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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTeNnbHON mporpamMmebl, mpenctaBieHHbix B PI'OC OO0, a Ttakke ¢ yd4éroMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.

Conmepxanue  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKH Ha
JeATeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl.

[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IEeNbI0 OKa3aHUSI METOJMYECKON MOMOIIIM YUYUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.

®usuKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLECCOB U SBJICEHUH, W3y4aeMbIX XUMUEH,
Ouonorueil, actrpoHomueil u usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opas3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0cO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO IPAMOTHOCTD:

® Hay4yHO OOBSCHSTDH SIBIICHUS;

® OLCHUBATh U IIOHHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,

¢ HHTCPIPCTUPOBATH JAHHBIC U UCII0JIb30BATh HAYYHBIC JOKA3aTCIbCTBA I
ITOJIY4CHHS BBIBOJOB.

Henn wn3yueHust (U3MKUM Ha YpPOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs ONpEICICHBI B
Konnenuuu npenojaBanus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OpraHU3alMiIx
Poccuiickoit @enepanuu, peaqu3yloLMX OCHOBHbIE 001Ie00pa3oBaTeIbHbIE MPOrPAMMBI,
yTBepkAEHHON pemenneM Komuternn MunncrepcrBa npocsemenust Poccuiickoin denepannn
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).

Hean usyyenus pusnku:

e npuoOpeTeHHe UHTEpeca U CTPEMIIEHUS 00yUalOIIMXCsl K HAyYHOMY U3Y4YEHHUIO

IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® PpPa3BHUTHC HpeHCTaBHCHHf/'I O HAYYHOM MCTO/JC MMO3HAHUA U q)OpMI/IpOBaHI/IC
HCCIICA0BATCILCKOIO OTHOMICHHUA K OKPYKAIOIUM SABJICHUAM



e (opmMupoBaHUE HAYIHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3yYCHHsI OCHOB CTPOCHHS
Matepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue MPEACTABICHUN O PO PU3UKHU ISl PA3BUTHS IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTUH;

® pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX chepax Oyaymieil mpodeccuoHaIbHOM
JEeSITENIbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JJaJIbHENWIIIEMY 00YUYEHHUIO B 3TOM
HaIlpaBJICHUH.

JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00eCIIeYNBACTCS PEIICHUEM CIISYIONINX 3a/4a4:
® TpUOOpETEeHHE 3HAHUN O TUCKPETHOM CTPOCHHH BEILIECTBA, O MEXaHHUYECKHX,
TCIIOBBIX, DJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBLIX ABJICHUAX,

e puoOpeTeHrne YMEHUN ONMCHIBATh U OOBSCHATH (PU3HMUECKUE SBIICHUS C
WCII0JIb30BAHNEM TOJIy4YEHHBIX 3HAHUM;

® OCBOCHHC MCTOOOB PCIICHHUA HpOCTGfIHIHX paCLIéTHI)IX 3aaa4 ¢ UCIIOJIb30BaHUEM
(1)I/I3I/I'-IGCKI/IX MOJI@J'ICI\/'I, TBOPUYECKHX U MMPAKTHKO-OPUCHTUPOBAHHBIX 34144,

® pa3BUTHE YMEHUH HAOIIOAATH MPUPOTHBIC SIBJICHUS M BBITIOIHSATH OTBITHI,
nabopaTtopHble pabOThl U SKCIIEPUMEHTAIbHbIE UCCIIEAOBAHUS C UCTIOJIB30BAHUEM
W3MEpPUTENbHBIX TPUOOPOB;

® OCBOCHHE MPUEMOB PaOOTHI C HHPOPMALIHEH (PU3UIECKOTO COACPIKAHUS, BKITFOTAs
WH(POPMAIIHIO O COBPEMEHHBIX JIOCTIKEHHUIX (PU3UKH, aHAIN3 U KPUTHIECKOE
OIleHUBaHMUE MH(POPMAIINK;

® 3HAKOMCTBO co chepamu MpoecCUOHANBHOMN AeATEeIbHOCTH, CBI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UUYECKOI HAYKH.

Ha uzyuyenue ¢pusuku (6a30BbIi ypoBEHb) Ha yPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 vaca B Heenio).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEKOMEHAATENbHBIA XapaKTep, YYUTENb JIelaeT BHIOOp MpoBeaeHUs JabopaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYaromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

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

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenMUMHBL M3Mepenue ¢usuueckux BenuunH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0OBbsACHEHHEe HabmogaemMoro spiaeHus. OmnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®wuzndeckne NpUOOPHI U POTIeIypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U IU(POBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimot.
1. OmpeneneHue 1eHBI AETICHUS IIKATBI U3MEPHUTEIBHOTO MPUOOpA.

2. W3mepeHwne pacCTOSHUM.
3. H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.
4. OnpenerieHre pa3MepoB MaJIbIX TEI.

5. HM3mepenue temmneparypsl pU NOMOIIHY KUIKOCTHOTO TEPMOMETpPA U JaT4uKa
TEMIEPATYPHI.

6. HpOBeI[eHI/Ie HCCICA0BAaHMs 110 MMPOBEPKE 'MIIOTE3bI: JaJIbHOCTD noaéra rapuka,
IMYIIECHHOI'O TOPU30HTAJIBHO, TEM 6OJ'IBH_I€, yeM 0OJIbIlle BEICOTA IIyCKa.

Pasznen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BelecTBa: aToMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHL, J10Ka3bIBAIOIIME
JMCKPETHOE CTPOEHHE BELIECTBA.

JIBukeHue dactul BemiecTBa. CBsA3b CKOPOCTH JBMXKEHMS 4YacTUL] C TEMIEPAaTypOM.
bpoynoBckoe nBmwxenue, auddysus. B3aumozelicTBHe dYacTul] BellecTBa: NPUTSHKEHUE U
OTTaJIKMBAHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, JKMAKOCTEM M TBEPABIX
(KpucTaJUIMYEeCKHX) Tel. B3auMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX AaTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUM
BO/JIBL.

Hemoncmpayuu.

1. HaOmoneHue GpOyHOBCKOTO JBMKEHHUS.

2. Hab6mronenue nuddys3un.



3. Ha6HIOI[€HI/Ie SIBHGHI/Iﬁ, OGBHCHHIOH.IHXC?I MPUTHKCHUCM UJIM OTTAJIKMBAHUCM YaCTUL]
BCIICCTBA.

Jlabopamopusie padbomot u onvimel.
1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (poTorpaduii).

2. OnsbITHI 110 HAOTIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ia30B.
3. OnbITHI 0 0OHAPYKEHUIO IEHCTBHUS CHII MOJIEKYISIPHOTO MPHUTSKEHHUS.

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

Mexannyeckoe JBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKeHHe. CKOpOCTb.
CpenHsis CKOpOCTh ITPU HEPABHOMEPHOM JBMKEHUU. Pacy€r myTu U BpeMeHH JBUKECHHUSL.

SBnenue wHepnuu. 3aKOH WHEpIUU. B3aumonelcTBUE TeNl Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnmoTHocTh BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiictBus Tten. Cuia ympyroctd U 3akoH ['yka.
N3Mepenne cuiibl C MOMOLIBIO JWMHAMOMETpa. SIBlIeHWE TATOTEHUs M cuiia TsokectH. Cuna
TSKECTH Ha JApyrux IutaHerax. Bec tema. HeBecomocTs. CrnoxkeHue Cwil, HanpaBJI€HHBIX I10
onHOU npsimMoil. PaBHozelcTByromas cui. Cuna tpeHus. TpeHue CKONBKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

emoncmpayuu.

1. HaOmromeHne MEXaHUYECKOTO IBIDKEHUS TENA.

2. H3mepeHne CKOpPOCTH MPSMOJMHEHHOTO JBUKCHUS.

3. HaOmroneHue siBIeHUS WHEPITUU.

4. HalGmroneHue u3MeHEHUs CKOPOCTH MPU B3aMMOICHCTBUH TEJL.
5. CpaBHeHHE MaccC MO B3aUMOJICHCTBHIO Tell.

6. CnokeHue CuI, HallpaBJIECHHBIX 10 OJTHOM MPSIMOM.

Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B )KUJIKOCTH, MOAETU
AIIEKTPUYECKOTO aBTOMOOUJIS U TaK Jaiee).

2. OmpegneneHue cpefHei CKOPOCTH CKOJIbKEHHUS OpycKa WK IIapuKa M0 HaKJIIOHHOMN
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEA.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTskeHus (IedhopMaIium) NpyKUHbI OT
MIPUIIOKEHHOM CHUJIBI.

5. OHLITH, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD CUJIbI TPECHUS CKOJIbXXCHUSA OT BECa TCJIa U
XapaKTepa CONMPUKACAOIUXCA HOBerHOCTCI\/’I.

Pasnen 4. /laBieHue TBEPABIX TeJl, s KHAKOCTEH M ra3oB.



Hasnenne. CriocoObl yMEHbIICHHUS U YBEJIIMUCHUS AaBleHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00béMa, Temneparypsl. llepenaua naBineHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. IIlHeBMaTHueckne MamMHbBL. 3aBUCUMOCTb JABJIEHUS >KMJKOCTH OT
rryounsl.  [mapocratumdeckmii  mapagokc. CooOmiarommecs cocyasl. | mapaBiudecKue
MEXaHU3MBI.

Atmocdepa 3emim u atMochepHoe naBicHHE. [IpHYUHBI CYIIECTBOBAHUS BO3AYIIHOU
obosoukn 3emumm. OnbiT Toppuuernnu. M3mepeHue arMocepHOTO HaBleHUS. 3aBUCHMOCTH
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI Haa YypoBHeM Mops. IIpuboper ans u3MepeHus
aTMOC(EpHOTO JTaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrPYyKEHHOE B HUX Teso. BeITankuBaromas (apxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBucuMOCTb AaBlIEHUS Ta3a OT TEMIIEPATYPBHI.

2. Tlepenaua naBieHUS KHUIKOCTBIO U Ta30M.

3. Coolmiaromniecs CoCy/Ibl.

4. T'mapaBnuyeckuil mpecc.

5. IlposiBnenue neiicTBus aTMOC(HEPHOTO AaBJICHUS.

6. 3aBHCHMOCTP BHITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHO YacTh Tela u
IJIOTHOCTH KUAKOCTH.

7. PaBEHCTBO BHITAJIKMBAIOIIEH CHJIBI BECY BHITECHEHHOMN YKHUIKOCTH.

8. VYcnoBue miaBaHMsA TEJI: IVIaBaHUE MIIU IMOrpy’KECHUEC TEJI B 3aBUCUMOCTHU OT
COOTHOIIECHHUS INIOTHOCTEH TejIa 1 KUIOKOCTH.

Jlabopamopnwie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTHU Beca Tella B BOJie OT 00bEMa NOrPYKEHHOM B JKUIKOCTD
4acTu TeJa.

2. OrmpeneneHre BHITATKUBAIONIEH CUIIBI, JCHCTBYIOIICH Ha TEJO, MOTPYXKEHHOE B
JKUJIKOCTD.

3. HpOBepKa HE3aBUCUMOCTHU BBITaJ'IKI/IBaI-OH_Ieﬁ CHIIBI, ,HeﬁCTBYIOHleﬁ Ha TCJIO B
KNIKOCTH, OT MACChI TCJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOUICH Ha
TEJO B )KHUJAKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH Tella U OT TNIOTHOCTH
JKUIKOCTH.

5. KoHncTtpyupoBanue apeomeTpa Uil KOHCTPYUPOBAHHE JIOJKH U OTIpe/iesieHue e
IpPy30M0bEMHOCTH.

Pa3nea 5. PaGora u MOIIHOCTB. JHEpIrus.
Mexanunueckasi pabota. MOITHOCTb.



[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
poryara. [IpuMeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.
KIIJ nmpocthix MexaHu3MoB. [IpocTbie MeXxaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHetmueckas W noreHuualnbHas 3Heprus. lIpeBpamenne
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APyroil. 3aKoH COXpaHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopubvie padbomot u onvimel.
1. Omnpenenenne pabOTHI CHIIBI TPEHUS PH PAaBHOMEPHOM JIBIKEHUH TEJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccrnenoBanue ycloBHA PaBHOBECHS pblyara.
3. Usmepenne KIIJI HaKJIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEpTUu.

8 KJIACC

Pa3nen 6. TenuioBblie siBJ1eHHS.

OCHOBHBIE ITOJIOKEHUS MOJIEKYIISIPHO--KUHETUYECKOM TEOPHUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. OIbIThl, TOATBEP)KIAIONINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHUHU.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHUecKkoil Teopun. CMmauuMBaHWEe U KalWUISpHbIE sBIEHUA. TermsoBoe
paciiupeHue u cxxaTue.

Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTbIO TEIJIOBOTO JIBMKEHHUS YaCTHILL.
Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHre padboThl. Bupl Temionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyYeHHE.

KonuuectBo TeminoTel. YienbHas TEIUIOEMKOCTh BelIECTBA. TemiooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAITMYECKHUX
BEIIECTB. YJenpHas Temiora IuiaBieHus. I[lapooOpazoBanue u koHzaeHcanusi. lcmapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTypbl KUIEHUS OT
aTMOC(EepHOTO JTaBICHHUS.

BrnaxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBbie
JBUTATEIN U 3allUTa OKPYKAIOUIEH cpeabl.

