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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3yabTaraM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelIbHOM ITporpamMel, ipeacTaBieHHbIX B DI'OC 000, a Takxke ¢ yaérom denepanbHOi
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.
Copeprxanue mporpaMMsl 10 (pU3HKe HAIpPaBJICHO Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3YYeHUs! (PU3UKU Ha JEATEIbHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuilt ®I'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U METAlpeJAMETHBIM pEe3ylbTaTaM
oOy4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€T0 00pa3oBaHuUs.
[IporpamMma no Qu3uke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydeHus: (1Mo Kiaccam), NpeajaracT TMPUMEPHYIO TMOCIEIOBATEIHbHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUsI U YUETE BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.
[Iporpamma no ¢uznke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEITI0
B CO3JaHNH paboyeil MporpaMMsbl o y4eOHOMY MpEeIMETY.
dwusuKa SBISETCS CUCTEMOOOPA3yIONINM JUIsI €CTECTBEHHOHAYYHBIX YI€OHBIX MPEIMETOB,
MOCKOJIbKY (PH3MUECKHe 3aKOHBI JIS)KaT B OCHOBE INPOIIECCOB M SIBJICHUH, U3y9aeMbIX XHMHEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIAJlI B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpefocTaBiseT Haubosiee sicHble oOpa3lbl NMPUMEHEHHs HAydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TPaMOTHOCTH M HUHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEI0BAHUS;
® UHTEPHpPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn u3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OMIPEICIICHBI B
Konuenuun npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa30oBaTelIbHbIE MPOTPAMMBI,
yrBepxka€HHON pemenreM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK4BH).
Hean u3yyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOydJaroluxcsd K HaydyHOMY H3YYEHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EeHHUS OCHOB CTPOCHMS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATeIbHOCTH, CBA3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00eCIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHue 3HAaHUK O IUCKPETHOM CTPOSHHUH BEIIECTBA, 0 MEXaHUYECKHX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e [puOOpeTeHHe YMEHUH ONUCBHIBATbH U OOBACHATH (U3MYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTy4YSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB pEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HWCIOJIh30BAHUEM
(bU3NIECKUX MOIENIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh TPUPOAHBIC SBJICHUS W  BBINOJHATH  OIBITHI,
nabopaTopHble pabOTHl W AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BaHHEM
WN3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB pabOTHl ¢ WHpOpMAIMel (PU3NUECKOTO COoaepIKaHUsl, BKIHOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 M KPUTHYECKOE
OlleHMBaHHE UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoPeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOMH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHMKEHUSIX (U3NUYECKOI HAYKH.
Ha u3ydenne ¢usuku (06a30BBIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o (pu3uKe rnepeueHs Jad0paTopHbIX paboT U OMBITOB HOCHUT
pEeKOMEHAATEIbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4YaromuXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpelaraeMbIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOIO SK3aMeHa Mo (U3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usuka — Hayka o npupoje. SBneHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHoCTh N3MEpEeHNA. MeXayHapOIHAsI CUCTEMA €IMHMLI.

Kak ¢u3uka m npyrue ecrecTBEHHble HayKd M3y4aroT Npupoay. EcTecTBeHHOHay4dHBIN
METO/i TMO3HAHUS: HAOIOJEHHE, IOCTAHOBKA HAyYHOTO BOMPOCA, BBIABKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOoTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckne MpUOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHUIH aHAJIOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

Onpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MabIX TEIl.

o krwdE

W3mepenue Temmeparypsl TpU IOMOIIM JKUAKOCTHOTO TEPMOMETpa MW JaTYHKa
TEMIIepaTypHI.
6. IlpoBeneHue ucciaemoBaHHS MO MPOBEPKE THIOTE3BI: AAJTBHOCTH IMOJIETA IIApUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIlIe BHICOTA ITYCKA.

Pasznen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA.

CtpoeHre BemiecTBa: aTOMBI M MOJICKYJBI, HX pa3Mepbl. OTBITHI, JIOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHUE BEIIECTBA.

JlBrkenue uactuil BeriectBa. CBsI3b CKOPOCTH JBFDKEHHS YACTHI[ C TEMIIEPATypOU.
bpoyHoBckoe nBmwxkenue, auddysus. B3ammonelcTBHE dYacTHI] BelIeCTBA: NPUTSDKEHUE U
OTTaJIKMBaHUE.

ArperaTHple COCTOSHHMSI  BEIIECTBA: CTPOCHHE Ta30B, JKHIKOCTEH W  TBEPHABIX
(KpUCTAJUTMYECKHMX) Tell. B3auMOCBSI3b MEXKIy CBOMCTBaMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJICKYJISPHBIM CTpoeHHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6poOyHOBCKOTO JABIKEHUSI.

2. Habmopenue nudpoysun.

3. HaGnronenue sBIeHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHuEeM (poTorpaduii).

2. OmbITHI 10 HAOTIOICHUIO TEIIOBOTO PACIIUPEHHUSI Ta30B.



3. OnbIThI 10 0OHAPYKEHUIO IEHCTBHUS CHII MOJIEKYISIPHOTO MPHUTSKEHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannuyeckoe JBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHHUH. Pacu€r myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUE TeNl KaK MpPUYMHA W3MEHEHUS
CKOPOCTH JBHMXEHHUS Teld. Macca kak mepa umHepTHOCTH Tena. IlnoTHocts BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiictBus Tten. Cuwiia ynpyroctd U 3akoH ['yka.
N3mepeHnue cuiibl ¢ IOMOIIBIO TUHAMOMETpA. SIBJIeHHE TATOTEHUS U cuila TsbkecTH. Chiia TAXKECTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. CnoxkeHue cui, HapaBieHHBIX IO OJIHOM MPSIMO.
PaBHopeiicTByromas cui. Cuna tpenus. TpeHue CKolbKeHus U TpeHue rnokosi. Tpenue B mpupojie
U TEXHUKE.

Jemoncmpayuu.

Habnroienne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenune ckopocTy MpsSMOJIMHENHOTO IBUKECHHUS.
HaGnronenue siBieHUs] HHEPIIAH.

Habmtonenue n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

ok wnNRE

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenne CKOPOCTH PaBHOMEPHOTO IBMKEHMs (IIapHKa B KUAKOCTH, MOJAETH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHnue cpemHeld CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa MO HAaKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (degopMaiuu) MpyKHHBI OT
MIPUJIOKEHHOM CHIIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIMUEHUs AaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA ra3a oT 00béMa, TeMreparypsl. [lepenada naBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. [lHeBMaTumyeckue MaliMHbI. 3aBUCUMOCTBH JABJIEHUS JKUJIKOCTU OT
ryounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. [ 'uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUYuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuemnmu. M3mepenne atmocdepHOro naBieHHs. 3aBUCHUMOCTH
aTMOc(epHOTO JaBJIE€HHUS OT BBICOTHI HaJl YpoBHeM Mops. [IpuGopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBuCHUMOCTH AaBIIEHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepenaua maBlieHUS KUAKOCTHIO U Ta30M.



3. CooOmaromniecs Cocy/Ibl.

4. T'mapaBiudeckuil mpecc.

5. IlposBnenue aelcTBUS aTMOC(HEPHOTO TABICHUSI.

6. 3aBHCHMOCTb BBITAJIKMBAIOUICH CHIBI OT OO0BEMa MOTPYKEHHOM YacTH Telna |
IJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BHITECHEHHON KHJIKOCTH.

8. VYcioBue mnaBaHMs TeEN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopubvie pabomot u onvimel.

1. WccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCThH
Y4acTH TeJa.

2. OmpepeneHue BBITATKABAIOIICH CHJIBI, JCHCTBYIOMICH HA TEJNO, TOTPYKEHHOE B
YKUJIKOCTb.

3. TIpoBepka HE3aBUCHMOCTH BBITATKHBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Maccsl Tena.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJI0 B KUJKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH TeJia U OT TJIOTHOCTH
KHUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpenaeieHue e€
Irpy30I10AbEMHOCTH.

Pa3znesn 5. Pabora u MOIIHOCTh. JHEPrus.

Mexanudeckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: phIyar, 6JI0K, HAKJIIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs! phlyara.
[IpuMeHenne mpaBmiIa paBHOBECHS phldara K OJOKy. «3o0sioToe mpaBuiio» MexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusa. Kunetndeckas u noteHumanbHas sueprus. [IpeBpaienue o1HOTO
BHJIa MEXaHUYECKOM PHEPIUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

emoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja IO

TOPU30HTAIBHOM TOBEPXHOCTH.
2. HccnemnoBaHue yciaOBHil paBHOBECHS phluara.

w

Namepenne KIIJI HakIOHHON MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTHUU.

8 KJIACC

Pa3pgen 6. TentoBhIe iBJIeHHS.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKOW TEOPUU CTPOEHUS BellecTBa. Macca u
pa3Mepbl aTOMOB W MoJieKyd. OmbIThl, MOATBEP)KJIAIOIIUNE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUU.

Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammueckue u
amopusbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHUN



MOJIEKYJISIPHO-KUHETHYECKOH Teopuu. (CMauuBaHUE W KalWULIpHbIE sBIEHMs. TemnsoBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBJKEHUS YaCTHULL.
Buyrpennsis aneprusa. CriocoObl U3MEHEHUSI BHYTPEHHEN SHEPIUU: TEIUIONEpeada U COBEPIICHNE
paboThl. Bujipl Temonepenauu: TemIONPOBOIHOCT, KOHBEKIUS, U3ITyYCHHUE.

KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. TermiooOMeH W TEIUIoBOe
paBHOBecHe. YpaBHEHHE TeEIUIOBOTo OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAIIIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunienne. YnaenpHas Teruiora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(hepHOTO JaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus ToIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] SHEPTUH B TEIUIOBBIX IIpoLEccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBIYKEHUS.

Ha6mronenue auddysun.

Habmtonenue siBjaeHU cMauyBaHUS M KaMWJUTSIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciupeHus Tei.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna nu3mepeHus TemMneparypsl.

Buasl Tenonepenayu.

OxnakJieHue Mpu COBEPLICHUHN PaOOTHI.

©ooN R WwhRE

Harpesanue npu coBepiieHUH pabOThl BHEUTHUMH CHUIaAMH.

RN
o

. CpaBHeHI/Ie TEIUIOEMKOCTEH Pa3JINYHBIX BEIICCTB.

[EEN
[EEN

. Habnronenne xunenus.

[EEN
N

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl PU TUIaBICHUU.

13. Mozenu TEIUIOBBIX ABATaTEIEH.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKEHHUS.

OnbITHI 0 BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM WIIK caxapa.

OnbIThHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OalsIoHE IITPHILIA.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCHMOCTb JaBJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIaKICHHUS.

okrwbdPE

6. IlpoBepka rumnoTe3pl JIMHEHHONW 3aBUCUMOCTHM JJIMHBI CTOJOMKA >KMJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

7. HabmoneHne m3MeHEeHHs] BHYTPEHHEN SHEpruM Tejla B pe3ysibTaTe TeIulonepeaadu u
pabOoThHI BHELIHUX CHUII.

8. MHccrnenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbI.

9. OmpeneneHne KOJMUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH MpH TemjaooOMeHe ¢
HarpeThIM METATMYECKUM LUIHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.



11. ViccnenoBanue mnpoiiecca UCHapeHusl.

12. Onpenenenne OTHOCUTENBFHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TEIIOTHI IUIABJICHUS JIbJIA.

Paznes 7. DiekTpryeckne 1 MATHUTHBIE SIBJICHHUS.

OnexTpusanus Tei. J{Ba pojia a1eKTpUUYeCcKuX 3apsaaoB. B3anumoaeiicTBue 3apsykKeHHbIX TeEll.
3axoH KynoHa (3aBUCUMOCTH CUJIbI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEJIMUYUHBI 3aps0B U
pacCcTOSIHUS MEXAY TEJIaMHu).

Onexrpuueckoe nose. Hanpsoxk€HHOCTh anexkTpuueckoro noss. [IpuHuun cyneprozunuu
ANIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3apsa10B. DJIeMEHTapHBIM snexkTpuueckuil 3apsan. CrpoeHue
atoma. [TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIo 3apsa.

DOnexTpuueckuil TOK. YCIOBHS CYIIECTBOBAHUS JIIEKTPUYECKOro Toka. Vcrounuku
MIOCTOSIHHOTO TOKa. JleWcTBUSA 3JIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEeKTpUUYECKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OjexTpuyeckoe HampspkeHue. ConpoTHBIEHHE
MIPOBOJIHMKA. YJEIbHOE CONPOTHBIEHHE BemecTBa. 3akoH Owma o ydacTka ILEenu.
[TocnenoBarenpHOE U MapauIeIbHOE COETMHEHUE TPOBOTHUKOB.

PaGota 1 MolIHOCTD 3MeKTprYecKkoro Toka. 3akoH Jxoyns—JleHna. DnekTpudeckue Henu
U IOTpeOUTENH JIEKTpUYecKoil aHepruu B 6bITy. KopoTkoe 3aMbikaHMe.

[ToctostHHbiE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue Ui KU3HU Ha 3emie. OneIT Dpcrena. MarHuTHoe noJie
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 31eKTpOMarHuToB B TeXHUKE. [[efICTBHE MarHUTHOTO MO
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJABUIATENb IOCTOSHHOIO TOKa. lMcrmosnb3oBaHue
AJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SfBiaeHue  AIEKTpOMArHUTHOM  wHAYKOWU. [lpaBwno  JleHma.
OnektporeHepatop. CnocoObl MNOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OJIEKTPOCTAaHIMHM Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

DnekTpusanus Teil.

JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTUYeCcKas UHIYKLHUA.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

HcroyHuky MOCTOSTHHOTO TOKA.

© oo N~ WNRE

JlericTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHI TOK B KUIAKOCTH.
. ['a30BBI111 pazpsn.
. I3Mepenue cuibl TOKa aMIepMeTpoM.
. I3MepeHue aIeKTpuYeCcKOro HalpsKEHUs. BOJIbTMETPOM.
. PeocTtaTt u Mara3uH conpoTHBIICHHUIA.
. B3auMoelicTBrEe IOCTOSHHBIX MAarHUTOB.
. MoienupoBaHue HEBO3MOKHOCTH Pa3/IEJIECHUsI IOJIFOCOB MArHMTa.

el el ol el
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17.
18.
19.
20.
21.
22.
23.
24,
25.

MoenupoBaHrE MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarnuTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM WHTYKLIHH.

OnsiTel Dapagyes.

3aBUCUMOCTD HAIPABJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUM €r0 BO3SHUKHOBEHHSI.
DIEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie padbomot u onvimel.

1. OmnbITHI O HAOTIOACHUIO ANEKTPU3ANUU TET UHAYKIIUEH U TIPU CONTPUKOCHOBEHUH.

2. WccnemoBaHue NSHCTBHS AICKTPUUYCCKOTO OISl HA TPOBOHUKH M TUDIICKTPUKH.

3. CoOopxka u mpoBepKa padOThI ITEKTPUUECKON MM TOCTOSHHOTO TOKA.

4. W3mepeHue u peryaupoBaHUE CUJIBI TOKA.

5. H3mepenue u peryinupoBaHue HAMPSKCHHUSL.

6. HccrenoBanue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHSI
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OmbITBI, JEMOHCTPHUPYIOIIHUE  3aBUCHMOCTh  DJICKTPUYECKOTO  COMPOTHUBIICHHS
MMPOBOJIHHUKA OT €T0 JJIMHBI, IJIOMIAIX MTOTIEPEUYHOTO CEYCHUS U MaTepHraa.

8. TlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUH MPH TIOCIICIOBATSIIEHOM COSAMHCHHUH JBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajs CHIbI TOKa MpU HapaieIbHOM COETMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI MEKTPUUECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HAYILETO Yepes JIAaMIIOUKY, OT HAalPsKEHUS Ha
HEN.

13. Onpenenenue KIIJ] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MMOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHMTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAUHEHUU H
pa3elieHuu.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLTUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KaTyIIKA C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPAaBJICHUS TOKA B KaTYIIIKE.

18. U3ydeHue neiicTBHUsSI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Uzmepenune KIIJ] anekTpoaBuraTenbHOM yCTaHOBKH.

21. OnbBITEL MO HWCCIEIOBAHHUIO SIBICHUS AIEKTPOMArHUTHOW WHIYKIIMH: HCCIEAOBaHUE
W3MEHEHUI 3HAYEHUS U HATIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3zgen 8. Mexanndeckue siBJICHHUS.
Mexanuueckoe aBukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh

MECXaHHUYCCKOI'o JBUKCHUS. PaBHOMepHOe HpHMOJ’IHHCﬁHOC JABHIKCHUC. HepaBHOMCpHOC



npsiMoJiMHENHOe JBMKeHHe. CpenHsisi M1 MTHOBEHHAs CKOpPOCTb Tejla I[pU HEPAaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe npsiMoiinHelHoe aBkeHue. CBoOoaHoe najieHue. OnbIThI
lNanunes.

PaBHOMepHOE ABIKEHUE 1O OKpyKHOCTH. Ilepron m dactora oOpamenus. Jluneinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHE.

IIepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3UIIUHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBLKEHMS, CUjia TPECHHS
MOKOSI, IPYTU€ BUABI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JiBuxenue mianet Bokpyr Cousnua. [lepBas kocmudeckasi ckopocTb. HeBecoMoCTh U ieperpysKu.

PaBHOBecue marepuanbHOM TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynabca. Mnynabc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHnmanbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToreHumaneHas 3Heprus cxxarod npyxxuHbl. Kunetndeckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTHH.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4YECKOTO JIBHKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPHM JBWKCHHS OJHOTO W TOTO K€ TeJla OTHOCHUTEIHHO
Pa3HBIX TEN OTCUETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSAMOJIUHEHHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.
Habnroienue ABM>KEHUS Tea M0 OKPYKHOCTH.
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HaGnronenne MexaHW4YECKUX SBJICHUM, IPOUCXOIANINX B cUcTeMe OTcUETa «Tenmexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHH OTHOCUTEIBHO KaOMHETa (PU3HUKH.

7. 3aBHCHMOCTbH YCKOPEHHS TeJIa OT MAcChl Tejla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOICHCTBUU TE.

9. V3MmeHeHue Beca Tena MpU YCKOPEHHOM JIBUXKEHUHU.

10. [lepenava uMiynbca mpu B3auMOICHCTBUU TEIl.

11. TIpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUH TEJl.

12. CoxpaneHue UMIyNbca MPU HEYIPYTrOM B3aUMOJICHCTBUH.

13. Coxpanenue UMMyibca Mpu a0COJIOTHO YIPYTOM B3aHMMOJICHCTBHUH.

14. HabmroieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHnue MeXaHU4eCKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHneHue MexaHU4eCKOW SHEPTUU MPH JABIKEHUU Tella MO IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa [UIsl pa3roHa U JAIbHEWUIIEro PaBHOMEPHOTO JBMKCHHUS
[IapyKa WU TeTIEKKH.

2. OmpeneneHue cpeaHe CKOPOCTU CKOJBKEHHs Opycka WM JBWKCHHUS [IapuKa IO

HaKJIOHHOM MJIOCKOCTH.



3. OmpeneneHue yCKOPEHUs Tela NPU PABHOYCKOPEHHOM [BM)KEHUHU 110 HAKIOHHOMN
TUIOCKOCTH.

4. WccnenoBaHue 3aBHCUMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

5. TIpoBepka rumoTessl: €y Ipy paBHOYCKOPEHHOM JIBHKEHUH 0€3 HauaIbHOW CKOPOCTH
ITyTH OTHOCSTCA KaK PsiJl HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHH
OJIMHAKOBEI.

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO
JIaBIICHHUSL.

7. Omnpenenenue K03PPUIMEHTA TPEHUS CKOJIBKEHHUS.

©

Onpenenenne KECTKOCTU MPYKUHBI.
9. Ompenenennie pabOTBl CHIBI TPEHUS TP PABHOMEPHOM JIBWKCHHH TeJa II0
TOPU30HTAIBHON IOBEPXHOCTH.
10. Ompenenearie  pabOTHI CHIIBI YIIPYTOCTH TIPU TOABEME Tpy3a C HCIOJIH30BAaHUEM
HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

11. V3ydeHue 3ak0HA COXpAHEHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe apmxeHune. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: Mepuoj, 4acToTa,
aMIMTyna. MareMatudyecKuiliT W NOpPYKMHHBIM MasTHUKM. IIpeBpamienne »sHeprum mpu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatonue kosnebanus. BoeiHykneHHble KoseOanus. Pesonanc. MexaHn4ecKkue BOJIHBI.
CpoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4yecKkrue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa 1 BeIcOTa ToHa. OTpaxkenue 3Byka. IHPpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrmipoctpanenuie mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wdpE

AKYCTUYECKHI PE30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acTOThl U IEpUOAA KOJIEOAHUN MATEMATUYECKOTO MasTHHUKA.

