IIEPEBOAUTH
IPaKTUYECKYIO 3a/ady B y4eOHYIO, BBLIEJATh CYIIECTBEHHbIE CBOICTBA (IIPU3HAKM)
(bu3NUECKUX SBICHUIA;

OIKCHIBATh U3YYECHHBIE CBOMCTBA TeNl U (PU3MUYECKUE SBJICHUS, UCTIOIb3Ys (HU3NUECKUE
BEJIMYMHBI (CpPEIHSS U MTHOBEHHAs CKOPOCTb Tejla MPH HEPABHOMEPHOM JABHKECHUU,
YCKOpPEHUE, IEPEMEILEHHE, IyTh, YIVIOBAas CKOPOCTb, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Tela, UMITYJIbC Tela, UMIYJIbC
CHWJIBI, MEXaHUYECKasi paboTa M MOILHOCTb, MOTEHIIMAIbHASI SHEPTHUs Teja, MOJHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIMAIBHAS SHEPTHsI CKATOU MPYKUHBI, KHHETHYECKas
SHEPIrHUs, MOJIHAsE MEXaHHUYECKasi SHEPTHsl, IEPUO/] M YacTOTa KoJeOaHUH, JUIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, ITOKA3aTeJNb IPEIOMIICHUS CpEibl),
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIOJIB3YEMBIX BEJIWYMH,
0003HaueHUs ¥ €IMHULBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (JOPMYJIbI, CBA3BIBAIOIINE



JaHHYIO0 (PU3UYECKYIO BEJIMYHUHY C IPYTUMHU BETMUYUHAMMU, CTPOUTH IPaQUKHN H3yUEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBICHHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI YHEPIHH, 3aKOH BCEMUPHOIO TATOTEHMS, NMPUHLUI CYNEPHO3ULUN CHII,
IIPUHLINI OTHOCUTENbHOCTH ["annes, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHMsI HMITyJIbCa,
3aKOHbl OTPAKEHUS W MIPEJOMJICHUS CBETA, 3aKOHbI COXPAaHEHHUS 3aps0BOrO U
MacCOBOT'0 YHCEJI ITPH SIIEPHBIX PEAKIHSX, IIPH ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallMi  NPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOrMYECKHUX LIaroB ¢ OMOPOW Ha 2—
3 u3yueHHBIX CBOMcTBa (U3NYECKUX SBICHUHM, (U3NYECKHMX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a]1a4u (ONMUpPAIOIIMEcs Ha CUCTEMY U3 2—3 YpaBHEHMI), UCTIONb3YS
3aKOHBl M (hopMyJibl, CBsI3bIBarolIUe (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCIIOBUSL 3a/layd 3alliChIBaThb KPAaTKOE YCJIOBME, BBIABIATh HEJAOCTAIOUIUE WIN
M30BITOYHBIC J1aHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOOUMBIE ISl PEILEHMS,
IIPOBOAMTH PACUETBl W OLEHUBATh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYEHUS
(bU3n4eCKOl BETUUNHBI;

pacro3HaBaTh IPOOIEMbI, KOTOPBIE MOKHO PEIIUTh IIPU NOMOILHU (PU3HYECKUX METO/IOB,
UCIIOJIb3YSl ONMCAHHUE HCCIENOBaHMs, BBIICIATH IPOBEPSIEMOE MPEANIONIOKEHUE,
OLICHMBATh IMPABWJIBHOCTh IMOPSAJIKA IPOBEIEHUS HCCIIEOBAHMS, JENaTh BBIBOJBI,
HMHTEPIPETHPOBATH PE3yIbTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOJUTH OMBITH MO HAOIIOACHHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MUECKUX CBOWCTB
Ten (M3ydeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuoJia KojebaHuil Npy>KMHHOTO MAasITHUKA OT MaccChl Ipy3a U sKECTKOCTHU MPY>KUHBI U
HE3aBHCUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIeOaHU, IPSIMOIMHEHHOE PAaCcIIPOCTPAHEHUE
CBETa, pa3oXKeHHue OeJI0ro CBETa B CHEKTP, U3yUYEeHUE CBOMCTB U300paXEeHHUs B INIOCKOM
3epKajie M CBOWCTB HM300pakeHUsS TpEeIMeTa B COOMparolied JMH3e, HAOJI0/eHNe
CIUIOIIHBIX M JIMHEHUYaThIX CIEKTPOB M3JIyYEHUs): CaMOCTOSITEIbHO CcOOUpaTh
YCTAaHOBKY W3 M30BITOYHOTO HaOopa 00OpYIOBaHHWS, OMUCHIBATH XOJI OMBITA U €r0
pe3ybTaThl, JOPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHIO NPSAMBIX W3MEPEHUH, Ompeneiss cpeaHee
3HaYeHUEe H3MepIeMOl BeIMYUHBl ((POKYCHOE pacCTOsIHHUE COOMparoliel JUH3bI),
000CHOBBIBaTh BEIOOP crioco0a u3MepeHus (M3MEpUTENILHOTO TPUOopa);

IPOBOJUTh HCCIIEOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEJIMYMH C HCHOJIb30BAHMEM
IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KEHUU
0e3 HayaJIbHOM CKOPOCTH, NepHoia KolneOaHuii MaTEMaTUYEeCKOTO MasiTHUKA OT JUTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXEHMs CBETA OT YIJIa MAJCHUs U yIia MPEeJIOMIICHUS OT
yria majeHus1): MIaHUPOBaTh MCCIEIOBaHUE, CAMOCTOSTEIBLHO COOMpaTh YCTaHOBKY,
(UKCUPOBATH PE3yNbTATHl MOJTYYCHHOW 3aBUCUMOCTH (U3NYECKUX BEIWYHH B BUIC
TabuUI ¥ TpaMKOB, AeTaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEA0BaHUS;

IPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (QU3NUECKUX BEJIUYMH (CpeiHsAs CKOpOCTbh U
YCKOpEHHE Tella MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJCHHUS,
KECTKOCTh TPYKUHBIL, KOI(DPUIMEHT TPEHUsl CKOJBXKEHUs, MeXaHudeckas paboTa u
MOIITHOCTb, YACTOTA U EPUOJT KOJIeOaHHI MaTeMaTHYECKOTO U ITPYKUHHOT'O MasiTHUKOB,
onTHYecKas Ccuwia coOuparoniel JMH3bL, pPaJUOAKTUBHBIA (OH): IUIAHMPOBATH
U3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO0 YCTAaHOBKY M BBIIOJHATH W3MEPEHUS,
clenys NpeioKEHHON MHCTPYKLIMH, BBIYUCIIATh 3HAUEHHUE BEJTMUMHBI U aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJAHHON ITOTPELIHOCTH U3MEPEHU;



coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH TIpu pabore ¢ 1abOpaTOPHBIM
000py10BaHHEM;

pa3nuyaTtb OCHOBHBIC TNPHU3HAKK H3YYEHHBIX (U3NYECKHX MOJENEH: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEUHbIM HCTOYHUK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHas MOJIEIIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIpPa;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPONCTB C ONOPOH HA UX ONHMCAaHUSA (B TOM YUCIIE: CIIUAOMETP, TaTYUKU MOJIOKEHHUS,
pacCTOsIHUA U YCKOPEHHs, paKeTa, 3X0J0T, OUKH, IEPUCKOII, (poToanmapaT, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONIB3ys 3HaHUA O
CBOMCTBaX (PM3NYECKHX SIBICHUH U HEOOXOIUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKHX IPOLECCOB IPU PELICHUH yueOHO-
NPaKTUYECKUX 3aJ]ad, ONTUYECKUE CXEeMbl JJIS MOCTPOCHHS M300paKeHUH B MIJIOCKOM
3epKajie ¥ COOMparoLIel TNH3E;

NPUBOJIUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTOJb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0€30MacHOCTH TpH OOpaIleHuH C TPUOOpPaMU W TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 3/10pOBbSl M COOJIOAEHUS HOPM SKOJIOTMYECKOIO TIOBEJICHHS B
OKpYXKarolleu cpeae;

OCYIIECTBIIATh TMOMCK WHPOpManuu (u3ndeckoro conepxkanus B HWHTepHere,
CaMOCTOATENIBHO (OPMYIHUPYsl MOMCKOBBIM 3ampoc, HAaXOOUTh IIyTH OIPEIEeJICHUs
JIOCTOBEPHOCTH TOJIYYCHHON WH(GOpPMAllMd HAa OCHOBE WMEIOIMIUXCS 3HAHUW U
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh NPU BBHIMOJHEHUH Y4E€OHBIX 3a/laHuil HayYHO-MOMYJISIPHYIO JIUTEPATypy
(U3MUECKOTo coJlepKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchbl ceTh IHTEepHET, BlIaeTh
npuéMaMM KOHCIIEKTHPOBAaHMs TeKCTa, NpeoOpa3oBaHUs WHGOpPMALMU U3 OFHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

€03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpMaIuy 13
HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COJAEpXkKaHUS, MyOIMYHO TPENCTaBIATh
pE3yJIbTaThl MPOCKTHOW WMIIM HCCIIEN0BATENBCKON NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
UCTIOJIB30BaTh HM3YUYCHHBIM TMOHATUHHBINA amnmapaT HM3y4aeMoro paszaena (Gpu3uku u
COIIPOBOXKIATh BBICTYIUIEHHUE Npe3eHTalMed ¢ y4éToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosnuecTBo yacos JJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3ie/ioB U TeM K i (uudgpossbie)
n/n MPOrpaMMbI Bcero O;Tpo.nbnme %aKT“quK“e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
1.1 dusuka - Hayka 0 Ipu 2 Brbmiorexa IJOK
' 3Ka - Hayka 0 IPUpOe https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
12 PH3MUCCKUE BETHHHEI 2 I https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIM METOI IIO3HAHUS 2 1 Bubmaorexa IIOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. [lepBoHayaibHbIe CBEEHHS O CTPOEHHH BeleCTBA
2.1 CTpoeHUeE BellecTBa 1 Bubmotexa [IOK
: p m https://m.edsoo.ru/7f416194
29 JIBMKeHHEe U B3aMMOJICHCTBHE YaCTHI] ’ 1 bu6mmorekxa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHble COCTOSIHHSI BEIlIECTBa 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHune U B3auMo/1eiicTBHE TeJl
bubmuoreka [JOK
3.1 Mexaru4eckoe ABukeHne 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.2 Muepuus, Macca, mioTHOCTS 4 1 https://m.edsoo.ru/7f416194
33 Cuna. Bunp! cun 14 1 2 Bubmzorexa LIOK

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 pasaeny

21

Pa3znea 4. /laByieHue TBEPABIX TeJl, ) KHAKOCTE U ra3oB
41 [asnenue. [lepenaya naBneHus TBEPAbIMU 3 bubanorexa [JOK
' TeJIaMH, )KHIKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Jlasnenue xuaKocTn > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATMOC(epHOE TaBICHNE 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBrE )KUJIKOCTH U Ta3a HA 7 3 bubmmoreka [JOK
) MOTPY>XKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. PaboTra 1 MOIIHOCTB. JHEPrust
bubmuoreka [JOK
>-1 Pabora n momHoCTE 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
32 Hpocreie Mexamu3mb! > ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 63 12

[MPOIT'PAMME



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

KoJsnuecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ HPOTpPAMMDI Beero KOﬁHTpOJIbHLIe HpﬁaanquKne 0BPA30BATEIBHBIE
padoThI padoThI pecypes
Pa3gen 1. TenjioBblie IBJICHUSA
1.1 CTpoeHure U CBOKMCTBA BEIECTBA 7 bubmmorexa [TOK
' B m https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Tennospie mpoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznea 2. DilekTpryecKkue ¥ MArHUTHbIE SIBJICHUSA
21 DNeKTpUYeCcKue 3apsiibl. 3aps>KEHHbIE 7 1 bubmmoreka [JOK
) Tejla ¥ UX B3aUMOEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 TToCcTOSTHHEIN DIIEKTPUYSCKUN TOK 20 2 7 Bubmorexa IIOK
’ P https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
23 MarsuTHbIC ABICHNA 6 1 L5 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 ONeKTPOMArHUTHAs HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68 4 14.5

[TPOIT'PAMME



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

9 KUIACC

KoJsnuecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne n/n NPOrpamMmbl Bcero Koutpoakusie | Ipaxrueckue o0pa3oBaTesibHbIE
padoTbI padoThI pecypes
Pa3zgen 1. Mexanunyeckue siBJICHUSA
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OTHMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaunmoneincTBue Ten 20 1 3 Egg;?/ﬁe:éioﬁ 176410426
bubmuoreka [JOK
1.3 3axonrr coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4yeckue Koj1e0aHus U BOJTHBI
bu6nuoreka [JOK
2.1 Mexanndyeckre KoieOaHus 7 3 https://m.edsoo.ru/741ada6
bu6nuoreka [JOK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/741a4a6
Hroro no pazgeny 15
Pazjen 3. DiieKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJe U 6 ) bubmuorexa [JOK
' ANIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIE IBJICHUSA
4.1 3aKOHBI paclpOCTPaHEHMSI CBETA 6 2 Egg;?;;;e;;s (I)loorlé 17§41 2426
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 3 Egg;?/ﬁeﬁﬁ)oﬁ 176410426



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

bu6mmorexa [IOK

43 PasnoxxeHue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/741ada6
Hroro no pazneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUS
5.1 Hcnyckanue u NOriomeHrne CBeTa aToMoOM 4 1 bubmorexa [TOK
) Y B https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
>-2 Crpoere aTomHOro sapa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lnepubie peakiui 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTopuTEIbHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIEHUE COEPIKAHUS 9 5 bubmmoreka [IOK
' Kypca dhuszuku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo uacos

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHus

DJIEKTPOHHBIE HU(PPOBLIE
o0pa3oBaTesibHbIE

pecypchl

®dusuka — HayKa O IPUPOJIE.
SBnenus npupoasl. dusnveckue
SIBJICHUS

MexaHn4deckue, TeIIOBEIE,
AJIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeITUUYNHBI U UX
U3MepeHue

Ypok-uccienoanue "N3mepenne
TEMIEPATYPHI IPU TOMOILN
AKHUJIKOCTHOTO TEPMOMETpA U
JaTYMKA TEMIEepaTypbl”

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3YYalOT
npuponay. EcrecTBeHHOHay4HbIN
MeTo no3HaHus. Onucanue
(bu3MYECKUX SBICHUHA C TOMOIIbIO
Mozenen

bu6nmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenoanue "[IpoBepka
TUMOTE3bI: TaTbHOCTh TONETA
IapuKa, MymeHHOro
TOPU30HTAIILHO, TEM OOJIBIIIE, YeM
OoJiblIie BhICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE
CTPOCHHE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

bu6mmorexa [IOK

"ITroTHOCTE BemecTna'”

8 JIBIDKCHHE HaCTHIL BEIIeCTB https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue « OnbITHI IO
9 HaOII0IEHUIO TEILIOBOTO
pacuIupeHus Ta30B
10 ArperatHble COCTOSIHUSI BEIIECTBA
B3auMocBs3b MeXIy CBOMCTBAMU
BEII[ECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX M UX bu6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OCOOEHHOCTH
arperaTHeIX COCTOSTHUHN BOJIBI
MexaHn4ecKoe IBHKEHHUE.
12 PaBHOMepHOE I/III[{epaBHOMepHOG bubmiorexa LIOK
https://m.edsoo.ru/ff0a05¢c6
JIBHKEHHUE
13 CxopocTe. EnVHUIBI CKOPOCTH bubmmoreia HOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTu ¥ BpeMeHU IBUKECHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aK0H UHEPIIHH.
BzaumopericTBue Tean Kak MpuyruHa but6mmoreka [IOK
15
W3MEHEHHS CKOPOCTHU JABHKCHHS https://m.edsoo.ru/ff0a0c10
Tel
IImotHOCTE B TBa. Pacuer
16 Ma(?CBI(:; 061,:13?; ienz 1'[(? ferz buGnuorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
JlaGopaTopHasi pabota
17 «OrnpenenenHune IOTHOCTH
TBEPIOTO TEIA
18 Pemenue 3agay no reme bubmuoreka [JOK

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuita Kak XapakTepHUCTHKA

19 B3auMoaeiicteusa tea. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmariyin) IpyKUHBI OT
MPUIIOKEHHON CHJIBI»
71 SIBnenue tarorenus. Cuna
TSOKECTHA
CBs3b MEXKIY CUIION TIKECTH U
22 Maccou TenlellyBec Tena. Pemenue Bubmiorexa IIOK
e ’ " https://m.edsoo.ru/ff0al778
3a1ay no teme "Cuia TSKeCTH
23| s Do BuGmorexa LIOK
) https://m.edsoo.ru/ff0al1502
XapaKTePUCTHKH TUIAHET
bubmuoreka [JOK
24 n .
3MepenHe L. JIuHaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
JIOKEHUE IBYX CUJI
26 1({:ar1 aBHeHIfLIzI( o o, : HOU OpsIMOH Bubmzorexa LIOK
papiie A p ) https://m.edsoo.ru/ff0ala70
PaBHOIEHCTBYIOIIAS CHIT
27 Pemrenue 3agad nmo reme
"PaBHoseiicTBYIOMIAs cuiI'”
TpeHue CKOJIBKEHUS U TPEHUE
28 H(I:KOH Tpenue B r1pu ozf)e u bubmorexa LIOK
P pHp https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTopHas padota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS Bubmorexa LOK
29 CKOJIBKEHUS OT CHJILI JaBJICHUS U