3aKOH COXpaHEHHUs U IIPEBPALLEHNS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.
3. HabmioneHue sBieHUI cMaYMBaHUA U KalUJUIPHBIX SIBICHUH.

4, Ha6J'IIO,Z[eHI/Ie TCIIJIOBOI'0 PACIIUPCHUA TCIL.



5. VI3MeHeHue naBieHUs raza Mpu U3MEHEHUH 00bEMA U HATPEBAHHUH WJTH OXJIQXKICHUH.
6. IlpaBuna u3MepeHUs TEMIIEPATYPHI.

7. Bunel Teronepeaayu.

8. OxuakJaeHue Mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEpIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHBIX BEIIESCTB.

11. HabGmroieHne KuneHus.

12. HabOimroieHre TOCTOSTHCTBA TEMITepaTypPhl TPH TIIABJICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopnwie pabomel u onvimel.
1. OmnbITBl IO 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJISPHOTO TTPUTSKEHUSI.

2. OMNBITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MJTH caxapa.
3. OmBITHI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KHUIKOCTEH M TBEPIBIX TEI.
4. Ormpenenenne 1aBJICHUs BO3ayXa B OAJJIOHE IIMPHUIIA.

5. OMmBITBI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb JIABJICHUS BO3AyXa OT €ro 00béMa u
HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka rumoTes3sl TMHEHHOMN 3aBUCUMOCTH JITMHBI CTOJIOUKA KUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOnronenue n3MeHeHUsI BHYTPEHHEH SHEPruu Tela B pe3ysbTaTe TeIUIonepe1auu u
paboThl BHEITHUX CHUIL.

8. I/ICCJ'IG,Z[OBaHI/Ie SIBJICHHUS TEIJI000MEHa IIpu CMCIUIMBAHUU XOJ'IO,Z[HOﬁ u ropﬂqeﬁ BOJBI.

9. OnpeneneHHe KOJIMYCCTBA TCIUIOTHI, ITIOJTYUCHHOTI'O BOJIOM IIpH TEMI000MEHE C
HarpeTbiM MCTAJINIMYCCKHUM LUJIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mnpoiiecca UCHapeHHs..

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.
13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsoxk€HHOCTh 3nekTpuyeckoro noss. [IpuHnun cyneprozunuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOnexTpuyecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. Mcrounuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEKTPUUYECKUHN TOK B )KUJKOCTSIX U Ta3ax.

Onexktpuueckas uenb. Cuna Toka. OnexTpuueckoe HampsbkeHue. ConpoTHBIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH EKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMAarHuTOB B TEXHUKE. [|eicCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CnocoObl TOMYy4YEHHUS JIIEKTPUUYECKOW HHEPruu. OJIEKTPOCTaHIMHM Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

1. Dnextpuzanms Tel.

2. JIBa poja >JEKTPUUECKUX 3apsiI0B U B3aUMOJCUCTBUE 3apSKEHHBIX TEl.
3. YCTpOMCTBO U JIEHCTBUE AIEKTPOCKOTIA.

4. DnexTpocTaTHUecKas WHIYKIIHS.

5. 3aKOoH COXpaHEHUS AIIEKTPUUECKHUX 3apSI0B.

6. IIpoBOAHMKH U AUDIEKTPUKH.

7. MogaenupoBaHH€e CUIOBBIX JUHHUNA AIEKTPUUECKOTO TOJISL.
8. VcTO4YHHMKHM MOCTOSIHHOTO TOKA.

9. JIecTBUSA IEKTPUICCKOTO TOKA.

10. DneKTpUYECKUit TOK B KHUIKOCTH.

11. T'a30BBIii pa3ps.

12. 3mepenue Cuiibl TOKa aMIepPMETPOM.

13. U3mepenue 3MeKTpHUIecKOro HapsHKEHUs BOJIBTMETPOM.
14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

15. B3auMogeicTBHE TTOCTOSTHHBIX MAarHUTOB.



16. MozaenupoBaHre HEBO3MOKHOCTHU pa3/IeNICHHs MOJIFOCOB MarHUTA.

17. MonxenupoBaHue MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHO€ ToJie TOKa. DJICKTPOMArHHUT.

20. JleficTBME MarHUTHOTO TIOJISI HA TPOBOJHHUK C TOKOM.

21. DnexTpoABUraTeNhb MOCTOSHHOTO TOKA.

22. UccrnienoBanue sIBICHUS SJIEKTPOMArHUTHON HHTYKIINH.

23. OnbiTer Dapajes.

24. 3aBUCHMOCTD HAIpaBJICHUS! HHIYKITMOHHOTO TOKA OT YCJIOBHA €r0 BOSHUKHOBEHUSI.
25. DIEKTPOTEHEPATOpP MMOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.
1. OmnbITHI IO HAOTIOACHUIO ANEKTPU3ANUH TEJ UHAYKITUEH U TIPH COTPUKOCHOBEHUH.

2. I/ICCJ'IGJIOBaHI/Ie HeﬁCTBHﬂ SJICKTPUYECCKOTO IMOJIA Ha MPOBOJHUKH U JUIJICKTPHUKHU.
3. COopka u mpoBepKa pabOThI AIMEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

4. V3mepeHwHe U peryJupoBaHUE CUJIBI TOKA.

5. H3mepenue u peryarpoBaHHe HAPSHKCHHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYLIETO YEPE3 PEIUCTOP, OT CONPOTUBIICHHUS
pEe3UCTOpa U HATIPSKEHUS Ha PE3UCTOPE.

7. OHBITI)I, ACMOHCTPHUPYIOIIHUE 3aBUCUMOCTD JICKTPHUICCKOI'0 COIMPOTHUBIICHUA
IIPOBOAHHMKA OT €I0 JJIWHEI, ITIOMIAAN IIOIIEPEYHOTO CCUYCHUA U MaTCpHrajia.

8. HpOBepKa IIpaBujia CJIOXKCHUA HaHpH)KeHI/Iﬁ IIpU MOCJICA0BATCIIbHOM COCAUMHCHUU
ABYX PE3UCTOPOB.

9. TIlpoBepka mpaBuia Ajsl CHIbI TOKA MPU HapaieIbHOM COSTUHEHUN PE3UCTOPOB.
10. Ompenenennie pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. Omnpenenenrie MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMO Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HApsHKEHHUS
Ha Hell.

13. Onpenenenune KIIJ] HarpeBarens.

14. HccnegoBanue MarHUTHOTO B3aMMOJICHCTBUS IMTOCTOSIHHBIX MarHUTOB.



15. I/I3yquI/Ie MaravTHOI'O IOJIA NOCTOSAHHBIX MAIrHUTOB ITPH UX O6’beZ[I/IHeHI/II/I n
pa3ieliCHHH.

16. UccnenoBanue AeWCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJAEUCTBUSI KaTyILIKH C TOKOM U
MAarHuTa OT CWJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. 3yyenne AeHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.
19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.
20. Usmepenne KITJ snexkTpoaBuraTenbHON YCTaHOBKH.

21. OnsITHI 110 HUCCIICAOBAaHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUU: UCCIICIOBAHUC
N3MEHEHUH 3HaYSHUS U HaIlpaBJICHUA MHAYKIXMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe ABukeHHe. MarepuanbpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBW)KEHMs. PaBHOMepHOe mnpsMoJuHEeHHoe pABMxkeHue. HepaBHomepHOe
NpAMOJIMHENHOE JBWKeHUe. CpeaHsis U MTHOBEHHasi CKOPOCTh Teja MPH HEPAaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckopeHHOE TpsiMosinHeliHOe aBkeHne. CBoOoaHOe maneHue. OnbIThI
lNanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpYXKHOCTH. [lepron u yactora oOpameHus. JIuHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

[Tepsriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akon Hptorona. [lpuHumn
CYIIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMS, CUila TPEHHS
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaJaeHHUS.
JlBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Neperpy3KH.

PaBHOBecne marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenue umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUs MMITYJbCa.
PeakTuBHOE nBMXKEHUE.

Mexanuyeckass paboTa U MOIIHOCTb. PaboTa cunm TsbkecTH, ynmpyroctd, TpeHusi. Cs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHumaneHas 3Heprus cxatol npyxxuHsl. Kunetnueckas sneprus. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabGmroneHue MEXaHU4YeCKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHI/IC nyTe171 u TpaeKTOpI/Iﬁ JABVOKCHHSA OJHOTI'O M TOTO K€ TE€JIa OTHOCUTCIIBHO
PAa3HbIX TEJI OTCYETA.



10.
11.
12.
13.
14.
15.
16.

N3mepenue CKOpoCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.
Habnronenue nBHXEHHS Tela 10 OKPYKHOCTH.

Habmtonenne MmexaHu4ecKkux sIBJICHUH, IPOUCXOIAIINX B cucTtemMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEIFHO KaOMHETa (hU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habnroienue paBeHcTBa CUJl MPU B3aUMOIEUCTBUU TEJl.

N3menenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Iepenaua nMmynbca Ipy B3aMMOAECHCTBUH TEIL.

[IpeoOpa3oBanust SHEPTUU MPU B3aUMOACHCTBUHU TEJl.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHHe UMITyJIbCa IPU a0COJIOTHO YIIPYTrOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM I1aJICHUH.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU IBKEHUH TeJia MO JEHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1.

KoHcTpynpoBanue Tpakra i pa3roHa 1 JajdbHEHIIero paBHOMEPHOT O ABMKEHUS
IapyKa UM TeJIEKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WK ABMXKEHUS [IapUKa 110
HAKJIOHHOM TUIOCKOCTH.

Omnpenenenre ycKOpeHUs Tella IpU PaBHOYCKOPEHHOM JIBHKEHHUH [0 HAKIIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU IIyTU OT BPEMCHHU IIPHU PABHOYCKOPCHHOM JIBUKCHUU 0e3
HavanabHOU CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIU ITPU PaBHOYCKOPCHHOM ABHXCHUN 0e3 HayaJabHOMI
CKOPOCTH IIYTHU OTHOCATCS KaK pAJ HEUETHBIX YUCel, TO COOTBECTCTBYIOIIUC
MMPOMCIKYTKH BPEMCHH OJJUHAKOBBLI.

HccnegoBanue 3aBUCUMOCTH CHJIBI TPCHUS CKOJIB)KCHHUA OT CHJIBI HOPMAJIBHOT'O
JaBJICHHA.

Onpenenenue kodhUIMEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenne KECTKOCTU NPYKUHBI.



9. Omnpenenenrie pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBIKCHHUH TeJia T10
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenenne paboOThI CHUITBI YIIPYTOCTH TIPH MOABEME IPy3a C UCTIOJIB30BAHUEM
HETIOIBM)KHOTO U TIOIBH)KHOTO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAHEHUS SHEPTHHU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
amMIMTyna. Marematud4ecKuil M NOpPYKMHHBIM MasTHUKM. lIpeBpamienwe »sHeprum Ipu
KoJie0aTeIbHOM JIBM)KEHUU.

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pesonanc. MexaHM4ecKue BOJIHBI.
CpoiicTBa MexaHM4ECKUX BOJH. [Ipo10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCcKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

emoncmpayuu.

1. Habmronenue xoneGaHuil Te MO 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

2. HabGnronenue koneOaHU Tpy3a HA HUTH M HA TIPYKHHE.

3. HabGnroneHne BEIHYXICHHBIX KOJICOAHUH U pe30HaHca.

4. PacnpocTpaHeHHE MPOJAOTBHBIX U MMOTIEPEUYHBIX BOJH (HA MOJICIH).
5. HaOGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AxycTU4eckuil pe30oHaHC.

Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJICOAHUN MATEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEpUOJIa KOeOaHU PY>KUHHOTO MasATHHKA.

3. HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH II€pUOaa KOJIeOaHMH IMOABCIICHHOI'O K HUTH I'Py3a OT
JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IIEpUoJia KOJeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. HpOBepKa HC3aBUCHUMOCTH IICpHUOIa KOJIEOaHUH I'py3a, IOABCHICHHOI'O K HUTH, OT
MacCcChI I'py3a.

6. OHLITH, ACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD IICPpUOJa KoJIeOaHUI MPY>XKUHHOT'O
MadTHHKA OT MACChbI I'py3a U JKECTKOCTHU IMPY>KUHBIL.

7. W3mepeHue yCKOpeHUs! CBOOOHOTO MaCHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIC BOJIHBI.

DONEeKTPOMarHUTHOE TNoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nekTpoMarHUTHBIX BOJH. Mcnonp3oBaHe 37I€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.



DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopubvie pabomot u onvimel.
1. H3y4yeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3nes 11. CBeToBbIe IBJICHHS.

JlyueBasg mopnens cBera. Mcrounuku ceera. [IpsmosimHElHHOE pacnpOCTpaHEHUE CBETA.
3armenus Conuua u Jlynsl. Otpaxkenue cBerta. [1mockoe 3epkano. 3akoH OTpaKE€HHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEee OTpa’kKeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOAX.

Jlunza. Xox myueir B mmH3e. OmnTuueckas cucrema (oToammapara, MHKPOCKONA H
Teneckomna. ['1a3 kak onTudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxxenne 6enoro cera B criekTp. OnbiTel HptoToHa. CriojkeHne CIeKTPaIbHBIX [IBETOB.
Jucnepcus cera.

emoncmpayuu.