2. OmpezneneHue 4acTOTHI U EPHOJa KOJIEOaHHH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUMN MMOABEIIEHHOTO K HHUTU Tpy3a OT
JUIMHBI HUTH.

4. W ccnenoBaHue 3aBHCHMOCTH NEpHOJAA KOJEOAHUM MPYKMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHMOCTH MepHOAA KOJIE€OAaHUN Tpy3a, MOJBELICHHOTO K HUTH, OT
Maccsl rpysa.

6. OnBIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NIEPUOJIa KOJIEOaHNH PYKUHHOTO MassTHUKA
OT Macchl rpy3a 1 KECTKOCTHU MPYKUHBI.

7. W3mepeHue yCKOpeHUs! CBOOOHOTO MaCHHUS.

Pa3nes 10. DineKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIC BOJIHBI.



DNEeKTpOMarHUTHOE TNoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nexTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopubie padbomot u onvimel.
1. H3y4yeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.
Paznes 11. CBeToBbIe IBJICHHS.
JlyueBas mopenb cBera. Mcrounuku cera. IIpsMonuHeEHOE pacnpoOCTpaHEHUE CBETA.
3armenust ConHna u JIynel. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHEee OTpa’keHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox myueir B mmH3e. OmnTuueckas cucrema (oToammapara, MHKPOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucrteMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenne 6enoro cseta B criekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaabHBIX [IBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpssMonMHENHOE pAaCIIPOCTPAHEHHE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBOJI.
Xon tydeid B coOuparomei JTruH3e.
XoJ1 ay4del B pacCeUBaloIeH JIMH3E.
[Tonyuenue n3006pakeHH ¢ TOMOIIBIO JIUH3.
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. Ilpunuun pefictBusa QoToamnmnapara, MUKPOCKOIIA U TE€JIECKOTIA.

10. Moxens riasa.

11. PaznoxxeHue 6e10r0 CBETa B CIIEKTP.

12. Tlonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

2. V3yueHue XapakTepUCTUK U300paKEeHUs IPEeIMETA B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yIila MPEIOMIICHUSI CBETOBOTO Jyda OT yIjia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenre (HOKYCHOTO PacCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JTUH3HI.
OnBITHI MO Pa3IoKEHHUIO OEI0T0 CBETa B CIHEKTP.

OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC

No ok

GUIBTPBIL.
Paznen 12. KBanToBLIe IBJICHHUS.
Omnsitel Pe3epdopaa u nnanerapuas mojnens aroma. Mojens atoma bopa. Mcnyckanue u
noryionieHue ceera atomoM. KBanTel. JInHeluaThie CIIEKTPHI.



PagnoaktuBHOCTh. Aunb(a, Oera- M ramma-usmydeHus. CTpoeHHE aTOMHOIO Sjpa.
Hykinonnas Mopxens aromuHoro sgpa. HM3orombsl. PampnoaktuBHble npeBpamienus. llepuon
Iojypacnaaa aTOMHBIX sIep.

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsiJIOBOTO U MACCOBOTO YHMCEN. DHEPIUs CBA3U
aTOMHBIX si7iep. CBsA3b Macchl U SHepruu. Peakunu cunresa u aeneHus saep. lcrouHnku sHepruu
ConHua u 3B€37.

SnepHas sHepreTuka. JleicTBUSA paMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphbl U3JIy4yeHHS U MOIJIOIIEHHUSL.
CrieKTphl pa3Iu4HbIX Ia30B.

Criextp BoAOpO/Ia.

Ha6nronenue tpexoB B kamepe Buiibcona.
Pabota cuérunka HOHU3UPYIOMINX U3TYUCHU.

ok wdpE

Peructparus u3ny4eHus MPUPOTHBIX MHHEPAJIOB U IPOJTYKTOB.

Jlabopamopusie padbomot u onvimel.

1. HaOmroieHue CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB M3 Ty9ICHUS.

2. WccnemoBaHWe TPEKOB: HM3MEPEHHE JHEPTHHM YacTHIBI 110 TOPMO3HOMY ITyTH (IT0

boTorpadusim).

3. H3mepeHne pagroakTHBHOTO (OHA.

IHoBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYJIh MPETHA3HAYEH /IS CHCTEMAaTHU3aIluy 1 0000IIeHUS
MIPEIMETHOTO COJIEPKAHUS U OMBITA JESITEIbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢bu3MKK, a Takke JUIsl OArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY PK3aMEHY MO (HU3UKE s
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipu n3ydeHnn JaHHOTO MOAYIISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI JESTEIbHOCTH,
HAa OCHOBE KOTOpPBIX OOECHEeUMBAETCA JOCTIDKEHHUE NPEIMETHBIX M MeTalpeIMEeTHBIX
IUIAHUPYEMBIX PEe3yJIbTaTOB 00ydeHus, (QOpMHUpPYETCs €CTeCTBEHHOHAy4YHas TIPaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIIEOBAHMUS SIBIICHUI IPUPObI U TEXHUKH, OBJIaICHUE YMEHHUSIM U
OOBSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, pelIaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHbIC.

[IpuHIMIHATBEHO AEATEILHOCTHBIN XapakTep AJAHHOTO pasjiena pealn3yercs 3a cuéT Toro,
4YTO0 00y4aroUecs BHIMOIHSIIOT 331aHUS, B KOTOPBIX UM IPEAIaraeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpoie U MOBCEIHEBHOM KU3HH;

WCII0JIb30BaTh HAyYHbIE METOJIbI MCCIEAOBaHMs (U3NYECKUX SIBICHUIM, B TOM YHCIE AJIs
MIPOBEPKHU TMIOTE3 U MOJTYYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAayYHBIE OCHOBBI HanbOojee BaXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
MIPEeBPAIIEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne Qu3MKM Ha YpOBHE OCHOBHOTO o0O0OwIero o0Opa3oBaHMs HANPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyyaromerocst OyayT cOpMHPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKEHHUSM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

- OCO3HAHHWE BAXHOCTH MOPAITBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

- BOCHPHSITHE 3CTETUUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE LEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO WMHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON JesITENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

- OCO3HaHHe LIEHHOCTH 06€30MacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaYKHOCTH TpaBul 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ AJEKTPUUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSIX;

- cOopMUPOBAHHOCTH HaBbIKa peIeKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY U TaKOT'o Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe€ B PELIEHUM IPAKTHUYECKUX 3a/7ay (B paMKax ceMbH, 00pa3oBaTeiIbHOU
OpraHu3aIim, TOpoa, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAPaBIEHHOCTH, TPEOYIOIINX
B TOM UHUCIIE U (PU3UUECKUX 3HAHUII;

- HHTEPEC K MPAKTUYECKOMY HU3YyUeHUI0 podeccuii, CBA3aHHBIX ¢ (GU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollen cpebl, INIAaHUPOBAHUS MIOCTYNKOB U OLIEHKU UX BO3MOKHBIX MTOCIEACTBUN IS
OKpY’Karollen Cpeibl;

- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHWH HCCIEIOBAHUM U MPOEKTOB
(u3nUecKoi HaNMPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- TIOBBILLIEHUE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATENbHOCTh;



e - 1oTpeOHOCTH B ()OPMUPOBAHMM HOBBIX 3HAHMH, B TOM 4YHcie (OPMYIMPOBATH HJIEH,

IIOHATHUA, TUIIOTE3BI O (1)H31/I‘I€CKI/IX 00BEKTax U SABJICHHUAX,

® - OCO3HaHHUE ePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;

® - [UJIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHMIA;

¢ - CTPECMJICHUC AHAJIIM3UPOBATH WU BBIABJIATH B3aMMOCBA3U IIPUPO/JbI, O6HICCTBa U 3KOHOMUKH,

B TOM 4HCJI€ C HCITIOJIb30BAHUEM (1)I/ISI/I‘~I€CKI/IX 3HaHI/II71;

e - OICHKAa CBOMX JACUCTBUH C Y4ETOM BIMSHUSA HA OKDPYXKAIOIIYIO CPEAY, BO3MOKHBIX

J1I00AJIBHBIX TIOCIEACTBUHA.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT c(opMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJTIOYAIOIIME TI03HABATEIbHBIE YHHBEpCAJTbHBIC y4eOHBIC JEWCTBUS, KOMMYHUKATHBHBIC

YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYISTUBHbIE YHUBEPCaIbHbIE yUEOHbIE T1EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble Jornuyeckue aAeiicTBUA:

BBISIBIISATH M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNs
Y CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pacCMaTpUBAEMbIX (pakTax, JTaHHBIX U
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHUSIM;

BBISIBJISITh TTPHUYUHHO-CIICJICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABI C HCIOJB30BAHUEM JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BEIOMPATH CIIOCO0 perieHus yaeOHoM hu3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKAX BapHaHTOB pEIIeHHs, BbIOOp Hambojee MOIXOAANIEr0 ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCII0JIb30BATb BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

MIpOBOAUTH MO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECIOXHBIN (bHSH‘IGCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (1)I/ISI/I‘ICCKOI"O SIBJICHHA,

OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOJC
HCCIICOOBAHHNA UJIM SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMyHHpOBaTL O606H_I6HI/I$I U BBIBOJbBI IO  pPE3YyJIbTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,[[eHI/IH, OIIbITA, UCCIICAOBAHUAA,

MPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIIee pa3BUTUC (I)I/ISI/ILICCKI/IX mponeccoB, a TaKkKe
BbIIBUT'ATh ITPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBI M 3alpochl MpH IMOHCKe U OTOOpe
nH(pOpMAIUY WK TaHHBIX C YIETOM IMpeUI0KeHHON yueOHOM (hru3nyeckoi 3a1auu;



aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THUHBIX
BUJIOB U (P)OPM IPECTABICHHUS;
CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMANbHYIO (OpMy TNpeAcTaBiIeHus HHpoOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoi ¥ X KOMOMHAIMSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro MaTepuana, pe3yabTaToB JTa0OpaTOpHBIX paboOT H
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COTIOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMH JPYIHX YYaCTHHKOB JIHAJIOTa,
0OHapyXMBaTh Pa3IMYNE U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOXO TOUKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJIMYHO ~ TPEACTABIATh  PE3YJAbTAThl  BBHIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMaHTHOW W HHMBHUIYaTbHON pabOTHI pH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIDKEHHUIO: PACIIPENIENIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITMOJIHATE CBOIO 4acTb PabOThI, JOCTUras KadeCTBEHHOI'O pPE3yJbTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYrMMH WIEHAMH KOMaH/Ibl;
OLIEHUBATh Ka4eCTBO CBOETO BKJIAa/1a B OOIIMH MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIBHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHble YHUBepPcaJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX IMOJXOJaX MPHUHATHS pelIeHUd (MHIUBUAYyabHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUMN IPYIIO);

CaMOCTOSITENIBHO COCTAaBJISATh aNTOPUTM pelieHus (U3MYECKON 3aJayd WM IUIaHa
HCCIIEIOBAaHUSL C YYETOM HMEIOLIUXCA PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIN HHTE/IEKT:

JlaBaTh aJI€KBATHYIO OIIEHKY CUTYAlLlMH U MpeJylaraTh MjaH e€ H3MEeHEeHMs,;

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM UYHUCIE B XOJ BBIMOJHEHUS (HPU3UUECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi{, YCTAaHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



® CTaBUTH ce0s1 HA MECTO APYTOTo YeJIOBEKa B XOJE CIOpa WK JUCKYCCUH HA HAYYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e T[pU3HABATHh CBOE MpaBO HA OMMOKY NpPU pPEHICHHH (QHU3UYECKUX 3ajady MU B
YTBEPKJICHUSX HA Hay4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeJMETHBIE pe3ylIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHU:

® WCMOJB30BAaTh TOHATHS: (U3UYECKME U XUMHUYECKHE SBJICHUS, HAOIOJCHNE,
HKCTIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHHS BelecTBa (TBEPOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBIKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJMHEHHOE),  TpPaeKTOpHS,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

e paznmuuath sBieHus (uddy3us, TEIIOBOE TBIUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEpPHOE IBW)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TeJ, PAaBHOBECHE
TBEPIIBIX TEJ € 3aKPETUIEHHON OCHIO BpallleHHs, Tiepeiada JaBIeHHUS TBEPIBIMU TEJIaMH,
KHUJIKOCTSIMA ¥ Ta3aMHd, aTMoc(epHOe JaBleHHWE, IUIaBaHWE TeJ, TPEBPAIICHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKpYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHHS B MPHUPOJE: MPUMEPHI ABIKEHUS C Pa3IHMYHBIMU
CKOPOCTAMHU B XKMBOW M HEXKHUBOW TPUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHE phbIO,
pBIUard B Telie 4YeJOBEKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SBIICHUM;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONb3ys GU3NUECKUE
BEITMYMHBI (Macca, 00bEM, IMJIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBjeHue (TBEPIOro
Tena, >KUAKOCTH, Ta3a), BBITAJIKUBAIONIAS CUJIa, MEXaHM4yeckas paboTa, MOIIHOCTD,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KOI(PQHUIIMEHT TOJIE3HOTO JACUCTBUS MEXaHU3MOB,
KMHETUYeCKass W MOTEHIMAIbHAs SHEpPrusi), MPU OMHMCAHUU MPABWIBHO TPAaKTOBATh
(bu3MUYECKUt CMBICIT UCTIONB3YEMbIX BETUUHH, UX 0003HAUCHUS U SAMHUILIBI (PU3NUYEeCKUX
BEITUYMH, HaXOJIUTh (OPMYJbl, CBS3BIBAIOIINE MAHHYIO (DU3MYECKYI0 BEIUYHHY C
JPYTMMU BEIMYMHAMH, CTPOUTH TpadUKH M3YYEHHBIX 3aBUCUMOCTEN (pu3mueckux
BEITUYMH;

®  XapaKTepU30BaTh CBOWCTBA Tell, (pr3nuecKkue sIBJICHHS U MPOIIECChI, UCIIOJIb3Ys MpaBUia
CIIOXEHHsI CHII (BJIONIb OJTHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBeCcHS phiuara (0O70Ka), «30J0TOE TPABHIO» MEXaHUKH, 3aKOH
COXpaHEHHUs MEXaHWYECKOW DHEPIrHuH, MPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aMUChIBaTh €T0 MATEMaTUYECKOE BhIPAKCHHE;

e OOBACHATH (PU3HUECKHUE SBICHUS, IPOIIECCHI M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  TPAaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUYHUHHO-



CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMYECKUX 111aroB ¢ Oropoi Ha 1—
2 W3y4eHHBIX CBOWCTBA (PHU3MYECKHUX SIBICHHWM, (QHU3MYECKHX 3aKOHA WA
3aKOHOMEPHOCTH;

pemiate pacdy€rHble 3amadud B 1—2 JeWCTBHS, HCMOJNB3ys 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAIOINNEC (PH3MYCCKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a YCIIOBHS 331a4H 3aIHChIBAThH
KpaTKOe YCJIOBUE, TOJCTABIATH (PU3UYECKHE BEIMYUHBI B (HOPMYJBI M TPOBOIHTH
pacy€Thl, HAXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOAMMBIC [JIsi PEIICHHUS 3ajad,
OIICHUBATH PEATMCTUIHOCTD IMOTYICHHON (PU3NUYECKON BEITUIHHEI;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOYKHO PEIINUTh MPH TOMOIIH (PU3HYECKUX METOIOB,
B ONMCAaHUW WCCIICOBAHUS BBIIEIATh TMPOBEPSEMOE TMPEANOIoKEHNUE (TUMIOTEY),
paznuyaTh U MHTEPIPETUPOBATH TMOJYUYEHHBINH PE3yabTaT, HAXOJUTh OMMOKH B XOE
OIIBITA, JIEJIaTh BBIBOJIBI IO €T0 PE3YJIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOTIOAEHUIO (PU3HYECKUX SIBICHUN WU (PU3UYECKUX CBOWCTB
Ten: (GOpMYIHpPOBAaTH TMPOBEpPSAEMBbIC MPEANOJOXKEHUs, COOMpAaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYA0BaHUS, 3aMUCHIBATH X0/ OTIBITA U (POPMYITUPOBATH BBHIBO/IHI,
BBITIOJTHATE TIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTyphbl C WCIOJb30BAHUEM AHAJIOTOBBIX U IMHU(PPOBBHIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOUW aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTHh HCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (DPM3UYECKON BEIMYHMHBI OT JIPYTOH C
HCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH TYyTH PaBHOMEPHO JIBHIKYIIIETOCS
Teaa OT BPEMEHU JBWKEHUS TEJa, CUJIbl TPEHUs CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBUCHUMOCTH CHJIBI TPEHHsS OT IUIOIIAIu
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs MPYXUHBI, BBITAJKUBAIOLIEH
CuiIbl OT O0OBEMA MOTPYKEHHOW YacTH Tela W OT IUIOTHOCTH J>KHJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
yCIIOBUM IUJIaBaHUSI TeJ, YCJIOBHM paBHOBeCUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
W3MepeHus, CleAysl NPeIOKEHHOMY IUIaHy, (UKCHPOBATh Pe3ybTaThl MOJYy4ECHHOM
3aBUCHUMOCTH (PU3MUECKHUX BETMYMH B BHJIE IIPEATIOKEHHBIX TaOIUIl U TpaduKOB, JeNIaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (TUIOTHOCTH BEIIeCTBa
KUJKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHMs, JaBJICHHE BO3/1yXa,
BBITAJKUBAIOLIAsl CHJIa, JIEWCTBYIOIIAas Ha MOTPYKEHHOE B KUIKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPENI0KEHHON
WHCTPYKIHUU: MIPU BHIMIOJHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOI BEITMUMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

yKa3blBaTh MPHUHIUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMO/ABWKHBIN 00K, HAKJIOHHAS TJI0CKOCTH;

XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCaHUA (B TOM YHMCIE: MOANIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJA, TMAPABIMYECKUN NPECC, MAHOMETP, BBICOTOMEp, IMOPILIHEBOW HACOC,



apeoMeTp), MCHOJb3ys 3HAHUS O CBOMCTBAX (U3UYECKUX SIBICHUI M HEOOXOIUMBIE
¢u3nveckre 3aK0HbI M 3aKOHOMEPHOCTH;

NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCTIOJIb30BaHUSl (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HHM i OOECreueHUs
0e30MacHOCTH NIpU oOpamieHuH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUS 3J0pOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IOBEACHUS B
OKpYKalollel cpere;

OCYIIECTBIISITH OTOOP HMCTOYHWUKOB HH(popMmanuu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IUMYHbIX UICTOYHUKOB BBLAEIATH HH(OPMALINIO, KOTOPAsl SBISETCS IPOTUBOPEUMBOM
WJTU MOKET OBbITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YUEOHBIX 33JaHUIl HAYyYHO-MOMYJISIPHYIO JINTEPATypy
(u3nUecKoro cofepKaHus, CIpaBOYHbIE MaTepUaJIbl, pecypchl ceTu VIHTepHeT, Bi1aieTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAUMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUChMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu GU3NYECKOTO COAEPKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB MM y4eOHBIX HCCIEA0BAHUM, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIINEH;

IIPU BBINOJIHEHUHU YYEOHBIX IIPOEKTOB M HUCCIIECIOBAHUI pacnpeneniaTh 00A3aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTaBICHHBIMU 3a7a4aMU, CJIECIUTh 3a BBIIIOJIHEHHUEM IUIaHA
NEeWCTBUHM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATENBHOCTh TIPYIIIHI,
BBICTPAaNBATh KOMMYHHUKATHBHOE B3aMMOJCUCTBHE, YIUTHIBAasE MHEHUE OKPY/KAIOIIUX.