XapaKTepa CONPUKACAIOIUXCA
HOBCpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8



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

Pemenue 3agau Ha onpeneneHne

30 PaBHOJAEHCTBYIOLIEH CUJIBI
Pemenue 3aga4q mo remam: «Bec
31 Tenay, «I'padpuyeckoe bubnuorexa [IOK
n3o0paxeHue cum, «CHmbn, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CHIDY
KonTponbhas pabora o temam:
«MexaHHYeCcKOe JBIKCHHUCY,
32 «Macca, mIoTHOCThY», «Bec Temay,
«I"paduueckoe nzobpaxkeHue
cuiy, «CHIbDy
33 Hasnenne. CriocoObl yMEHBIIICHUS bubmuoreka [JOK
Y YBEJIUYCHHUS JTaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE Ta3a. 3aBUCUMOCTD
34 I[I[aBJIeeHI/I: r;:a oi O6’IféM; ) bubmorexa LIOK
i https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
Ilepenaua naBiaeHns TBEPIABIMHA
35 Tenlzuxfn )KIiZ[KOCT&IMI/I U ?illsaMI/I. bubmorexa [OK
’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackams
aBJIEHHE B )KUIKOCTH U rasze
36 EI:ISB&HHOG I[CﬁfTBPIGM CHJIBI , Eubmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenne 3amad mo Teme
37 «JlaBenue E)KI/II[KOCTI/I M rase. bubmaorexa LIOK
https://m.edsoo.ru/ff0a2826
3axon [lackansay»
bu6nuorexa [IOK
38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mppasinueckuil mpece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuraeBoi

JKUJIKOCTHBII HAacOC



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

AtMocdepa 3emmnu. [Ipuannb
CYILIECTBOBaHUS BO3AYIITHON

bubmuoreka [JOK

41 0000uKkH 3emiau. 3aBUCHMOCTD https://m.edsoo.ru/fl0a2bsa
aTMOC(EPHOTO JaBJICHUS OT
BBICOTBI HAJT YDOBHEM MODSI
49 Bec Bo3nyxa. AtmochepHoe bubmumorexa [IOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue arMmocdepHOro bub6nuoreka [IOK
nasienust. OneiT Toppuueu https://m.edsoo.ru/ff0a2da8
ABHCUMOCTH aTM HOD
44 ?[aBJ'IgHI/I:I) ((:)T BLICOOTi?EI;L[OySOBHeM Bubmiorexa IIOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 Bapomerp-anepounn. AtmocdepHoe bubnuotexa [{OK
JIaBJICHHUE HA Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad nmo teme
46 " "
ATMocdepHoe aBieHue
| e o BuGores 10K
’ https://m.edsoo.ru/ff0a3276
ApxuMmenoBa cuiia
JlaboparopHas paboTa
48 «OmnpeneneHre BHITATKABAIOIICH bubmuotexa [IOK
CUJIBI, IEHCTBYIOIICH Ha Telo, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B KHJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
o | emame o e B 10K
9 https://m.edsoo.ru/ff0a3514
MOTPY’KEHHOU B JKUAKOCTD YACTH
TEIa
bu6mmoreka [IOK
>0 Inasasme e https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas paboTa

"KoHcTpyupoBaHUe apeoMeTpa



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

WM KOHCTPYUPOBAHUEC JIOAKHU U
onpeaeneHue eé
rpy3onoabEMHOCTH"

52

Pemenue 3agau no remam:
«ITnaBanue cyaosB.
Bo3znyxomnaBanuey, «/laBnenue
TBEPBIX TEN, )KUAKOCTEN U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunyeckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MorHocTh. EnMHUIBI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccienosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
noabEMe 1o jJectHuue"

56

[IpocTsle MexaHn3MBI. Phryar.
PaBHOBecue cuil Ha peryare

57

KonTponbhas pabora no teme
«/laBnenue TBepABIX TEN,
KHUJIKOCTEH U ra3oBy /
Bceepoccuiickas npoBepoyHast
pabota

58

PezepBHbliil ypok. Pabora c
TeKCTaMH 110 TeMe «JlaBieHue
TBEPABIX TEJ, KUAKOCTEN U ra30B»
/ Becepoccuiickasi mpoBepovHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TexHuke, OBITY U
npupoze. JlabopatopHas paborta
«HccnenoBanue yciuoBui
pPaBHOBECHSI pblyara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo reme «Y ciI0BUS
paBHOBECHSI pbluara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent nonesnoro
NENCTBUS MEXaHU3MA.
JlaGopaTopHnasi pabota
«M3mepenne K11/ HaknoHHOM
IIJIOCKOCTH

0.5

62

Pemtenne 3agau mo treme "Padora,
mortrHocTh, KITJT"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckas YHEprusl.
Kunernueckas u noreHuanbHas
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPIruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

VY PpOK-3KCIIEpUMEHT IO TEME
"OKcIepruMeHTaIbHOE
oTpeieNICHUE N3MEHEHHSI
KMHETUYECKOM M MOTSHIIMAILHOM
SHEPTHH NMPY CKATHIBAHUH TEJIa TIO
HaKJIOHHOH IJIOCKOCTH"

66

KonTponbhas pabora o teme
«PaboTa 1 MOIITHOCTb. DHEPTUs»

67

PesepsHblit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MexaHUUecKoe
nBIKeHne"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0adee6d

68

PesepBHrlit ypok. Pabota ¢
TekcTamu 1o Teme "PaboTa.
MomnocTtb. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Koan4yecTBo 4yacoB

DJIeKTpPOHHBIe N (ppoBbIE

Ne Hara
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue W3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcnl
OCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJISIPHO-KMHETUYECKOU 1 bu6nuoreka [IOK
TEOPHH U MX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
) Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Mopenu TBEpIOTO, JKUIKOTO U
3 ra3())106pa3HoI:cl) COC’TO}IIIJI[I/II‘/'I 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsICHEHHE CBOWCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOro
4 COCTOSIHUI BeIlleCTBa Ha OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOUN Teopuun
5 Kpucrannuueckue u amoppHbIe 1 bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KalWUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe paclIMpEeHHE U CKATUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TeMIEpPaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JABM)KCHUS YaCTHII
Buytpennsis sueprusi. CriocoObt bubmuorexa [{OK
9 o 1
U3MEHEHHs BHYTPEHHEN SHEPTruu https://m.edsoo.ru/ff0a5c60
10 Buawl Terionepenauu 1 Bromaorexa IIOK
https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpok-koHpepeHus
"[IpakTH4ecKoe NCIOJIb30BaHNE

bubmuoreka [JOK

11 TEIUIOBBIX CBOMCTB BEIIIECTB U https://m.edsoo.ru/f0a65¢0
MaTEpHUAJIOB B LIETAX
sHEprocoOepekeHus "
12 KomuuectBo Temnotel. Y aenbHas bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
ABHECHHE TEILIOBOT .
13 ¥£HJ‘IO§6MZH?/I T:H§0§06eaﬂcha bubimorexa [IOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHnas pabota
14 "UccnenoBanue siBICHUS bubmmoreka [JOK
TEIJI000MEHA MPU CMENTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U ropsiueit Boasl"
PacueT koaudecTBa TEIIOTHI,
15 HEO0OXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBICIIEMOTO MM IIPH
OXJIAXKICHUHU
JlaGopaTopHnast pabota
16 "Onple)z[enle):ﬂne I})/JIIeJILHoﬁ bubamorexa [OK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIIUBa. Y IeabHas bubnmnorexa [JOK
TEIJIOTa CTOPaHUs https://m.edsoo.ru/ff0a7bSa
[TnaBneHue u oTB BaHH
18 KpI/ICTaeJ'IJ'II/Ie‘—IeC(I)(I/IXe "P;J;Ji. YI[GS'IBHaS[ bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHHUS
JlaGopaTopHnast pabota
19 "Onpléz[enEHHe I})/I[eJILHoﬁ TEMIOTHI Bubmaorexa IIOK
" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBanue u bu6nuorexa [IOK

KoHJeHcanus. Mcrapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nenpHas Temiora
napooOpazoBaHus U KOHICHCAITUH.
3aBUCHMOCTb TEMIIEPATYPhI
KHUIICHHUS OT aTMOC(EPHOTO
JIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa.
JlaGopartopnas pabota
"OnpeneneHne OTHOCUTEIBHOU
BJIAJKHOCTH BO31yxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3ama4d Ha OMpCACIICHUC
BJIAXKHOCTH BO3ayXa

24

[TpuHIHIB pabOTHI TEIIOBBIX
neurareneid. [laposast Typouna.
JIBArarenb BHyTPEHHETO CropaHus

25

KII] TermoBoro nBuratensi.
TennoBbie JBUTATEIN U 3aLIUTA
OKpYXaroIeil cpeasbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
MPEBPAILICHUS SHEPTUU B
TEIUIOBBIX ITPOLECCAX

27

[ToaroToBka K KOHTPOJIBHOM
pabote no Teme "TemnnoBsie
sBieHUs. M3MeHeHne arperaTHpix
COCTOSIHMI BeiecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonTponbHas pabota no teme
"TernnoBsie siBNeHus. M3meHnenune
arperaTHbIX COCTOSIHUM BellecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

9HeKTpI/I3aHI/I5{ TCII. I[Ba poaa
SJICKTPHUYCCKUX 3apsa/10B

30

Ypoxk-uccnenoBasnue
"DneKkTpuzanus TeJl UHAYKIUEH 1
MIPU CONMPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aunmopencTBre 3apsyKeHHBIX

bu6mmorexa [IOK

31 ten. 3akod Kynona https://m.edsoo.ru/ff0a87e4
DJEKTPUYECKOE TOJIE.
32 HarnpsiykeHHOCTB 3JIEKTPUYECKOro bubnuorexa [IOK
nostst. [IpuHIM cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIEH
Hocurenu snekrpryueckux
33 3apsAA0B. DIEMEHTapHBIN 3apsi.
CrpoeHnue aToma
[IpOBOIHUKY U JUBIEKTPUKH.
34 32E<OH f)[OXpaHeIfI/ISI P bubamotexa [IOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsaa
Pemenne 3a1a4 Ha mpuMeHeHNe bubnuoreka [IOK
35 .
CBOMCTB 2JICKTPUYECCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHUI TOK, YCIOBHS €T0
36 cyme?;BOBaHm. I/IC"[(})"-IHI/IKI/I bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlelicTBHS 3IIEKTPUYECKOrO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AIEKTPUIECKOTO TOJIS Ha 1
MIPOBOJHUKH U JUAJIEKTPUKHU"
39 DJIEKTPUUECKUI TOK B METaJJIaX, bubmmoreka [JOK
JKUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJieKTpuuecKas 1enb U e€
COCTaBHBIE YaCTH
Cuna toxka. JlabopaTopHas paborta
41 "U3mepenue u pell)"y.]'II/II:;)OBaII;I/Ie 0.5 bubmorexa [IOK
" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
42 DJIEKTPUYECKOE HANIPSIKEHUE. 0.5 bubmuorexa [IOK

BoasT™metp. JTJaboparopHas padota

https://m.edsoo.ru/ff0a%14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

"N3mepeHue u peryJmpoBaHue
HanpspkeHus"

43

ConpoTHBIIeHHE TIPOBOIHUKA.
VY ienpHO€E CONPOTUBIIEHUE
BEIIECTBA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHnas pabora
"3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHUBJICHUS IPOBOJHUKA OT
€T0 JUTHHBI, TUTOIIAIH
MIOTIEPEYHOT0 CEUCHUS U
Marepuana"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma Jst
y4acTKa Lenu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad4a

46

JlaGopaTopHnast pabota
"HccnenoBanne 3aBUCHUMOCTH
CHUJIBI TOKA, UYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa M HaNpPSHKCHHS Ha
pe3uctope"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBaTenpHOE U
Hapanneanoe COCANHCHUA
MTPOBOJIHUKOB

48

JlaGopatopnas pabora "[IpoBepka
IIpaBUJjIa CIIOKEHUS HAIIPSHKEHUN
IIPU [10CJIEOBATEIEHOM
COEJIMHEHUH JABYX pPE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas58

49

JlaGopatopnas pabora "[IpoBepka
HpaBWiIa JUIs CHJIBI TOKA MIPU
napasieIbHOM COCTMHEHUN
pe3ucTopon"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEeHNE

bubmuoreka [JOK

50 3akoHa Oma A1 pa3aIndHoro
COeTHHeHHS ipo 5 OTHIKOB https://m.edsoo.ru/ff0aaf8a
Pabora 1 MOIITHOCTE
b K
51 AJIEKTPUYECKOTO TOKA. 3aKOH n6mmorexa 110
Jixoyas-Jlenia https://m.edsoo.ru/ff0ab124
JlaGopaTopHnast pabota Bubmorexa LIOK
52 "OnpezneneHue paboThl U
https://m. ru/fl
MOIIHOCTH AJIEKTPHUIECKOTO TOKa" ttps://m.edsoo.ru/ff0ab3e0
DJIEKTpUUECKUE IENU U
53 MOTPEOUTEITN IEKTPUICCKOM bubmuotexa [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHUE
54 ITocTosTHHBIE MATHUTEI, UX
B3auMOJIeICTBHE
55 VYpoxk-uccnenosanue "N3yuenue bubnmoreka [JOK
[10JIEH ITOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHutHoe BuGmmotexa LIOK
56 rmoJie 3eMJIM U €ro 3HaYeHHue s
KIHI Ha 3eMIIC a https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJIBHOM
pabote no Teme "DIeKTpUYECKHe
57 3apsbl. 3apsKEHHbIE TeJla U UX EEG;I-?/(I)IT]G;(;S(I;E)OrE /£f0abd2c
B3aumoaeiicTBus. IlocTossHHBIN D, :
AIEKTPUIECCKUN TOK"
KoHTponbHas paboTa mo Teme
"DNEeKTPUUECKHUE 3aPSIbI.
3apshKeHHBIE TeNa U UX
N o b K K
58 B3aumMoiericTBus. [locTosTHHBIN nommotexa O

AJIEKTpUYEeCKUi ToK" /
Bcepoccniickas npoBepodHast
paborta

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabota ¢
TekcTamu 1o Teme "[locTostHHBIM
ANEeKTpUYecKuit Tok" /
Bcepoccuiickas npoBepo4Has
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MarautHoe nose
JIEKTPUUYECKOr0 TOKa MarHuTHoe
10JI€ KaTyIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHne >EKTPOMaraiToOB B
texHuke. Jlaboparopuas pabora
"N3yuyeHue eicTBUS MarHUTHOTO
110JIs1 HA IIPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DIIEKTPOJABUTATENb [IOCTOSIHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOJBUTATENCH B
TEXHUYECKHUX YCTPONCTBAX U Ha
Tpancnopre. JlabopaTopHas
pabota "KonctpyupoBanue u
n3ydeHue paboThl
aeKTpoBuraress"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajes. 3aKoH
AJIEKTPOMATHUTHON UHIYKLIMH.
[TpaBuiio Jlenma

64

DnekrporeHeparop. CrocoOs
MOJTYYEHUS AIEKTPUUECKONH
SHEPruu. DIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJIBHOM
pabote 1o Teme "DIeKTpUIECKHe
W MarHUTHEIE SIBJICHUA"



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

66

KonTponbHas pabota no teme
"DNeKTpUUEeCKUEe U MarHUTHbBIE
sIBJICHUS "

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabora ¢
TeKCcTaMH 110 TeMme "TerToBble
sIBJIeHU"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHblit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MarauTHaele
aBieHus"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

14.5



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

9 KUIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoTbI

Jara
HU3YyYeHUS

DJIeKTpOHHbIe U pPOBbIE
oOpa3oBaTe/ibHbIEC

pecypcbl

MexaHnuyeckoe IBHUKEHUE.
MarepuanbHas TOYKa

Cucrema orcyera.
OTHOCUTEIBLHOCTh MEXAHUYECKOTO
JIBHOKCHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE npsAMoIMHEITHOE
JIBUYKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBnomMepHoe nipsiMoJIMHEITHOE
nBukenue. CpeHsis 1 MTHOBEHHAs
CKOPOCTh