1. TlpsmonuHeitHOE pacnpocTpaHEeHHE CBETA.

2. OrpaxeHHe CBeTa.

3. Tlomydenne n300paKeHUI B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
4. TlpenomiieHue cBeTa.

5. Onrnyeckuii CBETOBO/I.

6. Xox myuel B coOuparoIiei JInH3e.

7. Xox yuel B pacCEUBAIOIICH JIMH3E.

8. IlomydeHnne n300paKEHUI C TOMOIIBIO JIMH3.

9. Ilpuniun aeicTBus GoToamnmapaTa, MUKPOCKOTA U TEJIECKOIIA.
10. Moxens riasa.

11. PaznoxeHue 6e10ro cBeTa B CIIEKT.

12. Tlonyuenue 6e10ro cBETA MPH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie pabomot u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH yIJia OTPaKEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

2. I/IzyquI/Ie XapPaKTCPUCTUK I/I306pa)KCHI/ISI npeaMceTa B IIJIOCKOM 3CpKaJIC.

3. HccnegoBanue 3aBUCUMOCTH yrijia nmpeJIoMJICHUsI CBETOBOTO JIy4da OT yI'Jjla IMa/ICHUS Ha
T'paHULC «BO3AYX—CTCKIIO».

4. TlomyueHue n300pakxeHUH ¢ TOMOIIBIO COOMPATOIIEH JINH3BI.



5. Ompenenenue GOKYCHOTO PACCTOSIHUS M ONITHYECKOMN CHITBI COOMPAIONICH JTNH3HI.
6. OMNBITHI IO Pa3JI0KEHUIO OEIOTO CBETA B CIIEKTP.

7. OmbITHI 110 BOCIPUATHIO [[BETA IPEIMETOB IIPU MX HAOIIOICHUN Yepe3 [IBETOBbIC
GUIBTPHI.

Pa3nen 12. KBanToBble siBICHMS.

OmnpiTel Pesepdopna n mimanerapuas moaens aroma. Mojens atoma bopa. Hcmyckanue u
roryionieHue ceera aroMoM. KBaHTel. JInHelHyaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnas Monens aromuHoro snpa. M3otombel. PamnoaktuBHblE mpeBpamienus. llepuon
roJypacnajaa aTOMHBIX sIIep.

SnepHble peakiny. 3aKOHBI COXPAHEHHUS 3apsiJIOBOTO U MAcCOBOTO YHCEN. DHEPIus CBSI3U
aToMHbIX sjaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JlecTBUSA paAMOAKTUBHBIX U3JIyY€HHUI HA )KUBBIE OPTaHNU3MBI.

emoncmpayuu.

1. CnexTpsl U3Ty4eHUs U NOTJIOMICHUS.

2. CrHekTpbl pa3TUYHBIX Ta30B.

3. CnexTp BoJIOpOIa.

4. HaGmrogenue TpekoB B kamepe BuibcoHa.

5. PaboTta cuérunka HOHU3UPYIOIIUX U3TyUYEeHUH.

6. Perucrpanus u3aydeHus MIPUPOJIHBIX MUHEPATIOB U IMPOYKTOB.

Jlabopamopnuie pabomel u onvimel.
1. HaGnroneHue CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTyUCHHUS.

2. MHccrnenoBanue TPeKOB: H3MEPEHUE SHEPTHUH YaCTHUIIBI TI0 TOPMO3HOMY ITYTH (T10
dhoTtorpadusim).

3. M3mepeHwne paauoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-0000 1AM A MOLYJIb.

[ToBTOpHTENBEHO--0000IIAIOIIMIT  MOAYAb NpEAHA3HAUYeH ISl CHCTEeMaTH3alud |
00001IeHNsT IPEAMETHOTO COJCPIKAaHMSI U OTIBITA ACATSIHLHOCTH, TPHOOPETEHHOTO MPU U3yYEHUH
BCEro Kypca (DPM3MKH, a TaKXKe Ui MOATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY 10
¢bu3uke a1 00yJaroUINXCsl, BHIOPABIINUX 3TOT YU€OHBIN MpeaMeT.

IIpy W3yd4eHUM JAHHOTO MOJXYJS pPEAIM3YIOTCS U CHCTEMaTH3UPYIOTCS  BUbI
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecreuuBaercs JOCTHXKEHHE TNPEAMETHBIX U
MeTanpeIMETHbIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (hopMupyeTcs ecTeCTBEHHOHaydHas
IPaMOTHOCTh: OCBOCHHME HAayYHBIX METOJOB HCCIEIOBaHMS SBICHUA HPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHASA IOIy4YCHHbIC 3HAHMA,
pelaTh 3a/1a4M, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.



[IpuHIMIMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3jiela pealu3yercs 3a cUéT Toro,
4TO 00y4JarouIrecs BBIIOIHAIOT 3aaHusl, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE TOJYYEHHBIX 3HAHUN PAacIlO3HABATh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS
B OKpY)Karolllel IPUPOJE U OBCEIHEBHOM KU3HY;
WCIIOJb30BAaTh HAYYHBIE METOIBI UCCIIETOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU MIIOTE3 U MOTYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH HaydHbIE OCHOBBI HamOOJee BAKHBIX JIOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB JHEPIMU Ha OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA I[POI'PAMMBI IIO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenue (U3UKH Ha ypOBHE OCHOBHOTIO 0OIIEro oOpa3oBaHUS HANpaBlICHO Ha JOCTUKEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIAMCTHBIX O6paSOBaTCJII)HI)IX PE3YJIbTATOB.

B pesynbprare m3ydeHus GU3NKH Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus y 00ydaroIierocs

OyayT chOpMHUPOBAHBI CIICYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

() mposiBJIeHHE UHTEpeca K UICTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3MUECKOI HAYKH;
(] IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

] rOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

[J oco3HaHHUE BaXXKHOCTH MOPAJIbHO--3TUYCCKUX IMPUHIIUIIOB B ACATCIbHOCTHU y‘-IéHOl"O;
3) acTeTM4YECKOr0 BOCIIUTAHMSI:

(] BOCIIpHUSITHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

(] oco3HaHMe HEHHOCTH (PU3MUECKO HAyKH KaK MOIIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

(] pa3BUTHE HAYYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0J1ATONOJyYHs:

[] oco3HaHME LIECHHOCTHU 0€e30I1aCHOTO o6pa3a KHU3HU B COBPEMCHHOM TEXHOJIOTHUYCCKOM MHUPE,
Ba’>XHOCTH IIpaBHJI 0e3omacHOro IMMOBCACHHUA HA TPAHCIIOPTEC, HA JOPOrax, € 9JICKTPUICCKUM H
TCIIJIOBBIM O60py,HOBaHI/IeM B JOMAIITHUX YCJIIOBUAX;

[J chopmrpoBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Ipyroro 4eJoBeKa;

6) TPyA0BOro BOCIMTAHUSA:

[l akTUBHOE yY4acCTuC B pCHICHUHN TPAKTUYICCKHUX 3a1aY (B paMKax CEMbHU, 06pa30BaTeJ'IBH01>i
opranusanuu, ropozaa, Kpa}l) TEXHOJIOTUYECKON M COLIMAIbHOM HaIlpaBJICHHOCTH, Tpe6y101unx B TOM
YUuCJIC U CI)I/I3I/I"ICCKI/IX 3HaHPII>i;

[] uHTEepeC K MPaKTUYECKOMY M3YUEHHIO Podeccuil, CBA3aHHBIX ¢ (PUUKOIL;

7) HKOJIOrHYeCcKOro BOCIIHTAHHA:



e [J opueHTanus Ha MpUMEHEHHE GU3NIECKUX 3HAHUH JUISI pelIeHHs 3aa4d B 00JIaCTH OKPY KaromIen
Cpebl, IUNITAHUPOBAHHUS IIOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IIOCJICICTBUN JUIS OKPYKAOIEH
Cpelbl;

e [J oco3HaHue rII0OATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MyTel UX PELICHHUS;
e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM CONMAJbLHON U MPUPOIAHOI CpeIbl:

e [J moTpeOHOCTH BO B3aMMO/ICHCTBUHU NP BBHIIIOJHEHUH UCCIIEIOBAHUN U MMPOEKTOB (pr3nyecKon
HaIIPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JPYTHX;

e [ MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO 1EATEIbHOCTD;

e [ moTpeOHOCTh B (JOPMUPOBAHUY HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH UIECH, TIOHSTHS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBJICHUSX;

e [] oco3HaHue 1epULIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00s1acTH (DU3UKY;
e [] IuIaHUPOBAHUE CBOETO PAa3BUTHSI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

e [] cTpeMJIeHHE aHAJIU3UPOBATH U BBIABIIATH B3aUMOCBS3H MPUPOIbI, 00IIECTBA U SKOHOMUKHU, B TOM
YlClie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUK;

e [] oIleHKa CBOMX JCHCTBUM C yUETOM BIUSHUS Ha OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX IJI00aTbHBIX
OCJIEACTBUI.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs mporpamMMbl Mo (U3MKE HAa YpOBHE OCHOBHOIO 001Iero oopazoBaHus y
oOyuatomierocss  Oyayr  chopMmupoBaHbl ~ MeTampeAMeTHble  Pe3yJbTaThl,  BKIIOYAIOLIUE
M03HABaTe/IbHbIE YHUBEPCAJIbHbIE ydeOHbIE NEHCTBUSA, KOMMYHHKATHBHBIE YHHBEpCalbHbIE yueOHbIE
NeMCTBUS, peryJIsATUBHbIC YHUBEPCAIbHbIC YueOHbIE EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBrble JJornyeckue aefcTBUA:
® BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SBICHUN);

¢ YyCTAaHABJIMBATb CYHICCTBCHHBIﬁ IIPpHU3HAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBAaHUA IJIA O606H.I€HI/I$I n
CpPaBHCHUA;

¢ BbBIABJIATH 3dKOHOMEPHOCTHU U MTPOTHUBOPECUYNA B pACCMATPUBACMBIX (l)aKTaX, JaHHBIX U
Ha6J'IIOILeHI/I$[X, OTHOCAIIHNXCA K (1)I/I3I/IIICCKI/IM SABJICHUSAM,

¢  BbIABJIATH IPUYIUHHO--CICACTBCHHBIC CBA3U IMTPU U3YUCHUU q)HSH‘leCKI/IX SIBJICHUH U
IponecCoB, ACIATb BbIBOJABI C UCIIOJIB30BAHUCM ACAYKTHBHBIX U UHAYKTHUBHBIX
YMO3aKHIOquHﬁ, BBIJIBUI'aTh T'MIIOTC36I O B3aUMOCBA3AX (bI/IBI/I‘-ICCKI/IX BCJIMYMH,

®  CaMOCTOATENBHO BBIOMPATh CHOCOO pelieHus: yueOHO! pU3ndecKoil 3ajauu (cpaBHEHNE
HECKOJIbKUX BaAPHAHTOB pelleHHs], BEIOOp Hanbo1ee MOAX0ISAIIEro ¢ YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ncciaenoBarebCKue AeiCTBHS.

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGI[OBaTeJIBCKI/Iﬁ HUHCTPYMCHT IIO3HAHUA,

MPOBOJIUTH [0 CAMOCTOSITETILHO COCTABIIEHHOMY TUIaHY OTIBIT, HECIIOKHBIN (PU3NUECKUI
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIE0BAaHNE (PU3HMUECKOTO SIBJICHHUS,

OIICHUBATh HA IPUMEHUMOCTH M JIOCTOBEPHOCTh HH(OPMAIHIO, TOTYISHHYIO B XO/I€
HCCIEA0BaHUS WIM SKCIIEPUMEHTA;

CaMOCTOSITEIIBHO (POPMYITHPOBATH 000OIIEHUS M BRIBOJBI TI0 PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIOICHUS, OTIBITA, UCCIICIOBAHHSI,

MMPOTHO3UPOBATH BO3MOKHOE JIalIbHENIIIee pa3BUTHE (PU3UUECKUX TTPOIIECCOB, a TAKXKE
BBIJIBUTATh MIPEANOIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUAX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTH Pa3IU4HbIE METObl, HHCTPYMEHTBI U 3alIPOCHI PU MOUCKE U 0TOOpE MHPOPMALUH
WM JTaHHBIX C YUETOM MPEUI0KEHHOHN yueOHO# (pu3ndecKoil 3a1auu;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHBIX BUIOB U
dhopm mpencTaBIeHNUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpesicTaBiIeHUs] UHPOPMALUU U
WUTIOCTPUPOBATh pelIacMble 3a/1a4l HECIOKHBIMU CXEMaMU, AnarpaMMaMu, MHOM rpadukoil
U UX KOMOMHALUAMHU.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

B X0JI€ 00CYXJICHUSI yueOHOTO MaTepuaia, pe3yJbTaToB JIA0OPATOPHBIX pabOT M TPOCKTOB
3aJaBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA
peleHue 3a1auu 1 o aep kanue 01aroKenaTelIbHOCTH OOIICHHS,

COIIOCTABJIATH CBOHU CYXKICHUA C CYXKACHUAMHA APYIrUX YYaCTHUKOB AWajIora, O6Hﬂpy>KI/IBaTB

Pa3IMIueC U CXO0ACTBO HOBHHHP'I;

BbIpaXXaTb CBOIO TOYKY 3PCHUS B YCTHEIX U IIMCBbMCHHBIX TCKCTAX;

HY6J'II/I‘IHO MMPpEACTABJIATD PE3YJIbTATHI BBIIIOJIHCHHOT'O (1)I/ISI/I‘IGCKOFO OIIbITa (BKCHepI/IMeHTa,
HCCICOOBaHMA, HpOCKTa);

IIOHUMATb U UCIIOJIb30BATh IMPCUMYILCCTBA KOMaHJHOU U HHHHBHHyaHBHOﬁ pa6OTBI IIpu

pElIeHUH KOHKPETHON (PU3HUECKOil MPoOIeMbl;

NpUHUMATh LCIIN COBMECTHOM ACATCIIbBHOCTH, OPraHU30BbIBATH JIECTBHUS IO €€ TOCTHIKEHHUIO:

pacnpeacisiTb poJiu, O6Cy>KI[aTB MMPpOUECChI U PE3YJIbTAThI COBMECTHOM pa6OTH, 0606H_18.TB

MHCHHA HCCKOJBKHUX HMHeﬁ;

BBITIOJIHATE CBOIO 4aCTh pa60TBI, AOCTUTasA KAYE€CTBCHHOT'O pE3yJibTaTa I10 CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPYA CBOU JIENCTBUS C APYriMU YJICHAMH KOMAHBbI;

OIICHMUBATh Ka4CCTBO CBOCI'O BKJIaJda B 06H.[HI>1 IMPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO
C(l)OpMYJ'II/IpOBaHHBIM Y4aCTHUKaMU B3aHMMOJICHCTBUS.



PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCcTBUA

CaMoopraHmaunﬂ:

BBISIBJIATH TIPOOJIEMBI B )KH3HEHHBIX M YYEOHBIX CUTYAIUSIX, TPEOYIOMNX [T PEIICHHS
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX NTOAX01aX MPUHATHUS pEUICHUN (MHAUBUIYaIbHOE, IPUHITHE
pellIeHUs B IpyIIe, IPUHITHE PELLICHUN TPYyNIoil);

CaMOCTOSITENIBHO COCTABJISAThH AJITOPUTM peLIeHUs PU3NYECKOM 3a/1auM U IJIaHa
HCCIIEIOBAHUS C YUETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMeHTHPOBAaTh MpeAsaraéMble BapUaHThl pelICHUI;

JieNnaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTPO/1b, 3MOLMOHAIbHBIN HHTEJLICKT:

AaBaTb aICKBATHYIO OLICHKY CUTyalluu U Mpe€ajiaraTsb jiaH e€ U3MCHCHHA,

OOBSACHATH MPUYUHBI JOCTHKEHUS (HEAOCTHKEHNS) PE3Y/IbTaTOB JAESITEIbHOCTH, AaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH (B TOM YHUCIIE B X0/ BHIIIOJHEHUS (PU3UUYECKOTO
WCCIIEIOBAHUS WIIM IIPOEKTa) HA OCHOBE HOBBIX 00CTOSATENHCTB, M3BMEHUBIIUXCS CUTYaALUH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OLCHUBATh COOTBCTCTBUEC PE3YyJibTaTa LECIN U YCIIOBUIM,

CTaBUTH ce0s HAa MECTO JPYroro yejaoBeKa B XOJIe CIopa WU AUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelieHnH GU3NYECKUX 3a/1a4 UK B YTBEPHKICHUSAX HA
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K kxoH1y 00y4eHus: B 7 Kiacce npeMETHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JOJKHBI OTpaXxaThb
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

UCIOJIb30BATh NOHATH: (PU3MUYECKHE U XUMUYECKUE SIBICHUS, HAOII0A€HUE, SKCIIEPUMEHT,
MO/I€]1b, TUIIOTE3a, €IUHUIIBI (PU3MUYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BellecTBa (TBEPIOE, )KUKOE, Ta3000pa3HOe), MEXaHUYECKOE IBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NMPSMOJIMHENHOE), TPAeKTOPHS, PaBHOJACHCTBYIOIIAs cuila, AedopMarius
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAOINECS COCY/IbI;

pa3inviaThb ABJICHUS (I[I/ICI)CI)Y?»I/IH, TCIIJIOBOC ABWXXCHNUEC YaCTHUL BEIIECTBA, pPABHOMCPHOC
ABHUIKCHUC, HCPABHOMCPHOC ABWKXCHUC, HHCPU M, B3aHMO/ICHCTBHE TCJI, pPaABHOBCECUC TBépI[BIX
TCI C 3aerHHéHHOﬁ OCBIO BpalllCHUs, Irepeaavya JaBJICHUA TBép,Z[LIMI/I TCJI1aMU, ) KUAKOCTAMU U
razaMu, aTMOC(I)CpHOC JAaBJICHUC, TIJIaBAHUC TCJI, IIPCBPALICHUA MEXaHHU4YeCKOM 3Hepr1/11/1) 110
ONMNCAaHUIO UX XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC
(1)I/I3I/IHCCKOC SABJICHUC,



pacro3HaBaTh MPOSBICHNUE H3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM MHUPE, B TOM
yrcie Gpusnyeckue sBICHHS B IPUPOJIE: IPUMEPHI IBMXKEHUS C Pa3IMUYHBIMU CKOPOCTSIMH B
JKUBOU U HEXXUBOU IIPUPOJE, NEHCTBUE CUIIbI TPEHUS B IIPUPOJIEC U TEXHUKE, BIUSHUE
aTMOc(EepHOTO JaBJICHHs HA )KUBOM OpraHu3M, IIaBaHKUE PbIO, phIuaru B TeJe YesloBeKa, Ipu
3TOM IE€PEBOJIUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYI0, BBIJIENIATH CYIIECTBEHHbIE CBOIICTBA
(mpu3HakM) PU3HUECKUX SIBICHUH;

OTIMICHIBATh U3yYCHHBIC CBOMCTBA TE M (PU3UYECKHE SIBIICHUS, HCIIONIB3Ys (PU3HUECKUE
BEITMYHHEI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEIHSST CKOPOCTh,
CHJIa YIPYrOCTH, CHJIa TSHKECTH, BEC Tella, CHUIa TPEHUS, TaBJIeHue (TBEPIOTO TeIa, JKUAKOCTH,
ra3a), BRITAIKMBAIOIIAS CHJIA, MEXaHHYeCKast paboTa, MOIIHOCTH, IJICYO CHJIbI, MOMEHT CHITHI,
KOA((HUITUEHT TIOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETHYECKAsT U IOTCHIMATbHASI SHEPTH),
MIPY OMTMCAHWH MTPABUIIBHO TPAKTOBATH (PU3HUECKUN CMBICI HCITOJIB3YEMbIX BEITUIHH, UX
0003HAYCHHSI U SMHUIIBI (PU3NICCKUX BEITHMYNH, HAXOUTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3HYECKYIO BETMUUHY C IPYTUMHU BETUYUHAMU, CTPOUTH TpadUKHi U3YICHHBIX 3aBUCHMOCTEH
(bM3UYECKUX BEJIIMYWH;

XapaKTEepPU30BaTh CBOMCTBA TeJl, (PU3UUECKUE SBJICHUS U MTPOIIECCHI, UCTIOTIB3Ysl TIPaBUIa
CJIOKEHHUsI CHJI (BJIOJIb OJTHOM TIpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIpaBUJIO paBHOBecCHUs pbryara (0J10Ka), «30J0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM PHEPTUH, TIPH TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTH4eCKOEe BBIPAKEHUE;

00BACHATH GU3UYECKUE SIBJICHUS, TPOLIECCH U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUUUHHO--CIICICTBEHHBIE
CBSI31, CTPOUTH OOBSICHEHHUE M3 | —2 JIOTHYECKUX IIIAaroB C OMOPO Ha 1—2 W3y4eHHBIX CBOKWCTBA
(buznyecKkux SABJIeHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aauu B 1—2 1elcTBUS, UCTIOJB3Ysl 3aKOHBI U (POPMYJIbl, CBS3BIBAIOIINE
(u3nueckue BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l 3alMChIBATh KPAaTKOE YCIOBHE,
MOJACTaBIATh GU3NYECKUE BETUYUHBI B (DOPMYJIIBI U IPOBOIUTH PACUEThI, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOIMMBIE [T PEIICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (DM3MUECKOW BEIIMUNHBI;

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXKHO PCIIXTD IIpHU ITOMOIIHN (bl/ISI/I‘IeCKI/IX MCTOJOB, B
OIIMCAHUHU UCCIICAOBAHUA BBIACIIATDH IIPOBCPACMOC IIPCAIIOJIOKCHUC (FI/IHOT63Y), pasjindaTtb U
HHTCPIIPCTUPOBATDH HOHy‘ICHHBIﬁ pe3yiibTaT, HAXOAUTh OIIHNOKH B X0J€ oIIbITa, ACJIaTh
BbIBOJIBI I10 €I'0 pE3YyJIbTaTaM;

MPOBOAUTD OIIBITHI 11O Ha6J'II-OI[eHI/II-O q)HSH‘leCKI/IX SIBJICHUN WX (I)I/I3I/I‘ICCKI/IX CBOMCTB T€II:
(I)OpMy.]'II/IpOBaTB MMPOBEPACMBIC ITPEATIOJIOKCHU, CO6I/IpaTB YCTAaHOBKY U3 IIPEIIOKCHHOTO
O60py,[[OBaHI/I$I, 3allMChIBATh XO OIIbITa U (I)OpMy.]'II/IpOBaTI) BBIBOJBI,

BBIIIOJIHATD MPAMBIC U3MCPCHUA PACCTOSAHN A, BpPCMCHU, MACCHI TCJIA, O6’béMa, CHJIbI 1
TEMIICPATYPhI C UCIIOJIB30BAHUCM AHAJIOTOBBIX U I_II/I(I)pOBLIX HpI/I60pOB, 3allMChIBATb
IIOKa3aHHuA HpI/I60p0B C y‘IéTOM 3aJJaHHOH a0COJIFOTHOM MOrpeIIHOCTH H3MepeHHI>i;

MMPpOBOAUTH UCCICAOBAHNEC 3aBUCUMOCTHU OJIHOM (I)I/I3I/I‘1IGCKOI7I BCJIIMYHHEBI OT I[pyl"Oﬁ C
HCIIOJIb30BAHUEM ITPAMBIX I/ISMCpCHI/Iﬁ (3aBI/ICI/IMOCTI/I IIyTU paBHOMCPHO ABHIXXYLICTOCS TCJIa OT
BpPCMCHU NBUKCHUSA TCJI4, CUJIbI TPDCHHA CKOJIBXKXCHUA OT BECa TCjld, KAYC€CTBa 06pa60T1<1/1



IIOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAANA COIIPUKOCHOBEHUS TEJI, CHIIBI
YIIPYTOCTH OT YIUTMHEHUS MPYKUHBI, BBITAIKUBAIOIIECH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH
TeJIa ¥ OT IJIOTHOCTH XKHUAKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT IITyOUHBI, Ha
KOTOPYIO TIOTPYKEHO TeJO, YCIOBUH TJIaBaHHS TeJl, YCIIOBUI paBHOBECHS phlyara 1 OJIOKOB),
y4acTBOBATH B INITAHUPOBAHUH YUEOHOTO MCCIEIOBAHMUS, COOMPATh YCTAHOBKY M BBITIOJIHSTH
W3MEPEHUs, CIIenys MPEUI0KEHHOMY TUTaHy, (PUKCHPOBATH PE3YNIbTaThl MOTy4eHHON
3aBHCUMOCTH (PM3MUECKUX BEIWYHH B BUE MPEUIOKEHHBIX Ta0IHII ¥ TpauKOB, 1EIaTh
BBIBO/IBI 110 PE3YyJIbTaTaM HUCCIEA0BaHUS;

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BEITMUMH (IUIOTHOCTH BEUIECTBA KUKOCTH H
TBEPJOTO TEJA, CUJIA TPEHUSI CKOJIBKEHNUS, TaBJICHUE BO3/1yXa, BEITAJIKMBAIOIIAS CUIIA,
JeMcTByIONIas Ha MOTPYKEHHOE B )KUJKOCTH T€JI0, KOAPPHUIIMEHT MOJIE3HOTO JEHCTBUS
MPOCTBIX MEXaHU3MOB), CIIEAYS IPEIOKEHHOW HHCTPYKIUU: TIPU BBIIOJHEHUH U3MEPEHUI
coOuparh dKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIISITh 3HAUEHNE UICKOMOM BEJTMUYMHBI;

coOroAaTh MpaBuila TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYA0BAHUEM;

yKa3bIBaTh MPUHIIMIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMNCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCY b, 0apOMeTp, pblyar, MOBMKHBIN 1 HETIOABHKHBIN OJIOK,
HAaKJIOHHAs TNTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS M3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB €
OTIOPO HA MX OMHUCAHUS (B TOM YHCJIE: ITOANIMITHUKH, YCTPOUCTBO BOJOTIPOBOA,
THJIPABIUYECKUH TIPECC, MAaHOMETP, BRICOTOMED, TIOPITHEBOW HACOC, aPEOMETP), HCIIOIB3Ys
3HAHUS O CBOMCTBaX (PU3NUYECKUX SABJICHUN U HEOOX0MMbIe (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH IPUMEPHI (HAXOAUTh HHGOPMAIUIO O MPUMEPax) MPAKTUUYECKOTO UCIOIb30BaHNUs
(bu3MyecKuX 3HAHUM B MOBCEIHEBHOMN KHU3HU /7151 0OecrieueHus: 6e301MacHOCTU MPU
oOpallleHnu ¢ MpudopamMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAaHEHUS 3JI0POBBS U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpeje;