K koHiy obyuenuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

WCIIOJIb30BaTh MOHATHS: Macca M pa3sMepbl MOJICKYJ, TEIUIOBOE IBMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIISCTBA, KPUCTAUIMUECKHE W aMOop(HBIE Telna,
HACBIIIICHHBI W HEHACBIIICHHBIHN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPTHsl, TEIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPHUUCCKHUI 3apsl, DJICKTPUUECKOE
T10JI€, TPOBOIHUKH U JUAJICKTPUKH, IIOCTOSHHBIN AIEKTPUUECKUI TOK, MArHUTHOE T10JIC;
paznuuaTh SBJICHUS (TEIUIOBOE pACHIMPEHUE M C)KaTHE, TeIUIomepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCIApPEHUE, KOHJICHCAIIMS,
ILIaBJICHUE, KpUCTAJUTH3aIIUs (oTBepeBaHKE), KHIICHHUE, TerIonepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, H3JIy4€HHUE), DSIIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsJioB, JCHCTBUS AJICKTPHYECKOTO TOKA, KOPOTKOE 3aMBIKaHHE, B3aUMOJCHCTBHUE
MAarHuTOB, JAEHCTBHE€ MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHA) TIO ONHMCAHUIO HX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKaIOIEM MHpE, B
TOM uucie (u3uveckue SBIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHBbIE SBJICHUS B MPHUPOJE, KPUCTAUIBI B mpupoje, uziaydeHue CoJliHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNEKTPUYECKHE SIBJICHUS B aTMOc(hepe, IIMEKTPUIECTBO KUBBIX OPraHU3MOB, MaTHUTHOE



noJie 3eMid, Apeid MmoirocoB, pojb MATHUTHOTO TOJIS IS KU3HU Ha 3emiie, MoJIIpHOe
CUSHUE, TPU O3TOM IMEPEBOJIUTh TMPAKTUYECKYIO 3a7adyy B YUeOHYI, BBLICTSATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PU3NICCKUX SBIICHHN;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3NYCCKUE SBIICHUS, UCTIONB3YS (PU3UIECCKIEC
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIUIOEMKOCTh ~ BELIECTBA, yJeJlbHasg TEIUIOTA IUIABJIECHUS, YJAEIbHAs TeIUloTa
napooOpa3oBaHys, yAeNbHAs TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
JNEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHASI BIIAXKHOCTH BO3/yXa, JJIEKTPUUYCCKUU
3apsij], CUJIa TOKA, JIEKTPUUYECKOE HAIIPSKEHUE, COTPOTUBIICHUE ITPOBOHUKA, YIEIbHOE
COTIPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUUYECKOTO TOKA), TIPU OTIMCAHUHT
MPAaBUWJILHO TPAKTOBATh (PU3WUYECKUNM CMBICT UCIOJb3yEeMbIX BEJIUYHH, 0003HAYEHUS U
eAUHUIBI  (U3MYECKUX BEJIMYMH, HAXOJUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO
(UBUYECKYI0 BEIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIMYUH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS M TMPOIECCHl, HCIOIB3YS
OCHOBHBIE€ TIOJIOKEHHSI MOJICKYISIPHO-KHHETUYECKONW TEOPHHM CTPOEHHUS BEIECTBa,
TIPUHIIATI CYTIEPITO3HIINH TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUSI 3apsijia,
3akoH OMa 715 yyacTka Lemnu, 3akoH Jxoyns—JIeHia, 3aKoH cCoXpaHeHusi JHEPTUH, IIPU
3TOM JaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMHUCHIBATH €r0 MaTeMaTHYECKOe
BBIpaKEHUE;

OOBACHATH (PU3MUECKHE TMPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIi MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATH IPUUYUHHOCIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUECKHX IIAaroB C OMOpod Ha 1—2 M3ydEeHHBIX
CBOMCTBA (PM3UUECKUX SBICHUH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemaTrh pacy€THbIC 3amayd B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (OPMYIIHI,
CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33a/]a4d 3aIUChIBATh
KpaTKOE YCIIOBUE, BBISBIISATH HEIOCTATOK IAHHBIX JJISl pEUICHHUsS 3aJayd, BHIOMpATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE JUI €€ PeLIeHUs], TPOBOAUTH PACYEThI U CPABHUBATH
MOJIy4€HHOE 3HaUeHHEe PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPH MOMOIIHN (GU3UYECKUX METOJIOB,
WCIIOJIb3YSl OMHCAHME UCCIENOBAaHUS, BBIICIATh MPOBEPSIEMOE IMPEAINOJIOKEHUE,
OIICHUBATh MPABUIILHOCTH MOPSIIKA MPOBEICHUS UCCIIEIOBAHMS, IENIaTh BBHIBOJIBI;
MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUM WU (DU3HUECKUX CBOMCTB
Ten (KamwuIsipHbIEe SIBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIEPATypPhl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBaHUS MPU U3TYYCHUU OT L[BETa
u3nyyaroiel  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, JIIEKTpU3auus Tel U
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisi MarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB, ACMCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUrATENS
MOCTOSIHHOTO TOKa): (opMymnupoBaTh MpOBEpsSEMbIE MPEINOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYyIOBaHMs, ONKCHIBATH XOJ OMNbBITA U
(hopMynupOoBaTh BHIBOIBI;



BBITIOJIHATE TPSIMBbIE M3MEPEHHsI TEMIEpPaTypbl, OTHOCUTEIILHONW BIAXXHOCTH BO3YXa,
CHJIBI TOKA, HANpPSHKCHUS C HUCIOJIb30BAHHUEM aHAJIOTOBBIX MPHOOPOB M JATUYUKOB
(GU3NYeCKUX BEIMYUH, CPAaBHUBATh pE3ylbTaThl W3MEPEHUH C Yy4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIMTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DPU3MYECKOUN BEIWYHMHBI OT JPYrOW C
WCTIOJIb30BAHUEM TPSIMBIX W3MEPEHHUH (3aBUCUMOCTH CONMPOTHBIICHHS MPOBOJHHUKA OT
€ro JUTMHBI, TUIOUIaId MOMEPEYHOTO CEUeHHs M YAETHHOTO CONMPOTUBIICHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHHK, OT HAMPSHKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAaHUE IIOCIIEI0BATEIIBHOIO U MMAapajUIeIbHOTO COECIUHEHUH IMPOBOJAHUKOB):
TUTAHUPOBATh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHSATH H3MEPEHHUs, CIIETysI
MPEUI0KEHHOMY TUTaHY, (PUKCHPOBATh PE3YJIBTATHI MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOIHIl U TPAQUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEeHHs (PU3NYECKUX BENWYMH (yaelbHas TEIUIOEMKOCTh
BEIL[ECTBA, COMPOTUBIIEHUE MPOBOJHUKA, paboTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
TUTAHUPOBaTh M3MEPEHUs, COOHMpaTh OKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISTH 3HAYCHNE BEIINIHHBI,

coOnroAaTh TMpaBuja TEXHUKM 0e30macHOCTH mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOWCTB C OIMOPOW Ha WX ONMUCAaHHS (B TOM YHCIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETYHK AJIEKTPUUYECKOU
SHEpPrUH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AIEKTPONPUOOPHI
(mpuMepsl), AJIEKTPUYECKHE NPEIOXPAHUTETH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKa), MCIOJb3YyS 3HaHHWA O CBOWCTBaX (M3MUECKUX SIBICHUH U
HE0O0X0uMBbIe PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, JIEKTPOCKOI, PEocTar), COCTABIATH
CXEMbI 3JICKTPUUYECKUX IIeTel ¢ MOCIeI0BaTEeIbHBIM U MapauleIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUUYECKUX IEMeil;
MPUBOJUTH TpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOW JKH3HU IJIs oOecreueHus
0e30macHOCTH Tpu OOpamieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBaMU,
COXPAaHEHHUs 3J0pPOBbsI M COONIOIEHUS HOPM OSKOJOTHYECKOTO TMOBEACHUS B
OKpY’KaroIlen cpene;

OCYILECTBIATH MOMCK HHPOpMaLUU GpU3nYecKoro cofepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUM W MyTéM CpaBHEHMs JONOJIHHUTEIbHBIX MCTOUYHHKOB BBIIENATH
nH(pOpMaIINIO, KOTOPast BJISIETCS IPOTUBOPEUUBOM MM MOXKET OBbITh HEIOCTOBEPHOM;
UCIOJb30BaTh NPU BBINOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-MOMYJSPHYIO JINTEPATypy
(U3NYECKOTOo Cco/lepKaHMsl, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTh VIHTepHeT, BlajeTh
npuéMaMi KOHCHEKTHPOBAHMUSA TEKCTa, IMpeoOpa3oBaHus HHPOPMALUU M3 OJHOMH
3HAKOBOW CHUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKWE YCTHBIE COOOLIeHHs, 00001as
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE



NyOJIMYHO  TMPEACTABIATh  PEe3yJAbTaThl  MPOEKTHON WM  MCCIEeNOBATEIbCKON
JESITEIbHOCTH, IPU 3TOM T'PAaMOTHO MCIOJIb30BaTh M3Y4YEHHBIN MOHATHIHBIN ammapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYINICHHE MTPE3CHTAIUCH;

IpU BBHIMOJHEHUH YYeOHBIX TPOEKTOB M MCCIENOBAaHHHA (U3UYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABIICHHBIMH 33JadyaMH,
CIIEIUTh 32 BBINOJHEHHEM IIJJaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJleKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIaJ B  JEITEIBHOCTb  IPYNINbl, BbICTPaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, MIPOSBIISISI TOTOBHOCTH pa3penarb KOH(PINKTHI.

K xonmy oOyuenust B 9 kJjacce mpegMeTHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

HUCITIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCcKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOT0 JBWKEHMs, nedopManus (ynpyras, niacTuueckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEePETrpy3KH, IICHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYEeCKHMe KoJieOaHMsI W  BOJIHBI, 3BYK, MWHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6.]'II/I3OPYKOCTB )51
AaJIbHO30PKOCTh, CHEKTPBI HCIYCKaHWUA W IIOTTIOIICHHA, anbcba, Oera- WU ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKA,

paznuuaTth SIBICHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE BIKEHUE, CBOOOHOE TTaJICHHE TEN, PABHOMEPHOE
JBWDKEHHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllHe W BBIHY)KJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE paclpoCTpaHCHUE,
OTpaKEHHE U MPEJOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKCHUE
0eroro cBera B CIHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAS PaJMOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa M3JIyYCHUs) 11O
OIMCAHMIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, JICMOHCTPUPYIOIIHUX TAHHOE
¢bu3nveckoe sIBJICHUC;

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (PU3NYECKHUE SBICHHS B TPUPOJEC: NMPHIMBBI U OTJIHBBI, JIBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEAKTUBHOE JIBU)KCHUE )KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPApHUOJIETOBOTO U PEHTTCHOBCKOTO HM3JIyUYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHUYECKHE JIy4d, pPaAJMOAKTHBHOC W3JIyUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3JTyYCHUN HAa OPraHU3M YelIOBEKa), IPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUeCKUX SABICHUH;

OTIMCHIBATh MU3yYCHHBIE CBOMCTBA TeN M (PU3MUYECKUE SIBICHUS, UCTIONb3Yys HU3UUECKUE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs, BEC Tella, UMITYJIbC Tea, UMITYIhC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTCHIIUATbHAS HEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATON MPYKUHBI, KHHETUYECKas



SHEPTHUs, MOJTHAs MEXaHUYeCcKast SHePIHsl, IEPUOJI U 4aCcTOTa KoJeOaHHH, IIMHA BOJHBI,
IPOMKOCTb 3BYyKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEJb MIPEIOMIIEHUS CPEJIBI),
IIpU ONMCAHUMU TMPABUIBHO TPAKTOBATH (DPM3UUECKUN CMBICT UCIIOJIBb3YEMbIX BEIHUYMH,
0003HaueHHS M eIUHHIBI (PU3NUECKUX BEIIMYHMH, HAXOIUTHh (POPMYIbI, CBA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BETHUUHY C IPYTUMU BETMYNHAMHE, CTPOUTH TPAPHUKH U3yICHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCHOJIb3Ys 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
MIPUHIIMI OTHOCUTENBHOCTH [ anuies, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBl OTPaXEHHsSI M TMPEIOMIICHHS CBETa, 3aKOHbl COXpPaHEHHs 3apsI0BOTO U
MaccOBOTO YHCEN IIPHU SIAEPHBIX PEAKIHX, IPH TOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMCBIBaTh €M0 MaTEMaTHUYECKOE BbIPAKEHUE;

OOBACHATh (PU3MUECKHUE TPOIIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluli  NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYUMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (U3MYECKUX SABJIEHUH, (QUINYECKHMX 3aKOHOB HWJIH
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4M (OTHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 3aJayd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
M30BITOYHBIC JAaHHBIC, BRIOUPATh 3aKOHBI M (OPMYIIBI, HEOOXOAMMBIC NJISi PEIICHHS,
IPOBOJUTh pacu€Tbl W OLEHHUBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HA4YEHUs
(hbU3UYECKO BETUIMHBL;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIINUTh ITPU MOMOIIH (PU3NUECKUX METOJIOB,
UCIOJb3ysl OINUCAaHHE HCCICNO0BaHMs, BBIICIATh IPOBEPAEMOE MPEANOJIOKEHHE,
OLICHUBATh IPAaBUIBHOCTb MOpPSAAKA IPOBEAEHUS HCCIENOBAaHUSA, JeIaTb BbIBOJBI,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U OIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWUCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXPaHEHHs SHEPIHH, 3aBUCUMOCTb
neproia KoyiebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/bl MAJIbIX KOJeOaHUH, MPSIMOJIMHENHOE paclipoCTpaHeHne
CBETa, pa3jioxkKeHue 6esoro CBeTa B CIEKTpP, N3yuyeHHE CBOWCTB N300pakeHUs B INIOCKOM
3epKajie M CBOMCTB M300pa)keHHs NpeAMeTa B coOHMparoliel JiMH3e, HaOIoaeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3JIyYEHHsI): CaMOCTOSITEIbHO COOUpATh
YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpyIOBaHHMSA, ONHUCHIBATH XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIbI;

MIPOBOJIUTh MPU HEOOXOIMMOCTH CEpPHIO MPSIMBIX HM3MEPEHMH, ONpenenss cpeaHee
3Ha4YeHHe u3MepseMol BelW4MHBI ((OKYCHOE paccTOsiHHMEe COOMparolie JHMH3bI),
000CHOBBIBaTh BBIOOD crioco0a u3MepeHust (M3MEpUTEIHLHOTO MpUudopa);

MIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIUYMH C HCIOJIb30BAaHHEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTB IyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJIbHOM CKOPOCTH, MEepHoia KoleOaHU MaTeMaTHUYEeCKOTO MAasiTHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHMsI CBETA OT yIJla NaJACHUS U yIila IPEJOMIIEHUS OT
yIila MajieHus1): IJIaHUPOBATh MCCIEI0OBaHKUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY,



(UKCHPOBATh PE3YAbTATHI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BUJC
TaOauIl U TPaUKOB, IETaTh BBIBOIKI 110 PE3yabTaTaM HCCICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIUYMH (CpeiHsss CKOPOCTh H
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO A CHHUS,
XKECTKOCTh NPYKUHBI, KOAPPUIMEHT TPEHUS CKOJILKEHHS, MEXaHudeckas paboTa u
MOIIHOCTb, 4YaCTOTa U MEPHO/J] KOJIeOaHU MaTEMAaTUYECKOTO U IPYKUHHOI'O MAITHUKOB,
ONTHYECKas Ccwia coOuparonmiel JuH3bl, paJMOaKTUBHBIM (OH): MIaHUPOBATh
W3MEpEHHUs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBITIOJNHATH H3MEPEHUS,
CIIeysl IPEUI0KEHHOW HHCTPYKIIMH, BBIYUCIISATH 3HAUCHHE BEIMYMHBI U aHATU3UPOBATH
MOJIy4Y€HHBIE PE3YJbTaThl C YYETOM 3aJJaHHOM MMOTPEIIHOCTH U3MEPEHUIL;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MUYECKUX MOJENei: MarepualibHas
TOYKa, abCOJIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsl MOJIEJIb ATOMHOTO S]Ipa;

XapaKTepU30BaTh TPHHIMUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOICTB C ONMOPOM HA WX ONMHUCAHUSA (B TOM UYHUCIIE: CIIUIOMETP, AATYUKHU MOJIOKEHHUS,
PacCcTOSIHUS U YCKOPEHMUSI, paKkeTa, 3X0JI0T, OUYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOM, J03MMETp, KaMmepa BuibCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOLECCOB NPHU PEIIEHUH y4eOHO-
MPAKTUYECKUX 3aJ]ay, ONTUYECKHE CXEMBbI I MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coouparomeil TuHse;

MPUBOJUTH TIPUMEPH (HAXOAUTh HWHMOpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHM3HM I oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsl M COOMIONEHHST HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpyXarollel cpene;

OCYLIECTBIIATh IMOMCK HH(popManuu ¢uszndeckoro coaepxanus B HHTepHere,
CaMOCTOATENIBHO (OPMYIIUPYsl TOUCKOBBIM 3ampoc, HaXOAUTh HYTH OINpEAEIeHUs
JOCTOBEPHOCTH TOJy4Ye€HHOH HH(pOpMAIMM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCIOJb30BaTh IIPU BBINOJHEHUN Y4EOHBIX 3a/laHUI HAay4HO-IOMYJSPHYIO JINTEPATypy
(U3NYECKOro colepKaHMsl, CIIpaBOYHbIE MaTepUallbl, pecypchl ceTi IHTepHeT, BajeTh
npuéMaMi KOHCHEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHOMN
3HAKOBOW CHUCTEMBI B JPYTYIO;

c03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(OpPMAIIH U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUECKOTO COJEp)KaHUs, MyOJMYHO TPEACTaBIATH
pe3yabTaThl MPOEKTHOM MIIM MCCIIEA0BATENLCKOM AESATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbI MOHATUHHBIA ammapar H3ydyaemoro paszaena (pus3uku u
COINPOBOKJATh BBICTYIUICHHE TMpe3eHTalueld ¢ yu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
11 DIBIKA - HAVKa O oxe ) bubmmoreka [{OK
. W3HUKa - H npu
K PHpO https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubmuoreka [JOK
. €raTHbIC COCTOSTHUS BEIIECTBA
P B https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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

3.2 Huepuus, Macca, INIOTHOCTE 4 bubmmorexa [IOK
' PHHA, ’ https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
. .B 14
33 Cuna. Buet cur https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJ, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHuss TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U ra3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOC(hEPHOE JIaBJIEHHUE 6 https://m.edso0.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bu6mmoreka [IOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHHOCTD https://m.edso0.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubmmorexa [TOK
' P https://m.edsoo0.ru/7f416194
5.3 MexaHn4ueckasi SHEPTH 4 bubmmorexa [TOK
' P https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUs
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE H cBOCTRa Beflectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbIC 7 1 bubmuorexa [JOK
' TeJa U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 h tI/tIpJSI:I;I/(r)T:.eeI;asi.ru 176418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHIYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 4 145

I[TPOTPAMME
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9 KJIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusl U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnunoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3pea 4.