[IpssMmonuneHoe
PaBHOYCKOPEHHOE JIBH)KEHUE.
YckopeHue

bu6anoreka LIOK
https://m.edsoo.ru/ff0ad8d4

CKOopOoCTh IPSIMOJINHEWHOTO
PaBHOYCKOPEHHOT'O ABM)KEHUS.
I'paduk ckopocT

JlaGoparopnast pabota
"OnpeneneHue yCKOpEHHUs Tena
IIpY paBHOYCKOPEHHOM JIBIKEHUU
10 HAKJIOHHOW IJIOCKOCTH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CBoOoaHoe nagenue teil. OnbITh
Tamunes

PaBHOMEpHOE ABUXKEHUE 110
okpyxHocTH. [Tlepnoa u yactora
obpamenus. JIuneinas u yrinosas
CKOPOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ael76

10

LleHTpOCTPEMHUTEIILHOE YCKOPEHUE



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

[IepBe1it 3akoH HeroToHa. Bektop

but6mmorexa [IOK

1 CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6nuoreka [IOK
PaBHojelicTByIOIIas cuila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bu6muoreka [JOK
Cyrniepno3unyst CH https://m.edsoo.ru/ff0ac982
14 Pemrenne 3ana4 Ha mpuMeHeHne bu6muoreka [JOK
3akOHOB HploTOHA https://m.edsoo.ru/ff0aeb6e
bubanoreka LIOK
15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay mo reme «Cuma
YIPYTOCTH
17 fgi(;gzzzr;i?; F:I?SCO:I?OCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
PY>KUHBD)
bubmuorexa [JOK
18 Crna TpeHus https://m.edsoo.ru/ff0af738
19 Pemrenue 3agay mo teme «Cuna but6mmoreka [IOK
TPCHHS https://m.edsoo.ru/ff0afa26
20| "Onpencreme vorpbmmcrs Bumotea LIOK
" https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHS
1| Do oo e Seoms B LOK
" ’ https://m.edsoo.ru/ff0atb8e
TPEHUs
p | S B 10K
https://m.edsoo.ru/ff0af044
Y ckopeHre CBOOOIHOTO T ACHHUS
VYpok-koupepenuus "IBmxenue
23 TEJI BOKPYT I'PaBUTAIMOHHOTO

nentpa (ConHeuHas cucreMa).
lanmaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pemenne 3amau o teme "Cuia

bubnuorexa [JOK

24 TSDKECTH U 3aKOH BCEMHPHOT'O
SN—" P https://m.edsoo.ru/ff0af5f8

25 IIepBas kocMu4ecKas CKOPOCTb. bubmmoreka [IOK
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOUKHU.

AOGCOoMIOTHO TBEPIOE TEIIO. Bubmorexa [IOK

26 PaBHOBeS 1€ TBEPIOTO Tesla ¢ https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpAIICHHUS.
MowmeHT cuisl. LleHnTp Tsxectu
PaBHOBeCcuE MaTepraIbHOI TOUKH.
AOGcomoTHO TBEPOE TEINO.

27 PaBHOBecue TBEpIOTO TEIIA C
3aKpeIUIEHHON OCBIO BpAILCHMUS.
MowmeHT cuiibl. LleHTp TshkecTu

28 Pemenue 3agau mo reme "MoMeHT bubnunorexa [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBHOM

b K

29 pabote mo Teme "MexaHnueckoe hg%zﬁeéfsiom I£f0b0408
nBrokenne. Bsaumoneiictsue ten'” It .
Kontponbnas padota o teme Bubmorexa [IOK

30 "MexaHH4eCcKoe JBUKCHHUC.

BSaHMOHeﬁCTBHGHTeH" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. UMmynsc cuisl.

31 3aK0oH COXpaHEHUS UMITYJIbCA. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJEHCTBHE

30 Pemenne 3agau mo teme "3akoH but6mmoreka [IOK
COXpaHEHHUs UMITyJibca" https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenuus "PeakTuBHOE

JIBIKEHUE B MPUPOJIC U TEXHUKE"



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

Mexanundeckas pabota u

but6mmorexa [IOK

34 MOIIIHOCTb https://m.edsoo.ru/ff0b0a84
35 Pabora cuiIbl TSKECTH, CUIIBI but6mmoreka [IOK
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota
«Ormnpenenenue pabOThI CUITBI
36 TpPEHUS [P PAaBHOMEPHOM
IBHKEHHH TeJIa 10
TOPU30HTAILHOM IMTOBEPXHOCTH)Y
37 CBs3b 9HEPTUH U PaOOTHI.
[ToreHmanpHas SHEPrust
38 Kunernueckas sueprus. Teopema o but6mmoreka [IOK
KHHETHYECKON SHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YHEPTUU B
MEXaHHUKE
40 Jlaboparopnas pabota «3yueHue butmmoreka [IOK
3aKOHA COXPAHCHHSI SHSPTUN) https://m.edsoo.ru/ff0bl2fe
41 KonebarenpHOE IBUKEHUE U €TO butmmoreka [IOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
2| Buymnenm soncdoms Bunorexa LIOK
’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ Npy>KUHHBIN
MasATHUKH
Ypok-uccienoBaHue
44 «3aBUCUMOCTH Mepuoia KoaeOaHmi but6mmoreka [IOK
OT KECTKOCTHU TIPYKHHBI K MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»
45 IIpeBpanienue 3Hepruu Npu
MEXaHHYECKUX KOJIEOaHUIX
46 JlabopaTopnas pabora bubmuoreka LIOK

«OnpeneneHne 4acTOTHl U Iepruoaa

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

Kose0aHui Py >KMHHOTO
MasITHUKa»

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH Tepro/ia
KoJIeOaHMI TPy3a, OIBEIICHHOTO K
HHUTH, OT MACCEL I'py3a»

bubnunorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexauunueckue BosiHbL. CBOWCTBA
MeXaHU4eCcKuX BOJIH. [IpononbHbIe
Y MOTIEPEYHBIE BOJHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus
"MexaHn4YeCcKue BOJHBI B TBEPIOM
Tene. CelicMuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u
OTpa)keHHE 3BYKa

51

Ypok-uccnenosanue "Habmronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHUI pE30HAHC

53

VYpok-koHpepeHuus "YapTpazByk
1 UHQPA3BYK B IPUPOJE U
TEeXHUKE"

bubnunoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka Kk KOHTPOJIBHOMI
pabote 1mo Teme "3aKOHbI
COXpaHeHusd. MexaHn4ecKue
Kosie0aHus U BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonTponbhas pabora o teme
"3aKOHBI COXPAHEHHS.
Mexannueckue KonebaHus u
BOJIHBI"

56

DNIEeKTPOMArHuTHOE TOJIE.
DIIeKTpOMarHUTHbIE BOJIHBI

bubmoreka [JOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

CBolicTBa 3JIEKTPOMAarHUTHBIX

57
BOJIH
Ypoxk-koudepennus "[kama
JIEKTPOMArHUTHBIX BOJIH.
58 ?/ICGHSJI;:SOBaHI/Ie ° bubsmorexa I[IOK
https://m.edsoo.ru/ff0b2fe6
ANEKTPOMATHUTHBIX BOJH JIJIs
COTOBOM CcBsI3K"
VYpok-uccnenosanue "Mzyuenue
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH bubnuotexa [JOK
C MIOMOUIBbIO MOOUIIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"
Pemienue 3a1a4 Ha onpeziesieHue
60 YaCTOTEI U JUTUHEI
3JIEKTPOMATHUTHOM BOJIHBI
DeKTpoOMarHuTHas pupoza
61 CBeTa.pCKOpOCTL CBCTI;. goi[mom,le Bubmmorexa [IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa CcBeTa
HcTounuku cBerta.
62 [IpssMonuHENHOE pacpOCTpaHEHHE bubmorexa LIOK
https://m.edsoo.ru/ff0b3658
ceeta. 3atmenus CousHua u JIyHsl
3aKoH OTpa)keHHsI CBeTa. 3epKaJa.
63 PemeHI/Iep3az[aq Ha HpI/IMeHeIz—II/Ie Enbmaorexa ITOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsI CBETa
64 IIpenomiienne ceeta. 3akoH bu6mmoreka [IOK
MIPEJIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakKeHHE
cBeTta. Mcronbp3oBaHue MOJIHOTO bubnuotexa [JOK
65
BHYTPEHHETO OTPAXKECHHUSI B https://m.edsoo.ru/ff0b3c5c
OTNITUYECKUX CBETOBOJIAX
JlaGopaTopHas pabora
66 "HccnenoBanue 3aBUCUMOCTH yTJia

OpCIIOMJICHUSA CBCTOBOI'O JIyda OT



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

yrjia najeHus Ha TpaHule "BO31yX-

CTCKIJIO

VYpok-koHpepeHIus
"HUcnonp30BaHue TOJTHOTO

67 BHYTPEHHETO OTPaXEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBA3p"
bu6nunorexa [IOK
68 JIunzel. OnTuyeckas cuiia JTUH3bI https://m.edsoo.ru/ffOb3f2c
69 ITocTpoenue nzodpaxxeHuii B bu6mmoreka LIOK
JIUH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabora
70 "Onpenenenue HOKyCHOTO bubnuotexa [JOK
PacCTOSHUSA U ONTHYECKOM CHUITBI https://m.edsoo.ru/ff0b4206
cobuparomieit TuH3b1"
71 Ypok-koHpepenius "OnTudeckue bubnmoreka [JOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0Oa7e
7 I'ma3 kak onTU4Yeckas cCHUCTeMa. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpeperuus "lepexTbr
3penusi. Kak coxpanuts 3penue"
Pasnoxxenue 6enoro cBeta B
74 cnektp. OnbiTel HptoTOHA. bubnuorexa [JOK
Crno)xeHue CIeKTPaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTopnas pabota "OneITh O
pasliokKeHUIo OeIoro cBeTa B Butmiorexa [[OK
75 CIIEKTpP U BOCTIPUSATHIO [[BETA

MPEAMETOB TP UX HAOIIOCHUHN
4yepe3 1IBETOBbIe (PUiIbTphI"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ypok-npaktukyM "BonHOBBIE

76 CBOMCTBA CBETA: NUCIIEPCH,
uHTepdepenus u nudpakuus”
77 Omnsiter Pe3epdopaa u bubnmoreka [JOK
TJIaHeTapHask MOJIeNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynate! bopa. Mozens atoma
bopa
19 | mmomom. Ko, TMomissre. Bu6motera LIOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
30 Ypok-npaktukyMm "Habmronenue bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
’1 Paiioa oc ci but6mmoreka [IOK
JMOAKTHBHOCTD H €€ BUJIBT https://m.edsoo.ru/ff0c1672
32 CrtpoeHnue aTOMHOTO sizipa. bubnuorexa [JOK
HyxnonHnas Mmoienb https://m.edsoo.ru/ff0c18ac
33 PannoakTuBHBIE IpEBpaLICHUS. bubmuoreka [JOK
M3oromnsl https://m.edsoo.ru/ff0clal4
34 Pemenue 3ama4d mo teme: bubnunorexa [IOK
"PagroakTuBHBIC MpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepnon nonypacnana
86 }g;x;;ﬁg;z: i;ln YCHHS B Bubmaorexa IIOK
5 y " https://m.edsoo.ru/ff0c2126
MIPUPOJIE, METUITNHE, TCXHUKE
| 2o poem S BiSorea 10K
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCell
38 DHeprus CBA3U aTOMHBIX SAEP. bu6mmoreka [JOK
CBsi3b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau no teme "SnepHeie

peakuun"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

Peakiuu cuHTe3a M eNeHUs Saep.

Ucrounnku sneprun CosHLa U
3BE3]]

bubnuorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepenuus "Anepnas
sHepreTuka. JlencTBus
PaarOaKTUBHBIX 1/1311yqu1/H>i Ha
JKUBBIC OPTaHU3MBI"

92

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1Mo Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIEC BOJIHBI.
KBanToBEIe siB1eHUS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

Kontponbhas padoTa o teme
"DJIeKTPOMAarHUTHOE MOJIE.
DneKTpOMarHUTHHIE BOJIHBI.
KBanToBsie siBieHus"

94

[ToBTOpenwue, 0600IIEeHNE.
JlaGopaTopHblie pabOTHI 11O Kypcy
"BzanmMopeiictBue Ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o6o0IICHNE.
Pemenue pacueTHbIx 1
Ka4CCTBCHHBIX 3aJa4 110 TCMC
"TennoBsie mpoiecchl”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o6o0IIEHNE.
Pemenne pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TeMe
"KIIJI TerioBsIX aBurarenci'

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o6o0IICHNE.
Pemienue pacueTHbIx U
KaU€CTBCHHbBIX 3a/4a4 I10 TEMEC
"KIII 2eKTpOyCTaHOBOK"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenwue, 0600IIEeHNE.

bubnuorexa [JOK

98 .'J‘_[a60paT0pHBIe pa60"TLI o Kypcy 1 1 https://m.edsoo.ru/ff0c2¢c52
CBeTOBEIC SABICHHS
39 | cremommm o reme Hamoms |1 u6amorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
100 | o rencasmm o e "Konctnmorn | 1 umorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 | crorcmmronene Comromme | 1 bu6morexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, 0606menHue. Paborta
102 ¢ TekcTaMu 1o TeMe "KBaHTOBas u 1
snepHast pusuka
OBHIEE KOJIMYECTBO YACOB I10 102 27
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HPOBEPSEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KIIACC

Kox
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHUs

1.1

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3nuyaTth SBJICHHS MO OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX JIaHHOE (PU3UUECKOE SIBJICHHUE

1.3

pacro3HaBaTh NPOSIBICHUE HW3YUYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIeM MHpPE, B TOM 4Hclie (PU3NIECKUE SIBICHHUS B IPUPOJE,
IpY 3TOM MEPEBOIUTH MMPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIICTIATD
CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) HDU3UUECKUX SIBJICHUHN

1.4

ONHMCHIBATh M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCIIONB3YSl (PU3MUECKHE BEJIMYUHBI, MPHU OINUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICT MCIOJIB3YEMBIX BEJIMYMH, HUX
o003HaYeHUs: W E€IUHUIBl (U3NYECKUX BEJIMYMH, HaXOJIUTh
dopMybl, CBA3BIBAIOUIME JaHHYI (HU3MUECKYI0 BEIMYMHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN
(bU3nUEeCKUX BETUUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKHE SBJICHUS U IMPOLECCHI,
UCIIOJIb3ysl M3YUYEHHBIE 3aKOHBI, MPHU ITOM JaBaTh CIOBECHYIO
GbopMyIHMpPOBKY 3aKOHa M 3alKiChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKECHHE

1.6

OOBSACHATH (PU3NUECKHUE ABJICHUS, POLIECCH] U CBOWCTBA TEJl, B TOM
qyucie U B KOHTEKCTE CHUTyallMil IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh NPUUMHHO-CIICJCTBEHHBIE CBS3M, CTPOUTH
oObsicHeHne u3 1 — 2 joruyeckux wmiaroB ¢ omopoid Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (DPU3MUECKUX SIBIECHUH, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

peuath pacuy€THbIe 3a0a4u B 1 — 2 AEHCTBUSI, HCIIOJIb3YS 3aKOHbBI U
dbopMyIbl, CBsi3BIBAtONIME (DU3WUECKHE BEIUYHMHBI: HA OCHOBE
aHanM3a yCJOBHSA 3a/Jayd  3alUChIBaTh  KpaTKOE  YCIIOBUE,
HOJCTABIATh (PU3MUECKUE BEIUYMHBI B (HOPMYJBI U TPOBOIHUTH
pacy€Tbl, HAXOAUTh CHPABOYHBIC JIAHHBIE, HEOOXOAMMBIE JUIS
PCIICHUA 3ajaa4, OLCHUBAThH PCATMCTUIHOCTD HOHy‘ICHHOfI
(bU3UIECKON BETMYUHBI

1.8

pacrno3HaBaTh MPOOIEMBI, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIA
(GU3UYECKUX METO/IOB, B OINHMCAHWHM WCCICIOBAHUSA BBIICTATH
mpoBepsieMoe  MpenrnoyiokeHue  (TUmoTesy),  paznuvarb U
WHTEPIPETUPOBATh TOJYYCHHBIA PE3yJIbTAaT, HAXOJIWUTh OIIUOKH B
X0JI€ ONBITA, IeJaTh BBIBOJIbI 110 €r0 pe3yibTaTaM