OCYHICCTBJIATD 0T60p HCTOYHHKOB I/IH(l)OpMaL[I/II/I B I/IHTepHeTe B COOTBCTCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3aITpOCOM, Ha OCHOBC MMCIOIIUXCA 3HAHWUM U HYTCM CpaBHCHUA pa3JIMYHBIX
HCTOYHHMKOB BBIACIATH I/IH(i)OpMaI_II/II-O, KOTOpas sABJIACTCA HpOTHBOp@‘IHBOﬁ HJIM MOYKET OBITh
He,ﬂOCTOBepHOﬁ;

UCIOJIb30BATh NP BBIIOJHEHUU YU€OHBIX 3aJaHUH HAyYHO--TIOIYJIIPHYIO JIUTEPATYPY
($U3MYEeCKOro cofep)KaHus, CIpaBOYHbIe MaTepHalibl, pecypchl ceth HTepHeT, BIaleTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHHUKOB HH(POPMALIMU (PU3HUECKOTO COJIepKaHUs, B TOM YHCIIe MyOJIMYHO AeaTh KpaTKue
COOOLIEHNS O pe3ynbTaTaxX NPOEKTOB WM YU€OHBIX UCCIIE0BAaHUI, TPU AITOM I'PAMOTHO
WCIOJIb30BaTh U3yYEHHBIH MOHATUIHBIN anmapaT Kypca (GU3UKH, COPOBOXKAATH BHICTYIICHHE
[IPE3CHTALNEN;

IIpH BBIITIOJIHCHUN y‘IC6HBIX IMPOCKTOB " HCclIeJOBaHU pacnpeacissaTh 00513aHHOCTH B rpymme
B COOTBETCTBHM C IIOCTABJICHHBIMU 3aga4aMiu, CJIICAUTH 3a BBIIIOJIHCHHUEM IIJIaHA ,HCI>'ICTBHI>'I,



aJICKBATHO OLICHHUBATDH COOCTBEHHBII BKJIaZd B ACATCIIbHOCTD I'PYIIIBI, BEICTPAUBATDH
KOMMYHHUKATHBHOC BSaI/IMOI[GfICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYIKAIOIIHX.

K xoHiy o0y4enust B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTD y OOyHAIOIINXCA YMEHUI:
® JCIOJIB30BaTh NOHATHSA: MAcca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBMJKEHHE aTOMOB U MOJIEKYI,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE Tella, HACHIIICHHBIA U
HEHACBIICHHBIN I1ap, BIa)KHOCTh BO3/1yXa, TEMIIEPATYpPa, BHYTPEHHSA dJHEPI U, TEILUIOBON
JBATATENb, 3JIEMEHTAPHBIN dJIEKTPUUYECKUN 3apsill, NIEKTPUUECKOE 10JI€, IPOBOJHUKH U
JUDIIEKTPUKH, IOCTOSHHBIN IEKTPUYECKUI TOK, MATHUTHOE I10JIE;

® pa3nuyath ABJIEHUS (TEIJIOBOE paCHIMpPEHUE U CxKaTHe, TeIUlonepeayda, TerioBoe
paBHOBECHE, CMaylBaHUE, KANUJUISIPHBIE SBJICHUS, UCIIApEHNE, KOHIEH CAIus, JIaBJICHHE,
KpucTaJu3alus (0TBEpAEBaHNE), KUIIEHHE, TeIuIonepeaaya (TemIonpoBOIHOCTb, KOHBEKIINS,
U3JTy4EHHE), FNEKTPU3alMsl Tel, B3aUMOJICHCTBHE 3apsI10B, IEHCTBUS JIEKTPUUECKOT0 TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHICTBUE MAarHUTOB, IEMCTBME MAarHUTHOT'O OJIsi HA IPOBOIHUK
C TOKOM, JIEKTPOMAarHUTHAsI UHIYKIIHS) [0 ONTMCAHUIO UX XapaKTEPHBbIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY)KAIOIIEM MUPE, B TOM
qUCIIC CbI/ISI/I'—IeCKI/Ie SABJICHHUA B ITPUPOJAC: IOBEPXHOCTHOC HATXKCHNUEC U KAITUJIJIIPHBIC ABJICHUA
B IIPHUPO/IE, KPUCTAILIBI B TIpUpo e, m3mydenne ColtHIa, 3aMep3aHne BOI0EMOB, MOPCKUE
Opu3sl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEra, MEKTPUUCCKUE SIBJICHHS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeii( MOIFCOB, poJIb
MarHUTHOTO TIOJISI IS )KU3HH Ha 3eMUIe, TOJIIPHOE CUSHUE, TTPH ATOM IEPEBOUTH
MPAKTUYECKYIO 3a7a9y B yUeOHYIO, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bUBUYECKUX SIBJICHU;

® OIIMCbIBAaThb U3Y4YCHHBIC CBOMCTBA Tl U (1)I/I?>I/ILIGCKI/I€ SABJICHUA, UCIIOJIb3Y: (bHSI/I‘leCKI/IC
BCIIMYHHBI (TeMnepaTypa, BHYTPECHHSASA SHEPT U, KOJIMYECTBO TCIUIOTHI, YACIbHAsA
TEILIOEMKOCTD BCIICCTBA, YACTIbHAA TCIIJIOTA IJIABJIICHUS, YACIbHAas TCIJIOTA
Hap006p330BaHI/IH, yYACIbHAasA TEIJIOTa CropaHus TOILIMBA, KOS(I)(bI/II_II/ICHT IIOJIE3HOI'O ,Z[CﬁCTBHH
TEIJIOBOH MalllMHbI, OTHOCUTCJIbHAsA BJIAXKHOCTH BO3AYyXa, 3J'I€KTpH‘lCCKHfI 3apsa, CuJjia TOKa,
QJICKTPUYICCKOC HAIIPSIZKECHUE, COIIPOTUBJICHUEC IIPOBOJHUKA, YACIIBHOC COITPOTUBIICHUC
BCIICCTBA, pa60Ta U MOIIHOCTB 3JICKTPUYICCKOT'O TOKa), IIpH OITMCAHUH ITPABHUIIBHO TPAKTOBATH
q)HSquCKHﬁ CMBICJI UCITIOJIB3YEMBbIX BCJINYNH, 0003HaYEHHS U (S910505050005) q)HSquCKI/IX
BCIINYMH, HAXOOAUTDH (1)0pMy.]'IBI, CBA3BIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIIMYNHY C IpYTUMHU
BCIIMYMHAMHU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCUMOCTEH (bHBPI‘ICCKI/IX BCINYHH,

¢ XapaKTCpU30BaATb CBOMCTBa TCII, (1)I/I3I/IIIGCKI/IG SABJICHUS U ITPOLCCChI, NUCTI0JIb3YSI OCHOBHBLIC
ITOJIOXKCHUA MOJICKyJIHpHO'—KHHCTquCKOﬁ TCOPHHU CTPOCHUS BCUICCTBA, IIPUHIIUAIL
CYIICPIIO3NINN oJiei (Ha Ka4CCTBCHHOM ypOBHe), 3aKOH COXpaHCHUA 3apaia, 3aKOH Owma JJIA
y4acCTKa LCIIU, 3aKOH I[)KOYJ'IH—.HGHH&, 3daKOH COXpAaHCHUA SHECPIruu, IIpru 3TOM J1aBaTb
CJIOBECHYIO (bOpMYHHPOBKy 3dKOHa U 3alUCbIBAThL €0 MAaTCMATHYCCKOC BBIPAKCHUC,

e OOBACHATH (PU3NUYECKUE MPOIIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHii
[IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHUE U3 1—2 JOTHUYECKHUX I1aroB ¢ ONOpoi Ha 1—2 U3yd4eHHBIX CBOMCTBA (PU3NUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemaTh pacuéTHbIE 3a/1a4u B 2—3 IeWCTBUS, UCIIOB3Ys 3aKOHBI U (JOPMYJIbI, CBS3bIBAIOIINE
(u3nvecKre BEIWYMHBI: Ha OCHOBE aHAJIN3a YCIOBUS 33/1a41 3aIMChIBATh KPATKOE YCIOBHE,
BBISBJIATH HEJIOCTATOK JAHHBIX JUIS pEIICHU 3a/1auu, BHIOMPATh 3aKOHBI M (POPMYJIBI,
HE0O0X0AUMBIE IS €€ PEeLICHHs, IIPOBOAUTH PACUETHI U CPAaBHUBATDH MOJTYYEHHOE 3HAYCHUE
(U3NIECKOI BETUYNHBI C U3BECTHBIMH JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIN (HPU3NIECKUX METOJIOB,
HCIIOJIb3Ys OIIMCAaHUE UCCIIEIOBAHMS, BBIIEISTH IIPOBEPSEMOE IIPEAIIOIOKEHHUE, OLICHUBATh
MIPAaBUIIBHOCTD NOPsI/IKA POBEICHUS NCCIEA0BaHMs, 1€J1aTh BEIBOIBL,

MIPOBOJUTH ONBITHI 110 HAOTIOACHHUIO PU3NYECKUX SABJICHUN WIIN (PU3HUECKUX CBOWCTB TeI
(KanuIsipHbIE SIBJICHMS, 3aBUCUMOCThH JIaBJIEHUS BO3AyXa OT €ro 00béMa, TeMIeparyphl,
CKOPOCTH Mpoliecca OCThIBAHUS M HArPEBAHUS TP U3JIyYEHUH OT I[BETA U3Tydaromen
(mornomaroneit) MOBEpXHOCTH, CKOPOCTh UCIIAPEHHS BOJIbI OT TEMIIEPATYpPhl KUAKOCTU U
IJI0LIaN €€ IOBEPXHOCTH, IEKTpU3alMsl T U B3aUMOJICHCTBUE SJIEKTPUUECKUX 3aps/IO0B,
B3aUMO/ICHCTBUE MMOCTOSHHBIX MarHUTOB, BU3yaJIN3allis MarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuToB, AEWCTBUS MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKa): (POPMYJIMPOBATh POBEPSEMbIE
MIPENIONI0KEHNSI, COOMPATh YCTAaHOBKY U3 MPEI0AKEHHOTO 000PYI0BaHNUs, ONUCHIBAThH X011
ombITa ¥ (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATDE MPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIIFHOM BIaKHOCTH BO31yXa, CHUJIbI
TOKa, HAMPSKEHUSI C UCIOJIb30BaHNEM aHAJIOTOBBIX MPUOOPOB U TATYUKOB (PU3MUECKUX
BEJINYWH, CPABHUBATH PE3YJIbTAThl U3MEPECHHH C YIETOM 3aJaHHOM a0COFOTHOM
MOTPENIHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PM3NUECKON BETUYUHBI OT APYTrOM C
HCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTHBIICHHS IIPOBOTHUKA OT €T0
JUTHHBI, TJIOIA U TIOTIEPEYHOTO CEUCHHSI M YACIBHOTO COITPOTHBIICHHS BEIIECTBA IIPOBOTHUKA,
CHWJIBI TOKA, UYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKCHUS Ha TIPOBOTHUKE, UCCIIEIOBaHUE
MOCJIEI0BATEILHOTO U MapaJUICILHOTO COSTMHEHHUI MPOBOJHUKOB): TIIIAHUPOBATH
Hccaea0BaHue, COOMPaTh YCTAHOBKY W BBITIOJIHATH U3MEPEHUS, CIACAYS PEII0KCHHOMY
1aHy, GUKCHPOBATH PE3YJIbTATHI IOJYYCHHOM 3aBUCUMOCTH B BHJIE TAOJIUII U TPAPHUKOB,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIeIOBaHMUS,

IIpOBOAUTb KOCBCHHBIC H3MCPCHUA (bHSI/I‘ICCKI/IX BCINYNH (y,I[eJ'IBHaH TEIMIOEMKOCTD BCIICCTBA,
COIIPOTHUBJICHUC ITPOBOAHHKA, pa60Ta U MOITHOCTD JICKTPHUYCCKOI'O TOKa)I IJIAaHUPOBATb
HU3MCPCHUA, CO6I/Ip8.TB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS Hpe,[[JIO)KeHHOﬁ HHCTPYKIHNH,
X BBIYHCJIATH 3HAYCHUC BCIIMYNHDBI,

coOuro1aTh MpaBuiia TEXHUKU O€30MaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIUIBI ASHCTBHS H3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB €
OTOPOi Ha X ONHUCAHUSA (B TOM YMCJE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMET, TapoBast
TypOuHa, aMIepMeTp, BOJbTMETP, CUETUUK AIEKTPUUECKONU IHEPTUH, FNEKTPOOCBETUTENIbHBIE
puOOpHI, HarpeBaTeNIbHbIE IIEKTPONPUOOPHI (IPUMEPHI), TEKTPHUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHMT, 3JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA), UCTIOJb3ys 3HAHMSI O CBOMCTBAX
¢bu3nvecKux ABICHUH 1 HEOOX0qUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA U M3MEPUTENBbHBIE TIPUOOPHI 10 CXeMaM H
CXEMaTUYHbIM PUCYHKaM (5KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTelb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII, pEOCTaT), COCTABIISTH CXEMBbI
JEKTPUYECKUX LIETIEN C MOCIEA0BATEIbHBIM U NTapAJIJIEIbHBIM COCIMHEHUEM JJIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AIEKTPUUECKUX 1IETIEH;