CBeTOBBIC ABJICHUSA



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [{OK
4, P 2
3 a3JI0)KeHHe OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTe/ 1bHO0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJieKTpoHHbIE U POBLIE
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnyeckue BeJIMYUHEBI U UX
W3MEpCHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAYKU U3Yy4YaloT
npupony. EcrecTBeHHOHay4YHBIN
MeToa no3Hanus. Onucanue
(bu3MYECKUX SBJICHUN C TTOMOIIIBIO
MoIenen

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeM
6oJblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,

bubmuoreka [JOK

! AOKASLIBRIONIHE /IMCKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITH 1O
9 HaOJIIOACHHIO TEIIJIOBOTO
pacIIUpEeHHS Ta30B»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M UX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSTHUHN BOBI
MexaHn4deckoe ABMKCHHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC Bubnuorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
13 Cxkopoctb. EquHUITBI CKOPOCTH Bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU JABUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH HHEPITUH.
15 B3anmopeiicTBue Ten Kak mpuyruHa bu6mmoreka [JOK

HU3MCHCHUS CKOPOCTU NBUKCHU
TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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IInotHOCTHE Bemiectsa. Pacuer

16 Macchl 1 00beMa Teja 1o ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
Jlaboparopuas paboTa
17 «OrnpeneneHune mIOTHOCTU
TBEPIOTO TEIA»
18 Pemenue 3amau mo reme bubmmoreka [{OK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoaeicTug Ten. Cuna
ynpyrocta. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyenue
20 3aBUCHMOCTH PACTSKCHHS
(nedpopmanun) Mpy>KUHBI OT
MPUJIOKEHHON CHUJIBI»
21 SBnenne Tarorenus. Cuia
TSOKECTH
CBsI3b MEXY CHIION TSHKECTH B
22 Maccoi Ten?.,Bec tena. Pemenue Bubmmorexa LIOK
p \ https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsbKecTH
WJIa TSOKECTH Ha 150.4
23 1(1:J1aHeTax. (Dnmqu::rI)()I]/ITe Bubmmorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TIJIAHET
24 N3mepenue cun. lunamometp bubmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmorexa LIOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CnoxeHue IByX CHIL,
HaIIPaBJICHHBIX 10 OJTHON IIPSMOM.
PaBHOelicTBYIOIIAs CHIT

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cri"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bubmmorekxa [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnas pabota «3yuenue
3aBHUCHUMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIIHXCS
ITOBEPXHOCTEN»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3aga4u Ha omnpenecHue
PaBHOJEHCTBYIOIIEH CHITBI

31

Pemenue 3agay mo remam: «Bec
tenay, «I paduueckoe
n3o0pakeHue crn, «CHIb,
«PaBHOACHCTBYIOIIAS CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTposnsHast paboTa o Temam:
«MexaHU4ecKoe TBUKCHUEY,
«Macca, TIIOTHOCTBY, «Bec Tenay,
«I"'paduyeckoe n3ooOpakeHue
cry, «Cuis»y

33

Hasnenue. CriocoObl yMEHbIIEHUS
U YBEJIMYEHHUS aBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

34 JaBJICHUS raza oT 00bEMa bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenmaya maBieHHUS TBEPABIMU
35 TGJII;NI[[I/I )KE)IKOCT?IMI/I 5 II?:?,aMI/I. bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHUE B KUJKOCTH U rase,
36 iILIzBaHHoe }lefI(JIITBHeM CUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3agau 1o Teme
37 «/laBrenue JBI JKUJKOCTH U rase. bubamorexa LOK
https://m.edsoo.ru/ff0a2826
3akoH ITackamsy
bu6moreka [IOK
38 Coobmaompecs cocyxt https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoit
JKHJIKOCTHBIN HAcoC
Atmocdepa 3emun. [IpuanHsb
CYIIIECTBOBAHUS BO3 HOU
41 O}G;I(J)lnquH 3emunn. 3£3y;;HMOCTL Bubmuorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO AABJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
42 Bec Bo3nyxa. AtmMmocdepHoe bubnunoreka [JOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune arMmocdepHOro bubnuoreka [IOK

nasnenust. OnsIT Toppuuenau

https://m.edsoo.ru/ff0a2da8



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTH aTMOC(EPHOTO

44 JIABJICHUS OT BBICOTHI HaJl YDPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomertp-anepouna. AtmochepHoe bubnuorexa [JOK
45
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau no reme
"AtmocdepHoe naBneHue"
efCTBHE KUJKOCTHU U Ta3a Ha
47 fOFPY)KCHHOGHB HUX TEJIO. Brbmiorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTtopHnast pabota
48 «OmnpeneneHre BHITATKABAOIICH bu6moreka [IOK
CHJIBI, ICHCTBYIOIIEH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca
49 TeJa B BI([)IIG oT 00BEMa bubmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
50 [InaBanue Ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KonctpynupoBanue apeomerpa
51 WJIM KOHCTPYUPOBAHUE JIOJKU U
oIpeeseHue eé
rpy3onoaséMHoCTH"
50 Pemienue 3amad mo Temam: bu6mmoreka [JOK

«InaBanue cynos.

https://m.edsoo.ru/ff0a3654



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
https://m.edsoo.ru/ff0a3654

BosgyxomnaBanuey, «/laBienue
TBEP/IBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexanndeckas paborta

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

54

MoutHocts. EquHUIBI MOIITHOCTH

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o jecTHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTponbHas pabota o teme
«/laBneHue TBEpABIX TEN,
SKUIKOCTEN U Ta30By /
Bcepoccuiickas npoBepoyHast
pabota

58

PeseprubIit ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U ra30B»
/ Beepoccuiickas mpoBepoyHast
pabota

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

59

Pbiuaru B TeXHHKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycnoBHid
paBHOBECHS pblUara

0.5

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

60

Pemenue 3amau o reme «Y ciI0BUSI
paBHOBECHS pblUara»

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



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

Kosdduuuent noseznoro
JIEUCTBUSI MEXaHU3Ma.
Jlaboparopuas paboTa
«M3mepenue KIIJI HakOHHON
IIJIOCKOCTH»

0.5

62

Pemenune 3amag o reme "Pabora,
MomHocTh, KIT/["

bub6mmoreka [{OK
https://m.edsoo0.ru/ff0a4c48

63

Mexanundeckast SHEpTHsl.
Kunerndeckas u moTeHuuanbHas
SHEPrUs

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPTHH

bu6moreka [IOK
https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT IO TEME
"DKCepuMEeHTAIbHOE
ompeeseHue N3MCHEHUS
KWHETHUYECKOM 1 MOTCHIINAIbHOMN
SHEPTHH MPHU CKATHIBAaHUH TEJIa TI0
HaKJIOHHOM IIOCKOCTH"

66

KonTtponpHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

67

Peseprubiit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHnueckoe
nBmxenue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHriit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MoiuHoCTB. DHEprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



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

8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

':;_)H Tema ypoxka Beero Kontposbubie | IlpakTuueckue fl[:;:eﬂlrlﬂ o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKO M bubnuoreka [JOK
1 1
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
9 Macca u pazMep aTOMOB U 1
MOJIEKYJT
Mogenn TBEPIOTO, KUIKOTO U
3 ra3(2)106pa3HoI:(1) cocms{im?l 1 bubamorexa [IOK
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPJIOTO,
JKUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucrannmaeckue u amopdubie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIEPATYPBI CO CKOPOCTHIO 1
TEIUIOBOTO JBHKEHUS YaCTHUIIL



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

9 Buyrpennss sneprus. Crioco0bl bubmuoreka [IOK
M3MEHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60

10 Buas! Tennonepenaun bubmmorexa [TOK

https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHUecKoe UCIIOJIb30BAHUE
11 TleJ'IOBHX CBOMCTB BENIECTB U bubmmorexa [JOK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJIX
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTsl. Y aenbHas bu6moreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OaaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE bubamorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TIPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsideit BObI"

PacueT xoanuecTBa TEIIOTHL,

15 HEOOXOMMOTO JJIsI HarpeBaHus
TeJa ¥ BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Onpiz[enlejHHe l;zleJILHoﬁ bubmmorexa [JOK

\ https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJdbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJTIMYECKUX TeJl. Y IeTIbHast
TEIUIOTA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas paboTa
"Onpenenenne yaenbHON TeIIOThI
TJIaBJIEHUA Jibaa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas teriora
nmapooOpa30BaHMs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTO
TABIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0a7628

23

Pemenne 3a1a4 Ha onpenecHuE
BJI&KHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneil. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEIN U 3aIIATA
OKpYXarolen cpebl

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

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUus SHCPIr'Uu B
TCIUIOBBIX ITPpOLECcax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "TeruioBbie
sBieHus. VI3MeHeHue arperaTHbix
COCTOsIHUI BemiecTBa"

bubmuoreka [JOK
https://m.edsoo0.ru/ff0a83f2

28

KonTtposnsHas paboTa o teme
"TermoBsle sBinenus. U3menenue
arperaTHbIX COCTOSTHUH BeriecTBa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPSI0B

30

Ypok-uccienoBanue
"OnexTpu3zanus TeI UHIYKIHUEH 1
IIpY CONPUKOCHOBEHUN"

31

B3anmoelictBre 3apsKeHHBIX
ten. 3akoH Kymona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3JIeKTPUYECKOTo
nosist. [IpuHImn cynepno3unuu
AIEKTPUYECKUX MOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocutenu snexrpuueckux
3apsa0B. DJIEMEHTAPHBIN 3apsi.
Crpoenue atoma

34

HpOBOI[HI/IKI/I U JUDJICKTPHUKMU.
3aKkoH COXpPaHCHUA
QJICKTPHUYCCKOI'O 3apsaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apiaa0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUYECKUH TOK, YCIOBUS €r0

36 cymiecTBoBaHus. MICTOUHUKN bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AMEKTPUIECKOTO TOKA
37 JleficTBUSI DTIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AEKTPUIECKOTO TTOJISI Ha 1
MIPOBOTHUKY U JUDJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METaJIaX, bubnuoreka [JOK
YKUJIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas LEb U €€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHnas pabora
41 "Usmepenue u peI;ynHII))OBaEHe 0.5 Bubnuorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIIEKTPUYECKOE HANIPSKEHHUE.
Boastmerp. JlaboparopHas padoTa bubmuorexa [JOK
42 0.5
"3MepeHue u perympoBaHue https://m.edsoo.ru/ff0a9el4
HanpspKeHus"
ConpoTuBieHHe MPOBOJHHKA.
43 YHCELHOS COHpOTSBJ‘IeIfI/Ie bubmorexa [JOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
m COMPOTHBIIEHUS IPOBOJIHUKA OT 1 bubnuoreka [JOK

€ro JJIMHBI, TUIOIIAI1
MIONIEPEYHOTO CEYECHUSI U
Marepuana"

https://m.edsoo.ru/ff0aa738



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
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspbkeHus. 3akoH Oma s bubmmorexa LIOK
P ’ o https://m.edsoo.ru/ff0aad4a
y4acTKa e
Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UYIIETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT COMPOTHBIICHHSI https://m.edsoo.ru/ff0aa04e
pEe3UCTOpA U HANPSHKSHUS HA
pesucrope"
TlocnenoBaTenpHOE U
47 MapauieTbHOE COCTUHCHUSI
MTPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
MpaBuia CIOKEHUS HaIPSKEHUIN bubmuorexa [JOK
48
[IPH [IOCTICIOBATEIHHOM https://m.edsoo.ru/ff0aaab8
COEJIMHEHUH ABYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
npaBuJia JJisl CUJIbl TOKa IPU bubnuoreka [JOK
49
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEeHHE
50 3aKOHA OMaI[ s a3JII)I/Iqur0 bubmorexa LIOK
S https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MPOBOIHUKOB
PaboTa u MomHOCTh
51 3JIEKT I/IquKI:ro TOKa. 3aKOH bubmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
JlaGopaTopHast pabota
" PaTOpHAZ P bubnuorexa [IOK
52 Omnpenenenue paboThl U

MOIIHOCTH SJICKTPUYICCKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DIEeKTPUYECKUE LIETTH U
MOTPEOUTENN IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bubmuoreka [JOK
https://m.edso0.ru/ff0ab660

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/EHCTBUE

55

VYpok-uccnenosanue "M3yuenue
OJIEN TIOCTOSTHHBIX MArHuTOB"

bubmmoreka [{OK
https://m.edsoo0.ru/ff0ac3d0

56

MaruutHoe nojie. MarautHoe
noJie 3eMJIM U €r0 3HaUE€HUE I
JKU3HU Ha 3eMiie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

57

[ToaroToBka Kk KOHTPOJIBHOU
paboTte 1o Teme "DneKTpuuecKue
3apsbl. 3apsHKEHHBIEC Tela U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponsHas padoTa o Teme
"DnexkTpuyuecKue 3apspl.
3apsiKeHHbBIE Tella U UX
B3auMoaeiicTBud. IlocTosTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickasi mpoBepodHas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepsHriit ypok. Pabora ¢
TekcTamu 1o TeMe "llocTosiHHbBIN
ANIeKTpUUYECKHid TOK" /
Bcepoccuiickas npoBepoyHas
pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



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
https://m.edsoo.ru/ff0acdc6

60

OmnsiT Dpcrena. MarautHoe noJie
NIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH1 C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?

61

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3yuyeHue neicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DNEKTPOBUTATEIH TIOCTOSIHHOTO
Toka. Mlcionp30Banue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancropte. JlabopaTopHas
paborta "KoHcTpynpoBanue u
n3ydeHue paboThl
AIEKTPOIBUTATEIS "

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

64

DnekrporeHeparop. CrocoOsr
MOJIy4EHUS IIEKTPUUECKOH
SHEpPruu. DNEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPruu

65

[ToaroToBka K KOHTPOJIBHOU
pabote no Teme "DneKTpUUecKue
Y MarHUTHBIE SIBJICHUS"

66

KonTtponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PezepHblii ypok. Pabora c

67 TekcTaMu 110 Teme "TernoBbie 1 brbmorexa OK
| https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PesepBHbiit ypok. Pabora ¢
68 TEKCTaMHM 110 Teme "MaruuTHbIe 1
saBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Mexannueckoe OBUKEHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCI/ITGJ'II)HOCTB MEXAHUYCCKOI'O
ABUXKCHUSA

bubnuorexa [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpPHOE NTpsAMONIMHEHOE
JIBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE npsIMOTUHENHOE
nsrkeHue. CpeaHsst © MTHOBEHHAs
CKOPOCTh

[Ipsimonuuelinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTh MPAMOJMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHUs Tena
IIPH PaBHOYCKOPEHHOM JBMKEHUU
110 HAKJIOHHOM IJIOCKOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adb18

CBobOoanoe nmagenue teir. OnbITH
T"amunes



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

PaBHOMEpHOE IBUXKEHHUE 110
okpyxHoctu. Ilepron u gacrora

bubmuoreka [JOK

o oOpamienus. JInneiHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LenTpocTpeMHUTENIbHOE YCKOPEHUE
11 [lepsrlii 3akon HetoToHa. Bektop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HerloToHa. bubnuorexa [JOK
12 .
PaBHOzelicTBYOMIAsK cHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [JOK
Cynepno3umus Cu https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aga4 Ha mpuMeHeHne bubnuoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cnra ynpyroctit. 3axott I'yia https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agayq mo reme «Cuna
YOPYTOCTH
JlaGopaTtopHas pabota
17 «OnpzzlenI;HHe I:KCCTKOCTI/I bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cura Tpess bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa BuGmiorexa 1IOK
20 "Onpeznenenue ko3dduimenta

TPEHUs CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8bhe



https://m.edsoo.ru/ff0ae176
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

21

Pemenue 3agau no teme "3aKoHbI
Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHue cBOOOHOTO TaICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepenmus "JIBmxenue
T€J BOKPYT I'PaBUTALMOHHOTO
uentpa (ConHeyHas cucremMa).
lamakTukn"

24

Pemenne 3amau no teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocMHUecKasi CKOPOCTb.
HeBecomocTth u meperpy3ku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBECHE MaTepHaIbHON TOYKH.

AOGCOIOTHO TBEPIOE TEIIO.
PaBHoBecue TBEpIOro TEna ¢
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHT cuibl. LlenTp TsxecTn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuaIbHON TOUKH.

AOGCOIFOTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TETA C
3aKpEIIEHHON OChIO BpalllCHUS.
MowmeHT cunbl. LlenTp TsxecTn

28

Pemenne 3amau no teme "MoMeEHT
cuibl. LleHTp TspKecTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

IToaroroBka Kk KOHTPOJIBHON

29 pabote no Teme "MexaHu4ecKoe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
nBrokenue. Bzaumonetictsue ten'”
KoHnTponsHas pabora 1o Teme
30 "MGXI;,HI/I‘-IGCK(I))G JIBUKCHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsce Tena. IMImynbc CHIIBL.

31 3aKoH COXpaHEHUsI UMITYJIbCA. bubnuoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aHMOJICHCTBHE

32 Pemenne 3agau mo teme "3akoH bu6moreka [IOK
COXpaHEHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeaktuBHOE
JIB>KEHUE B IPUPOJIE U TEXHUKE"

34 Mexanudeckas padboTta u bubmuorexa [JOK
MOIITHOCTb https://m.edsoo.ru/ff0b0a84

35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«OrnpeneneHue padoThl CUIIbI

36 TPEHUS MTPU PaBHOMEPHOM
JIBUKEHHUH TeJa 110
TOPU30HTAIBHOM MOBEPXHOCTH»

37 CBs13b SHEpruu 1 paboTHI.

[ToTennmanpHas sHEpPTUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK

KUHETUYECKOM SHEPIrun

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHUKE
JlaboparopHas pabota «/3yueHune bubnuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KosebaTenpbHOE IBHIKCHUE U €TI0 bubmmoreka [{OK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
3 0 .
YA ’ https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTruecKkuii 1 NpyKUHHBIN
MasTHUKH
Ypok-ucciaenoBanue
«3aBHCHUMOCTH TIepHUOJIa KOIeOaHmi bubmuorexa [JOK
44
OT KE€CTKOCTH TPYXKHHBI K MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopaTtopHnas pabota
«OmnpezgeneHre 4acToThl U NIepruoa bu6mmoreka [JOK
46 .
KoJIe0aHHI TIPYKUHHOTO https://m.edsoo.ru/ff0blaec
MasITHUKa»
JlaGopaTtopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH Mepro/ia bubnunoreka [JOK
KOJIeOaHHIi TPpy3a, MMOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl Tpy3a»
M . Coii
exaHnyeckue BoJHbl. CBOMCTBA BuGmorexa [OK
48 MeXaHU4YecKuX BoJH. [IpogonbHbIe

" IOTICPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



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
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMuuecke BOJIHbI"

50

3BykK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI1 pe30HaHC

53

VYpoxk-koudepenuus "YapTpa3zByk
1 uH(pa3ByK B IpUpOJIE U
TeXHUKe"

bu6moreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka Kk KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
COXpaHEeHUsA. MeXaHn4eCcKue
KOJeOaHus ¥ BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KounTponbnas pabora o teme
"3aKOHBI COXpaHEHHUS.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

56

SHCKTpOMarHI/ITHOC I10JIC.
SHCKTpOMarHI/ITHLIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "[kana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BHGKTpOMaFHI/ITHBIX BOJIH HJIs1
COTOBOM CBsa31"

VYpok-uccnenosanue "M3yuenue
CBOIICTB QJICKTPOMArnuTHBIX BOJIH

bubmmoreka [{OK

59 C TIOMOIIBIO MOOHMIIBHOTO https://m.edsoo.ru/ff0b2c6¢c
tenedona"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JUTUHEI
3IEKTPOMArHUTHOM BOJIHBI
ONeKTpOMarHuTHas Iprupoa
61 CBeTa.pCKOpOCTB CBeTz. EOJJI'IHOBBIG Bubnuorexa LIOK
B https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku cBera.
62 [IpssMonmHEHOE pacIpoCTpaHEeHUE Bubnuorexa LIOK
https://m.edsoo.ru/ff0b3658
ceeta. 3atmeHust ConHua u JIyHsl
3aKOH OTpaXEHHUs CBETA. 3epKalia.
63 PemeHHepzaﬂaq Ha an/IMeHeI:{He bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXEHUS CBETA
64 [Ipenomiienue cBera. 3akoH bubnuoreka [JOK
MPEIOMIICHHUS CBETA https://m.edsoo.ru/ffO0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHHE
65 cBera. Mcronp30BaHuE IOJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaXCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
JIaGoparopHas paboTa
66 "UccnenoBanue 3aBUCUMOCTH yIJia

MpEIOMIICHUA CBETOBOTO JIyda OT



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

yrila najeHusi Ha TPaHulle "BO3IyX-
cTexno™"

VYpoxk-koHpepeHuus
"Hcrionp30BaHKe OJIHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bubmmoreka [{OK
68 JIun3el. OnTHYecKas cuia JIMH3BI httos.//m.edsoo. ru/fOb3f2c
69 [TocTpoenue nzobpaxkeHuit B bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopnast pabota
70 "Onpenenenre GOKyCHOTO bubmuorexa [JOK
PacCTOSIHHSI U ONITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomei TMH3bI"
Ypoxk-koupepenius "OnTuyeckue bubmuorexa [JOK
71
JIUH30BBIC MPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'na3 kak onTuyeckas cucrema. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "JledexTb
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue Genoro cBeta B
74 cnektp. OnbiTel HetoTOHA. bubnunoreka [JOK
CoXeHHe CIeKTPAIbHBIX I[[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopatopHas padota "OnbITH IO Butmiorexa 1IOK
75 pa3oXeHuIo 6eI0ro cBeTa B

CIICKTP U BOCIIPUATUIO LIBCTA

https://m.edsoo.ru/ff0cOe2a



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

MPEIMETOB IIPU UX HAOIIIOICHUU
gyepe3 IIBETOBbIC (DMIBTPHI"

VYpok-npaktukym "BosnHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHiys u audpaxaus”
OmnbiTel Pesepdopaa u bubnuorexa [JOK
77
IUIaHEeTapHask MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma
bopa
Hcnyckanue v MorjonieHne CBeTa
79 aTOl\Z]OM. KBaHTBI. HHEIeI‘/'IanLIe bubamorexa LOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "Habmonerne bubmuorexa [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamgnoakTBHOCTE U €€ BUIIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aToOMHOTO siApa. bubmuorexa [JOK
Hyknonnas Moaens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bu6mmoreka [JOK
H3oToms! https://m.edsoo.ru/ff0clald
84 Pemenue 3amau o teme: bu6mmoreka [JOK
"PaaroakTHBHBIE IpEBpalicHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon nomypacnana
Ypok-KoH(epenis bubmuoreka [JOK
86 "PanuoakTuBHBIE U3TyYEHUS B

IIPUPOJE, MEAULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



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

87

SnepHblie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBSI3M aTOMHBIX SIIED.
CBs13b Macchl U SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau o reme "Anepueie
peakuun"

90

Peakuuu cunTe3a U AeaeHUS S1Ep.
Wcrounuku sHeprun ConHua u
3BE3]

bubmmoreka [{OK
https://m.edso0.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX H3TyICHUHN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DNIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBBIC ssBIICHNS"

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c223e

93

KonTtponpHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMAarHuTHHIEC BOJIHBI.
KBanToBrbie sBiaeHHS"

94

[ToBTOpEHME, 00OOIICHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3zaumopaencrBue Tea"

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

95

IToBTOpeHue, oboOIIeHNE.
Pemrenne pacueTHbIX U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

KAaUE€CTBCHHbBIX 3a/1a4 I10 TEMEC
"TernoBblie Mpouecchl”

[ToBTOpenue, oboOIICHNE.