1.9

NPOBOJUTH OIBITHI 0 HAOIOACHUIO (DPU3WYCCKHUX SIBICHUN WIIH
du3MYeCKUX  CBOMCTB  Tell:  (OpPMYJIHUPOBATH  MPOBEPsiEMbIC




NPENIOJIOKEHNs, COOUpaTh YCTaHOBKY W3  MPEAJIOKEHHOTO
000py10BaHMUs, 3aIMCHIBATH X0/ ONbITa U (POPMYIHPOBATH BHIBOJIBI

1.10

BBITIOJIHATE MPAMBIC U3MCPEHUA C HWCIIOJB30BAHHUEM AaHAJIOT'OBBIX U
UG POBBIX MPUOOPOB, 3aMKUCHIBATh MOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IOPOBOJUTH HCCIIEJIOBAHUE 3aBHUCUMOCTH OAHOM  (u3HuUecKon
BEJIMYMHBI OT JPYrol ¢ HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4eOHOTO HCCII€OBaHHs, COOMpATh
YCTAHOBKY U BBIMOJIHATh W3MEPEHHUS, CJeAys MpeIIoKEHHOMY
iaHy, (UKCHpPOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(bu3NYeCKUX BEJIMYMH B BHUJIE MPEAJIOKEHHBIX TaOIHIl U IrpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUsT (U3MUECKUX BEIWYUH, CICHYsI
MPEAJI0KEHHON HMHCTPYKUMHU: TPU  BBINOJHEHUH HW3MEPEHUI
coOMpaTh PKCIEPUMEHTATIBLHYIO0 YCTAHOBKY M BBIUHMCIIATH 3HAUYCHUE
WCKOMOM BEITUYNHBI

1.13

coOmofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu paboTe ¢
71a060paTOpHBIM 000pyI0BAaHUEM

1.14

yKa3plBaTh TMPUHIMUIBI JEUCTBHS TNPUOOPOB M TEXHUYCCKUX
YCTPOWCTB, XapaKTepU30BaTh MPUHILMIBI JEHUCTBUS HN3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TMOMOIIBIO HUX OIHUCAHWS,
UCTIONB3YSl 3HAHMSA O CBOMCTBaxX (PM3MYECKHX SBIECHUU U
HE00XOoaUMBbIe PU3MUECKHE 3aKOHBI K 3aKOHOMEPHOCTH

1.15

NPUBOJUTH TMPUMEPH (HAXOAUTh HMHPOPMALMIO O MPUMEPAX)
MMPAKTUYCCKOI' 0o HCIIOJIB30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUU B
MOBCETHEBHON JKM3HHM JUIg oOecriedeHus O€30MacHOCTH IPHU
oOpamieHun ¢ mnpubopaMu W TEXHHUYECKUMHU yCTPOWCTBAMH,
COXpaHEHHsSI 3JI0pPOBbS U COONIOJEHUS HOPM OKOJOTHYECKOTO
TIOBEJICHUS B OKPY’KAIOLIEH cpefie

1.16

OCYIIECTBIIATH OTOOP UCTOYHUKOB HH(OpMaIuu B ceTu VIHTepHET B
COOTBETCTBUU C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUN U MyTEM CPaBHEHUS PA3IUYHBIX MCTOYHUKOB
BBIJICJIATh MH()OPMAIINIO, KOTOpas SIBIISIETCS] MPOTHBOPEUYUBON WIIU
MOJKET OBITh HEJJOCTOBEPHOMU

1.17

WCIIOJIb30BaTh npu BBITTOJTHEHUH y4eOHBIX 3aJaHui
HAYYHOTIOMYJISPHYIO  JUTEepaTypy (HU3MUecKoro  coaep:KaHus,
CIIPaBOYHBIE MaTepHasibl, pecypchl ceth HWHTEepHET, BIaAETh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
uH(}OpMAIIMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

C037aBaTh COOCTBEHHBIC KPATKHE MMCbMEHHBIEC M YCTHBIE COOOIIICHUS
Ha OCHOBe 2 — 3 WUCTOYHHMKOB HWH(popManuu ¢GU3HIECKOTO
coJiep>KaHus, B TOM YHCIIE MyOJIUYHO JeNaTh KPaTKHe COOOIEHUS O
pe3yibTaTax NPOEKTOB WM YYEeOHBIX HCCIEAOBAaHUN, TPH 3TOM
rPaMOTHO HKCIIOJNb30BaTh M3YyUEHHBIN MOHSATUWHBIN ammapaTr Kypca
(bU3UKH, COMPOBOXKIATH BRICTYIUICHUE TIPE3EHTAIIUCH

1.19

OpU  BBINOJHEHUM  Y4YEOHBIX TPOEKTOB U  HCCIENOBaHUUN
pacmpenensiTh O00s3aHHOCTH B TpyINIe B COOTBETCTBHH C
MMOCTaBJICHHBIMM 3aJadyaMi, CJCAUTh 3a BBIIOJHECHUEM ILIaHa
IEWCTBUIH, AaJEKBAaTHO OLIEHMBAThL COOCTBEHHBIM BKJad B




JIEeSITETbHOCTh TPYMIIBI, BBICTPaUBaTh KOMMYHHKATUBHOE
B3aMMO/JICVICTBUE, YUYUTHIBAsI MHEHHUE OKPYKAOLIUX

8 KJIACC

Kox
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOI
00pa30oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCITIOJIB30BAaTh IOHATHA

1.2

pa3nuyath SBJICHHS MO OMHCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBJICHHUE

1.3

pacro3HaBaTh NPOSIBIEHUE H3YyUYCHHBIX (U3UUECKUX SBICHUH B
OKpY’arolleM MHUpE, B TOM uncie Gu3nYecKue SIBJIECHUS B IPUPOJIE,
IpU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYI0, BBIICTIATD
CYILIECTBEHHBIE CBOICTBA (IIpU3HAKU) GUBNYECKUX SABJICHUN

1.4

OINHMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS,
UCHIONB3YSl (PU3MYECKHE BEJIMYUHBI, MPHU OINUCAHUU IPABHIBHO
TPaKTOBaTh  (U3UYECKUH  CMBICT  HCIOJB3YyEeMBbIX  BEJHYUH,
o003HaYeHUs: W €IUHUIBl (U3NYECKUX BEJIMYMH, HaXOJUTh
dopMynbl, CBA3BIBAIOLIME JaHHYI (HU3HMUECKYI0 BEIMYHUHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN
($U3NUEeCKUX BETUUUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS U TPOIECCHI,
UCIIONB3Yysl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alHChIBATh €r0 MaTeMaTUYeCKOe
BBIPAKECHUE

1.6

O0OBICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CUTyalud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUUWHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3
1 — 2 norudeckux maroB ¢ NOMoOIIb0 | — 2 M3y4eHHBIX CBOMCTBA
bu3nyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA WIM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHble 3a1aun B 2 — 3 NEHCTBUA, UCIIONb3YS 3aKOHBI U
bopMymbl, CBsA3BIBAIONIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE
AQHAJIN3a YCIJIOBUS 3a7a4M 3aIlMChIBATH KPAaTKOE YCIIOBUE, BBISABIATH
HEJIOCTATOK JAaHHBIX ISl PEIIeHUs 3aJaud, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOUMBIE AJisi €€ pelIeHUs, MTPOBOAUTh PACUETHI U
CpaBHUBATh IIOJYYEHHOE 3HaueHHWE (U3UYECKON BEJIMYMHBI C
M3BECTHBIMH JaHHBIMHU

1.8

pacno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPU MOMOILU
(¢U3MUEeCKUX METOIOB, MCIIONB3Ysl ONHCAHUE HCCIeI0BaHMA,
BBIICJISITH IIPOBEPSAEMOE MPEATION0KEHUE, OLIEHUBATh PABUIBHOCTD
MOPsIIKA IIPOBEIACHUS UCCIIEIOBAHUS, JEJIaTh BHIBOBI

1.9

MPOBOJIUTH OMBITHI IO HAOMIOACHUIO (DU3UYECKUX SIBICHUU WIIU
duznyeckux  CBOMCTB  Tell:  (OPMYyJIHpPOBAaTh  MPOBEPsiEeMbIC
MPEATNONOKEeHHsS, COOMpaTh YCTAaHOBKY W3  NPEIJIOKEHHOTO
000pyA0BaHUs, OMIMCHIBATH X0/ ONbITA ¥ (POPMYITHPOBATH BHIBOABI




1.10

BBITIOJIHATE IPAMBIC H3MCPECHHA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npubOpOoB W JATYMKOB  (PU3MYECKUX BEJIMYUH, CPaBHHUBATH
pe3yibTaThl M3MEpPEeHWH C y4€TOM 3aJaHHOM  aOCOJIOTHOMU
MOTPEUTHOCTH

MPOBOJIUTh  MCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (U3UYECKOU
BCJIMYUHBI OT l[pyFOfI C HCIIOJIB30BAHUEM HpHMbIX I/I3MepeHI/If/’Ii
MJIAHUPOBATh HCCIIEAOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJHATH
U3MEPEHUs, CleAysd MpeaIoXKEeHHOMY IUIaHy, (UKCHPOBAThH
pe3yIbTaThl OJYYCHHONW 3aBUCUMOCTH B BUJE TAOJIUIl U TPaPUKOB,
JeJaThb BbIBOJABI 110 pesynLTaTaM HCCIJICIOBAHUS

1.12

MPOBOJIUTh  KOCBEHHBICE  M3MEpPEHUs  (U3UYCCKUX  BEITUYHH:
IUTAHUPOBATh ~ U3MEPEHUs,  CcOoOMpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEIysl NPEUIOKEHHON HWHCTPYKIMH, U BBIYHUCIATH
3HAUCHHUE BEITMYUHBI

1.13

coOyoaTh TpaBWiIa TEXHUKA O€30macHOCTH TpH  padbore ¢
1a00paTOPHBIM 000pPYI0BAaHUEM

1.14

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS U3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HA WX ONMCAHUSA, UCIOJIb3Ys
3HaHMS O CBOMCTBAaX (PU3MYECKUX SIBICHUH M HEOOXOANMBIE
¢u3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh NPOCTHIC TEXHUYCCKUEC yCTpOfICTB& N U3MCPUTCIIbHBIC
npuOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM, COCTABIIATh CXEMBI
OJICKTPHUICCKUX ueneﬁ C IOCICOOBATCIIBHBIM W IapaJlICIbHBIM
COCMHEHHUEM DJIEMEHTOB, pas3iuyas YCIOBHbIE 00O3HAUYCHHS
3JIEMEHTOB IEKTPUUYECKUX LIEeTei

1.16

NPUBOJUTH TMPUMEPH (HAXOAUTH WHPOPMALMIO O MPUMEPAX)
IMMPAKTUYCCKOI'0o HCIIOJIb30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAHUU B
MOBCETHEBHON JKM3HHM JUIa oOecriedeHus O€30MacHOCTH —MpHU
oOpamieHun ¢ mnpubopaMu W TEXHHUYECKUMHU yCTPOWCTBAMH,
COXpaHEHHsSI 3JI0pPOBbS U COONIOJEHUS HOPM OKOJOTHYECKOTO
TIOBEJICHUS B OKPY KAIOLIEH cpelie

1.17

OCYIIECTBIISATh MOUCK HMH(pOpManmu (U3NYECKOTO COAEPKAHUSA B
ceTy VIHTepHET, Ha OCHOBE UMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS
JOTIOTHUTEIHHBIX UCTOYHHKOB BBIACIATH HH(pOpMAIHIO, KOTOpas
ABJISIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HETOCTOBEPHOM

1.18

UCTOJIb30BaTh TIPU BBIMOJHEHUM Y4eOHBIX 3a/JaHUN Hay4HO-
HOMYJISIPHYIO JINTEPATYpy (PU3NYECKOTO COJEp KAHUS, CIPAaBOUYHbBIE
MaTepuainsl, pecypcsl ceTtu MHTepHeT; Buaxers INpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OTHON
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3ZaBaTb COOCTBEHHbIE IUCbMEHHBbIE U  KpPaTKUE YCTHBIE
coobmieHus, 00o0mas UHOOPMALIUIO U3 HECKOJBKHUX HCTOYHHKOB
(bu3NYECKOTO COEepKaHUs, B TOM YUCJE MyOJUYHO MPEICTaBIATh
pE3yJIbTaThl IPOEKTHON WIIN MUCCIIEA0BATEIBCKON AESITEIBHOCTH, IIPU
3TOM TPaMOTHO HCIOJIb30BaTh W3YYEHHBIA IOHATHWHBIN armapar
Kypca (pU3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3eHTAIIUEH

1.20

IIPU BBIMIOJIHEHUU YUEOHBIX IPOEKTOB U UCCIEI0BAaHUMN (PU3HUECKUX
IPOLIECCOB paclpesiesATh 00sI3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA




JNEUCTBUA M  KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OIICHUBATh
COOCTBEHHBI BKIAJ B JCATCIBHOCTh TPYIIbI, BBICTPANBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, TMPOSABISASA  T'OTOBHOCTH
pazpematb KOHQIHKTHI

9 KJIACC

Kox
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUA

1.2

paznuYaTh SBICHUS MO OMHCAHHWIO UX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE (PU3UUECKOe SIBJICHHUE

1.3

pacro3HaBaTh NPOSIBICHUE H3YyYCHHBIX (U3UUECKUX SBICHUH B
OKpY’aroIleM MHUpE, B TOM uucie Gu3NYecKue SBJICHUS B IPUPOJIE,
IPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYI0, BBIIETIATD
CYILIECTBEHHBIE CBOICTBA (IIPU3HAKU) (U3NYECKUX SABJICHUN

1.4

OINMCHIBATh M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIIONB3YSl (pU3MUEcCKHe BEJIWYUHBI, MPHU OINUCAHUU MPABHIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICT  HCIOJB3YyEeMBbIX  BEJIHYHH,
o003HaYeHUs: W E€IUHUIBl (U3NYECKUX BEJIMYMH, HaXOJIUTh
dopMybl, CBA3BIBAIOLIME JaHHYI (HU3HMUECKYI0 BEIMYHUHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN
(bU3nUEeCKUX BETUUUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBIICHUS U TPOIECCHI,
UCIIOJb3Yysl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHAa M 3alHCBhIBATh €r0 MaTeMaTUYeCKOe
BBIPAKECHUE

1.6

O0BSACHATH (hH3HUECKHE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrM4ecKux 1IaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA
(Gu3nUecKUX ABJICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3aJauu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHUM), UCIOJIB3ys] 3aKOHBI H (OPMYJIBI, CBSI3BIBAIOIINE
dbusznyeckue BEIMYMHBL: HA OCHOBE aHajdM3a YCIOBHS 3a/lau
3alUChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEJOCTAIONIUE WU
U30BITOYHBIC TAHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOANMBIE
JUISl PEIICHHsI, TIPOBOAUTH PAacU€Thl M OIEHUBATH PEATMCTUIHOCTD
MOJTyYEHHOT0 3HAUYCHUS (PU3HUECKON BEITMIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU IMOMOIIH
(bHu3MYeCKUX METOOB, UCIIONB3YS OIMCAHUE UCCIIEJOBAHNUS, BBIICTSTh
IIPOBEPSIEMOE MIPEIIONIOKEHNE, OLIEHWBATh IPABWIBHOCTh MOPSIKA
NPOBEJCHMS HCCIENOBAHUA, [JEJIaTh BBIBOJBI, HMHTEPIPETHPOBATH
Ppe3yJIbTaThl HAOIOAEHUH U OIBITOB

1.9

MPOBOJMUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUN WU
(U3UYECKUX CBOMCTB TEJI: CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3




M30BITOYHOTO Habopa 000pYyI0BaHMSI, OMUCHIBATH X0 OIbITa U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIBI

1.10

IPOBOJAUTH MPU HEOOXOIWMOCTH CEpUI0 TMPSMBIX HM3MEPEHUH,
ompesieisis CpedHee 3HAUCHHE M3MEpIeMOl BeIMuuHBI (POKyCcHOE
paccTosiHue COOMpArOIIeH JIMH3BI), 0OOCHOBBIBATH BHIOOP criocoda
U3MepeHus (M3MEPUTETHHOTO TPHOOopa)

IPOBOJIMTH HCCIIEJOBAaHUE 3aBHCHUMOCTEHN (M3MUECKUX BEIUYHH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN: IIJITAHUPOBATh UCCIIEA0BAHUE,
CaMOCTOSITEJIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOIHIU
rpaduKoB, JeNaTh BBIBOJBI [0 pe3yIbTaTaM UCCIETOBaHUS

1.12

NPOBOAWTH  KOCBEHHBIE M3MEpeHHs  (DU3MUECKHX  BEJIUYUH:
IUIAHUPOBAaTh ~ U3MEpPEHUs,  coOMpaTh  HKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIINOJIHATH U3MEPEHMs, CIEAys IPeIOKEHHON
MHCTPYKLMHU, BBIYMCIATH 3HAUCHHE BEJIMYMHBI W aHAJIM3UPOBATH
MOJIy4YEHHBIE pE3YJIbTaThl € Y4YETOM 3aJaHHOM IOTPELIHOCTH
M3MEPEHHI

1.13

coOmoaTh MpaBWia TEXHUKM O€30MacHOCTH Ipu paboTe ¢
71a00paTOpHBIM 000pYyI0BAaHUEM

1.14

pa3anyaTh OCHOBHBIC MPU3HAKH M3YUYCHHBIX (PU3UUECKUX MOJEIEH:
MarepuaigbHasi TOYKa, AaOCOMIOTHO TBEPJOE TEJIO, TOUYCUHBINA
UCTOYHHUK CBETa, JIy4, TOHKas JIMH3A, TUIAHETapHAas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sipa