MPUBOANTH PUMEPHI (HAXOIUTHh HHPOPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO HCIIOJIb30BAHMS
(GU3NYEeCKNX 3HAHUH B MIOBCEIHEBHOMN KU3HHU 151 0O0eCTIedeHns1 0e30MaCHOCTH TPU
oOpamieHnu ¢ mpudopamMH U TEXHUYECKHIMH YCTPONCTBAMHU, COXPAHEHUS 30POBBS U
COOITIOJICHHUS] HOPM KOJIOTMYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Ccpee;

OCYILIECTBIIATh NOUCK HHPOpMaIMU puzrueckoro cojepxxanus B IHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUU U IIyTEM CPAaBHEHMS IONIOJHUTEIIBHBIX HCTOYHUKOB BBIJIEISTh
nH(pOpMalINIO, KOTOpas ABJSETCS MIPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOM;

WCI0JIb30BATh MIPU BHINIOJHEHUH YUE€OHBIX 3aJaHUN HAyYHO--TIONMYJISIPHYIO JIUTEPATYPY
(u3MUECKOTO CoJIep>KaHus, CIpaBOYHbIe MaTepHalibl, pecypchbl cetu HTepHeT, BiaieTh
npuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOI
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpaTKUE YCTHBIE CoO0IIeH s, 00001as HHPpopMaIio
13 HECKOJIBKUX UCTOUYHUKOB (PU3MUECKOTO COJEpKaHMs, B TOM YHCIIe yOJINYHO MPEACTaBIATh
pe3yabTaThl IPOEKTHON MIIM MCCIIE0BATEIbCKOM AESTENbHOCTH, IPU TOM IPAMOTHO
HCIOJIb30BaTh U3yYEHHBIM MOHATUIHBIN annapaT Kypca (GU3UKH, COIPOBOXKAATH BHICTYIICHUE
MpEe3EHTaLNEN;

MIPH BBITIOJIHEHUU YU€OHBIX IPOEKTOB U MCCIIE0BaHUM (DU3NYECKUX MPOIIECCOB paclpeaesiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C MMOCTABJIIEHHBIMU 3a/la4aMHU, CICIUTH 32
BBITIOJIHEHUEM I1JIaHa IEHCTBUN U KOPPEKTHUPOBATH €T0, aJIeKBaTHO OI[EHUBATh COOCTBEHHBIN
BKJIJ] B ICATEIHLHOCTD IPYIIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, POSBIL
TOTOBHOCTb pa3peliaTh KOH(PIUKTHI.

K xoniy o0y4yenust B 9 kiaacce npeMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUNA:

HCIIOJIB30BATh IIOHATHUA: CUCTEMA OTC‘léTa, MaTCpHraJibHasg TOYKa, TPACKTOPHUA,
OTHOCHUTCIBHOCTb MCXaHNYCCKOI'O IBMXKCHU I, ,Z[e(bOpMaI_[I/Iﬂ (ynpyraﬂ, HHaCTI/I‘leCKaH), TPCHUC,
HEHTPOCTPEMHUTCIIBHOC YCKOPCHUC, HCBECOMOCTD U ICPEIPY3KHU, HEHTP TAXKECTU, a0COJIFOTHO
TBép,[[O@ TCJIO0, HCHTP TAKCCTH TBépI[OFO TCJIa, paBHOBCCUC, MCXAHUYCCKUC KOJIeOaHus U
BOJIHBI, 3BYK, I/IH(i)pa?»BYK U YIbTPA3BYK, JJICKTPOMAIHUTHBIC BOJIHBI, IIIKaJIa
QJICKTPOMArHUTHLBIX BOJIH, CBET, 6J'II/I30py1(OCTI:> " NaJIbHO30PKOCTDb, CIICKTPBI UCITYCKAHUSA U
TIOTJIOIIICHU A, anb(ba—, oeta- u raMMa-usIydCeHusd, U30TOIIbI, AACpHAasA SHCPICTHKA,

pa3inviaThb ABJICHUS (paBHOMepﬁoe U HCPABHOMCPHOC HpHMOHHHeﬁHOC JBHXXCHHUC,
PaBHOYCKOPECHHOC HpﬂMOJ’IHHCfIHOG JABHXKXCHHC, CBO60,[[HOC MaacHue TCJ, paBHOMECPHOC
ABHUIKCHUC IO OKPYKHOCTH, B3aHMMOJCHCTBHUE TCJI, pPCAKTUBHOC NBUKCHHUC, KoJiebaTeIbHOe
JABHIKCHUC (3aTyX8.IOIJ_II/IC H BBIHY>KJACHHBLIC KOJ'IC6aHI/I$I), PE30HAaHC, BOJIHOBOC IBHIKCHUC,
OTPAKCHUC 3BYKaA, HpﬂMOHHHCﬁHOC PaCIpoOCTPAHCHUC, OTPAXKCHUC U TTPCIIOMJICHUC CBCTA,
MOJIHOC BHYTPCHHECC OTPAKCHUEC CBCTA, PA3JIOKCHHUC 0eoro ceera B CIICKTP U CIIOKCHUC
CIICKTpAJIbHBIX IBETOB, JUCIICPCHUA CBCTA, CCTCCTBCHHAA PAANOAKTUBHOCTD, BOSBHUKHOBCHHUC



JMHENUYATOro CIIEKTPa U3JIY4EHHUs1) 110 ONMCAHUIO UX XapaKTEPHbIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHNUE H3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM MUpPE (B TOM
yrcie Gpu3nyecKkue sBICHHUS B IPUPOEC: MPUIIUBHI M OTIUBHI, IBWKEHUE TU1aHeT COJTHEYHOM
CUCTEMBbI, PEaKTHBHOE JIBUKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHHE, CEIICMUUECKUE BOJIHBI, LIyHAMHU, 9X0, [IBETA TE€J, ONTUYECKUE SBJICHUS B
npupoJe, OMOIOTHYECKOE IEHCTBHE BUANMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO
W3ITYYEeHUH, €CTECTBEHHBIA PaIMOAKTUBHBINA ()OH, KOCMUYECKHUE JIyYH, PATHOAKTUBHOE
U3JIy4yeHUe NPUPOTHBIX MUHEPAJIOB, AEUCTBUE PAIMOAKTUBHBIX U3IYyYEHUN HA OpraHu3M
YeJI0BEKa), IPU 3TOM IEePEBOAUTDH MPAKTUUECKYIO 3a/1a4y B y4E€OHYIO, BBLAETATh
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUII;

OTHCHIBATh N3yYEHHBIE CBOMCTBA TEN U PU3NUECKUE SBJICHUS, UCTOIb3Yys (pU3nUecKue
BEJIMYMHBI (CPEHSSI U MTHOBEHHAs! CKOPOCTh TeJla TPH HEPABHOMEPHOM JBHKEHUH,
YCKOpEHUe, IepeMelleHne, yTh, YIII0Bas CKOPOCTh, CUJla TPEHUS, CUjla YIIPYroCTH, cuja
TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIeHUS, BEC Tea, UMITYJbC Tella, UMITYJIbC CUJIbL,
MexaHuyeckas paboTa U MOIIHOCTb, MOTEHIIUAJIbHAas SHEPTUs Teja, MOJAHATOro HaJl
MMOBEPXHOCTHIO 3€MJTH, IOTCHIMAIbHAS DHEPTHUS CKATOU MPY>KUHBI, KHHETHYECKasi YHEPT s,
MOJIHAsE MEXaHWYeCKasi SJHEPIHsl, IEPHOJ] U YacTOTa KoJieGaHH, JUIMHA BOJIHBI, TPOMKOCTh
3BYyKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTeJIb MPEOMIICHUS CPE/Ibl), IPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAUYCHUS U
€AMHULIBI GU3NYECKUX BEIUUMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMH, CTPOUTH IPaQUKU N3yYECHHBIX 3aBUCUMOCTEH (PHU3HUUECKUX
BEJIMYMH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOJB3YsI 3aKOH
COXpPaHEHHUS SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYIIEPIO3ULIUU CHII, IPUHIIUTT
oTHOcuTenbHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHbI
OTpaXXEHUSI U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsS0BOTO U MACCOBOTO YUCEI MIPH
SIEPHBIX PEAKIUAX, IPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATH €TI0
MaTeMaTH4eCKOEe BhIPaXKEHHUE;

O0OBACHATH (bl/ISI/I‘IeCKI/IC IMpoueCChl 1 CBOICTBa TCJI, B TOM 4YUCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ
INPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCPa: BbIABJIIATL IPUYHUHHO--CICACTBCHHBIC CBA3U,
CTPOUTH 00bsACHEHHE U3 2—3 JIOTHYECKHX LIAroB C OHOpOﬁ Ha 2-3 N3YYCHHBIX CBOICTBA
(1)I/ISI/I‘ISCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHOB HJIN 3aKOHOMepHOCTeﬁ;

pemaTh pacuéTHbIE 3a/1auu (ONUPAOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUIT), UCIIOJIB3Ys
3aKOHBI U POPMYJIBI, CBSA3bIBAIOIINE (PU3NUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBHS
3aJjauy 3alHChIBATh KPATKOE YCIOBUE, BBIBIISITH HEJIOCTAIOIINE MIIM N30BITOYHBIE TaHHbIE,
BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOJUMBIE JUIs PELIeHUs, TIPOBOAUTE PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NYECKON BEIMUNHBI;

pacnno3HaBaTb Hp06J'IeMBI, KOTOPBIC MOKHO PCIIWTD ITPU ITOMOIITHN (1)1/13I/I‘ICCKI/IX MCTOOOB,
HCIIOJIb3YA OIMMCAHNEC UCCIICAOBAaHN A, BBIICIATH IIPOBEPACMOC ITPCATIOJIOKCHUC, OLICHUBATD
NMPpaBUJIBHOCTD MMOPSAJAKa IPOBCACHUS UCCIICAOBAHNA, ACJIaTh BbIBOJAbI, MHHTCPIIPETUPOBATH
PE3YyJIbTAThI Ha6J'IIO,[[eHHﬁ " OIIBITOB,



MIPOBOJIUTH OMBITHI IO HAOTIOICHHUIO (PU3HUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB TEI
(u3yuenue BToporo 3akoHa HproToHa, 3aKk0Ha COXpaHEHMsI SHEPTUH, 3aBUCUMOCTD IIEpHOa
KoJIe0aHUH IPYKUHHOTO MAasTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD
OT AMIUIUTY/bl MAJIBIX KOJICOaHUH, MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, PA3JIOKEHUE
0eJI0r0 CBETa B CHEKTP, U3yUYeHHE CBONCTB M300paKEHUS B INIOCKOM 3€pKajie U CBOMCTB
M300paXeHUs TIpeIMeTa B COOMpAIONICH TUH3E, HAOIFOICHUE CTUIOIIHBIX U JTMHEHYaThIX
CIIEKTPOB M3JIYUYEHHUS): CAMOCTOATEIHLHO COOMpPaTh YCTAHOBKY M3 U30BITOYHOTO HabOpa
000pyI0BaHUs, OUCHIBATH X0 OTBITA U €T0 PEe3ybTaThI, (POPMYIHPOBATH BHIBOIBL;

MIPOBOJUTH ITPU HEOOXOAUMOCTH CEPHUIO NIPSIMBIX U3MEPEHUI, OIIPEIEIIssl CpeAHEE 3HAUCHHE
n3MepseMoil BenuuHbI (POKYCHOE paccTOsSIHUE COOMparONIel IMH3bI), 000CHOBBIBATH BHIOOP
crioco0a n3MepeHus (M3MEpPUTEIHLHOTO MPUOopa);

IIPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTEN (PU3HUECKUX BEIMYMH C UCIIOJIb30BAHUEM IPSIMbBIX
M3MepeHul (3aBUCUMOCTb IIyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABWKEHUU 0€3
HavyaJlbHOM CKOPOCTH, Mepro/ia KoeOaHuil MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBUCHMOCTH YyIJIa OTPAXKEHUs CBETA OT YIJIa MAaJCHUS U yria IpeJOMIIEHHS OT yIiia
MaJieHus]): MJIaHUPOBATh UCCIIEI0BaHUE, CAMOCTOATEIBHO COOMPATh YCTaHOBKY, (PUKCUPOBATH
Pe3yNbTaThl MOJIY4EHHOHN 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BHJIE TaOIHUI] U IPaUKOB,
JIEJIaTh BBIBOJBI IO PE3YJIBTATAM HCCIIEIOBAHMS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE
TeJIa TIPU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHUE CBOOOTHOTO TaIeHHS, )KECTKOCTh
MPYXUHBI, KO3()PUIIUEHT TPEHUS CKOJIBKEHHS, MEXaHHYeCcKasi paboTa U MOITHOCTb, 4YaCTOTa U
Mepro/1 KOJIEOAHNH MaTeMaTHYECKOTO M MPY)KMHHOTO MasiTHUKOB, ONITUYECKas CHJIa
coOMparoIe JIMH3bI, PAIUOAKTUBHBIN (POH): TIJIAHUPOBATH H3MEPEHUs, COOUPATh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH H3MEPECHHUS, CIICAYS ITPEII0KCHHOM
WHCTPYKIINH, BBIYHCIISTh 3HAYCHNUE BEIMYMHBI U aHATTM3UPOBATh TIOJYYCHHBIC PE3YIIbTATHI C
y4€TOM 3aJ]aHHOM MOTPEUTHOCTH U3MEPECHUH;

coOJr01aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHKEM;

pas3iindyaTb OCHOBHBIC IIPHU3HAKKU U3YUYCHHBIX (1)I/ISI/ILIGCKI/IX MOI[GJ'ICI‘/'Ii MaTr€purajibHas TOUKa,
a0COJIFOTHO TBépI[OC TCIIO, TOYCYHBIH UCTOUYHUK CBCTA, JIY4, TOHKA JINH34a, INIaHCTapHast
MOJECJIb aTOMa, HYKJIIOHHAsA MOJCJIb ATOMHOTIO AApa,