96 Pemenne pacueTHeIX u 1 bubnuorexa [JOK
KaueCTBEHHBIX 33J1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATENICH"
[ToBTOpEHue, 060061IEeHNE.
97 Pemrenne pacyeTHbIX U 1 bubnuorexa [JOK
KauyeCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII s3nexTpoycTaHOBOK"
IToBTOpEHHE, 0000IICHHE.
98 Ha60p§TopHHe pa(SII;TLI o Kypcy 1 1 bubamorexa LOK
https://m.edsoo.ru/ff0c2c52
"CBeTOBBIC ABIICHUA"
[ToBTOpenue, o6o6meHne. Pabora
99 c TeKCTpaMI/I n’o TeMIeH"?baKOHBI 1 bubamorexa LOK
) https://m.edsoo.ru/ff0c2d6a
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha
OCHOBC OITBITOB, JECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/I‘I€CKOC SBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKHUX SIBICHUH B
OKpY’KaIOIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh
CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh WM3y4YCHHBIC CBOWMCTBA Tel W (DU3WUYECKUE SIBJIICHHS,
WCTIOJIB3YS  (DM3WYECKHWE BEIMYMHBI, IMPU OIHMCAHUU IPABUIHHO
TPAKTOBaTh (PU3MYCCKUNA CMBICT WCHOJIB3YEMBIX BEIUYHH, WX
0003HAYCHHUS] W CIUHUIBI (U3NYCCKUX BEJIWYUH, HAXOIHUTh
(GOpMyINbI, CBSI3BIBAIONINE JaHHYIO (PU3HUYECKYIO BEIHUYUHY C
JIPYTUMH BEITMYUHAMH, CTPOUTH TPa(UKK N3yICHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHUE SBJICHUS U MPOLECCHI,
UCIIOJIb3YSl M3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
GbopMynUpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe
BBIpAKEHUE

1.6

00BSACHATH (U3NYECKUE SBJICHUS, MPOIIECCH] U CBOMCTBA Tell, B TOM
Yylhclie MU B KOHTEKCTE CHUTYyallil MPakTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISTh MNPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHE M3 | — 2 JIOrMYEeCKHMX IIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBa (PU3WYECKUX SIBICHUH, (DU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbIC 3a7a4u B 1 — 2 neicTBUS, UCIOJIB3YS 3aKOHBI U
dopMynbl, cBsi3bIBatOLIME (DU3MUECKHE BEJIMYHHBI: Ha OCHOBE
aHaJM3a YCIOBMS  3a/layd  3aluchlBaTh  KpPaTKOE  YCIIOBHE,
MOJICTAaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIbI U TMPOBOIUTH
pacuéThl, HAXOAWUTh CIPABOYHBIC JaHHBIE, HEOOXOIUMBIC IS
pelieHuss  3a7ad, OLIEHUBAaTh  PEATUCTUYHOCTh  MOJYYEHHOU
dbuznyecKoil BEMUYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPHU TTOMOIIU
$U3NYECKUX METOJOB, B ONHCAHUU WCCICIOBAHUS BBIICIATD
IpoBepsieMoe  MpeanosioxkeHue  (Tumoresy),  pa3iauyarb U




UHTEPIPETHPOBATH IMOJYUYCHHBIH PE3yabTaT, HAXOJUTh OIIUOKUA B
XOJI€ OTBITA, JIEJATh BBIBOBI [0 €0 pe3yJibTaTaM

1.9

MPOBOJMTH OTBITHI MO0 HAONIOACHUIO (PU3UYECKHUX SBICHUN WU
¢u3nyecKux  CBOWCTB  Tell:  (OpMyIHMpOBaTh  MPOBEPSEMBIC
MPEIIOJIOKCHUS, COOUpaTh yCTAHOBKY W3  MPEAIOKECHHOTO
000pYy/I0BaHUS, 3aMMUCBIBATH XOJI OMBITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATD IMPAMBIC U3MCPCHUSA C HCIIOJIB30BAHUEM AHAJIOTOBBIX U
U(PPOBBIX MPUOOPOB, 3aMKUCHIBATH NMOKA3aHUS MPUOOPOB € yUETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

MPOBOJIUTH  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (uU3MUecKoit
BEJIMYMHBI OT JAPYroMl C HCIOJIb30BaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBATh B IJIAHUPOBAHUHU Y4e€OHOTO MCCIEIOBaHUs, COOMpATh
YCTAaHOBKY U BBINOJHATh HM3MEPEHHUS, CJIeays MPeaoKEeHHOMY
IUIaHy, (UKCUpPOBaTh peE3yJibTaThl IOJYYEHHOM 3aBHUCHUMOCTH
(¢u3nYeCKUX BEIUYHMH B BUJAE MPEAJIOKEHHBIX TaOIHIl U rpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEIOBaHUS

1.12

MMPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (DU3UYECKUX BEIUYUH, CICTyS
MPEIOKEHHON  WHCTPYKIMHM: TIPH  BBITIOJHEHUU  H3MEpPEHUI
coOMpaTh AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIYHCIISITH 3HAYCHHUE
HCKOMOM BEITUYHNHEI

1.13

coOmomaTe TpaBWiIa TEXHUKA O€30MacHOCTH TIpH  pabore ¢
1ab0paTOPHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh MPUHIMNBI JEHCTBUS MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOWCTB C MOMOUIbIO MX OIMHUCAHUS,
UCIIONIb3YSl 3HaHUSA O CBOMCTBaX (puU3MUeCKUX SBICHUN U
HeoOXouMbIe (PM3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TPUMEPbl (HAXOAUTh HUHGOPMAIUIO O MPUMEPAX)
NPAKTHYECKOTO  HCIIOJIb30BaHUS  (U3MYECKHMX  3HAHMM B
MOBCEIHEBHON JKM3HM Juis oOecriedeHus O€30MacHOCTH IpHU
obpamienun ¢ npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS M COONIOJCHHS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKpYXKAIOIIel cpenie

1.16

OCYIICCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaI_II/II/I B CCTU I/IHTepHeT B
COOTBCTCTBUU C 3aJdaHHbIM IIOMCKOBBIM 34allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHUSA PA3JIMYHBIX UCTOYHUKOB
BBIACIIATD I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘lHBOﬁ niIn
MOXET OBITh HeﬂOCTOBepHOﬁ

1.17

HCII0JIb30BATh pu BBITOJIHEHUH y4eOHBIX 3aJaHui’
HAYYHOIIOMYJISIPHYIO ~ JINTEPaTypy  (HU3UYECKOTO  COJEpIKaHMS,
CIPaBOYHBIE MaTepualbl, pecypcbl ceTh MHTepHeT, BiaxeTh




npuéMamu KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBaHus
uH(GOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE IMMCbMEHHBIE U YCTHBIE COOOIICHNUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMAIMU (PU3HIECKOTO
COJICpP’KaHUS, B TOM YHUCJIC MYOJUYHO JIeaTh KPaTKHUE COOOIICHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAaHUH, NPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIN IMOHATHWHBIN ammapaTr Kypca
(GHU3UKH, CONIPOBOKIATH BHICTYIUICHHE MTPE3CHTAIIEH

1.19

IpH  BBIIOJIHEHUW  y4EOHBIX MPOEKTOB W HCCICIOBAaHUI
pacrpenensiatb O00s3aHHOCTM B TPyNne B COOTBETCTBUHU C
MMOCTAaBJICHHBIMM 33JauaMH, CJICIUTh 3a BBIIIOJIHEHUEM IIIaHa
IelcTBUH, aJeKBaTHO OLIEHMBAaThL COOCTBEHHBIM BKJIad B
JIeATEIIHHOCTD TPYIIIIbL, BBICTPAaNBaTh KOMMYHHKAaTHBHOE
B3aWMO/JICVCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30oBaHus

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pa3nuyath SBICHHS 10 OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE

1.3

pacrio3HaBaTh MPOSIBICHUE HW3YYCHHBIX (H3MYECKUX SIBICHUU B
OKpYIKaloIlleM MHpPE, B TOM 4Hciie (U3NYESCKUE SBICHHS B IIPUPOJIC,
IIPY 3TOM TIEPEBOIUTH MPAKTHUYECKYIO 33]]a4y B YUCOHYIO, BBIIIEIIATh
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3HMUECCKUX SIBJICHUI

1.4

OIIMCbIBaTh H3YUYCHHBIC CBOMCTBAa TeElI H (1)I/ISI/ILIeCKI/Ie SIBJICHHA,
HCIIOJIb3YA (bl/ISI/I‘{eCKI/IC BCIWMYMHBI, IIpU OINHWCAHHHK IIPABHUIIBHO
TPAKTOBATb (1)I/ISI/I‘ICCKI/II‘/'I CMBICJI HCIOJIB3YyEMbIX BCJINYHH,
0003HAYEHHUST U CAMHHNIBI (1)I/I3I/I‘IGCKI/IX BCINYHNH, HaAXOIUTb
Q)OpMYHLI, CBA3bIBAIOIIHUC JTAHHYHRO (1)I/I3I/I‘ICCKYI-O BCINMYNHY C
APYIruMH BEIIMYUHAMU, CTPOUTH Fpaq)I/IKI/I HN3YYCHHBIX 3aBHCHUMOCTEH
(1)I/I3I/I‘ICCKI/IX BCIINYHUH

1.5

XapaKTCpU30BaATh CBOICTBa TCII, (bI/I3I/I‘-IeCKI/Ie SABJICHUS U MTPOLECCCHI,
HCIIOJIb3Yyd H3YUYCHHBIC 3aKOHBI, IPpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMy'J'II/IpOBKy 3aKOHa W 3alucCbIiBaTb €0 MATEMATHYCCKOC
BBIPAKCHUC

1.6

OOBSACHSITH (I)I/ISI/ILIGCKI/IG MponeCChl 1 CBOICTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTCpa:
BBIABJIATE HPUYIHUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 0OBSICHEHHE U3




1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3yueHHBIX CBOMCTBA
du3nuecKkux ABICHUN, PU3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7auu B 2 — 3 EHCTBUS, UCIIONb3YS 3aKOHBI U
¢dopmynbl, CBs3bIBAaONINE (PU3UUYECKUE BEIWYMHBI: HAa OCHOBE
aHallM3a YCIOBHS 3aJa4M 3allUCHIBATh KPATKOE YCIIOBUE, BBISABIATH
HEIOCTAaTOK JAHHBIX I PEUICHHs 3aJadd, BBIOMpATh 3aKOHBI U
dopmyInbl, HEOOXoMUMBIE IS €€ PEICHHUs, TPOBOIUTH PACUETHI U
CpPaBHMBAaTh IIOJIyYUEHHOE 3HAu€HUE (PU3UUYECKONW BEIUYUHBI C
U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh IpPOOJEMBbl, KOTOPbIE MOKHO PELIUTh MpPU MOMOIIU
(¢U3NYECKUX METOJOB, MHCIOJIb3YsSd OINUCAHUE HCCIEIOBaHUS,
BBIJICJISTH IIPOBEPAEMOE MPEATIOIIOKEHUE, OLIEHUBATh IPABUIIBHOCTD
NOPSAKA IPOBEICHUS UCCIIEJOBAHUSA, J€JIaTh BHIBOBI

1.9

MPOBOJIUTH OMBITHI IO HAOMIONEHUIO (U3MYECKUX SBJICHUN WIN
du3NYecKuX  CBOMCTB  Teln:  (HOpPMYyIHpOBaTh  IPOBEPSIEMBIC
MPEANOJIONKEHUSI, COOMpaTh YCTAaHOBKY W3  MPEIIOKEHHOTO
000pyI0BaHMUsI, ONMTUCHIBATE X0/ OTIBITA U (POPMYIIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE MNPAMBIC HU3MCPCHHUA C HCIIOJIB30BAHUEM AHAJIOT'OBBIX
npubOpoB M  JATYUKOB (PU3MYECKUX BEJIUYMH, CpPaBHUBATH
pe3ynbTaThl HM3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCONIOTHOM
MOTPEIIHOCTH

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (PU3MYECKOM
BEIIMYUHBI OT JPYrOM C HCMOJIB30BAHUEM IMPSMBIX H3MEPECHHM:
MJIAaHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY W BBITIOJHATH
U3MEPEHHS, Cleaysd MPeUIOKCHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH B BHJI€ TaOIUIl U TpaHUKOB,
JIEaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS

1.12

IMPOBOANUTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH.
IJIaHUPOBATb HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAyd npezmoxceHHoﬁ HHCTPYKIIMHU, W BBIYUCIIATD
3HAa4YCHUC BCIIMYUHBI

1.13

coOmoaTh MpaBWiia TEXHUKHM O€30MacHOCTH mpu paboTe ¢
1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTCPHU30BaAThb IMPHUHIMUIILI IEeHUCTBUS HN3YyYCHHBIX HpI/I60pOB n
TCXHHUYCCKHNX YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCAHUs, HUCIHOJIb3YA
3HaHHSA O CBOMCTBax (bI/I3I/I"IeCKI/IX SIBIICHUM U HeO6XOI[I/IMLIe
q)I/I3I/I‘IeCKI/Ie 3aKOHOMCPHOCTHU

1.15

paciio3HaBaThb MPOCTBIC TCXHUYCCKUC YCTpOI\/’ICTBa " USMCPUTCIILHBIC
HpI/I60pI:>I o CX€MaM U CXCMATUYHBIM pUCYHKAaM, COCTABJIATH CXEMbI
OJICKTPUYICCKUX LENel ¢ MOCIeIOBaTeIbHBIM H napajieJIbHbIM
COCAMHCHUCM  JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaUCHUS
OJICMCHTOB 3JICKTPUYCCKUX Lenei




1.16

OPUBOAUTE TPUMEPHl (HAXOAUTh WHPOPMALHUIO O MpUMEpPax)
MMPAKTHUYCCKOI'O HCIIOJIBb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAaHUMN B
NOBCEHEBHON KU3HM sl obOecneueHHs] OE30MaCHOCTH IpU
oOpameHnn ¢ npubOpaMd U TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHS 3J0POBbS M COOJIIOJICHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH cpeae

1.17

OCYIIECTBIISITh MOMUCK HMH(MOPMAIMK (U3UIECKOTO COACPIKaHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITYTEM CPABHEHUS
JOTIOJTHUTETIFHBIX HMCTOYHUKOB BBIJACIATH MH(POPMALUIO, KOTOpAas
ABJIETCS IPOTUBOPEUMBON MIIH MOXKET OBITH HEJTIOCTOBEPHOU

1.18

UCIIOJIb30BaTh TMpPH BBHINOJHEHUM Y4YEOHBIX 3aJaHUNA HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp KaHUs, CHPaBOUYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMaMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus UH(POpMALIUY U3 OJHON
3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/laBaTh COOCTBEHHBIC TMHCHMEHHBIE U KpPAaTKHE YCTHBIC
cooOrmienus, 0000mas HHPOPMANMI0O U3 HECKOJIBKHUX HCTOYHUKOB
(GU3UYECKOTO COAEpkKaHUS, B TOM YHCIE MyOJIUYHO MPECTaBIATH
pe3yJbTaThl MPOEKTHOM WIIA UCCIIEIOBATEIIBCKOM JEATETbHOCTH, IPU
3TOM TPaMOTHO HCIMOJIb30BAaTh M3YYCHHBIM MOHSITUHHBIN ammapar
Kypca (hU3HKH, COMTPOBOXK/IATh BHICTYINICHUE TIPe3eHTalnen

1.20

IIPU BBITOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
IIPOLIECCOB pacHpeesiiTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MIOCTAaBJICGHHBIMU 3aJjauaMi, CJEAWTh 3a BBIOJIHEHHWEM IlJIaHA
JNEHCTBUII M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE, NPOSBIsSIL  TOTOBHOCTD
paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITIOHATHUS

1.2

pa3invaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘IeCKOe SABJICHUC

1.3

pacro3HaBaTh MPOSBIEHUE HW3YYCHHBIX (U3UYECKUX SBICHUN B
OKpY)KaIoIlleM MHpe, B TOM uucie GU3NYECKUe SBICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YU€OHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NUECKUX SIBICHUI




1.4

ONKCHIBATh M3Y4YCHHBIC CBOWCTBA Tel U (PU3HUUCCKHE SBICHHS,
UCTOJIb3Ys (U3NYCCKUE BEIMYUHBI, NPU ONHUCAHWU IPABHILHO
TPaKTOBaTh  (DU3MYECKUH  CMBICI  HCIOJB3YEMBIX  BEJIMYUH,
00O3HAueHWsI ¥ CAUHUIBI (DU3NYCCKUX BEJIMYHMH, HAXOJUTh
(bopMyIibl, CBS3BIBAIOIINE JaHHYIO (DU3MUYCCKYIO BEIHMYHHY C
JIPYTUMH BEJTUYUHAMHM, CTPOUTH IPa(UKK U3yICHHBIX 3aBUCUMOCTCH
(U3NYECKUX BEITUIHH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUS U MPOIECCHI,
UCIIOJb3ysl M3Y4YEHHBIE 3aKOHbI, P AITOM JaBaTb CIIOBECHYIO
(GOopMynUpOBKY 3aKoHa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIPAKCHHE

1.6

OOBSICHATH (pU3MYECKHEe MPOIIECCH M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMii TPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBJIATH TPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKHX IIIaroB ¢ MOMOMIBI0 2 — 3 M3y4eHHBIX CBOHCTBA
buznyeckux sBIeHUHN, GPU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3a7audl (OMHMparoImecs Ha cuctemy u3 2 — 3
ypaBHEHUH), WCIONB3yd 3aKOHBI W (OPMYIBI, CBS3BIBAIOIINE
¢u3uveckne BETMYMHBI: HA OCHOBE aHAM3a YCJIOBHS 3aJadu
3alUChIBaTh KPAaTKO€ YCIOBUE, BBIABIATH HEAOCTAIOUINE WU
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIBI, HEOOXOAMMBIE
JUIS PEIIeHUs, MPOBOAUTh Pacu€Thl U OIICHUBATh PEATMCTUYHOCTH
MOJIyYEHHOTO 3HaUeHUs (PU3NUECKON BEITUYUHBI

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU
(bHU3HUECKUX METOJIOB, MCIIOIB3Ys ONMCAHNE HUCCIIEIOBAHUS, BBIICISATD
IpoBepsieMOe MPEINOJIOKEHHE, OLIEHUBATh IMPABUIBHOCTD IMOPSIKA
NpPOBEJICHUS HCCIEAOBAHUS, [IeNIaTh BBIBOJbI, HMHTEPIPETHPOBATH
pe3ynbTaThl HAOIOICHUN 1 OTIHITOB

1.9

IPOBOAMUTH OMBITHl MO HAOMIOAEHUIO (DU3MYECKUX SIBICHUA WU
bu3znyecKuX CBOMCTB Tell: CAMOCTOATEIBHO COOMpATh YCTAHOBKY U3
U30BITOYHOTO HAOOpa 000PYAOBAHUS, OMHUCHIBATH XOJ OMBITA U €T0
pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOJUTh TIPH HEOOXOTUMOCTH CEPHUI0 TIPSMBIX H3MEPEHUIA,
ompesieNsisi CpejiHee 3HA4YCHUE U3MepseMoi BenuuuHbl ((oKycHOE
paccTosiHue coOuparomel JUH3bI), 000CHOBBIBATh BHIOOP crocoOa
U3MepeHus (M3MepUTEIBHOrO pudopa)

1.11

IPOBOJUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYUH C
VICII0JIb30BAaHUEM NIPSIMBIX U3MEPEHNN: IUIAHUPOBATh HCCIIEN0BAHUE,
CaMOCTOSTENIbHO CcOOUpATh YCTaHOBKY, (MKCHPOBATH PE3YJIbTaThI
HOJY4eHHOM 3aBHCUMOCTH (PU3MUECKUX BEJIWYMH B BUAE TaOIMLU
rpauKoB, JIeNIaTh BHIBOJIBI IO PE3YJIbTATaM HUCCIIEA0BAHUS

1.12

IMPOBOAUTD KOCBCHHBIC HU3MCPCHUSA (I)I/ISI/I‘-ICCKI/IX BCIIMYHH:
IJIaHUPOBATb HU3MEpPCHUA, CcO 6I/IpaTB SKCIICPUMCHTAJILHYIO




YCTAaHOBKY M BBINOJHATH H3MEPEHUS, CIEAys IPeIIOKEHHON
WHCTPYKIIMM, BBIYKCIATh 3HAYCHHE BEJIWYMHBI U AHAIU3UPOBATH
MOJyYEHHbIE PE3yJbTaTbl € YYETOM 33JaHHOM IOTPELIHOCTH
U3MEPEHUIN

1.13

coOnrofaTh mpaBuiia TEXHUKM Oe30macHOCTH Mpu paboTe ¢
71a00paTOpPHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKU U3YUYCHHBIX (PHU3UUYECKUX MOMIETICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJAOE TENO, TOUYCUHBIN
VCTOYHMK CBETA, JIyd, TOHKas JIMH3A, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO Spa