1.15

XapakTepru30BaTh MPUHLUIBI JEUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBICHUA M HEOOXOIUMBbIE
¢uznyeckrue 3aKOHOMEPHOCTH

1.16

UCTIOJIB30BaTh CXEMbl M CXCMATHYHBIC PUCYHKH HW3yYCHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTEIBHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX TMPOLECCOB NPU PEHICHUU YYeOHO-TTPAKTUICCKIX
3ajJ1a4, ONTUYECKHUE CXEMBI IS TOCTPOCHHS M300paKEHUH B IIIOCKOM
3epKajiec ¥ COOMPArOIICH JINH3E

1.17

NPUBOJNTh MPUMEPHl (HAaXOAuTh WHOOPMAILMIO O MpUMEpax)
MPAaKTHYECKOTO  HCIOJNIb30BaHHUA  (PU3UYECKUX  3HAHWA B
MOBCETHEBHOM KW3HM [JIs1  oOecrieueHusi Oe30MacHOCTH TIpH
oOpameHnn ¢ TpuOOpaMd U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHUS 3JI0POBbS W COOJIOJEHUS HOPM OSKOJOTHUYECKOTO
MIOBEJICHUS B OKPY’KaKOLIEH cpeae

1.18

OCYUIECTBIISATh NMOUCK HMH(pOpManMM (U3NYECKOTO COJAEpKaHUS B
cetu MHTepHET, caMOCTOATENBHO (HOPMYIIUPYsI TOUCKOBBIN 3ampoc,
HaXOAUTb NYTU OIpEAeNeHUs] JOCTOBEPHOCTH  IOJyYEHHOM
UHPOPMALIMM HAa OCHOBE MMEIOIIUXCS 3HAHUNA M JOMOJHHUTEIbHBIX
HUCTOYHUKOB

1.19

UCMOJIb30BaTh TIPU BBINOJHEHUM Y4eOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JINTEPATYpy (PU3NYECKOTO COJEPIKAHUS, CIPAaBOUYHbBIE
MaTepualibl, pecypchl ceTH VHTepHeT; BiIaaeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HH(OPMALIUU U3 OJTHON
3HAKOBOW CUCTEMBI B IPYTYIO




1.20

co37aBaTb COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHBIE COOOIIEHHS Ha
OCHOBEe HH(pOpPMAIMU U3 HECKOJIBKHUX HCTOYHHKOB (DU3UYECKOTO
coJiep)KaHus, MyOIMYHO MPEICTaBIATh Pe3yJIbTaThl IPOESKTHON MU
UCCIIEOBATEIbCKOM  NIEATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCIOJb30BaTh HW3YyYECHHBIM MOHATUWHBIA anmapaT HW3y4aeMoro
pa3znena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE Ipe3eHTaLUeH C
y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

IPY BBIMOJIHEHUH YY€OHBIX MPOEKTOB U MCCIIEAOBAHUM (PU3HMUECKUX
MPOLIECCOB pacHpeAesiiTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IHOCTAaBJICHHBIMM 3aJadyaMHu, CJICAUTb 3a BBIIIOJIHCHHUCM IIJIaHA
JNEUCTBUA M  KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTb TPYIIIbI, BHICTPAUBAThH
KOMMYHHKAaTHBHOE  B3aMMOJCICTBHE, MPOSBISS  T'OTOBHOCTH
paspemaTh KOHMOIUKTHI




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

7 KJIACC

Kon
pa3jiena

Kon

3JIEMEHTA

IIpoBepsiemble 31eMeHTBI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILETO MUPA

1.1

duszuka — HayKa O Ipupoae. SIBneHus npupoabl.
dusnueckue SBICHHS: MCXaHUYCCKHE, TCIIJIOBHBIC,
QJICKTPHUICCKUC, MAI'HUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

®dusnueckue BenMUuuHBL. 3Mmepenne Gu3HMUECKUX
BennunH. Dusmueckue npubopel. [lorpenrHocTs
n3MepeHnii. MexxayHapoiHasi CUCTEMA €IMHMI]

1.3

EcTtecTBeHHOHAYUYHBIN METOJI TIO3HAHMS: HAOIIOACHUE,
IIOCTAaHOBKAa Haquoro BOHpOCEl, BBIIBUXKCHUE T'UIIOTE3,
DKCIIEPUMEHT TI0 TIPOBEpPKE TUIOTE3, OOBICHEHUE
Ha0JII0IaEMOTO SIBJIEHHUS

1.4

Omnucanue (1)I/I3I/I‘-ICCKI/IX SIBJICHHI C TIOMOIIBIO MoAelei

1.5

[IpakTuueckue padboOTHI:

N3MmepeHne pacCTOsTHUN.

N3mepenne o0bEMa KUAKOCTU U TBEPOTO TENA.
Onpenenenne pa3MepoB MaibIX TE.

H3mepenue teMriepaTypbl P IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHnue BeniecTBa: aTOMbl M MOJIEKYJIbL, UX Pa3MephbI.
OnbIThl, J1OKa3bIBAIOIIME JUCKPETHOE  CTPOCHHUE
BEILIECTBA

2.2

JBumxenne wyactun BemecTtBa. CBs3b  CKOpOCTHU
JBIDKEHUSl dYacTul] ¢ TemmepaTypoil. BbpoyHoBckoe
JBUXKEHHE, TUPPy3us

23

B3aHMOHeﬁCTBHC JacCcTHUIl BCIICCTBA: IPUTAKCHUC U
OTTAJIKMBAHHUC

24

2.5

#H##Par### Arperataole COCTOSIHUS BEIIlECTBA:
CTpOEHHE rasos, JKUAKOCTEN " TBEPABIX
(KpUCTAJNTMYECKMX)  TeJ.  B3auMOCBA3bL  MEXAY
CBOMCTBAMHM  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX Ml KX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM

Oco0EHHOCTH arperaTHhIX COCTOSIHUN BOJIBI

2.6

[TpakTryeckue paboThI:

Ouenka JAuameTpa aToMa METOJIOM  psiioB  (C
ucrosnb3oBanueM gororpaduii).

OnbITel 1O HAOMIONEHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.

OneiTel 1O OOHAapy)XeHHMIO  JAEMCTBHA  CHI
MOJIEKYJISIPHOTO IPUTSKEHUS




JIBDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

Mexanuueckoe JIBH)KECHUE. PaBHOMEepHOE u
HEPaBHOMEPHOE JBHKCHHUE

3.2

Ckopoctb. CpenHsAsi CKOpPOCTh NPU HEPABHOMEPHOM
JBUKEHUH. Pacy€r myTu U BpeMeHH JBUKEHUS

33

SBnenne uHepuuM. 3aKOH MHEepLUUU. B3anmonelicteue
TEJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABHKCHUS TEJI.
Macca kak Mepa UHEPTHOCTH Tejla

34

IInoTHOCTE BCIICCTBA. CBs3b IINIOTHOCTH C
KOJIMYCCTBOM MOJICKYJ B CAMHHUIIC 00BEMa BCIICCTBA

3.5

Cwuta KaK XapakTEepUCTHKA B3aUMOJICHUCTBHS TeJl

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIBIO TMHAMOMETpPA

3.7

SIBrieHue TAroTeHUs U cuna TsbkecTH. Cuila TSHKeCTH Ha
Ipyrux mianerax. Bec rena. HesecomocTs

3.8

Cuna tpenusa. TpeHHe CKOJIbKEHHUS U TPEHHE MOKOS.
TpeHue B npupoae U TEXHUKE

3.9

Cllo’)keHHMe CHWJI, HAIpaBJICHHBIX MO OJHON MPSMOM.
PaBHOelcTBYIOIIAS CUIT

3.10

[TpakTryeckue padboThI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUYKEHUS
(wapvka B KMJIKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBToMOOmWIs W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJbKEHUs Opycka WiIM IIapuKa 0
HAKJIOHHON IUIOoCKOCTH. OIlpeneneHnue IUIOTHOCTH
TBEpAoro  Tena.  ONBITBL,  JAEMOHCTPUPYIOIINE
3aBHCHMOCTH pacTsikeHus (aedopMaiiin) npyKuHbI OT
MPUIOKEHHON Ccwibl. OMBITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHMSI OT Beca Teja U
XapakTepa CONMPHUKACAIOUINXCSl TOBEPXHOCTEH

3.11

DusnyecKue sBICHUS B IPUPOE: IPUMEPHI IBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSMH B KMBOM U HEXUBOM IIPUPOJE,
JICCTBHE CWIbI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHUYeCcKre YCTPOMCTBA: TMHAMOMETP, NOAIIMITHUKHI

JIABJIEHUE TBEP/BIX TEJL, )KUIKOCTEN 1 TA30B

JaBnenne tBEpAoro tema. CrnocoObl yMEHBIIEHUS U

4.1 YBEJIUYECHUS AaBICHUS
49 JaBnenue ra3a. 3aBUCUMOCTh [IaBJICHHUS Traza OT
] 00BbEMa, TEMIIEPATyphI
43 [Tepenaua naBnenus TBEPABIMU TEIAMHU, KUIKOCTIMU U
' razamu. 3akoH [lackans. [IneBMaTuyeckue MalvHbl
3aBUCUMOCTh JIABJICHUS JKUJIKOCTH OT TJIyOWHBI.
4.4 I'mapocraTuyeckuit napagokc. Coobmmaroruecs
cocynbl. ['uapaBiruecKkue MEXaHU3Mbl
Atmocdepa 3emnu u  aTMocepHOE JaBICHHE.
4.5 [IpyuumHbBl  CymiecTBOBaHUS BO3AYIIHOM  00OJOUKH

3emJu. OnpIT Toppuuenu. 3aBUCUMOCTD




aTMOC(EepHOro JaBl€HUS OT BBICOTHI HaJ YPOBHEM
MOpst

4.6

N3mepenne armocdeproro masnenus. [IpubGopsl mis
U3MepeHus: aTMOC(HEPHOTO TaBICHUS

4.7

JlelicTBHe )KMIKOCTH M Ta3a Ha IOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

4.8

IInaBanue ten. Bo3ayxonnaBaHue

4.9

[IpakTuueckue padboOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT
00béMa NOrpyKEHHOW B JKUAKOCTb YACTU Tela.
OrnpezneneHne BBITAIKUBAIOMICH CHIIbL, JEUCTBYIOIIEH
Ha TeJo, TMOTrPYXEHHOE B IKUAKOCTh. [IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CUJIbL, IEUCTBYIOMICH
Ha TEJI0 B JKUAKOCTH, OT Macchl Teja. OIBITHI,
JEMOHCTPUPYIOILIUE 3aBUCUMOCTh BBITAJIKUBAIOMICH
CHUJIBI, JCHUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMaA
MOTPY>KEHHOU B KUAKOCTh YaCTH TEJNA U OT MJIOTHOCTH
xkugakoctu.  KoHCTpyupoBaHue — apeomeTpa WU
KOHCTPYMpPOBAaHHUE JIOJKM U  OmpeleieHue  eé
Ipy30I0ABEMHOCTH

4.10

@dusznueckue  SABICHUS B TNPHUpPOJE:  BIHMSIHHE
aTMOC(EpHOTO JIaBJICHHS HA JKHBOM OpraHu3M,
IUIaBaHUE PBIO

4.11

TexHuueckne yCTpOICTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOHCTBO BOZOIPOBOJA, THIPABIMYECKUI Mpecc,
MaHOMETp, 0apoMeTp, BEICOTOMED, OPIITHEBOK HAcoC,
apeomeTp

PABOTA, MOITHOCTbB, DOHEPI'UA

5.1 Mexanudeckas padoTta

5.2 MexaHu4ecKasi MOIIIHOCTh

53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
m10ckocTh. [IpaBuiio paBHOBECHS pblyara

54 [TpumeHeHue mpaBuiia paBHOBECHS pblyara K 6JI0Ky
«3omoroe  mpaBwiao»  MexaHMkH. KoadduuueHt

5.5 IIOJIE3HOT'O NEUCTBUS MEXaHU3MOB. [IpocTeie
MEXAaHHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHIMabHAsA SHEPTUM TEJIA, MOJHITOr0 HaJ 3eMIIEH

5.7 Kunernueckas sueprust

53 [TomHas mMexaHudeckas OHEPIHi. 3aK0H M3MEHEHHS H
COXpaHEHHUsI MEXaHUUYECKOW SHEPTUU
[IpakTuueckue padboOThI:
Omnpenenenue pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM

59 JIBIDKEHUU Tejla IO TOPU3OHTAIBHOW TOBEPXHOCTH.

HccnenoBanne  ycliOBUM ~ paBHOBECUS  pblyara.
N3mepenne KII/ HakimoHHOM miockocTu. M3yueHue
3aKOHA COXPAaHECHUSI MEXaHUYECKOW SHEPrUu




510 ®dusnueckue SBICHUS B TPHUPOJAE: phlUarud B TeEe
YyesIoBeKa
TexHuueckne YCTPOMCTBA: pblUar, MOABWKHBIA U

5.11 HETOJIBWKHBIN OJTOKH, HAKIIOHHAS! TIJIOCKOCTh, MMPOCTHIE
MEXaHHU3MBbI B OBITY

8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pa3aena 3JIEMEHTa
TEIUIOBBIE ABJIEHUA

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETHYECKOM

6.1 TEOpUH CTPOEHHUs BemecTBa. Macca ©  pa3Mepsl
Mosekya. OnbITbl, MOATBEPKAAIOIINE OCHOBHBIC
TOJIOKEHHUSI MOJICKYJSIPHOKMHETHIECKON TEOPUH
Mopnenun  TBEPAOTO, OKUAKOTO M Tra3zo00pa3HOro

6.2 coctosiHul BemlecTBa. Kpucrannuueckue nu amopgHble
Tela
OOBsSICHECHHE CBOMCTB T'a30B, KHUIKOCTEH U TBEPBIX TEI

6.3 Ha OCHOBE TMOJOXEHUN MOJIEKYJIIPHOKUHETUYECKOU
TEOPHUH

6.4 CmauuBaHue ¥ KaWJUISIPHBIC SIBICHUS

6.5 TemioBoe paciupeHue u cxxaTue

6.6 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
TETJIOBOT'O JIBUKEHUSI YaCTHI]
BuyTtpennss SHEprusl. Crioco6b1 W3MEHEHUS

6.7 BHYTPEHHEH SHEPruM: TEIvloneperaya U COBEPILCHUE

6 paboThI
6.3 Buast TEIJIONEepeIayuu: TEIJIONPOBOIHOCTb,
) KOHBEKIIUS, U3TYUYCHUE

6.9 KomuuectBo  TemimoThl. YaenbHas — TEIUIOEMKOCTH
BEIIECTBA

6.10 TenmooOMeH W TeIUIOBOE paBHOBECHE. Y paBHEHHE

' TeIJI0BOro Oananca

6.11 [InaBneHne W  OTBEpAEBAHHME  KPUCTAJUIMYECKUX
BEILIECTB. Y IeTbHas TEIJIOTA IIJIABJICHUS
[MapooOpazoBanne W  KouaeHcauus. McnapeHue.

6.12 Kunenne. VYpaenpHas Temora mapooOpa3oBaHUs.
3aBUCHMOCTh TEMIIEPATYPbl KUTICHHSI OT aTMOC(EpPHOTO
JIaBJICHUS

6.13 BrnaxHocTs BO3myxa

6.14 OHeprus TOIIMBa. Y IeJbHasl TEIJI0Ta CrOpaHus
[Ipunnuner  pabotel  TeroBblx apurarenend  KIIJI

6.15 TEIUIOBOTO JIBUTaTeNs. TerioBble ABUTATENI U 3aIUTa
OKpY>KaloIeu cpeibl




6.16

3aKOH COXpPaHEHHs M NPEBPALICHHUS DSHEPIrUU B
TEIJIOBBIX IIpoLeccax

6.17

[IpakTueckue padboOTHI:

OnmbITl 1O OOHapyXeHUIO  JeHcTBUS  CHII
MOJIEKYJIIPHOTO IPUTSIKEHUSL.

OnBITHl 1O BBIPAIMBAHUIO KPUCTAIIOB IOBapeHHON
COJIM MJIM caxapa.

OnbITel MO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS
ra3oB, )KUJKOCTEH U TBEPBIX TEIl.

Ornpesenenue 1aBlieHNs BO3AyXa B OaJUIOHE MIMPUIIA.
OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIaBJICHHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHMS MITH OXJIAXKICHHS.
[IpoBepka rumnoTessl JUHEHHON 3aBUCHMOCTH JIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIIepaTyphbl.

Habmonenne n3MeHeHns: BHYTPEHHEH SHEPTUH Tela B
pe3yJpTare Temaonepeaadn U paboThl BHEIIHUX CHUIL.
Hccnenosanne SBJICHUS TerooOMeHa pu
CMEIIMBaHUU XOJIOJHOM U ropsyeil BOabI.
OmnpeneneHre KOJUYECTBA TEIUIOTHL, IOJYYEHHOTO
BOJIOM IpHU TemI000MeHe ¢ HarpeThiM MeTaNIN4eCKUM
WIAHAPOM.