XapaKTCPHU30BaTh IIPUHIUIIbLI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB 1 TCXHHUYCCKHUX YCTpOﬁCTB C
OHOpOfI Ha X OIIMCaHHA (B TOM YHUCJIC: CIIMAOMCTP, JaTYUKHU I1OJIOKCHHA, PACCTOSAHUA U
YCKOPCHUs, paKkeTa, 3X0JIOT, OYKH, IICPHUCKOII, Q)OToaHnapaT, OIITHYCCKHUE CBCTOBO/EI,
CIICKTPOCKOII, IO3UMETP, KaMEpa BI/IJ'IBCOHa), HCIIOJIb3Yyd 3HAHUS O CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX
SIBJICHUH U HCO6XOI[I/IMBIe (1)I/I3I/IIIGCKI/IG 3aKOHOMCPHOCTH;,

UCTIOJIB30BATh CXEMBI U CXEeMaTUYHbBIC PUCYHKH N3YYEHHBIX TEXHUUECKHX YCTPOUCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKHX MPOLECCOB MPU PEIICHUN YU4eOHO--
MPaKTHYECKHUX 33]1a4, ONTUYECKUE CXEMBI JUTS MOCTPOCHUS N300paKeHHH B INIOCKOM 3epKaje
U cobuparomeit JInH3e;

INPUBOJUTH ITPUMCPBI (HaXOI[I/ITB I/IH(I)OpMaI_[I/IIO 0 HpI/IMean) MPAKTUYCCKOI'0 UCIIOJIB30BAHUS
(1)I/I3I/IHCCKI/IX 3HAHUI B IIOBCEIHEBHOM KU3HU JIJIS oOecneueHus 0€30IIaCHOCTH npu



oOpamieHnu ¢ mpudopamMu U TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHEHUS 30POBBS U
COOIIIOJICHHUS HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH cpene;

OCYIIIECTBISATh TOUCK HHPOpMaIu (PU3HUIECKOTO cojiepkanus B IHTepHEeTe, cCaMOCTOATEIHEHO
(hopMyIUpyst MOUCKOBBIN 3aMPOC, HAXOAUTD ITYTH ONIPEICIICHUS JOCTOBEPHOCTH MOJTYyICHHOMN
nH(OPMAIIK HA OCHOBE MMCIOIINXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOYHHUKOB;

WCI0JIb30BATh IIPU BHIIIOJHEHUH YUE€OHBIX 3aaHUN HayYHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NIECKOTO COAepIKaHus, CIPAaBOYHbBIE MaTepHAIIbl, PECypChl ceTH MHTepHeT, BIIaIeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM

CUCTEMBI B JAPYTYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POpMAIH U3
HECKOJIbKUX HCTOUYHUKOB (DU3UUYECKOTO COJEpkKaHUSs, ITyOJIUYHO MTPEICTaBIATh PE3yabTaThl
IIPOEKTHOM WJIM HCCIIE0BATENBCKOMN AEATEIIBHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BATh
M3Y4YEHHbIN NOHATUHHBIN anmnapar u3y4aeMoro pasjena (Gu3uKu U COpoBOXKAaTh
BBICTYIIJICHHE IIPE3E€HTalMeN ¢ yUETOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.



TemaTn4eckoe IJIAHUPOBaAHHUE

7 KJIIACC
Ne HaumenoBanue paszaenos u| Konuuect | [IporpammHoOe conepxanne OcHOBHBIE BU/IBI I€ATETLHOCTH DOnexTpoHHbIe (ITU(POBHIL)
/1 TEeM y4eOHOTO TIpeIMeTa | BO YacOB oOyJaronuxcs 00pa3oBaTeIbHBIC PECYPCHI
Pazgea 1. @u3uka u ee poJb B MO3HAHUU OKPYKAKOIIEr0 MUPa
1.1 | ®dusuka — Hayka O 2 dusuka — Hayka 0| BeisgBieHue pasuymii Mmexay| https://lesson.academy-
IpUPOC IIPUPOJE. bu3nIecKuMu " xuMudeckumu | content.myschool.edu.ru/03/
SIBnenns IPUPOJIBL.| peppaleHUMIL. 07
PU3MICCKHC SBICHMS: Pacnio3naBanue u kinaccudukanys
MEXAHHHECKHC, TCILTOBBIC, (U3HYECKUX SIBIICHUN: MEXaHUYCCKUX,
HICKTpHHcCKHe, TETUIOBBIX, MIEKTPUICCKUX, MATHUTHBIX H
MATHUTHEIC, CBCTOBBIC, cBeTOBBIX. HaOmronene u onucanue
3BYKOBBIC (bU3HYECKUX SBICHHUI
1.2 | ®usnueckue BEIMIUHBI 2 dusnyeckue BEINYNHEL OmnpeneneHre 1eHbl JAejdeHds mikanbl| https://lesson.academy-

N3mepenune puzmveckux
BeIMYMH. PU3NYECKHE
npubopsl. [lorpentHocts
U3MEpPECHU I
MexnyHapoaHas cuctema
€IMHHII

HU3MEPHUTEILHOTO TIPUOOpa.
N3MepeHne nUHEWHBIX pa3MEpoOB Tel M

MPOMEXYTKOB  BpeMEHHM ¢  y4éToM

MOTPEITHOCTEH.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO
tena. M3MmepeHue TeMmeparypsl npu
MOMOIIH KUIKOCTHOTO TEPMOMETPA U
JaT4YnKa TEMIEPATyphI.

BrinonHenue TBOpUECKUX 3aJaHU 110
MOMCKY CIIOCOOOB MU3MEPEHUsT HEKOTOPBIX
buznYeCKuX XapaKTepUCTHK, HAIPUMED,
pa3mMepoB MajbIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), YAANEHHBIX O0OBEKTOB,
OOJBIINX PACCTOSTHUMA, MAJIBIX

content.myschool.edu.ru/03/
07
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POMEXKYTKOB BpeMeHu. O0cyxieHHne
npesiaraéMbIX CrocoOoB

1.3. | EcrecTBeHHOHAYYHBIN
METO/T IIO3HAHUS

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU
W3Y4aloT MPUPOTY.
EcrecTBeHHO-HaYy4YHBII
METO/1 O3HAHUS:
HaOJt0/IeHUE, TOCTAaHOBKA
Hay4yHOTO BOIIPOCA,
BBIIBIDKEHUE TUIIOTES,
9KCIIEPUMEHT [0 MPOBEPKE
TUNoTe3, 00BICHEHUE
HaO0II0ITaEMOTO SIBJICHHUS.
Onucanne GpU3NIECKUX
SIBJICHUN C TIOMOIIIbIO
MoJenen

BeiaBmkeHue rumote3, OOBSACHSIIOUINX
MIPOCTHIE SBJICHUS, HATIPUMED:

— TMOYEMYy OCTaHaBJIMBAETCS JIBUXKYIIIEeCs
110 TOPU30HTAIBHOM MOBEPXHOCTH TENO; —
MOYEeMy B JKapKyl0 IOroay B CBETJIOU
ONCKIEC TpOXJagHEeH, YeM B TEMHOM.
[Tpennoxenue croco6oB MIPOBEPKHU
TUTIOTE3.

[IpoBenenue uccnenoBaHus MO MPOBEPKE
KaKOUIMOO0 TUIIOTE3BI.

IToctpoenne  mpocrediux  MoAeseu
dbuznyeckux SBICHUHN (B BUAE PHUCYHKOB
WIM CXEM), HallpuMep MaJieHue MpeaMeTa;

HpﬂMOHHHeﬁHOG PacnpoCTpaHCHUC CBCTA

https://lesson.academy-
content.myschool.edu.ru/03/
07

Hroro no pasaeny
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Paznen 2. HepBOHa‘laJIbeIe CBE€/ICHHUA 0 CTPOCHUHU BeLIECTBA

2.1 | CrpoeHue BemiecTBa 1 CtpocHue BeliecTna: HaOmonenue u nHTepiperanus onbitoB, | https://lesson.academy-
aTOMBI 1 MOJICKYJIBL, NX CBUJICTEIILCTBYIONIHX 00 aTOMHO- content.myschool.edu.ru/03/
pasmepsI. OmbITH, MOJIEKYJIIPHOM CTPOEHHH BEILECTBA! 07
JIOKa3bIBAOIIHE
OTIBITHI C PACTBOPEHHUEM PA3TIHIHBIX
JIUCKPETHOE CTPOCHHE
BEII[CCTB B BOJIC.
BEIECTBA
OrieHKa pa3MepoB aTOMOB M MOJICKYIT
C UCMOJIb30BaHUEM (poTorpaduii,
MOJTy4EHHBIX HAa ATOMHOM CHJIOBOM
mukpockorne (ACM) — mabopartopHas
paboTta o Teme: «O1eHKa TuaMeTpa
aToMa METOJIOM PSIoB (C
UCIIOJIb30BaHueM (poTorpaduii)y.
Ornpenenenne pa3MepoB MAIIbIX TE
2.2 | JIBmKeHHE U 2 JIBW)KCHHE YaCTHII Habmonenune u o0bsIcHEHNE https://lesson.academy-

B3aMMOJEHCTBUE YaCTHUILI
BEIIECTBA

BeniecTBa. CBSI3b CKOPOCTH
JIBWIKEHUS YaCTHIL C
TeMIEepaTypou.
BpoyHOBCKOE ABMKEHHE,
muhdysus.
BsanMonelicTBue yacTuil
BEIIIECTBA: MPUTSHKECHUE U
OTTAJIKMBAaHHUE

OpPOYHOBCKOTO JIBH)KCHHUS U SIBJICHUS
muddys3un. [IpoBenenne u 0ObsICHEHUE
OTIBITOB 110 HAOJIOJICHUIO TETNIOBOTO
pacuipenus ra3os. [IpoBeaenue u
0OBSICHEHHUE OIBITOB TI0 OOHAPYKECHHUIO
CHUJT MOJICKYJIIPHOTO TIPUTSKCHUS
OTTaJIKHUBAHUS

content.myschool.edu.ru/03/

07
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2.3 | ArperatHble COCTOSIHHS 2 ArperaTHbie COCTOSHUS Omnwucanue (¢ KCIoJIb30BaHKEeM IpocThix | https://lesson.academy-
BCIICCTBA BCHICCTBA: CTPOCHHUC Ia30B, | yvoienieil) OCHOBHBIX Pa3jInyKii B content.myschool.edu.ru/03/
KUJIKOCTEH M TBEPIBIX CTPOEHUH I'a30B, KUAKOCTel u TBEpabx | 07
(KpHCTaJUIMYECKUX) TEJl. oL
B3anmocBs3b Mexay .
CBOCTBAMH BEIIECTR B OO0bsicHEeHHE MaJION C)KUMAEMOCTH
DASHBIX ArPETaTHHIX KUAKOCTEU U TBEPBIX TeJ, OOJIBIION
COCTOSHHIX M MX CIKUMAaeMOCTH ra3oB. OObsICHEHUE
ATOMHO-MOJIEKYJIAPHBIM coxpaHeHus POPMBI TBEPIBIX TEI U
crpoeHreM. OCOOEHHOCTH | TEKYYECTH JKUIKOCTH.
arperaTHbIX COCTOSHUH [IpoBeneHue onbITOB, JOKA3BIBAIOIIHX,
BOZIBI 4TO B TBEPIOM COCTOSIHUM BOJIbI YACTHIIGI
HAXOISITCSI B CPEHEM JajIbIlie APYT OT
npyra (IUIOTHOCTh MEHBIIIE), YEM B
KHUJIKOM.
YcTraHOBIIEHUE B3aMMOCBSI3U MEKITY
0COOCHHOCTSIMU arperaTHbIX COCTOSHUIMA
BOJIBI U CYIIIECTBOBAHUEM BOJTHBIX
OpraHu3MOB
(MC — 6uonorus, reorpadmus)
Hroro no pazneny 5

Paznen 3. /IBu:keHue U B3auMoaeicTBHE Tel
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3.1

MexaHnyecKkoe JIBMKEHUE

MexaHu4uecKoe ABUKEHUE.
PaBHomepHOE M
HEPaBHOMEPHOE JBHKECHUE.
Ckopoctb. Cpennss
CKOpPOCTb MpHU
HEPaBHOMEPHOM
nBwkeHun. Pacuér nmytu u
BPEMEHH JIBH>KECHUSI

HccnenoBanue paBHOMEPHOIO IBUYKEHHS,
OIIPEJEIICHUE €T0 MPU3HAKOB.
Habutoienne HepaBHOMEPHOTO ABMKEHHUS
Y OIPEAEIIEHUE €T0 OTIIMYHUMA OT
PaBHOMEPHOTO JIBMXKEHUSI.