1.15

XapaKTepU30BaTh MPUHILMUIBI JIEHCTBUS H3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX OINMCAHMS, UCIOJIb3Ys
3HAHUSI O CBOMCTBAX (PU3MUYECKHX SBIEHUH UM HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH

1.16

WCIIOJb30BATh CXEMBl M CXEMaTHYHBIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  W3MEPHUTENBHBIX  NpUOOpOB U
TEXHOJOTMYECKUX MPOLECCOB MPHU PEHICHUH Y4eOHO-TIPAaKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JIJISl TIOCTPOEHUS N300paKEHU B TNIOCKOM
3epKaJjie ¥ coOMparoueil TnH3e

1.17

NPUBOAUTE TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O TMPUMEpaXx)
NPaKTUYECKOTO  WCIOJIb30BaHMS  (PU3MYECKMX  3HAHWHA B
MOBCETHEBHOM KW3HM Ui oOecrieueHuss Oe30MacHOCTH TIpH
oOpamieHnn ¢ mnpubopaMH ¥ TEXHUYECKHMMH YCTPONCTBAMH,
COXpaHEHHs 3J0POBbS M COONIOJCHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKpYIKAIOIIeH cpejie

1.18

OCYILIECTBIISITh MOUCK HH(pOpManuu (U3NYECKOTO COJEPKaHUS B
cetu MHTEepHET, caMOCTOATENbHO (POPMYIIHUPYS MOUCKOBBIN 3aIpoc,
HaXOAWTh MYTH OMNpEAETCHUs JOCTOBEPHOCTH  IOJYYEHHOM
uH(GOpPMAaILlMKM HAa OCHOBE MMEIONIMXCS 3HAHUN U JOMOJHUTEIbHBIX
UCTOYHUKOB

1.19

UCIIOJIb30BAaTh TMPH BBHINOJHEHUH Y4YEOHBIX 3aJaHUNA HAy4HO-
HOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEp KaHUs, CIPaBOYHbBIE
MaTepuainbl, pecypcbl ceTn HHTepHeT; BiaaeTe npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(GOPMAIIUU U3 OJHOMN
3HAKOBOW CHUCTEMBI B JAPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOLICHHS Ha
OCHOBE HH(pOpMAIMKM U3 HECKOJIBKUX HCTOYHHUKOB (HU3NUECKOTO
coJiepaHus, MyOJIMYHO MPEJCTaBIATh PE3yJIbTaThl MPOEKTHOMN Min
UCCIIEIOBATENIbCKON  JIEATENBHOCTH, IpPU  3TOM  T'PaMOTHO
UCMOJb30BAaTh HW3YYCHHBIM TOHATHHMHBIA anmapaT Hu3y4yaeMmoro
pa3zaena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpE3EHTALUeH C
y4€ToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB




1.21

IIPH BBITIOJTHEHUN YUEOHBIX IPOEKTOB U MCCIECIOBAHUN (DU3HUECKUX
IPOIIECCOB paclpesesiATh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJIEHHBIMU 3aJa4aMM, CJEJWTh 3a BBINOJHEHUEM I[LJIaHA
JEUCTBUA M  KOPPEKTUPOBATh  €ro, aJEeKBATHO OLICHUBATH
COOCTBEHHBIM BKJIAJ B JCSITCIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATUBHOE€  B3aUMOJICMCTBUE, TMPOSBIAS  TOTOBHOCTH
paspemars KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox
pasjaena

Konx
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXXAIOILIETO MUPA

1.1

®usuka — Hayka O Ipupoje. SIBIeHUS NTPUPOIBI.
@u3nyecKkue SBICHUS: MEXaHWYECKHE, TEIUIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC

1.2

®uznueckue BenuuMHBL. 3Mepenue ¢usznyeckux
BenmuuuH. @Dusnueckue npubopel. [lorpemHocTh
n3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHUI]

1.3

EcTecTBeHHOHayuHBIN METOJ TIO3HAHUSA: HAOIOIEHHE,
MMOCTAHOBKA HAYYHOTO BOIPOCA, BHIIBM)KEHUE TUNOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBSICHEHUE
HAOJIFOTAEMOT0 SABJIEHUSA

1.4

Onucanne GU3NIECKUX SBICHUH C TIOMOTIBIO0 MOAEIIEH

1.5

[IpakTrueckue paboOTHI:

###Par###l3mepenne pacCTOSTHHM.
###Par###l13mepenne 00bEMa JKUAKOCTH M TBEPIOTO
Tena.

###Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
###Par###lI3mepenne TeMreparypbl TPU  MTOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA H JaTYHKA TEMIIEPATYpPhI

INEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHure BelecTBa: aTOMbI M MOJICKYJIbI, MX
pasmepbl.  ONBITHI,  TOKAa3bIBAIONINE  JTUCKPETHOE
CTPOCHHUE BEIIECTBA

2.2

#HH#Par### ] pmxkenne  dactun  BemiectBa. CBs3b
CKOPOCTH  JIBIDKEHHMSI YAaCTHUIl C  TEMIIEPaTypOu.
Bpoynosckoe nBmwxkenue, muddy3us

2.3

BSaHMOHeﬁCTBHC JacTull BCHIECCTBA: IIPUTAKCHUC U
OTTAJIKMBAaHHC

2.4

H##HPar### ArperatHble COCTOSIHHS BELIIECTBA: CTPOCHUE
ra3oB, >KUJKOCTEH U TBEPIBIX (KPUCTANINUYECKUX) TEI.
B3aumocBsa3bp Mexay CBOMCTBAMM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6

[IpakTuyeckue paboOTHI:




#H#Par###0uenka 1uaMeTpa aToMa METO/I0M PsJIoB (¢
UCTIO0JIb30BaHueM (oTorpaduii).

#HH#HPar#H##OnpITel M0 HAOMIOJCHHWIO  TETUIOBOTO
paciupeHus ra3os.

HHHPar###ONBITEI 0 OOHAPY)KEHHIO JCHCTBHS CHII
MOJICKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEMICTBUE TEJI

3.1

Mexannueckoe JIBUKECHUE. PaBHOMEpHOE 5
HEPAaBHOMEPHOE JABUKECHHE

3.2

##HPar#H#Cropocts.  CpenHsii  CKOPOCTb  NPH
HEpaBHOMEPHOM JIBIKEHHUHU. Pacdyér myTu W BpeMeHU
JIBYKEHUS

3.3

SBnenne uHepumu. 3akoH MHepMU. B3anmmonericTBue
TeJI KaK MPUYNHA U3MEHEHHSI CKOPOCTH JABHUKECHUS TEJL.
Macca kak Mepa UHEpPTHOCTH Tena

3.4

#HPar### InotHocTs BemrecTBa. CBA3b TUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuita KaK XapaKTepUCTHUKA B3aMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOUIBIO JUHAMOMETpa

3.7

#HH#HPar### SIsnenne TArotenus U cuia Tshkectd. Cuia
TSDKECTH Ha Ipyrux 1iaHerax. Bec tena. HeBecomocTh

3.8

Cuna Tpenus. TpeHue CKOJIbXEHUS M TPEHHUE MOKOS.
TpeHue B mpupoie U TEXHUKE

3.9

###Par###Cnoxxenrue CWJl, HaNpaBJICHHBIX MO OIHOM
npsiMoil. PaBHoielicTByO1asA CHIT

3.10

[TpakTrueckue pabOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOTO JBMXKEHUS
(wapuika B OKUIKOCTHU, MOJEIHU DIIEKTPUYECKOrO
aBToMOOMWIsE W Tak painee). OmpeneneHue cpeaHen
CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapuka IIo
HAKJIOHHON T1UIockocTH. OmpeneneHne MIOTHOCTH
TBEPAOrO  Tena. OnbIThl,  JEMOHCTPUPYIOIIHE
3aBUCHUMOCTb pacTsuKeHUs (aedopMaliui) Ipy>KUHbBI OT
NPUWIOKEHHON cuibl. ONbITB, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tella u
XapakKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEH

3.11

Ddu3ndecKue SIBICHUS B mpuponac: nNpuMepbl IBUKCHUS C
Ppa3siInMYHbIMU CKOPOCTAMU B JKMBOM M HEXKHUBOH Mpuponae,
JIEVCTBUE CHUIIBbI TpCHUA B ITPUPOAC U TCXHUKC

3.12

Texauueckue YCTpOﬁCTBaZ AAHAMOMCTP, MO AIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B




4.1

Hasnenne 1BEpmoro Ttena. CriocoObl YMEHBUICHUS WU
YBCIMYCHUA OABJICHUSA

4.2

JlaBnenue rasza. 3aBUCHMOCTb [JaBJCHHUS Tras3a oOT
00bEMa, TEeMITepaTypbl

4.3

Ilepenaya naBiieHUs TBEPIABIMU TEIAMH, KUJIKOCTIMU U
razamu. 3akoH [lackais. [THeBMaTHueCKre MaIIuHbI

4.4

3aBUCUMOCTbD JaBJICHUA KHUIKOCTH OT FJIY6I/IHI>I.
l'uppocratuyeckuii  mapanokc. CooOmatomuecs
cocynsl. ['mapaBiamueckie MeXaHu3MbI

4.5

Atmocdepa 3emuin U arMochepHOE  JaBIICHUE.
[MprumHBl  CymIecTBOBaHHS BO3AYIIHOH 000JIOUKH
3emiu. OnbIT Toppuuemnnu. 3aBHCUMOCTh
aTMOC(EpHOTO TaBJIEHUS OT BBICOTHI HAJl YPOBHEM
Mopst

4.6

Hsmepenue atmocdeproro masienus. [IpubGopsr ms
HU3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JeiicTBue KUAKOCTH W ra3a Ha IMOTPYKEHHOE B HHUX
Teno. BeiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxonnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanne 3aBHCHMMOCTH Beca Tejla B BOJE OT
00béMa TOTPY)KEHHOW B IKHUIKOCTh YaCTH TeJa.
OnpeneneHre BBITAIKABAIOIICH CHIIbI, ACHCTBYIOIICH
Ha TeNo, NOrpykEHHOE B JKHAKOCTh. IIpoBepka
HE3aBHUCUMOCTH BBITAIKMBAIOILIECH CHUIIbI, ICHCTBYIOIICH
Ha TEJIO B JKUIKOCTH, OT Macchbl Tena. OIBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  BBITAJIIKMBAIOICH
CHJIBI, ICHCTBYIOIICH Ha TEJIO B KHIKOCTH, OT 00bEMa
NOTPYXKEHHOU B JKUJKOCTh YaCTH TeJda U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBaHue — apeomerpa  WIH
KOHCTPYMpOBaHUE JIOJKM U  oOmpeneneHue  eé
rpy30M0IBEMHOCTH

4.10

@dusnyeckne  SABIEHHS B NPHUPOAE:  BIHMSHUE
aTMOC(EepHOro JaBJ€HHUsS Ha JKMBOW OpraHU3M,
IUTaBaHUE PbIO

411

Texnudeckne ycTpoWCTBa: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJA, TUIAPABIMYECKHM IIpecC,
MaHOMETp, OapoMeTp, BHICOTOMED, MOPIITHEBOM HACOC,
apeoMeTp

PABOTA, MOITHOCTDB, SHEPI' A

5.1

Mexannyeckas pabota




5.2 MexaHnyeckasi MOILHOCTb
5.3 [IpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [Ipumenenue npaBuiia paBHOBECHS pbluara K 0JIOKY
«3osioToe  mpaBuiIo»  MexaHukd.  Koadpduuuent
9.5 MOJIE3HOTO  JAelcTBUS ~ MexaHu3MmoB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHuumansHas sHEPTUM TeJa, MOIHATOTO HAJ 3eMIIEN
o.7 Kunernueckas sneprus
58 [Tonnast MexaHuueckass 3Heprusi. 3aKOH M3MEHEHUs U
' COXPAaHEHHUS MEXaHUUECKON IHEPrUU
[IpakTnueckue pabOTHI:
###Par##0Onpenenenne pabOTHl CHUJIIBI TPEHUS MPHU
59 PaBHOMEPHOM JBMKEHHHM Tejla MO TOPU30HTAIbHOMN
' noBepxHocTu. VccnenoBanue ycioBuii paBHOBeCHSA
ppruara. M3mepenne KIIJ| HaKkIOHHOW IJIOCKOCTH.
N3ydenue 3akoHa cOXpaHEHUS] MEXaHUYECKON SHEPTUU
5.10 @dusnyeckue SBICHUS B MPUPOJE: pblUard B Tele
' YeoBeKa
TexHuueckue yCTpOMCTBa: phl¥ar, TMOJBWKHBIA |
5.11 HETOABUKHBIM OJIOKHM, HAKJIOHHAS TIOCKOCTh, TTPOCTHIE
MEXaHHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31eMEHTBI COieP:KAHUS
pasnena 3J1eMeHTa
TEIIJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KMHETUYECKOM
6.1 TEOpUM CTPOEHMsI BellecTBa. Macca M pa3Mmepsl
' MoJieKyld.  OmbITbl, MOATBEP)KIAIOLUIUE OCHOBHBIE
HOJIOKEHUS MOJIEKYIIPHOKMHETUYECKOH Teopun
Mogenu  TBEPAOro, JKUAKOTO U Ta3000pa3HOrO
6 6.2 cocTosiHUM BemiecTBa. Kpucramimdeckue u amopdHbie
Tena
OOBbsicHEeHHE CBOMCTB ra30B, )KUJKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE TIOJIOKEHUI MOJIEKYJIIPHOKUHETUYECKON
TEOpUn
6.4 CMaurBaHue U KallWJISIPHBIE SBJICHUS
6.5 TemoBoe pacmMpeHue u cxaTue




Temneparypa. CBsA3b TeMIlepaTypbl CO CKOPOCTbIO

6.6 TEILIOBOTO JABVIKEHMS YaCTHUII
Bryrpennss SHEprusl. Cnoco0Obl M3MEHEHMS
6.7 BHYTPEHHEHW DHEPIrHH: TEIUIONepeaada U COBEPIICHUE
paboThl
6.8 Buner Temtonepeauu: TeIIONPOBOIHOCTE, KOHBEKIIUS,
U3ITyYCHHE
6.9 KomnuecTtBo  TemmoTel. YaenbHas — TEIIOEMKOCTh
' BEIECTBA
6.10 TeriooOMeH M TeEIIOBOE paBHOBECHE. YpaBHEHUE
' TEIUIOBOTO OanaHca
6.11 [lnaBnerne W  OTBepJEBaHWE  KPHUCTALUTHYCCKHX
' BEIIECTB. Y IeabHasl TEII0Ta IUIaBICHUS
[TapooOpazoBanne u  koHueHcanus. Vcmapenwue.
6.12 Kunenue. VYnaenpHas Temmota mapooOpa3oBaHUSI.
' 3aBUCHMOCTB TEMITEpaTyphl KHTICHUS OT aTMOC(HEPHOTO
JIABJICHUS
6.13 Bnaxxnocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpunnuner  paboTel  TerioBbix asuratenei  KIIJI
6.15 TEIUIOBOTO ABUrareisa. TeIuIoBhIe IBUTATEIN U 3allUTa
OKpY>Kalollen cpeibl
6.16 3aK0H COXpaHEHHUS U TIPEBpAIllCHWs JHEPTrUU B
' TEIUIOBEIX MPOLIECCaX
[IpakTrueckue paboOTHI:
#HHAPar###0nbITel 0 OOHAPYKEHUIO JEHCTBHS CHJI
MOJICKYJISIPHOTO TIPUTSKEHUSI.
#HAPar###0nbITEI  TI0  BBIPAIIMBAHUIO  KPUCTALIOB
MOBApPEHHOM COJIM WM caxapa.
#HHHPar###OneITel 10 HAOMIOAEHUIO  TEIUIOBOTO
pacCIIMpPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
#H##Par#H#OnpeneneHue naBieHus BO3yXa B OallsioHe
6.17 HITPHIIA.

HAHPar#H#ONbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD
JABJICHUS BO3MyXa OT ero o0béMa M HarpeBaHHs WIH
OXJIQKICHUSI.

H#HH#Par###1Iposepka TUIIOTE3bI JUHEHHOU
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKAa  KHUJAKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.
###HPar#t#HaOnronenne  M3MEHEHUsT  BHYTPEHHEU
SHEPTUU Tella B pe3ylbTaTe TeIuionepenayu u paboThl
BHEITHUX CHUIL




##HPar#t#llccnenoBanre sSBICHUS TEIIOOOMEHA TpU
CMEIIMBAHUM XOJOAHON U rOpsYE BOJIBI.
#HHPar####0Onpenenenue KOJINYeCTBa TEIUIOTHI,
MOJYYEHHOTO BOJIOM TP TEMIO0OMEHE C HarpeTbiM
METATUICCKAM IHITTHIPOM.

#H##Par#H#Onpenenenne  yaelbHONW — TEIUIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus..
H#H#HPar#H#OnpeneneHue OTHOCUTENBHON BJIAXKHOCTH
BO3/yXa.

#H##Par##H##OnpeneneHme yAEeTbHOU TEIUIOTHI
TUTaBJICHUS JIbJIA.

6.18

du3nyecKkue SBJIEHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSKCHUC W KAllWJUIAPHBIC SBJICHWUA B IIPHUPOAC,
KPHCTAJUTBI B Ipupoie, n3nydenne ConHIa, 3aMep3aHue
BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, WHesl, CHeTa.

6.19

TexHuueckre yCTPOMCTBA: KaNWUIAPBI, MPUMEpPHI
HCIIOJIb30BAHNS KPUCTAIUIOB, KUJIKOCTHBIN TEPMOMETP,
JaT4YUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, NapoBasl TypOHHa,
JIBUTATEIIb BHYTPEHHETO CTOPAHUSL.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHWSA

7.1 Dnektpuzarus Tel. J[Ba posa aMeKTprUIecKuX 3apsiioB
BzaunmopeiictBue 3apspbkeHHbIX Tell. 3akoH Kynona

7.2 (3aBHCHMOCTh CWJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TeEl
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMH )
DIIEKTPUYECKOE oJie. Hanpsok€anocts

7.3 anekTpudyeckoro moisA.  [IpuHIunm  cyneprno3unuu
ANEKTPUYECKHUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenu nsnektpudeckux 3apsaoB. DIeMEHTApHBIH

7.4 anektpudeckuii 3apsa. Crpoenue aroma. [IpoBoaHuku
U IURJIEKTPUKH

7.5 3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia

26 ONEeKTpUYECKUd  TOK.  YCIOBUA  CYIIECTBOBAaHUS

' 3IEKTPUUECKOTO TOKA. VICTOUHUKHN OCTOSIHHOTO TOKa

HetictBus AIEKTPUYECKOTO TOKa (TertoBoe,

7.7 XMMHUYECKO€, MAarHUTHOE). OIJIEKTPUYECKHH TOK B
KUAKOCTSAX M razax

78 Onektpuueckas 1enb. Cuna TOKa. DIEKTPUUYECKOE

HAITPS’KCHUC




ConpoTuBieHue MIPOBO/IHUKA. VYaensHOE

79 CONPOTHBJIEHHUE BELIECTBA
7.10 3akon OMa yig ydacTka 1enu
711 [locnenoBarenbHOoe U MapajIeIbHOE  COEIUHEHUE
' IIPOBO/IHUKOB
712 PaGota w MOIIHOCTH JJIEKTPUUECKOTO TOKA. 3aKOH
' Jlxoyns — Jlenma
213 DJEeKTpUYECKUe IEMU M MOTPEOUTENN DIEKTPUIECKOM
' sHepruu B ObITy. KOopoTkoe 3aMbIKaHue
714 ITocTossHHBIE MarHUTHEI. B3anMoieiicTBIIe TOCTOSTHHBIX
' MarduTOB
715 MarautHoe moJjie. MarHuTHoe IoJie 3eMJIM U €ero
' 3HAYEHUe /IS )KU3HU Ha 3emiie
216 Oneir Opcrena. MarHuTHOE IMOJIE  DIIEKTPUYECKOTO
' ToKa. [[puMeHeHne PIEeKTPOMAarHUTOB B TEXHUKE
JlelicTBME MarHMTHOTO MOJII HAa TPOBOJAHUK C TOKOM.
717 DIIEKTPOABUTATEIb TOCTOSTHHOTO TOKa. Mcnosib30Banue
' 3JIEKTPOIBUTATENEH B TEXHUYECKNX YCTPOMCTBAX M Ha
TpaHCTIOPTE
718 OmnbiTel  Dapanes.  SBIeHHE  BIEKTPOMATHUTHOM
' uaaykuuy. [pasuno Jlenna
DIIeKTpOTeHEPATOP. Cnoco0n1 MOJTy4EHUS
7.19 JJIEKTPUYECKON  DHEPruu.  DJEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPT U
[IpakTrueckue paboOTHI:
OMnbITHI IO HAOJIOICHUIO AJICKTPU3AIIUN TEJT HHAYKIIHCH
Y TIPU CONPUKOCHOBEHHUH.
HccnenoBanue JEHCTBHSI DJIGKTPUUYECKOTO TIOJIA Ha
MIPOBOJTHUKH U TUDJICKTPUKH.
COopka W mpoBepKa pabOThI AICKTPUYECCKOH IIETH
IIOCTOSIHHOTO TOKa.
W3mepenue u perynupoBaHue CUIIbI TOKA.
790 N3mepenue u perynupoBaHUe HAMIPSKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HJIYLIETO
4yepe3 pe3HUCTOp, OT CONPOTHUBIECHUS PE3UCTOpA U
HaIPsDKEHUS Ha PE3UCTODPE.