OmnpeneneHue yaenbHOM TEMTOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca ucnapeHusl.

OnpeneneHre OTHOCUTENIBHON BIaKHOCTH BO3/yXa.
Onpenenenue yeabHON TEIUIOTHI IUIaBJIEHUS JIbJA.

6.18

dusnveckue SBICHUS B TMPHUPOJE: TOBEPXHOCTHOE
HaTsOKCHUC W KallWJUIAPHBIC ABJICHUA B IIPUPOJIL,
KPHUCTaJLIBI B IPUpOIe, M3nyueHue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHWE POCHI,
TyMaHa, MHesl, CHeTa.

6.19

TexHudeckne yCTPOMCTBA: KalWUIAPBL, IPUMEPHI
HCIIOJIb30BAaHUsI KPUCTAJIOB, JKUIKOCTHBII TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NCUXPOMETp, MapoBasi TypOuHa,
JIBUTaTeJIb BHYTPEHHETO CTOPaHUsl.

SJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHMUA

7.1 Onextpuszanus Tell. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3anmopeiictBue 3apspkeHHBIX Tel. 3akoH Kyiona

7.2 (3aBHCUMOCTD CUJIbI B3aMMOJEHCTBHS 3apsDKEHHBIX TEJ
OT BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKITY TeJIaMH)
DnexkTpuuecKkoe ToJIE. HanpsxéHHocThb

7.3 3JeKTpUYecKoro mojsa. [lpuHumMn  cynepno3unuu
3JEKTPUUYECKUX MoJieH (Ha KaYeCTBEHHOM YpOBHE)
Hocurenn »simekTpuyeckux 3apsIoB. OJIE€MEHTapHBIN

7.4 anekTpuyeckuil 3apsaa. Crpoenue aroma. IIpoBogHuku
U AUDJIEKTPUKU

7.5 3aK0OH cOXpaHEHUsl ANEKTPUUECKOTO 3apsiaa




OJIEKTPUYECKUIT  TOK.  YCIOBUSL  CYIIECTBOBaHUSA

76 NEKTPUYECKOr0 TOKA. VICTOUHMKHU IOCTOSIHHOTO TOKa
[erictBus JJIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XMMHYECKOE, MAarHUTHOE). OJEKTPUUECKUH TOK B
KHUJIKOCTAX M razax

73 Onextpuueckasd uenb. Cuia Toka. ODJIEKTPUUECKOE
HarpsHKeHHe

79 ConpoTusnenue IIPOBOJ/IHUKA. VY nenbHoe
COIPOTHBIICHUE BEIIECTBA

7.10 3akon Oma 15 ydyacTKa Lenu

711 [locnenoBarenbHOe W NApajuIEIbHOE  COEIMHEHUE
IIPOBOJHUKOB

712 Pabota W MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns — Jlenna

713 DJEeKTpUYECKUe IEeMU U MOTPEOUTETH AIIEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbikaHue

714 ITocTostHHBIE MarHuTHl. B3auMonecTBUE MOCTOSHHBIX
MarHuTOB

715 MaruautHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
3HAYEHUE JUIS )KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOE IOJIE AJIEKTPUYECKOTO
Toka. [I[puMeHeHne 37IeKTPOMarHiuToB B TEXHUKE
JleiicTBE MarHUTHOTO TOJIS HAa NMPOBOJHHUK C TOKOM.

717 9J'IeKTpOJIBI/IFaTeJ'II)UHOCTOSIHHOFO TOKa. I/ICHUOJ'IBSOBaHI/Ie
JJIEKTPOABUraTeIed B TEXHUUECKUX YCTPOHCTBaxX M Ha
TPAaHCIIOPTE

718 Oneitel  @apanesd. SBneHue  2IEKTPOMArHUTHOM
nHaykuud. [Ipasuino Jlenna
DIIEKTPOreHepaTop. Crioco0sI MOJTyYEHUSs

7.19 NEKTPUYECKON  PHEpruu.  DJEKTPOCTaHLMU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
[IpakTiueckue padbOTHI:
OnbITHI O HAOJIIOICHUIO SJIEKTPU3ALUH T UHTyKIHeH
U TIPY COTNIPUKOCHOBEHHUHU.
HccnenoBanue nelcTBHA DJJIEKTPUUYECKOTO IIOJSA Ha
MIPOBOJAHUKH U TUDIIEKTPUKH.
CoOopka u mpoBepka pabOThI AJIEKTPUUYECKON LIEMu
MOCTOSIHHOTO TOKA.
W3mepenue u perynupoBaHue CUJIbI TOKA.

7.20 N3mepenue u perympoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, WIYILETO
4epe3 PEe3HCTOp, OT CONPOTUBIICHHUS PE3UCTOpa U
HaIIpsDKEHUS. Ha PE3UCTODPE.

OnbITHL, JEMOHCTPUPYIOIIE 3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTUBIICHUS IPOBOAHUKA OT €ro
JUIMHBI, IIJIOAAH MTOIEPEYHOr0 CEYCHH U MaTepuaa.
IIpoBepka mpaBuila CIOKEHMsS HANPSDKEHUM IIpH
IIOCJICJOBATEIILHOM COEAVMHEHUH JIBYX PE3HCTOpOB.




[TpoBepka mpaBwiia It CHIIBI TOKA TIPH TapaiIeTbHOM
coequHeHnu pesuctopoB. Ormpenenenue  pabOTHI
AJIEKTPUYECKOTO TOKA, HIAYIIETO Yepe3 PE3UCTop.
OnpeneneHrie  MOUIHOCTH — AJIEKTPUUECKOTO  TOKa,
BBIIEIISIEMO Ha pe3ucTope. UccnenoBanue
3aBUCHMOCTH CWJIbI TOKA, UYIIETO Yepe3 JaMIOUKy, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJI narpesarens.
I/ICCHCI[OBaHI/Ie MAarHuTHOI'O BBaHMOHeﬁCTBHH
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MOJIsS
MNOCTOAHHBIX MAr"vuTOB IIpU HUX O6’beIlI/IHeHI/II/I u
paznenenuu. MccnenoBanue qeCTBUA SJIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITHI,
JEMOHCTPHUPYIOLIHE 3aBHCHUMOCTh CHJIBI
B3aHMOI[eI>'ICTBI/ISI KaTyliKU ¢ TOKOM U MarouTta OT CHJIbL
TOKa W HampaBJeHUs TOKa B KaTymke. V3yueHue
I[€I>'ICTBPI$I MAarovuTHOIrO moJii Ha OPOBOJAHHUK C TOKOM.

KoncTpyuposanue U U3y4CHHE palboThI
3JIEKTPOABUIATEII. N3mepenue KITQ
JJIEKTPOABUTaTEIbHON  yCTaHOBKH.  OnbITEI 1O
UCCIIEI0BAaHUIO SIBIICHUS 3JIEKTPOMATHUTHOMN

UHAYKIOUH: HCCICAOBAHUC W3MEHEHMN 3HAYCHUS U
HaIpaBJICHUA HHAYKIMOHHOI'O TOKa

7.21

dusznueckue SBIECHUS B MPUPOJE: DIEKTPUUYECKUE
ABIICHUSI B atMocdepe, DIEKTPUYECTBO  KHUBBIX
OpPraHu3MOB, MarHUTHOE 10JIe 3eMJIH, Ipeld motocoB,
POJIb MATHUTHOTO TOJIS JIJ1S1 )KU3HU Ha 3eMJIe, OJIIpHOE
CUSIHUE

7.22

TexHu4eckue ycTpoOMCTBa: JIEKTPOCKOI, aMIEepMeETp,
BOJITMETP, PEOCTAT, CYETUUK IIICKTPUICCKOM SHEPTHH,
AJIEKTPOOCBETUTENILHBIE TPUOOPHI, HarpeBaTeNbHbIC
AJIEKTPOIPUOOPHI (mpumepsr), AIEKTPUIECKHE
MPEOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOJIBUTATENb
MOCTOSITHHOTO TOKA, TeHEPaTOp MOCTOSTHHOTO TOKA

9 KJIACC
Kon
pasziena Kop snementa [IpoBepsieMble 3JIEMEHTHI COJIepKaHUS
MEXAHUWYECKUE SABJIEHUA
]1 Mexanudeckoe ABWKEHHE. MarepualibHas TOYKa.
) Cucrema orcuéra
] 8.2 OTHOCHUTENILHOCTh MEXaHUYECKOTO JBMIKEHHUS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE JBUKECHUE
HepaBnomepHoe npsimonuHeitHoe qBukenue. Cpeansis
8.4 W MTHOBEHHAasi CKOPOCTh TeJla MPH HEPAaBHOMEPHOM
JIBIOKCHUU




VYckopenne.  PaBHOYCKOpEHHOE — NPSMOJMHEHHOE

8.5
JIBUKCHHE

8.6 CBoOomHoe magenne. OneiTel ["annnes
PaBHOMepHOE nBIKEHUE MO OKpYKHOCTH. [lepuon u

8.7 yacToTa oOpaiieHus. JIuHelHas ¥ yrioBasi CKOPOCTH.
IleHTpOoCTpEMHUTENBHOE YCKOPEHHE

8.8 [Tepssiii 3ak0H HproTOHA

8.9 Bropotii 3akon HeroToHa

8.10 Tpetunii 3akon HeroToHa

8.11 [TpuHIIMT Cynepro3UIIUU CUJT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cujia TPEeHUsl CKOJIBKEHHUs, CUila TPEHUs
MIOKOsI, TPYTHE BUJIBI TPEHUS

2 14 Cuna TSOKECTHU U 3aKOH BCEMHPHOTO TATOTECHHUS.
Yckopenne cBOOOIHOTO NaJACHUS

2 15 IBwxenue rmaHer Bokpyr Connma.  IlepBas
KOCMHU4YecKasi CKopocTb. HeBecoMoCTh U neperpy3ku

216 Pa}.aHOBecne MaTepUaJbHOW TOYKH. AOCOIIOTHO
TBEPAOE TEIIO

317 PaBHOBecue TBEPAOro Tena € 3aKpPEIUIEHHOW OCBIO
BpaiieHus. MoMeHT cuiibl. LIeHTp TskecTH

8.18 Nmnynec Tena. 3smeHenune uMmiyibca. MiMmynbe cuisl

8.19 3aKOH COXpaHEHUS] UMITYJIbCA

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanudeckasi paboTa 1 MOIITHOCTh

227 Pabora cun TsDKecTH, ymnpyroctd, TpeHus. CBs3b

) SHEPTHH U pabOTHI

823 [lorenuuanbHas SHeprus Tenla, TMOAHATOTO Hal
MMOBEPXHOCTHIO 3eMJIH

8.24 [ToTeHManpHas SHEPTUs CKATOM IPYKUHBI

875 Kunernueckas sHeprus. TeopemMa O KHUHETHYECKON
SHEepruu

8.26 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTUU
[IpakTueckue pabOTHI:
OmnpeneneHne cpeaHel CKOPOCTH CKOJIBXCHHS OpycKa
WIK JABIKEHHUS IIApHKa [0 HAKJIOHHON IUIOCKOCTH.
Omnpenenenue yCKOpeHus Tesla pu paBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKIIOHHOW TIOCKOCTH.

827 HccrenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHU IIPH

PaBHOYCKOPEHHOM  JIBW)KEHHMH  0€3  HaydaJbHOMN
CKOPOCTH.

[TpoBepka THUHOTE3BI: €CIIM NPU PABHOYCKOPEHHOM
JABMKCHUU 0e3 HavaiabHOMI CKOPOCTH IIYTH OTHOCATCA
KaK psijJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILHUE
IIPOMECKYTKH BPECMECHH OJMHAKOBEI.




HCCJ’IC}IOBaHI/Ie 3aBUCUMOCTH CHUJIbI TPCHUA
CKOJIB’KCHUSA OT CHWJIbI HOPMAJIBHOI'O  JTaBJICHUS.
Ompenenenne kKodQPUIMEHTA TPEHUS CKOIBKCHHS.
Omnpenenenne KECTKOCTU TpYkHUHBL. OmnpesaeneHue
paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUH
TeJa Mo TOPU30HTANBHOM MoBepXHOCTU. OnpeieseHue
paboThl CWJIBI YNPYTOCTH TIpU MOIBEME Tpy3a C
HUCITIOJIB30BAHUEM HCIMOABUXKXHOTO HW IIOABHUXKXHOIO
0JIOKOB

8.28

CDI/Iquecxne SBJIICHUA B Hpnpoz[e: HpI/IJII/IBbI U OTJIUBBEI,
nBrokeHue 1iaHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
ABUXKXCHUC )KUBBIX OpI‘aHI/I3MOB

8.29

TexHuueckrne yCTpPOWMCTBA: CHHIOMETP, JaTYUKHU
MIOJIOXKEHUSI, PACCTOSIHUSI M YCKOPEHHUSI, PAKEThI

MEXAHUYEC

KHUE KOJIEGAHMA 1 BOJIHBI

9.1

KonebarensHoe JIBUJKEHHUE. OcHOBHBIE
XapaKTepUCTUKUA  KoJIeOaHWW: TEepUoj, YacroTa,
aMIUIUTY 1A

9.2

MaremMatnuyeckuiiT M OPYKUHHBIM ~ MasTHUKH.
[IpeBpamienne  »HEprUM  NpU  KoJeOATEIHLHOM
JBHKEHUH

9.3

3aryxaromue KonebaHus. BeiHyXIeHHBIE KOICOaHMUS.
Pe3onanc

94

Mexannueckue BoJHBL. (CBONCTBA MEXaHUYECKHUX
BoiH. lIpomonbHble M monepedHsle BOJHBL [[nuHa
BOJIHBI M CKOpPOCTb €€  pacIpoCTpPaHCHUS.
Mexanndeckne BOJIHBI B TBEPAOM TeJE, CEHCMUYECKUE
BOJIHBI

9.5

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

9.6

Wnudpa3Byk u yapTpa3Byk

9.7

[IpakTuyeckue pabOTHI:

Ompenenenrie  4acTOTBl W TEpUOaa  KOJICOAHMM
MaTEeMaTHYECKOrO MasTHUKA.

OmpenesnieHre 4YacTOTBl M TEepHoaa  KOJIeOaHHMA
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIepHOJa KojaeOaHUi
MOABEIICHHOTO K HHUTH Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TIepHOJa KojaeOaHUi
MPY>KUHHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBHUCUMOCTHU nepuoaa KoJIeOaHHH rpy3a,
MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U XKECTKOCTHU
npyxuHsl. V3mepeHue yckopeHUss CBOOOAHOTO
MMagcHUS

9.8

DuU3NYECKUE SBIEHUS B IIPUPOJE: BOCIPUITUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHYECKUE BOJIHBI,
IIYHaMH, 3XO0

9.9

TexHuueckue yCTpOHCTBA: JXOJIOT, HUCIIOJIB30BAaHHUE

yIbTPa3ByKa B OBITY U TEXHUKE




OJIEKTPOMATHUTHOE T1OJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEeKTPOMAarHUTHOE N0JIE. DJIEKTPOMArHUTHBIE BOJIHBI.
) CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 37eKTpOMarHUTHBIX BOJIH

103 DnexTpoMarHuTHas npupoja csera. CKOpocTh CBeTa.
BouiHOBBIE CBOMCTBA CBETA

10 [IpakTnyeckue pabOTHI:

10.4 N3yueHne CBOHCTB AJIEKTPOMATHUTHBIX BOJH C
MTOMOIIHI0 MOOMIIBHOTO TesiedoHa
Oduzuueckue SBICHHUS B NPUPOJE: OHOIOrHYEcKOoe

10.5 JIeficTBUE  BUAMMOTO,  YJIBTPAaQHOIETOBOTO U
PEHTTEHOBCKOTO M3ITYUYCHHI

10.6 Texnuueckue YCTpOWCTBA: _ MCTIONBE30BAHHE
AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3HU

CBETOBBIE SBJIEHUA

11.1 JlyueBast mozeinb cBeTa. ICTOUHHKY cBETa

11.2 [IpssMONMHENHOE pacIPOCTPAHEHHUE CBETA

113 Otpaxenune cBera. Ilmockoe 3epkano. 3akoH
OTpa)kKeHHUs CBETA

114 [IpenomneHne cBeTa. 3aKOH TPEIOMIICHHS CBETA.
[losiHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 JIunza. Xop tydei B JIMH3E

11.6 OnTHueckas cucrema QoroammapaTa, MUKPOCKONa U
TeJecKona

11.7 I'ma3 kak onTHueckas cuctema. bIH30pyKOCTh U
JaIIbHO30PKOCTh

11.8 Pasnoxxenue 6emnoro certa B criektp. OnbiThl HproTOHA.

) CrnoxxeHue CeKTpaibHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTrueckue paboTHI:
11 HccnenoBanue  3aBUCUMOCTH  yIVIa  OTPaKE€HUS

CBETOBOI'O JIy4a OT yIJia MajeHusl.
W3ydenue xapakTepUCTUK H300paXKCHUs TMpeaAMETa B
IJIOCKOM 3epKajie.
HccnenoBanue 3aBUCMMOCTH  yIria IPEJIOMIICHUS
CBETOBOI'O JIy4ya OT yTjia MaJIeHus Ha TPaHHIIE «BO3IYX

11.9 — CTEKJIION.
[TonyueHnne M300paKEHHUI C MOMOIIBIO COOMpArOIICH
JIUH3BI.
Omnpenenenrie (OKYCHOTO PACCTOSHHUSA M ONTUYECKOM
CHUJIBI COOMPAIOIIICH JIMH3HI.
OnbITHI 110 Pa3NOKEHUIO OEIOro CBETa B CIIEKTP.
OnpITel MO BOCHPUATHIO IBETa IPEIMETOB INPU HUX
HAO0JII0/ICHUH Yepe3 [IBETOBbIE (DUIIBTPHI
®dusunueckue siBiIeHus B npupoje: 3aTmenust CosHua u

11.10 JIyHbl, 1IBeTa Tel, ONTHYECKUE SBIIEHUS B aTMochepe
(uBeT HEeOa, pedpakius, pagyra, MUPax)




11.11

TexHuueckne  yCTpOMCTBA: OYKH,  IIEPUCKOIIL,
¢doroanmnapar, ONTHYECKUE CBETOBOIbI

12

KBAHTOBBIE SBJIEHU S

121 OmnbiTel Pezepdopna u mianetapHas MoJIeNib aToMa.
Mogenb aroma bopa

122 Hcnyckanue U norjiouieHue cBera aToMoM. KBaHTHI.

) JInnenyaThle CIIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
104 Crpoenue aromHoro szapa. HyxionHas Mopens
) aTOMHOIO siapa. M3oronsl

125 PanuoaxTtuBHbIe npeBpaienus. Ilepuon nomypacnana
ATOMHBIX SIZIEP

12.6 SAnepHble peakyy. 3aKOHbI COXpPAaHEHUS 3apsiI0BOT0 U
MacCOBOI'0 YUCEI

127 DOHeprusi CBs3UM aToMHbIX snep. CBsi3p Macchl U
SHEPIUuu

12.8 Peakuuu cuHTe3a u genenus spep. McTouHHMKH
sHepruu CoJiHIa U 3BE3N

12.9 SAnepnas _OHEpreTHKa. JleficTBUe paguOaKTUBHBIX
U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[IpakTnyeckue paboOTHI:
HabmoneHne CHjiomHbIX W JIMHEHYAThIX CIEKTPOB

12.10 U3ITy4EHUS.
HccnenoBanue TpeKoB: U3MEPEHUE YHEPIUU YACTHIIbI
0 TOPMO3HOMY Ty TH (TI0 hoTOrpadusim).
W3mepenue paanoakTuBHOTO (hoHa
@dusnueckue SABICHUS B IPUPOJAE: ECTECTBEHHBIN
PaaroaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,

12.11 PaauOaKTUBHOE W3JIyYEHUE IPUPOJHBIX MHUHEPAJIOB,
NEUCTBUE PAaJNOAKTUBHBIX H3JIy4eHUH Ha OpPraHu3M
4eJI0BEKa

12.12 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIMBUYaJIbHbBIN JO3UMETP, Kamepa Bunbcona




ITPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHOM MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

Kon
NpoBePsEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKK B  HAYYHOH KapTUHE  MHPa;
chopMUPOBaHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABA€MOCTH SBJICHUI TIPUPOJIBI, O POJIU IKCIIEPUMEHTA B
busmke, 0 cucTeMooOpasywmieil poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKM U TEXHOJIOTMH, 00 53BOJIIOLUU
buznyecKrux 3HaAHUM U UX POJH B LEJIOCTHONW €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJE POCCHUICKHX M 3apyOCKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJOTUMI

3HaHMA O BHUJAX MaTepuu (BEIIECTBO U IOJIE), O JBHUKEHHHM Kak
crnoco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOpUU CTPOCHHUS BEIIECTBA, O (PM3MUYECKON CYIIHOCTU SIBICHUN
OpUposbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U
KBAHTOBBIX); YMEHUE pa3iuyaTh SBJICHHUS IO OINUCAHUIO UX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
TaHHOe (U3MYECKOoe SIBICHUE; YMEHHE DPAcCllO3HABAThH IPOSBIICHUE
U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOIIEM MHpE, BBIICISAL
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenne ocHOBaMM MOHATHMHOTO ammapara ¥ CHUMBOJIHYECKOTO
A3bIKa (PU3UKU M UCTIONIB30BAHKUE WX JUISI PEIIeHUs yueOHBIX 3a/1ay;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tel, (hU3UYECKUE SBICHHUS U
MPOILIECCHI, UCTIONB3YS HyHIAMEHTAIbHbIE U IMIHUPUYECKUE 3aKOHBI

YMeHne OonuchiBaTh M3YYCHHBIE CBOMCTBA Tel M (U3NYECKHE
SBJICHUS, UCTIOJIb3Ysl (PU3UUECKUE BEINYHUHBI

Brnanenue ocHOBaMH METOJOB HAyYHOrO TO3HAHHUS C YYETOM
cOOJTrOIeHHSI TIPaBHIT O€301TaCHOTO TPY/la: HAOMoAeHUE (U3MIECKUX
SIBJICHUI:

yMEHHE CaMOCTOSATEIHHO COOUPATH SKCIIEPUMEHTATbHYIO YCTAHOBKY
U3 TaHHOTO Habopa 00OPYIOBAHUS IO HHCTPYKIIUU, OTIHCHIBATEH XO]]
OTIbITA U 3aMHCHIBATh €T0 Pe3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE TIPSIMBIX ¥ KOCBEHHBIX HW3MEpPEHUH (U3HUECKUX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh M3MEPEHUs, CaMOCTOSTEIbHO
coOupaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY TIO HWHCTPYKIIUH,
BBIUMCIISTh 3HAYCHHE BEIWYMHBI U aHAIU3UPOBATH IOTYYCHHBIE
pe3ynbTaThl € YYE€TOM 3aJIaHHOM TMOTPEIIHOCTH Pe3yJIbTaTOB
W3MEPEHMIT;

MPOBEJICHUE HECIOXKHBIX OKCIICPUMCHTAIBHBIX ~ HCCIICIOBAHUN;
CaMOCTOSITENIBHO COOUpPATh AKCIEPUMEHTANIbHYIO YCTaHOBKY U
NPOBOJMTH  HWCCIICIOBAHWUE TIO0  HWHCTPYKIMH, IPEICTABISATH
MOJTyYeHHBIC 3aBUCUMOCTU (DM3MUECKHUX BEIMYUH B BUJE TaOIUIl U
rpauKoOB, YYHTHIBATH TIOTPEIIHOCTH, JEJATh BBIBOJBI  II0
pe3yJibTaTaM MCCIIeOBAHUS




[TonnmaHue  XapakTEepHBIX CBOMCTB  (U3MYECKUX  Mojenei
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPJOE TEJIO, MOAEITH CTPOCHUS
ra3oB, >KUJIKOCTEH M TBEPABIX TeJ, IJIAaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Si/jpa) U YMEHUE NPUMEHSTh UX AJIS
00BsicHEeHUs] GU3NYECKUX MPOIIECCOB

YMmeHne oOBSCHATh (PU3MUYECKUe MPOLECCHl M CBOMCTBA TEJN, B TOM
YuClIe W B KOHTEKCTE CHUTyalUil NIPAaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3H
U CTpPOUTh OOBSCHEHHE C OMNOpPOM Ha M3YYEHHBIE CBOWCTBA
¢u3nueckux sABICHHUH, (U3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIU

YMmeHue pemath pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIIONB3YSl 3aKOHBI W (OpMyJbl, CBSI3bIBAalOIIME (UINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCJIOBHE 3aJauH,
BBISIBJISITH HEJOCTAIOIIME JAaHHbIE, BHIOMpPATh 3aKOHBI U (OPMYIIbI,
HE0O0XOAUMBIE [T €€ PeLIeHHs, UCIIONb30BaTh CIIPABOYHbIEC JaHHBIE,
IPOBOJMUTH PACUEThl U OLIEHUWBATh PEATUCTHYHOCTH IMOJYYEHHOTO
3HaYeHUs (PU3UUECKOM BEIMUUHBL, YMEHHE ONPEACIIATh Pa3MEPHOCTD
¢buznyecKoil BeIMYUHBI, MOTYYSHHON NPU PEIICHUH 3aaun

YMeHue xapakTepu3oBaTh MPUHLHUIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOIMYECKHX MPOLIECCOB 110 UX OIMCAHUIO, UCIIOJIB3YS 3HAHUS O
CBOICTBaxX (hM3MUECKUX SBICHUA W HeEoOXoAumble (GU3NYECKUe
3aKOHOMEPHOCTHU

10

YMeHHe WCTIOoab30BaTh 3HAHUA O (U3HYECKUX SIBICHUSIX B
MOBCETHEBHON JKM3HHM JUIg oOecriedyeHus O€30MacHOCTH IpHU
oOpamieHUd ¢  OBITOBBIMH  NPUOOpPAaMH HW  TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHCHHSI 3JI0pPOBbS U COOJIIONCHUS HOPM
9KOJIOTHYECKOr0 TOBEJIEHUSI B OKpYXKaloIlleld cpeae; MOHWMaHue
HEOOXOUMOCTH TIPUMEHEHUS JTOCTHKEHUN (PU3UKU U TEXHOJOTHH
JUTSL pallMOHAIILHOTO MPUPOIONOIB30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHUsl W TMPEACTaBICHUS HH(OpMAIUH
(GU3UYECKOTO COIepKaHUS C HMCIOJIb30BaHUEM HWH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TGXHOHOFHﬁ; YMCHHUEC OUCHUBATH JOCTOBCPHOCTDH
NOJYYCHHOW WH(OpPMAalM Ha OCHOBE HWMCIOINIUXCS 3HAHUWA W
JOITIOJIHUTCIIbHBIX HCTOYHHUKOB, YMCHHUC HUCITOJIB30BATh npu
BBINTOJIHCHUH YUYEOHBIX 3aJIaHUH HAayYHO-TIOMYJIIPHYIO JIUTEPATYPY
(U3HYECKOTO COEPIKAHUS, CIIPABOYHBIC MaTEPHAIIbI, PECYpChI CETH
WutepHer; BiajcHWe 0a30BBIMH HaBBIKAMU  IPEOOpa3OBaHUS
uHPOpMAIMU W3 OJHOH 3HAKOBOM CHUCTEMBI B JPYTYIO; YMCHHE
CO3/1aBaTh COOCTBCHHBIC NHCBMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBC I/IH(bOpMaHI/II/I N3 HCCKOJIBKUX NCTOYHUKOB




HHEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, IIPOBEPAEMBIX HA OI'D I1O

OU3UKE
Kon ITpoBepsieMbliil 3JIEMEHT COJCPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannyeckoe JaBwkeHue. MarepuanbHas Touka. Cucrema otTcuéra.
) OTHOCHUTENLHOCTD IBHKCHUS
PaBHOMepHOE 1 HEepaBHOMEpPHOE ABMKEeHUE. CpellHss ckopocTh. Dopmyna st
1.2 BBIYHMCIICHHS CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOE IPSMOJMHEIHOE ABUKEHUE. 3aBUCUMOCTh KOOPJAMHATHI TE€JIa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O MPSIMOJIMHEHHOTO JIBHIKECHHUS:
13 (1) =x,+vt
I'padukn 3aBUCMMOCTH OT BpPEMEHHU i MPOEKIHH CKOPOCTH, MPOEKIUU
nepeMenieHus, MyTH, KOOPAWHATHI MPH PABHOMEPHOM MPSAMOJIUHEHHOM
JIBUKCHUU
3aBUCUMOCTh KOOPAMHATBHI T€Ja OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEITHOTO JIBUKECHHUS:
2
Sl =V, *i+ a2 * =
Fan
dopMynbl IS MPOCKUUUA TEPEMEIICHUs, MPOSKIMH CKOPOCTH M IMPOEKIIUU
YCKOpPEHHUS MIPU PaBHOYCKOPEHHOM MPSAMOJIMHEHHOM JIBUKCHUH:
2
1.4 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Upx T4, I,
a. (t)=canst,
Ulrc‘ - L’}1:1" =2HISI
I'paduky 3aBUCHMOCTH OT BPEMEHM [IJisl MPOEKLIUU YCKOPEHHUs, MPOEKLIUU
CKOPOCTH, TPOEKIMH TIEePEMEIIECHUsI, KOOPAUHATHI TPH PABHOYCKOPEHHOM
MPSIMOJIUHEITHOM JABM)KEHUU
CBobOoanoe nagenune. opmybl, ONUCHIBAIONINE CBOOOTHOE TAJCHHUE Tela 110
BEpPTUKAIMU (IBUKEHHE Tejla BHU3 WM BBEPX OTHOCUTEJILHO IOBEPXHOCTH
1.5 3emnn). ['paduku 3aBHCHMOCTH OT BpPEMEHH MJi NPOEKIUU YCKOPEHUS,
MPOEKIMU CKOPOCTH M KOOpAWHATHI HpU CBOOOJAHOM TWaJE€HUU Teja IIo
BEPTUKAIIU
CKopocTh pPaBHOMEPHOI'O JBMXKEHHsI Tella MO OKpykHocTu. Hampapnenue
CKOPOCTH.
®opmyna A BBIUMCICHHUS CKOPOCTH Yepe3 pajnyC OKPYKHOCTH U MEPHOJ
oOpareHus:
1.6 , _ 21R
T
IlenTpocTpeMutenbHOe YycKopeHue. HampaBieHne UEHTPOCTPEMUTENBHOTO
yckopeHusi. @opMyria J1Jisi BHIYUCICHHS YCKOPEHUS:




dopmyiia, CBA3bIBAOLIAS IEPHOA U YACTOTY OOpALCHUS:

vt
T

1.7

Macca. [1notHOCTh BemecTBa. Popmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
V

1.8

Cuna — BCKTOpHasi1 (I)I/I3I/ILICCKa}I BennunHa. CII0KEHUE CHIT

1.9

SABnenue nnepuuu. lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:

—

F=m-a

COHaHpaBJ'ICHHOCTB BCKTOpa YCKOPCHUA TCJIa 1 BEKTOPA CHJIBI, HeﬁCTBYIOmeﬁ
Ha TCJIO

1.11

Bzaumopeticteue Ten. Tpetuit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHHe ITOKOA Y TPCHHC CKOJIBXKCHUSA. d)opMyna JJI BBIYUCIICHUA MOYJIA CUJIbI
TPCHUSA CKOJIBXKCHMA:

FTP:M-N

1.13

Hedopmarust Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOC TIATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My - 114
F=G.—-1 _2

R
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.

dopmyna A BEIYUCICHUS CUJIBI TSOHKECTH BOMM3M MoBepxHOCTH 3emun: F =
mg.