OnpITsl, JEMOHCTPUPYIOILIHE 3aBHCHMOCTD
NIEKTPUYECKOTO CONPOTUBIIEHHUS IPOBOJHHUKA OT €ro
JUIMHBI, TJIOIAH TONIEPEYHOrO CEYEHUs U MaTepHaa.
[IpoBepka mpaBuiia CIOXEHHS HANPSHKEHUH TpU
IIOCJIEZIOBATEILHOM COEJUHEHUH JIBYX PpE3UCTOPOB.
[IpoBepka nmpaBuia st CHIIBI TOKA MIPU MapayijieIbHOM




coelMHEeHUU pe3uctopoB. Ompexnenenue  pabOThI
AJIEKTPUYECKOTO TOKA, MAYIIETO Yepe3 pe3ucTop.
OmpezneneHde  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucTope. Uccnenosanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT
HanpspbkeHus Ha Hel. Onpenenenue KII/ narpesarens.
UccnenoBanue MarHuTHOTO B3aUMOICUCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHHMe MarHUTHOTO TOJIS
MOCTOSIHHBIX MArHUTOB TMPU HUX OOBEIMHEHUU U
pazaenenuu. MccnenoBanue NEMCTBUS IIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnBbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHUJIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKAa ¥ HamnpaBJIeHUS ToKa B KaTymike. M3ydenue
JENUCTBUSI MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
KonctpynpoBanue " M3y4YCHHUE paboThI
3IIEKTPOJIBUTATEIIS. N3mepenne KITA
3JIEKTPOJIBUTATEIbHOM  YCTaHOBKH. OIEBITBI 1o
HCCTIE0OBAHUIO SIBJICHHS AIEKTPOMArHUTHOM
WHIYKIIMW: HWCCIEAOBAaHUE W3MECHCHHH 3HA4YCHHUS |
HaIlpaBJICHUSI MHIYKIIMOHHOTO TOKa

Odusnyeckue SBIECHUS B MPUPOJE: DJIEKTPUUYECKUE
ABJIGHUST B arMocdepe, JJIEKTPUYECTBO  KUBBIX

7.21 OpraHru3MOB, MarHUTHOE T0JIe 3eMJIH, Ipei( MOTIOCOB,
POJTb MAarHUTHOTO TIOJIS JIJIS1 XKU3HH Ha 3eMJIe, TIOJISIPHOE
CHSTHHE
TexHHUECKHE YCTPOWCTBA: 3JICKTPOCKOI, aMIIepMET,
BOJIETMETP, PEOCTAT, CUETUMK IEKTPUUCCKON DHEPTHUH,
7 99 AJIEKTPOOCBETUTENILHBIC TIPUOOPHI, HarpeBaTesIbHbIC
' AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUICCKHUE
NPEIOXPAHUTEIH, 3JICKTPOMArHUT, AJIEKTPOJBHUIATEb
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa
9 KVIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI COACPKAHUS
paznena JJIeMEHTa
MEXAHUWYECKUE ABJIEHUSA
8.1 Mexannuyeckoe JABMKeHHE. MaTepuanbHas TOYKa.
8 ' Cucrema orcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE NPSIMOTMHEWHOE IBIKEHUE




##HPar##HepaBHoOMepHOE NPSIMOJIMHENHOE

8.4 nBuxkenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh Tella U
HEPABHOMEPHOM JIBUKCHHUH

8.5 VYckopeHue.  PaBHOYCKOpPEHHOE — NPSMOJIMHENHOE
JIBUKCHHC

8.6 ###HPar##CroboaH0e nagenue. OnbiTel ["ammes
#H##Par###PaBHoMepHOE NIBXKEHHME IO OKPYXKHOCTH.

8.7 [leprox m wactora oOpamenus. JIuHeiHas u yrioBas
ckopoctu. LlenTpocTpemMuTenbHOE YCKOPEHNE

8.8 [lepsriii 3axon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HetoToHa

8.11 HHAPar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #HHHPar#H##Cuna TpeHHs: cuila TPEHHUS CKOJIbKEHUS,
CHWJIa TPCHHSI TTOKOS, IPYTHE BHJIBI TPEHHS

8.14 #H#HPar#H##Cuna  TSOKECTU W 3aKOH  BCEMHPHOTO
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO A ICHHUS

8.15 JBmwxenue maHer Bokpyr Cousnma.  IlepBas
KocMudeckasi ckopocTb. HeBecomMocTs U meperpy3ku

8.16 Pa?HOBecne MaTepuaabHOM  TOYKU. AOCOIIOTHO
TBEPAOE TEIO

8.17 ###Par###PasHoBecre TBEPAOTO TeJa C 3aKPETUIEHHOM
OCbI0 BpaieHusi. MomeHT cuibl. LleHTp Tshkectu

8.18 Wmnynse Tena. MI3menenue umiyinsca. Mmmnynbe cuisl

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 #HHH#Par###PeakTUBHOE IBIDKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.9 PabGora cun Ttsxkectu, ympyroctd, TpeHus. CBs3b
SHEPTUU U paboThI

8.23 [loTennmanpHass dJHEprust Teia, MOJHATOTO HaJ
MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanpHas 3HEPTrUs CKATON MPYKUHBI

8.95 ###Par###KH?eTquCKaﬂ sHeprus. Teopema o
KUHETUYECKOM SHEPTUU

8.26 HHHPar###3aKkoH coXpaHeHHs] MEXaHUYECKOM SHepruu
[IpakTuueckue pabOTHI:

8.27 Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUs Opycka

WM JBWKCHHA IIapHKa I10 HAKJIOHHOHM INIOCKOCTH.




OmnpeneneHrue yCKOPEHUs Teja Py PAaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnemoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IPHU
PaBHOYCKOPCHHOM  JIBIDKEHWUM  0e3  HadalbHOU
CKOPOCTH.

[IpoBepka THMOTE3BI: €CIOM MPU PABHOYCKOPEHHOM
JIBUKCHUHM 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSa HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OTMHAKOBBI.

Hccnenosanue 3aBUCHMOCTH CHUIBI TPEeHUS
CKOJIBKCHUST OT CHJIBl HOPMAJIBHOTO JIaBJICHHUS.
Ompenenenue kodpPuIMEHTa TPEHUS] CKOJIBKEHUSA.
Omnpenenenne KECTKOCTH TNPYXUHBL OmnpenencHue
paboThl CWIIBI TPEHHS TPU PABHOMEPHOM JBM)KCHUU
TeJa TI0 TOPU30HTAIBHOM TIOBepXHOCTH. OmpeeneHne
paboThl CWIJIBI YIPYTOCTH TPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETOJBMKHOTO W TOJIBHYKHOTO
0JIOKOB

dusnueckue IBICHNUS B Iprupoac: MPUIUBEI U OTJIIMBHI,

8.28 nBkeHne 1iaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPraHU3MOB
8.99 TexHuueckue yCTpPOMCTBA: CHUIAOMETP, JaTUYUKH

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI

KoneobarensHoE JIIBUOKCHUE. OcCHOBHEIE
9.1 XapaKTEPUCTHUKNA  KOJEOAHWH: TEepHOJ, YacToTa,
aMIUIUTY/a
MaremaTuyeckuii M TNPYKUHHBIA ~ MAasiTHUKH.
9.2 [IpeBpamienne  SHepruM  IpU  KOJeOATEIbHOM
JBUKEHUU
9.3 3aryxaromue koiebanus. BeiHyX/IeHHBIE KOJIeOaHMs.
' Pezonanc
Mexanuueckue BoOJHBL. (CBOICTBA MEXaHHUYECKUX
BoJH. [IponmonbHbie W momepeyHble BOJHBL. JlmmHa
9.4 BOJHBI U  CKOPOCTb €€  pachpoCTpaHeHHs.
MexaHuuecKkue BOJIHBI B TBEPIOM TEJE, CENCMUYECKUE
BOJTHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynbTpasByk
[IpakTudeckue pabOTHI:
9.7 OnpeneneHue dYacTOTHl M Tepuoaa  KoJIeOaHHIA

MAaTEMaTU4YCCKOIro MassTHHKaA.




OmnpeneneHnue 4YacToThl W Iepuojaa  KojeOaHWi
HNPYXAHHOIO MasTHUKA

HccnenoBanue 3aBUCHUMOCTH Iepuojia KoseOaHUM
MOABCIICHHOI'O K HHUTU TIpy3a OT [JJIMHBI HHUTH.
HccnenoBanue 3aBUCHUMOCTH Iepuojia KojeOaHUM
MPYKUHHOIO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBHCUMOCTH  Tiepuoja  KoiebaHuil  rpysa,
MOABCIICHHOI'O K HUTHU, OT MAaCChlI I'py3a U KECTKOCTH
npyxuHsl. V3MepeHne  yckopeHUss  CBOOOJIHOTO
nagcHus

dusnyeckure SIBICHUS B MpUupoJaeC: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPICEHHE, CEHCMHUUYECKHE BOJHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 3XO0JIOT, HCHOJIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DIEKTPOMarHUTHbIE BOJIHBI.

101 CBOMCTBA IIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DJIeKTpOMarHuTHas npupoja csera. CKOpocTh CBETA.
' BoJiHOBBIE CBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHue CBOWCTB SJCKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
dwusnyeckue SBICHUS B TPUPOJC: OHOJOTHYECKOE
10.5 JNEUCTBUE  BUIAUMOTO,  YIbTPa(dHUOIETOBOIO  H
PEHTTC€HOBCKOTO U3ITy4CHUI
106 TexHuueckue yCTpOKHCTBA: WCTIOJIb30BaHHE
' AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlygeBas monenb cBeTa. VicTouHUKH cBETa
11.2 [IpssMonmHEHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpa’KCHUS CBETa
11 114 [Ipenomnenne cBera. 3aKOH TMPENOMIICHUS CBETA.
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop sryuelt B 1MH3€E
116 OnTuueckas cuctema (oToarnmapara, MUKPOCKONA U
' TeJIecKona
117 'ma3 kak ontudeckas cucreMa. biaM30pykocTh U

AaJIbHO30PKOCTb




11.8

Paznoxenue Genoro ceera B criektp. OnbiTel HproToHA.
CrnosxeHue CieKTpajabHBIX 11BETOB. [lucnepcus ceeta

11.9

[IpakTuyeckue paboOTHI:

#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTPa)XCHMsI CBETOBOTO JIy4ya OT yIJla MaJeHHUs.
H#HH#HPar###13yuenne XapakTepUCTUK H300paKeHHS
peaMeTa B INIOCKOM 3epKalle.
#H#Par###ccnenoBanue 3aBUCUMOCTH yria
IPEJOMIIEHUSI CBETOBOIO Jy4a OT yrja MaJeHus Ha
TPAaHHULIE «BO3AYX — CTEKIION.

##HPar#t#lonydenne u300pakeHUH C MOMOIIBIO
COOMpAIOIIEH JINH3HI.

#H#Par###O0npenenenne (QPOKYCHOTO PACCTOSTHUS H
ONTUYECKOM CUJIBI COOMpAIONIEH JTUH3BI.
HHHPar#H#0OnbITEl 0 pa3oXeHHIo OeIoro cBera B
CIEKTP.

HHAPar###OnBITE IO BOCHIPHUATHIO I[BETA MPEAMETOB
pU UX HAOIOIEHNUHU Yepe3 LIBETOBbIE (PUITBTPHI

11.10

duznyeckue ABICHUS B Ipupoie: 3aTMeHuss CoJTHIIa |
JIyHbI, 1[BETA TeJ, ONTUYECKUE SIBICHUS B aTtMocdepe
(BeT HEOa, pedpakius, pamayra, MUpax)

11.11

TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOI,
doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE SBJEHUA

12.1

Onbitel Pesepdopna u mianerapHass MoOJETb aTOMa.
Monens aroma bopa

12.2

Hcnyckanue W NOTJOIIeHHe cBeTa aToMoM. KBaHTBHI.
JIuneityaTpie CIEKTPbI

12.3

PagnoaktuBHOCT. Anb(a, 6eTa- U raMMa-u3aydeHus

12.4

CTpOGHI/Ie dTOMHOI'O  dJpa. HYKJ'IOHHaH MOJCJIb
ATOMHOTI'O d1pa. H3oTonsl

12.5

PangnoakTuBHEBIE IIpCBpallICHUA. HepI/IOI[ noJjrypaciiaga
ATOMHBIX SAACP

12.6

ﬂ,[[epHBIe pE€aKuuu. 3aKOHBI COXpPaHCHUA 3apAd0BOIro u
MAaCCOBOI'0 YHCCII

12.7

OHeprus cBA3M aToMHbIX sfep. CBA3p Macchl H
SHEPruu

12.8

Peakuun cuntesa u genenuss snep. McrouHuku
sHepruu CoJIHLIA U 3BE3]T

12.9

Snepnas osHepretuka. JlelictBue paaMoOaKTHUBHBIX
W3JIyYEHUM Ha KUBbIE OPraHU3MBI

12.10

[IpakTuyeckue paboOTHI:




Habnronenne CIUIOMIHBIX M JIMHEHYATHIX CIIEKTPOB
U3JTy4CHHUS.

HccnenoBanue TpeKoB: U3MEPEHUE DHEPTUH YACTULIBI
10 TOPMO3HOMY ITyTH (110 (hoTorpadusim).

W3mepenue pagroakTHBHOTO (GoHA

@usnyeckue SBICHUSA B NPUPOJAC: €CTECTBEHHBIN

PaavoOaKTUBHBII ¢oH, KOCMHMYECKHUE Jy4H,
12.11 PaauOaKTUBHOE M3Iy4EHUE NPUPOIHBIX MHUHEPAIOB,
JICCTBHE PATMOAKTHBHBIX H3JIy4EeHUH HA OpraHUu3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOro YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi
NpPorpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

[lonnmanme ponu QU3UKK B  HAYYHOM  KApTHHE  MUPA;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M UM [T03HABAEMOCTH SBJIEHUHN MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasyrome poau QU3MKK B PA3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 53BOJIOLUN
bu3NYecKUX 3HAaHUN U UX POJIM B IEJOCTHON €CTECTBEHHOHAYYHOMN
KapTHHE MHpa, O BKIAJE€ POCCUMCKHX M 3apyOEKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUS O BUJAX MaTrepuu (BELIECTBO U IOJIE), O JBWKEHHH Kak
crocobe CylIecTBOBaHUS MarepuH, 00 aTOMHO-MOJEKYISIPHOMN
TEOPUU CTPOEHUS BEIIEeCTBA, O (U3UYECKON CYIIHOCTH SBIIEHUI
npupoabl  (MEXaHWYECKHUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M
KBAaHTOBBIX); YMEHME pa3jIM4aTh SBJICHUS 10 OIHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIHUX
JaHHOE (U3UYECKOE SIBJICHUE, YMEHHME paclOo3HaBaTh IPOSIBICHHUE
U3YyUYCHHBIX (DU3MUECKUX SIBICHUI B OKPYKAIOIIEM MHpE, BbIICIASA
UX CYIIECTBEHHbIE CBONCTBA (IIPU3HAKU)

BJ'Ia,Z[eHI/Ie OCHOBAaMH TOHSITHIHOI'O arrmapara U CHMBOJIMYECKOT'O
A3bIKa (bPISI/IKI/I " HUCII0JIB30BaHUEC UX IJIsI pCHICHUA yLIe6HBIX 3aaa4,
YMCHHUE XapaKTECpHU30BaATh CBOICTBa TECII, (bHSH‘leCKI/Ie SABJICHUA U
IIPOLECChI, UCIIOJIb3YA q)YHI[aMeHTaJ'II)HBIC N OMIINPUYCCKHUE 3aKOHBI

YMeHHe ONuChIBaTh HU3YUCHHBIC CBOMCTBA TE€I H (1)I/ISI/I‘ICCKI/IG
SIBJICHHUS, UCIIOJIB3Y:L (bHSPI‘ICCKHC BCINYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHHUS C Y4ETOM
coOmrofeHus npaBuil 0€30MacHOro Tpyaa: HabmoieHne GU3NIECKUX
SIBIICHUH:

YMEHHE CaMOCTOSATENBHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 060PYAOBAHUS O UHCTPYKIIUHU, OMIUCHIBATH XOJ]
OTIBITA U 3aMHCHIBATh €T0 Pe3yNbTaThl, (GOPMYIUPOBATH BHIBOIbI;
NpOBEJCHUE TMPSIMBIX U KOCBEHHBIX HW3MEpeHUil (U3HUecKux
BEJIMYMH: yMEHHE TIUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEIbHO
coOupaTh OKCHEPUMEHTAJbHYIO YCTAaHOBKY IO HWHCTPYKIIUH,
BBIYHCTISTh 3HAYCHHE BEIMYMHBI M AQHAIU3UPOBATH IOJyYEHHBIC




pe3yinbTaTel ¢ Y4€TOM 3aJaHHOM IOTPEIIHOCTH PE3y/IbTaTOB
U3MEPCHMUI;

IIPOBEACHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX MCCIIECIOBAHNN;
CaMOCTOSATEIbHO COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
IIPOBOJUTH  HCCICJOBAHHWE [0  HUHCTPYKLIMH, IIPEACTABIATH
NOJTy4eHHBIE 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BUJE TaOIHIl U
rpaduKOB, YYUTHIBATh TOTPEIIHOCTH, JeJaTh BBIBOJBI MO
pe3yJbTaTaM UCCIIEJOBaHUs

[lonumanue  xapakTepHbIX CBOWCTB  (PU3MUYECKUX  MoAelei
(MarepuanbHas TOUKa, AOCOIOTHO TBEPIOE TEJIO0, MOJIENIN CTPOCHHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeJ, IUIAaHETapHas MOJElb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIs
00BsICHEHUS PUZNYECKUX MTPOLIECCOB

YMmenue oObsACHATH (PU3HUECKUE MPOLECChl U CBOWCTBA TEJ, B TOM
YuCl€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh NPUUYUHHO-CIIEICTBEHHBIE CBA3H
U CTpOUTH OOBSICHEHHE C OINOpOM Ha HW3YYEHHbIE CBOMCTBA
¢usznyeckux SBICHUH, (U3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJEIN

YMeHne pemarh pacu€THble 3adaud (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (POpMyJsbl, CBs3bIBArOIUE (U3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlUCBIBATh KPATKOE YCIOBHE 3a/a4H,
BBISIBJIATH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOO0X0IMMBIE TS €€ PEeLICHHS, HCTIOB30BaTh CIIPABOYHbBIC TAHHBIE,
NPOBOJUTHh PACUYEThl W OLEHHBATH PEATHCTUYHOCTH TIOJTY4EHHOTO
3HaYCHUS PU3MYECKON BEIMIMHBI, YMCHUE ONPEACIISATh Pa3MEPHOCTh
(GU3UUeCcKOil BETMYNHBI, IOJIYYCHHOHN PU PEIICHUH 3a/1a41

YMeHue xapakTepu3oBaTb HPHUHLUIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIe OBITOBBIX HMPUOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTMYECKHX MPOIIECCOB M0 UX OMUCAHUIO, UCIOJIB3YS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUA U HEOOXOoAUMble (UINYECKUE
3aKOHOMEPHOCTH

10

YMeHHe MCIOoJIb30BaTh 3HAHUS O Q)HBHHGCKI/IX SBJICHHUAX B
MOBCEIHEBHOM JKWU3HU JIJIS obecreyennst 0€30I1aCHOCTH IIpu
06pa].].[eHI/II/I C OBITOBBIMU an6opaMH u TCXHUYCCKUMHU
YCTpOﬁCTBaMH, COXpaHCHUA 3J0POBbIA U CO6J'II-0I[€HI/I$I HOpM
OKOJIOTHYCCKOI'0 TIOBCIACHHA B oxpymafomeﬁ cpeac; MOHUMAHUC
HCO6XO,Z[I/IMOCTI/I MMPUMCHCHUA JOCTHKEHUI (I)I/I3I/IKI/I U TE€XHOJOTHH
T palluOHAJIBHOTO ITPUPOIAO0IIOJIb30BAHUA