JBwxenue rmanet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHas Gu3nUYecKas BEIMYUHA.
=mi

I/IMHYJ'IBC cucteMsl Te1. I3MeHeHue HMIIYyJIbCA. I/IMHyJ'ILC CHJIbI

1.16

3aKkoH COXpaHCHHA UMITYJIbCa IJIsd SaMKHYTOﬁ CHCTEMBI TCII:
p=myU +m, U, =const

PeakTtnBHOE ABIDKEHIE

1.17

Mexanunueckas pabota. @opmyia A BBIMUCICHUS PabOThI CHIIBL:

A=Fsooscx

MexaHn4decKasi MOITHOCTb:




N=4
f

Kunernueckas u MOoTCHUMUAJIbHAsA SHCPIUsl. q)OpMYJIa JJI BBIYHMCIICHUA
KHHETHYCCKOM OHCPIUM:

H!U'E
E, =——
1.18 2 .
Teopema o kuHeTHUecKor sHeprun. Popmyra 1 BHIYUCICHUS
MOTEHIIMATBHOU SHEPTUH TeJla, TOJAHITOrO
Hag 3eMiéit:
E,=mgh
Mexanndeckas SHEpIus:
E=E;+E p
1.19 .
3aKOH COXpaHEHUsI MEXaHUYeCKOoW sHeprun. Popmya 1 3aK0Ha
COXpaHEHHUsI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpareHue MEXaHUYECKON SHEPTUU MPU HATTUYUH CHJIBI TPEHHUS.
[IpocTbie MEXaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKHU.
Poryar. MomenT cuinbl: M - Fl.
YcnoBue paBHOBECHUS pblyara:
M+M +..=0
1.20 1 2
[MonBrxHbI 1 HeoABMKHBIN O0510KK. KIT/] mpocThIX MEXaHU3MOB,
n= A‘]IME:&HE.E
‘4'3&1‘1:&"!3
JlaBiieHue TBEpIOTO TEA.
®opMyna i1 BBIYMCICHUS 1aBJICHHS TBEPIOTO Tena:
- F
5
1.21 JaBnenue raza. AtmochepHoe AaBleHUE.
I'mapocTaTuyeckoe 1aBIeHUE BHYTPH KHUIKOCTH.
dopMyiia 17151 BBIYUCIICHUS 1aBIICHUS] BHYTPH KHJIKOCTH:
P=pgh+Dy,
1.22 3akoHn [lackans. ['mapaBiuueckuii mpecc
3akoH Apxumena. Popmysia Uil ONPEACIICHHUS BbITAJKUBAIOIIEH CHUJIBI,
JEUCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23 -
F A, T ng’
VYcnoBue muiaBanus tena. [lmaBanue cy10B 1 BO3AYXOILIaBaHUE
Mexannyeckue KojieOaHus. AMIUIMTYNA, TEPUOJ U YacToTa KOJICOAHWMIA.
124 dopmyia, cBSI3bIBAIOIIAsl YACTOTY U MEPHUO KOJICOAHUIA:




1.25

MareMaTnueckuii M TPYKWHHBIA MasTHUKW. [IpeBpamieHue sHepruum mpu
KoJ1e0aTeIbHOM JIBUKSHUU

1.26

3aryxaromue kojiebanus. Bernyxnennsie koneOanus. Pezonanc

1.27

Mexanuueckue BOJHBI. [Ipo0sIbHBIC U TIONIEPEYHbIC BOJIHBL J[JIMHA BOJIHBI U
CKOPOCTb PaCHpOCTPAHCHUSI BOJIHBI:

L=uv-T

1.28

3ByK. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha IpaHULE
IByX cpen. MH(pa3ByK u ylIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3Mepenne cpegHel MIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; KECTKOCTH
NPY>KUHBL; KOOQPHUIUEHTa TPEHUSI CKOJIbKEHUS; PaOOThI CHUJIBI TPEHHS, CHIIBI
YIOPYTroCTH; CpeAHENH CKOPOCTH JIBUKEHHUs OpycKa 10 HAaKJIOHHOM IIOCKOCTH;
YCKOpeHHs OpycKa TpH JABIKCHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHMM MaTeMaTH4ecKOro MasTHHKA, 4YacTOThl M Iepuoja
Kos1e0aHui Py>KMHHOTO MAasiTHUKA; MOMEHTA CUJIb, IEUCTBYIOLIETO HA PbIYar;
paboThl CUIIBI YNPYTOCTH MPU MOABEME TPy3a C MOMOILBIO HEMOJBUKHOTO
6110Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME I'py3a ¢ TOMOIIBIO MOIBHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHUMOCTH apXHWMEIOBOM CHUJIbI OT 00bEMa MOrpyKEHHOMN
YaCTH TeJa U OT MJIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BhITAJIKUBAIOIIEH CHIIbI
OT MAaccChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIBbHOTO JABJICHUS U
OT POZa MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTENIEHH
neGopManry Ipy>KUHBL; YCKOPEHHS OpyCKa OT yTrila HaKJIOHA HaIpaBIISIONICH;
nepro/ia (4acToThl) KOJeOaHNH HUTSHOTO MasgTHUKA OT JUIMHBI HUTH; TIEprUoJa
KoJ1e0aHU MPYXUHHOTO MasTHHKA OT MAacchl rpy3a U jKECTKOCTH MPY>KUHBI;
HCCIIeIOBAaHNE HE3aBHCUMOCTH TepHojia KojeOaHUil HUTSHOTO MasiTHHKAa OT
Macchl rpy3sa. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Qusuueckue sA61eHUs 6 Npupode: TPUMEPHl IBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KUBOU M HEKUBOU NIPUPOAE, ACHUCTBUE CUIIbI TPEHUS B IIPUPOJIE
U TEXHUKE, NPWINBBI U OTJIMBBI, JIBWKEHUE IUIaHET COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJIEHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PbIO, BOCHPUSATHE
3BYKOB KMBOTHBIMH, 3¢ MJIETPSICCHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoucmea.: CIUIOMETpP, NATYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOpEHHUS, IUHAMOMETp, MOAIIMIHUKNA, PAaKeThl, pblYyar, MOJBWXHBIA U
HETOBMKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
cooOLIaroIIUECs] COCY/bl, YCTPONUCTBO BOJONIPOBOAA, I'MIPABINYECKUIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcocC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YJIBTPa3BYyKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU CTPOCHUS
BelecTBa. Mojienu TBEPA0ro, )KHIKOTO U ra3000pa3HOro COCTOSIHUN BEIICCTRA.
Kpucraymmaeckne u amopdHbIC TeIa

2.2

JlBmkeHne wyactul BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHS YacTUL C
temnepaTypoil. bBpoyHoBckoe nBmxenue, tupdys3us

23

CMauuBaHue U KalTWJIAPHBIC SABJICHUA

24

TennoBoe pacuIMpeHue U cxaTue

2.5

TemmmoBoe PaBHOBCCHUC




Buytpennsas sueprus. PaGora u Temonepenaya Kak crocoObl M3MEHEHUs

2.6 BHYTPEHHEHN 3HEPruu
2.7 Buel Terionepenaun: TENJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHUE
Harpeanue wu oxnaxngeHue ten. KomnuectBo TemioTel. Y aenbHas
28 TEMIOEMKOCTb:
O=am(t,~1)
3aKOH COXpaHEHMSI PHEPTHHU B TEIJIOBBIX IMpoleccax. Y paBHEHHE TEIJIOBOTO
29 OanaHca:
Q+0, +..=0
Ucnapenne u koHaeHcauus. M3amMeHeHHe BHYTPEHHEH >HEPIUU B IPOIECCE
2.10 WcnapeHuss W KOHJAeHcauuu. KuneHue KUIAKOCTH. YelbHas TEmIoTa
napooOpazoBanus: L = O/m
2.11 BnaxxHocTs Bo3yxa
[InaBnenue u kKpucramzanus. V3MeHeHHE BHYTPEHHEW OHHEPruu MpHu
IJIABJICHUU U KPUCTAUIA3AIUU. Y IeJIbHAS TeTUIOTAa TJIaBJICHHUS:
2.12
- 0
M m
13 BHyTpeHHsIsT SHeprust cropaHusi TOIUIMBA. YJIENIbHAs TEIJIOTa CrOPAHMS
ToruBa: g = O/m
2.14 [Tpuniunbel paboThl TeroBbIx apurarenei. KI1J[ TermmoBoro aurarens
Ipaxmuueckue pabomul
N3Mepenne ynenbHOM TEIIOEMKOCTH METAJUNIMYECKOTO IIWIIMHAPA; KOJTUYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOW TemIeparypbl (hUKCHpPOBAaHHOMN
MAacChl, B KOTOPYIO OIYLIEH HAarpeThlid MWIMHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJIaHHOT'O HAarpeThIM IWJIMHAPOM, MOCJE OMYyCKAaHMs €ro B BOAY KOMHATHOM
TeMIEpaTypbl, OTHOCHUTEJIILHOW BIAXHOCTH BO3AYyXa; YJEIbHOW TEIJIOTHI
mIaBjaeHus JpAa. lcciaemoBanwe W3MEHEHHUSI TEMIEPAaTyphl BOJBI  TIPH
Pa3IMYHBIX YCIOBHSX; SIBJCHUS TEIJIOOOMEHA MPU CMENTUBAHUM XOJIOTHOW U
ropsiuei BOJbI; Mpoliecca UCTIapeHHsI
Qu3zuyeckue A61eHus 8 npupoode: TOBEPXHOCTHOE HATSHKEHUE M KaMMIUISIPHBIE
2.16 SIBJICHUSI B TIPUPOJE, KPUCTAIIBI B MpUpojie, uznydenue CoJiHIa, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpHu3bl; 00pa30BaHKME POCHI, TYMaHa, MHEs, CHera
TexHuueckue  ycmpoucmea:  KaNWUISIPbl, TPUMEPHl  UCIOJIb30BAHUS
217 KPUCTAJIOB, KUIKOCTHBIA TEPMOMETP, JATUYUK TEMIEPATYpPbl, TEPMOC, CUCTEMA
OTOIUJICHUSI JOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, ABUTATEIb
BHYTPEHHETO CTOpPaHUs
3 OJIEKTPOMAI'HUTHBLIE SIBJIEHUSI
3.1 DunekTpu3anus Teil. [[Ba Buaa 3IeKTpUYECKUX 3apsiI0B
3.2 B3aumonelicTBue 3apspkeHHbIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiia
34 Onektpuueckoe mnozie. Hampsoxk€HHOCTh 3nekTpuueckoro moissd. [lpuHumn
’ CYTEPIIO3UITNH JICKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snektpuueckux 3apsinoB. JleficTBUE SJIEKTPUYECKOrO MO Ha

3JIEKTpUYECKUE 3apsbl. [I[pOBOAHUKHN U TUAIICKTPUKHU




[TocTosAHHBIN ANEKTpUUECKUN TOK. [[elcTBUA eKTpruuecKoro Toka. Cuma Toka.

3.6 Hanpsokenue.
I=q/t,U=A4/)

3.7 DIEKTPUYECKOE CONTPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMMPOTUBIICHUE:
R = pl/S

3.8 3axon OMa i ydacTka dnnekTpudeckoit uenu: / = U/R
[TocnenoBarenbHOE COETMHEHHE MPOBOTHUKOB:

1, =1, U=U,+U,. R=R +R,
3.9 [TapamiensHoOe COeIMHEHNE POBOJHUKOB PABHOTO CONPOTHBIICHUS:
U=UgI=I+I;R=2.
B B 2

CwmenanHble COSTMHEHUS] TPOBOTHUKOB

3.10 PaboTa 1 MomHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyins — Jlenna:

3.11 0= 12 R

312 OngpIT QpSTeL[a. MarautHoe moje MPSMOTO MPOBOJHMKA C TOKOM. JIMHUUK
MarHuTHON MHAYKITUH

313 MaruutHoe 110J€ IIOCTOSHHOIO MarHura. BsanmmopielcTBHE ITOCTOSHHBIX
MarduTOB

3.14 JlelicTBME MAarHUTHOTO T0JIs1 HA TPOBOJHUK C TOKOM

3.15 OnbiTel @apanes. fABieHue 3aeKTpoMarHuTHON nHAyKIuu. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenue  3JE€KTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI SJIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOUIETO B IIPOBOJHUKE

316 (pe3ucTophl, JIAaMIOYKa), OT HAITPSHKCHUS Ha KOHITaX MPOBOHUKA; 3aBUCHMOCTH
COMNPOTHUBJIECHUS OT JUIMHBI TPOBOHUKA, MIJIOIIAIA €TI0 MONEPEUYHOTO CEUCHUS U
YAETBHOTO COMPOTUBIICHUS.
[IpoBepka npaBuia AJis SAEKTPUUECKOTO HAMPSKEHUS MPHU MOCIIEI0BATEILHOM
COCIMHCHUH TIPOBOJHUKOB; TPABWJIA JJISI CHJIBI 3JEKTPUUYECKOTO TOKA TIPH
napajuieIbHOM COSIMHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue s61eHUss 8 npupode. SICKTPUUECKUE SBJICHHS B aTtmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTraHU3MOB, MATHUTHOE ITOJIe 3eMJTH, Ipeiid MoIItocoB,
POJIb MATHUTHOTO TIOJISI JIJIs YKU3HM Ha 3eMule, OIS PHOE CUSHHE
Texnuueckue ycmpoiuicmea: SJIEKTPOCKOI, aMIepMETpP, BOIBTMETP, PEOCTar,
CYETUMK  DJICEKTPUUYECKOW DHEPTUM, DJICKTPOOCBETUTEIbHBIE  MPUOOPHI,

3.18 HarpeBaTesbHbIC AIIEKTPOIPUOOPHI (mpumepsl), INEKTPUYECKUE
MPEAOXPAHUTENH, JJICKTPOMArHUT, SJEKTPOJIBHUIaTENb TOCTOSHHOIO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIEKTpOMarHuTHbBIE BOJHBI. [1IKana 3J1€KTpOMarHUTHBIX BOJTH

3.20 JlyueBast Mmozenb cBeta. [IpsiMOIMHENHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxkeHus cBeta. [nockoe 3epkaino

3.22 [Ipenomnenue cBeta. 3aKOH MPEJIOMJICHUS CBETA

3.23 Jlucnepcust cBeta




3.24

JIunza. Xoxa nydeit B muH3ze. DOKyCHOE paccTosiHUE JIMH3bI. OnTHYEeCKas cuia
auH3el: D = 1/F

3.25

I'na3 kak ontuyeckas cucreMa. OnTuyeckue npudopsl

3.26

IIpaxmuueckue pabomul

##HPar#H##l3MepeHne ONTUYECKON CHIIbI cOOMparoliel JUH3bI; (OKYCHOTO
paccTosiHus coOuparomieil TMH3bI (110 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
U M300pakeHns, KOrJa MpeaMET pacloioXKeH B JBOHHOM (okyce), moKka3zaTess
MIPEJIOMJICHHUS CTEKIIa.

##HPar#H#llccnenoBanue CBOMCTBAa M300paKeHUs!, MOIYYEHHOTO C OMOIIIbIO
cobuparomiei JUH3bl; U3MEHEHUsI (DOKYCHOTO pPACCTOSIHHMS JIBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YIJIa MPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHHs Ha
I'PaHUIIE «BO3JYX — CTEKIIO»

3.27

Qusuyeckue s6neHus 6 npupooe: 3atMmenus Comnna u JlyHbl, mBera Ten,
OIITHYECKHUE sIBICHUS B atMoc(epe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28

Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOMN, (oToanmapar, ONTUYECKUE
CBETOBOJIbI

KBAHTOBBGIE ABJIEHUA

4.1

PannoaktuBHOCTH. Anbda-, 6eTa-, ramma-u3nydeHus. Peakiuu anbha-u Oera-
pacmana

4.2

Omnbitel Pesepdopaa mo paccesHuto anbda-yactuu. [lnanerapHas mopenb
aToma

4.3

CocrtaB aTroMHOrO0 siipa. M30Tomnbl

4.4

[Tepuon nonypacnaza aTOMHBIX SIAED

4.5

SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 M MACCOBOT'O YUCEI

4.6

Dusuueckue sA6NeHUs 8 NpuUpooe. €CTECTBEHHBIH PaTUOAKTUBHBINA (OH,
KOCMUYECKHE JIy4H, PaJMOAaKTUBHOE W3Iy4CHHE IPUPOIAHBIX MHHEPAJOB,
JENCTBUE paAMOAKTUBHBIX N3JyUYE€HUI Ha OPraHU3M YEJIOBEKa

4.7

Texnuyeckue ycmpoiicmsa: CIEKTPOCKOIL, UHANBUAYAIbHbBIN JO3UMETP, KaMepa
BuiibcoHa, siiepHasi sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1J15S1 YYUEHUKA

» Ouzuka: 7-i kiacc: 0a30BBIN YpOBEHB: YUeOHUK; 3-¢ u3anue, nepepadorannoe Ileppimkun
N.M., UBanoB A.N. Akimonepnoe o6mectBo «M3aatenbcTBo «IIpocBemieHuey

» Ouszuka: 8-i kiacc: 0a30BBIN YPOBEHB: YUeOHHK; 3-¢ u3anue, nepepadorannoe Ileppiukun
N.M., BanoB A.N. AkimonepHoe o0mectBo «M3aaTenbeTBo «IIpocBerieHuey

» Ou3uka: 9-i kiacc: 6a30BBIN YPOBEHB: YUEOHHK; 3-¢ u3anue, nepepadorannoe [leppimkun
UM., I'ytauk E.M., VIBanoB A.W. u np. AknuonepHoe o0miectBo «3aareabcTBo
«ITpocBerienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.  H.B. ®unuHoBn4. Metoandeckoe mocooue Kk yueOHuky «Pusukay.7xmacc- M:/Ipoda
2. H.B. ®wmmnoBu4. MeTtoaudeckoe mocobue k yueonuky «Dusnkan.8xinacc- M:poda
3.  4.H.B. ®ununoBuy. Metoaundeckoe nmocodbue k yueoHunky «dusuka».9xmacc- M:JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

1.®enepanbHbIil HeHTp HHPOPMALIMOHHO-00pa3oBaTeIbHbIX pecypcoB (PLIOP)
http://fcior.edu.ru /

2. Enunas xomexius mudpoBeix 00pa3zoBaTenbHBIX pecypcoB http://school- collection.edu.ru /
3. http://www.drofa.ru/for-users/teacher/help/

4. class-fizika-narod.ru/

5.http://videouroki.net/view news.php?newsid=53

6. http:physics.nad.ru (anumanus Gpu3NYECKUX MPOLECCOB)

7. http:www.history.ru/freeph.htm (oOyuaromue mporpammsl Mo GuU3nKe)

8. http:phdep.ifmo.ru (BupTyanbHble 1a00paTOpHBIE PabOTHI)
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