11

OnbIT moucka, NmpeoOpa3oBaHUS U MPEACTaBIECHUS HHGOpMAIUH
(GHU3UUECKOro CoAepKaHUs C MCIOJB30BaHMEM HH(OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATh JOCTOBEPHOCTh
NOJy4eHHOM HMH(POPMALlMM HAa OCHOBE HUMEIOIIUXCA 3HAHUA H




JOIOJHUTEIBHBIX ~ MCTOYHUKOB; yMEHUE HCMOJIb30BATh IPHU
BBHITIOJTHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYISPHYIO JIUTEPATYPY
(U3NYECKOTO COACPIKAHMSI, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPChI CETH
WNurepner; BnageHue 0a30BBIMHM  HaBBIKAMH TIPE0Opa3oOBaHUs
uH(GOPMAIMA W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYI'YIO, YMCHHE
CO3/1aBaTh COOCTBEHHBIC MHUCHbMEHHBIE W YCTHBIE COOONIICHHS Ha
OCHOBE WH(OPMAIIUHU M3 HECKOJIBKHX NCTOYHHKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTEIHHOCTD JIBU)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBIKeHne. Cpeanss ckopoctb. Dopmyna s
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE MpsiIMOJIMHEHHOE ABIKEHHE. 3aBUCHMOCTh KOOPIMHATHI Tella OT
BPEMEHH B CITy4ae PAaBHOMEPHOTO MPSIMOJIMHEIHOTO JIBUKCHHUS:
13 xX(1)=x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl TPOCKIHUH CKOPOCTH, IPOCKIUH
MepeMeNIeHus, MyTH, KOOPAMHATHI TPH PAaBHOMEPHOM MPSIMOJMHEHHOM
JIBYKEHUHT
3aBHCUMOCTh KOOPIMHATHI Tela OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHHUS:
2
Sl =V, *i+ay* =
Fan
@®opmynbl 11 NPOEKLUUU MEPEMELICHUs, NMPOEKLUUU CKOPOCTH M IMPOCKIUH
YCKOPEHUs IPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JABMKEHHUHU:
2
1.4 Sy (f) =Upy " F+a]‘ E »
U_\'('f) =Upx T4, I,
a. (t)=canst,
Ulrc‘ - L’}1:1" =2HISI
I'paduky 3aBUCUMOCTH OT BpPEMEHM [yl IMPOEKLIUH YCKOPEHMs, MPOCKIUH
CKOpPOCTH, HPOEKIHUH IEepPEeMELICHHs, KOOPAMHAThl IMPH PAaBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBH)KEHUU
CBob6oanoe nanenue. GopMysibl, ONKMCHIBAIOIINME CBOOOIHOE MaJIeHUE Teja Mo
BEPTUKAIM (JBIKEHHE Teja BHMU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTHU
1.5 3emin). ['paduku 3aBUCMMOCTH OT BpEMEHHM ISl MPOEKIUH YCKOPEHHS,
IOPOEKIMM CKOPOCTH M KOOPAMHATHI IpH CBOOOJHOM MAaJeHMM Teja IO
BEPTUKAIH
CkopocTb paBHOMEPHOTO JBIDKEHHUS Tela IO OKpyKHocTU. Hampasnenue
16 CKOPOCTH.
' @dopmyna A BBIYMCICHHUS CKOPOCTH Yepe3 paJuyc OKPYKHOCTH M TEPHOA
oOparieHus:




LenTpocTpemurenbHoe yckopeHue. HampaBiieHHME LEHTPOCTPEMUTEIBHOIO
yckopenusi. @opmyiia i BBIYMCIECHUS YCKOPEHMS:

_u
W R
®dopmyina, CBSI3bIBaIOIAsl IEPUOJ] U YACTOTY 0OpallleHUs:
V= 1
T

Macca. IInotHocTh BemecTa. @opmyrna sl BBIYUCICHHS TUIOTHOCTH

_m

1.7
V
1.8 Cuna — BektopHas puznueckas BenuyrHa. CloKeHue CHui
1.9 SBnenue nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBJIeHHOCTh BEKTOPA YCKOPEHHUS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOLIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
111 Fry=-F1s
Tpenue nokos v TpeHue ckoybxeHus. Gopmyna sl BBIYUCICHUS MOy CUJIBI
TPEHUS CKOJIbKEHUS:
1.12
' F_=u-N
=M
Hedopmanus Tena. Ympyrue u Heynpyrue aedopManuu. 3akOH YOpyroi
nepopmarnuu (3akoH ['yka):
1.13
F=k-Al
BcemupHoe TAroreHue. 3akoH BCEMUPHOTO TATOTEHHUS:
My - M4
F=G.-—L1_2
1.14 R

Cuna TSKeCTH. YCKOpeHI/IC CBO6OI[HOFO IIaCHU.
GDopMyna JJI1 BBIYUCIICHUA CUJIbI TAXECTHU BOIH3H TMOBCPXHOCTHU 3emmu: F =
mg.




JBmwxenue mnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs u nieperpysku

Wmnynbe Tena — BekTopHas (pu3nyeckasi BeTUUMHA.

1.15 D =md
HNmnynec cucremsl Te. U3MeHnenne umnynbsca. MMImynbc cumbl
3aK0H COXpaHEHUsI UMITYJIbCA JJIsl 3aMKHYTOU CUCTEMBI TEI:
1.16 P=myU +mi s =const
PeaktuBHOE NBHKEHUE
Mexannueckast pabora. @opmyra Ji1sl BBIYUCIEHUS paOOThI CUIIBL:
A=Fscosu
1.17 Mexannueckas MOITHOCTD:
A
N==
I
Kunerndeckast u moteHumanbHas sHeprus. Dopmyna a1 BEIYUCICHUS
KUHETHUYECKON SHEPTUU:
H&Uz
Be=mm
1.18 Teopema o kuHETHUECKOM dHEPTUH. DOpMYITa NIl BEIYUCICHHS
MMOTEHIMAJIbHON 3HEPI UM TeJIa, OJHITOrO
Hag 3eMuéit:
E, =mgh
Mexanuueckasi SJHEPrusi:
E=E;+E p
1.19 .
3aKoH COXpaHEHHs] MexaHuueckoil snepruu. ®opmyna A 3akoHa
COXPaHEHHUS MEXaHUYECKOM HEepPTuu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHue MEXaHMYECKON SHEPrUM NPU HAJTUUUK CUIIbI TPEHHUSL.
[IpocTeie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cuibl: M - FI.
VYcnoBue paBHOBeCHS phluara:
M +M +..=0
1.20

[MoaBwxHbIH 1 HenoABWKHBINA 0oku. KIT/ mpocThix MexaHU3MOB,

n= Anonesnas
Aﬁrpaqx




[laBiieHue TBEPIOTO TEIA.
@opmyia Ui BBIYUCIICHUS JABJICHUS TBEPAOTO Tena:

F
P= h
191 JlaBnenue raza. ATMocdepHOe TaBlicHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
®dopmyrna JIsl BBIYUCICHUS T1aBJICHHS BHYTPHU KUIKOCTH:
P=P+ P
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. dopmyna s ompeneNieHHs BBITAIKWBAIONICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23 F_ﬂq:a:. —pgV
VYcnosue miaBanus tena. [InaBanue cynoB u Bo3ayXoIUIaBaHHE
Mexanudeckue KoJsiebaHUs. AMIUIATY/AA, TMEPUOJ M YacToTa KOJeOaHMil.
194 ®dopmyra, CBSI3bIBAIOIIAs YaCTOTY U MEPHOJ] KOJIEOaHUHA:
. . 1
T
1.5 MaremaTuueckuii M TNPYKUHHBIA MasATHUKH. [IpeBpalieHue sHEpruu mnpu
' KoJie0aTeIbHOM JBMKEHUU
1.26 3aryxatomue kojebanus. BeinyxaeHHbie kosiebanus. Pesonanc
Mexannyeckue BoJHBI. [Ipo/iosibHBIE U TOTIEpeUHble BOJHBL J[JTMHA BOJHBI U
CKOPOCTb PaclpOCTPAHEHUS BOJIHBI:
1.27 -
h=v-T
108 3ByK. ['poMKOCTB U BbICOTa 3BYKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAHUIIEC
' IBYyX cpell. IH(pa3Byk U ynbTpa3ByK
IIpaxmuueckue pabomol
N3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTHU
MPYXUHBL, KOG UIIMEHTa TPEHUS CKOJIBKEHUS; paObOThl CUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPEAHENH CKOPOCTU IBUKEHHSI OpyCKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUusi Opycka HpH JABMXKEHHUU MO HAKIOHHOW IJIOCKOCTH; YacTOTHI U
neproja KojieOaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M TepHoja
1.29 KoJieOaHui MPY>KUHHOTO MasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phlYar;

paboThl CUIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOIIBIO HEMOJBUKHOTO
6710Ka; pabOThI CUIIBI YIIPYTOCTH IPHU MOABEME I'Py3a ¢ MOMOIIBIO TOJBHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHOM
YaCTH TeJla U OT IJIOTHOCTH JKUIAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOILEH CUIIbI
OT MaccChl Tena; CUJbl TPEHUsI CKOJIBKEHHUSA OT CUJIbI HOPMAJIbHOTO JaBICHUS U




OT pO/ia IOBEPXHOCTH; CUJIbl YIPYTOCTH, BOZHUKAIOLIEH B IPYKUHE, OT CTEIIEHU
nedopmanuu npyKUHBI; YCKOPEHHUs: OpycKa OT yrijia HaKJIOHA HaIpaBJISIONICH;
neproa (4acToThl) KOJICOAHWH HUTSIHOTO MAsTHUKA OT JUIMHBI HUTH; TIEpHOJa
KoJie0aHUH MPYKUHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI;
UCCJIE/IOBAaHNE HE3aBUCUMOCTU IEpHoja KoJIeOaHUM HUTSHOIO MAasTHUKA OT
Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHSI pplyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOLC
U TEXHUKE, NMPWIMBbI U OTJIUBBI, JBWKeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIBUJKEHHE KUBBIX OPTaHU3MOB, PbIUark B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EpHOro JaBj€HUS Ha >KMUBOW OpraHu3M, IUIaBaHHE pbIO, BOCHPUSATHE
3BYKOB KUBOTHBIMU, 3€MJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHAMHU, 9XO

1.31

Texnuueckue ycmpoiicmea: CUUAOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS U
YCKOPECHUA, IAWHAMOMCTpP, MNOAIIHMITHWUKH, PaKCTbl, pblyar, HOI[BI/DKHI)II\/JI 158
HGHO)IBI/I)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTb, MPOCTHIC MEXAaHU3MbI B 6I)ITy,
COOOIIAIOIHeCcs COCY/Ibl, YCTPOUCTBO BOJOIPOBOJA, THAPABINYECKUN TIPecc,
MaHOMETp, OapomeTp, BBICOTOMEp, TOPITHEBON HACOC, apeoMETp, 3XOJIOT,
WCI0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU  CTPOEHUS
BelecTBa. Mojenu TBEPAOro, KUAKOTO U ra3000pa3HOTO COCTOSHUI BEleCcTBA.
Kpucrannuueckue u amopdHsie Tena

2.2

JlBmwkeHnue dactuil BemiectBa. CBs3b CKOPOCTH JIBWKCHHS YacTHI C
teMriepaTypoii. bpoynosckoe nBrmkenue, muddy3us

2.3

CMauuBaHue U KalmUJIJIIPHBIC ABJICHUA

2.4

TenmoBoe paciinpCHUEC U CKATUC

2.5

TenmoBoe PaBHOBCCHC

2.6

Buytpennss sueprus. PaGorta u Temomnepenaya Kak CHocoObl W3MEHEHHUS
BHYTpPEHHEH 3Hepruu

2.7

Busl TCIUIONEpEeaauu: TCIUNIONPOBOAHOCTh, KOHBCKIUS, U3JTYUCHUC

2.8

HarpeBanne wu oxnaxknaenue Tten. KoindecTtBo TemaoTel. Y ienbHas
TEIUIOEMKOCTD:

O=cm(ty—1)

2.9

3aKOH COXpaHEHHUs PHEPrHH B TEIUIOBBIX Mpolleccax. YpPaBHEHHE TEIIOBOTO
OaytaHca:

Q+0, +..=0




HUcnapenue u xonaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPrUU B IPOLIECCE
HcHapeHuss W KOHJAeHcauuu. KuneHwe KHUIKOCTH. YJIelnbHas TEIoTa

2.10 napoo6paszosanus: L = Q/m
211 Bnaxxnocts Bo3yxa
[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruM IIpU
MJIaBJICHUU U KPUCTAUIU3AIMH. Y IeTIbHAs TEIUIOTa IUIABJICHUS:
2.12 }L—Q
m
BHyTpeHHs11 SHeprus cropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMS
2.13 torutkBa: g = Q/m
2.14 [Ipunnumer paboTs! TeroBeix ABuraTenei. KI1J[ TemmoBoro aurarens
Ilpakmuueckue pabomol
N3mepenue ynenpHOM TETIOEMKOCTH METAJUTHYECKOTO ITMIHH/IPA; KOJTUIECTBA
TEIJIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMreparypbl (DUKCHpPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HArpeThlil IWIMHIAP; KOJWYECTBA TEIJIOTHI,
2.15 OT/JIAHHOTO HArpeThIM IMUJIMHAPOM, MOCJIE OMYCKAaHMs €ro B BOTY KOMHATHOM
TeMIEpaTypbl; OTHOCUTEIIBHOW BJIQKHOCTH BO3AYXa; YACIBHOW TEIUIOTHI
IJIaBieHus Jibaa. lMccnenoBaHne W3MEHEHHS TeMIepaTypbl BOJABI  MPH
Pa3IUYHBIX YCIIOBUSX; SIBJICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJIOIHON U
ropsiyeil BOJIbl; MpoIecca UCTIapeHUS
Qusuyeckue s61eHUs 8 NPupode: TTIOBEPXHOCTHOE HATSHKCHHUE U KAIMMILISIPHBIC
2.16 SIBJICHUS B TIPUPOJIC, KPUCTAIUIBI B IpUpoJie, n3inydenue CoiHla, 3aMmep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa, UHEsI, CHETa
Texnuueckue  ycmpoucmea: — KaOWUISIPbl, NPUMEPbl  HMCIOJIb30BAHUS
517 KPUCTAJIOB, KUJKOCTHBIA TEPMOMETP, TATUUK TEMIEPATYPhl, TEPMOC, CUCTEMA
' OTOIUICHUS JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, ABUTATEIb
BHYTPEHHET O CrOpaHus
3 SJIEKTPOMAI'HUTHBIE ABJIEHM A
3.1 DnekTpusanus Teil. [[Ba BUa 3IEKTpUUECKUX 3apsiI0B
3.2 B3aunmopeiictBue 3apsokeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
3.4 Onektpuueckoe mnojue. Hampsok€HHOCTh anekTpuueckoro mosist. Ilpunimn
' CYMEPIO3UINH IEKTPUUECKUX MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenu nsnektpuueckux 3apsiioB. JlelicTBHE SJIEKTPUYECKOTO MO Ha
' 3NeKTpUUecKue 3apsapl. [I[pOBOIHUKY U TUAIEKTPUKU
[TocTosiHHBIN AnekTprUecKuil TOK. JlelcTBUS anekTpuueckoro Toka. Cuia Toka.
3.6 Hanpsokenue.

l=qg/t,U=A/




3.7

DJIEKTPUYECKOE CONPOTUBJICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

R =pl/S

3.8

3akon Oma s yuactka asnekrpuyeckoit nenu: | = U/R

3.9

IlocnegoBaTenpHOE COCIMHCHIE IMPOBOAHUKOB:

1, =1, U=U,+U,. R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOJHNKOB paBHOI'O COMMPOTHUBIICHUSA:

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

F-

CMelnaHHbIe COCAUHCHHA ITPOBOJHNKOB

3.10

PaboTta u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH J[xoynsa — Jlenua:

O=I"-R-t

3.12

OnbiT Opcrena. MarHuTHOE MOJE€ MPSAMOrO MPOBOJHUKA C TOKOM. JIMHHMM
MarHuTHON MHAYKIIUU

3.13

MargutHoe mOJIE MOCTOSHHOIO MAarHuTa. B3anMoOIEWCTBUE NOCTOSHHBIX
MardnuToB

3.14

HeﬁCTBHe MArdvMTHOIO I10JIsI Ha ITPOBOJHUK C TOKOM

3.15

OnbiTel Dapajes. SABineHue 3mekTpoMarauTHol nHaykuuu. [Ipasumno Jlenna

3.16

Ipakxmuueckue pabomoi

N3mepenue  SIEKTPUYECKOTO  COMPOTHBIICHHS  PE3UCTOPA;  MOIIHOCTHU
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOLIETO B IMPOBOJHUKE
(pe3ucTopsl, TaMII04Ka), OT HAIPSHKEHUS Ha KOHIAX TPOBOTHUKA; 3aBUCUIMOCTH
COMPOTHBIICHUS OT AJTUHBI IPOBOJIHUKA, TUIOIIA/IU €T0 MOTIEPEYHOTr0 CEUCHUS 1
yIIeIBHOTO COMPOTHBIICHHUS.

[IpoBepka npaBuia UIst JAEKTPUYECKOTO HAMPSKEHUS TPU MOCIIE0BATEILHOM
COCIMHEHUU NPOBOJHUKOB; MpaBWia A CHJIbI 3JEKTPUUYECKOTO0 TOKa IpPH
napayiebHOM COSIMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOYKA)

3.17

Qusuueckue sA61eHUs 8 npupooe: SIEKTPUYECKHE SBIEHHUS B artMmocdepe,
JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 10J1e€ 3eMJIH, Jpeiid MoJtocoB,
POJIb MAarHUTHOTO TOJIS 711 )KU3HU Ha 3eMJIE, IOJIIPHOE CUSHUE

3.18

Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETpP, BOJIBTMETpP, PEOCTarT,
CU€TUMK  DJIEKTPUYECKON HHEPIrUu, HIEKTPOOCBETUTEIbHBIE MPUOOPBI,
HarpeBarebHbIE AIIEKTPOIPUOOPHI (mpuMepsI), JNIEKTPUYECKHE




MIPEIOXPAHUTENH, 3JIEKTPOMArHuT, A JIEKTPOABUraTellb IOCTOSIHHOIO TOKa,
TEHEPaToP NOCTOSHHOIO TOKA

3.19 DnexTpoMarHuTHBIC BOJHBL. [1IKkana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBas monienb cBeta. [IpsiMonmHEIHOE pacipoCTpaHEeHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEJTOMIICHHUS CBETa
3.23 Hucnepcus cera
3.94 Jlunza. Xox nydeit B munze. @oKycHOE paccTosiHUe JUH3bI. OnTHyeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHIecKue MprUOOPHI
Ipaxmuyeckue pabomul
#H##Par#H##I3mMepenre ONTUYECKON CUJIBI coOuparomiel JUH3bI, (POKYCHOTO
paccTostHHsI COOMpArOIIel JIMH3HI (TI0 CBOWCTBY paBEHCTBA Pa3MepOB MpeaMeTa
1 N300paXKeHHs, KOTJa IPEMET PACIIONOKEH B TBOWHOM (hoKyce), moKa3aTess
3.26 MIPEeIOMIIEHHUS CTEKJIA.
###Par#Ht#lccnenoBanne CBOMCTBA N300PKEHUS, TTOTYICHHOTO C IMOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUsI (POKYCHOTO pacCTOSIHUS JIBYX CJIOXEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa MPEJOMIICHHS CBETOBOTO JIyda OT yrila MajeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenus ComHna u JIyHbI, 1BeTa Ted,
' ONITHYECKHE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TEPHUCKOTN, QOToANIapar, ONTHYECCKHE
CBETOBO/IBI
4 KBAHTOBUBIE SBJIEHUA
41 PaguoaktuBHOCTh. Anbda-, OeTa-, raMMa-u3inydeHus. Peakiuu anbga-u Oeta-
pacmaza
4.9 OmnbiTel Pesepdopma mo paccesHuto anbga-uactuil. [LmaHerapHas MoJelb
' aroma
4.3 CoctaB atoMHOTrO0 sifjpa. M30Tomnsl
4.4 [epuon nonypacnaia aTOMHBIX sIEp
4.5 SlnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOIO M MACCOBOTO YHCEI
Qusuyeckue s61eHUsi 8 npupoode: ESCTECTBCHHBIM paJMOAKTUBHBIA (oH,
4.6 KOCMHYECKUE JIy4H, PaAJMOAKTHBHOE HW3IyYCHUE MPUPOJHBIX MHUHEPAJIOB,
JIeiCTBUE PaJIMOaKTHBHBIX U3TYUYE€HHUI Ha OPraHu3M YeloBeKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, HHMBUAYaJIbHBIH I03UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAd SHEPreTuKa
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