Omnpenenenre CKOPOCTH paBHOMEPHOTO
JBYDKEHUS (IIapuKa B )KUAKOCTH, MOJIEITN
ANIEKTPUUECKOTO aBTOMOOWIIS U T.JI.).
Omnpenenenue cpegHeil CKOpoCcTH
CKOJIb)KEHUS OpycKa WU IIapuKa Mo
HAKJIOHHOH INIOCKOCTH Perrenue 3agad
Ha OIpeieJieHHe MyTH, CKOPOCTH U
BPEMEHHU PaBHOMEPHOTO JIBH)KCHUSI.
Ananu3 rpadMKOB 3aBHCUMOCTH MTyTH H
CKOPOCTH OT BPEMEHHU

https://lesson.academy-
content.myschool.edu.ru/03/
07

3.2

Hueprus, macca,
IIOTHOCTH

SIBrnenne nHepuun. 3aKoH
uHepuuu. Bzaumoneiicteue
TeJ KaK MpUYruHa
W3MEHEHUS CKOPOCTH
IBHKEHUA Tell. Macca Kak
Mepa HHEPTHOCTH TeJa.
IInoTHOCTH BelecTna.
CBs13b IIJIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ

B equHUIE 00BEMA
BEIIECTBA

OObscHEHrE U TPOTHO3UPOBAHHE
SIBJICHUH, 00YCIOBJICHHBIX HHEPITUEH,
HaIpUMep, YTO MPOUCXOTUT MPU
TOPMOKEHHHU WM PE3KOM MaHEeBpe
aBTOMOOWJISL, TOYEMY HEBO3MOKHO
MT'HOBEHHO MPEKPATUTh IBIKEHUE Ha
BEJIOCUIIE/IE UJTU caMOKarte u T. 1.
[IpoBeneHue 1 aHaTU3 OTBITOB,
JEMOHCTPUPYIOIIHNX U3MEHEHUE CKOPOCTH
JBUKEHUS TeJla B pe3ylibTaTe AeUCTBUS Ha
HEro APYrux Tel.

Pemienue 3agau Ha onpeieeHUE MacChl
Tena, ero o0bEMa U MIOTHOCTH.
[IpoBenenue u aHanu3 OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD

https://lesson.academy-
content.myschool.edu.ru/03/
07
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U3MEHEHHUS CKOPOCTH TeJla OT €r0 Macchl
IIPY B3aMMOJICHCTBUM Tell. M3MepeHue
Macchl Teja Pa3InYHbIMUA CIIOCOOaMH.
Omnpenenenre MIOTHOCTHU Tella B
pe3ysibTaTe U3MEPEHMSI €r0 MaCChl U
00béMa

3.3

Cwnia. Buner cun

14

Cuita Kak XapaKTepHUCTHKA
B3aUMOJEHCTBUS TEI.

Cuna ynpyrocT ¥ 3aK0H
I'yka. U3Mepenue cumsl ¢
MOMOIIBI0 TUHAMOMETpA.
SIBieHue TATOTEHUS U CUiia
TsoxecTH. Cuiia TSDKECTH Ha
JPYTUX TUIaHEeTax.

Bec Tena. HeBecomocTs.
CnoxxeHue cuil,
HaIpaBJICHHBIX MO0 OJHOMN
MPSMOiA.
PaBHO€iicTBYIOMIAS CHIL
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHHUE
nokos. TpeHue B mpupoae
U TEXHUKE

N3yuenne B3auMOACHCTBUS KaK MIPUIUHBI
W3MEHEHUS CKOPOCTH TeJla U €T
nedopmarun. OnrMcanne peabHbIX
CUTYallUil B3aUMOJICHCTBUS TEI C
MTOMOIIIBIO MOJIeTIEH, B KOTOPBIX BBOJUTCS
MOHATHE Y U300PAKEHUE CUJTBI.
N3y4yeHue cuibl ypyrocTu.
HccnenoBanye 3aBUCUMOCTH CUJIBI
YOPYTOCTH OT YJUTMHEHUS PE3UHOBOTO
HIHYpa WIH MPY>KUHBI (C TOCTPOECHUEM
rpaduka).

AHanu3 NpakTUYECKUX CUTyallui, B
KOTOPBIX MPOSBIISCTCS ICHCTBHE CHIIBI
YOPYTOCTH

(ympyrocths Ms4a, KpOCCOBOK, BETOK
Jepesa u Jp.).

AHanu3 cUTyaluii, CBI3aHHBIX C

https://lesson.academy-

content.myschool.edu.ru/03/

07
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SIBJICHUEM TATOTEHUS.
OO0OBbsicHeHrE OPOUTAILHOTO JIBUKEHHS
IUTAHET C MCIIOJIb30BAHUEM SIBJICHUS
TATOTEHUS U 3aKOHA MHEPLIUH.
N3mepenue Beca Tena ¢ OMOIIbIO
JTMHAMOMETpa.

O6ocHOBaHuE 3TOrO criocoda U3MepeHHsl.
AHanu3 1 MOJENIMPOBAHUE SBJICHUS
HEBECOMOCTHU. DKCIIEPUMEHTATILHOE
MOJIy4Y€HUE MPaBUJIA CIIOKEHUS CUIL,
HaIIPaBJIEHHBIX BJIOJIb OJJHOM MPSIMOM.
OnpeneneHne BEITUYUHBI
PaBHOIEHCTBYIOLIEN CHUJI.

N3ydenue cuibl TpeHUS CKOIBKEHUS U
CHJIBI TPEHHUS TIOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI
TPEHUsl OT CHUJIbI IABJICHUS U CBOICTB
TPYIIUXCS] TOBEPXHOCTEH.

AHaJIM3 NPaKTUYECKUX CUTYAIIUH, B
KOTOPBIX IPOSIBISETCS IEHCTBUE CHIIBI
TPEHHsI, UCTIOJIb3YIOTCS CLIOCOOBI €€
YMEHbILICHUS WIH YBEJIMYCHHS (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOKEHUE
ABTOMOOWJISI, UCIIOJIb30BaHUE
MOAIIUITHUKOB, IJIABAHUE BOTHBIX
JKUBOTHBIX U Jp.). Pemenue 3amay c
UCIIOJIb30BaHuEM (HopMyn AJisl pacuéra
CHUJIBI TSKECTHU, CUJIBI YIIPYTOCTH, CUJIBI
TpeHUs

Hroro no pasaeny

21




Paznen 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH M ra30B

4.1 | laBnenue. [Tepenaua 3 JNasnenne. CriocoObl Ananus u 00bSICHEHHE OIBITOB U https://lesson.academy-
JABJICHUSI TBEPABIMU YMCHBIICHUS U IPaKTUYECKUX CHTYAIHi, B KOTOPBIX content.myschool.edu.ru/03/
TCJ1aMu, XUJKOCTAMU U YBCIMYCHUA OaBJICHUA. MIPOSBIISIETCS CUJIA JAaBIICHUA. 0_7
rasamu Jlapnenne rasa. O6ocHOBaHUE CIIOCOOOB YMEHBIICHUS U

3aBHCHMOCTﬂI’ AaBIICHIS YBEIUYCHUS JIaBJICHHUS.
rasa ot 00néma,
W3yueHue 3aBUCUMOCTH JaBJICHHUS Ta3a OT
TEMIIepaTyphI. R
00bEMa U TeMIiepaTypsbl.
Ilepenaua naBnenus .
. N3yuenune ocoOCHHOCTEH TIepeadun
TBEP/ABIMU TEJIAMH, .
JIABJICHUS TBEPABIMH TEJIaAMH,
KUIKOCTIMH U Fa3aMH.
SJKUIAKOCTSIMH 1 razamu. O00CHOBaHHE
3axoH ITackams
pE3yabTaTOB OIBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B
TBEPIIOM, JKUJIKOM M Ta3000pa3HOM
COCTOSTHUSAX. DKCIICPUMEHTAIBLHOE
JI0Ka3aTeNbCTBO 3aKoHa [Tackais.
Pemenwue 3a1a4 Ha pacuér qaBIICHUS
TBEPJIOTO TETA
4.2 | JlaBiaeHHE KUIKOCTH 5 3aBUCHMOCTD JTABJICHUS HccnenoBanre 3aBUCHMOCTH TABJICHUS https://lesson.academy-

YKUJKOCTH OT TTyOUHBI.
ITHneBMaTHYECKHE MAILMHEI.
I'mapocraTnueckuit
napagokc. CooOmaromuecs
cocyabl. ['mapaBnudeckue
MeXaHU3MBI

JKUJKOCTH OT ITyOHHBI TIOTPYKEHUS U
IUIOTHOCTH KHAKOoCcTH. Habmronenue u
00BSICHEHUE THIPOCTATUYECKOTO
napajiokca Ha OCHOBe 3akoHa Ilackaisi.
N3ydenne cooOmarommxcsi cocyioB.
Pemenne 3a1a4 Ha pacy€T 1aBJICHUS
)Kuakoctu. OObsICHEHNE TPUHITUTIA
JIEUCTBUSI THIPABIMYECKOTO IIpecca,
MMHEBMATHYECKUX MAIIIHH.

AnHanu3 1 00bSICHEHHE MTPAKTHYECKUX
CUTYaLHH, I€MOHCTPUPYIOLIUX

content.myschool.edu.ru/03/

07
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NPOSIBJIICHUE JTABJICHUS KUAKOCTH U
3akoHa Ilackais, HarpuMep nporeccos B
OpraHu3Me MpH rIIyOOKOBOTHOM HBIPSIHUU

4.3 | AtmocdepHoe naBiieHIEe Atmochepa 3emin u DKcIepUMeHTaIbHOE 00HApYKCHHE https://lesson.academy-
aTMOC(hepHOe IaBIICHUE. | aTMOC(HEPHOTO [aBIICHHS. content.myschool.edu.ru/03/
[Tpu4uHbI CYIECTBOBAHUS | AHanmn3 U 0OBICHEHHE OMBITOB H 07
BOBJIyLIHOM 000/I04KH MPAKTUYECKUX CUTYaIlNil, CBI3aHHBIX C
3emym. OneIT TOPPHYCITIIHN. | 1o crpyenm aTMOC(EpHOTO JaBJICHUS.

H3mepeHne aTmochepHoro OObscHeHne CyIecTBOBaHUS aTMOC(EPDI
JTaBJICHUS. 3aBUCUMOCTh ..
Ha 3eMJle 1 HEKOTOPBIX TUIAHETAX WM €€
aTMOC(hepHOTO JTaBJICHHS
OTCYTCTBUS Ha JAPYrux 1aHerax u Jlyne.
OT BBICOTHI HaJl ypPOBHEM
OOBsicHEHHE N3MEHECHUS TUIOTHOCTH
Mopsi. [TpubGopsr ams .
aTMoc(epbl ¢ BBICOTOH U 3aBUCHMOCTH
U3MEPEHUS aTMOC(EPHOTO (bep
NABICHHS aTMOC(EPHOTO aBJICHUS OT BBICOTHI.
Penrenue 3amau Ha pacuét atmochepHoOro
JIABIICHHUSI.
N3ydyenue ycrpoiicTBa bapomerpa-
aHepouja
4.4 | JleiicTBHE KUIKOCTH U JlelicTBUE KUAKOCTH U Ta3a | DKCIIEPUMEHTAILHOE OOHAPY)KEHUE https://lesson.academy-

rasa Ha IIOTPYKECHHOC B
HHUX TCJIO

Ha NOTPYXEHHOE B HUX
Teno. BelTankuparomas
(apxumenoBa) cuina. 3akOH
Apxumena. [InaBanue te.
Bo3znyxomnaBanue

JIENCTBHS KUJIKOCTH U ra3a Ha
NOTpyKEHHOE B HUX Teno. OnpeaenexHue
BBITAJIKMABAIOUIEH CUIIbI, IEUCTBYIOIIEH HA
TEJI0, IOTPYKEHHOE B KUJIKOCTb.
[IpoBenenue u 00CyXkIeHNE OTBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAJIKUBAIOLLEH CHUJIBI, JEMCTBYIOIIEN Ha

content.myschool.edu.ru/03/
07
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TEJIO B KUIKOCTH, OT 00BEMa
IIOTPY’KEHHOM B YKUJKOCTb YaCTH TeJla U
OT IUIOTHOCTH KUJIKOCTH.

[IpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOIIECH Ha
TEJIO B )KMJIKOCTH, OT MACCHI TEJA.
HccenenoBanue 3aBUCMMOCTH BECa TENA B
BOJIE OT 00bEMa NOrPYKEHHOM B
JKAJKOCTh YacCTH TeJIa.

Pemrenne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMesia U ycIoBUs TUTaBaHUS TEJL.
KoncrpynpoBanue apeomerpa win
KOHCTPYHPOBAHHUE JIOJIKU U ONIPECIICHNAE
€€ rpy30n0JbEMHOCTH

Hroro mo pazgeny 21

Pasznen 5. Pa6ora u MOIIHOCTB. JHEePrust

5.1 | PaGoTra 1 MOLIHOCTH 3

Mexanuveckast padora.
MoiHocTs

DKCIEepUMEHTAIILHOE
OIIPENIECTICHUE  MEXaHUYECKOM
paboOThl CHUIIBI TSXKECTH  IpU
NaJCHUU TeJa U CHUJIbI TPEHUS
npu PaBHOMEpPHOM
nepeMelnieHuy  Tena o
TOPU30HTAIBHOM TOBEPXHOCTH.

Pacuér w™omHOCTH, pa3BUBaEMON IIpH
NOAbEME 10 JIECTHHUIIE.

Pemienne 3amady  Ha pacuér
MEXaHUYECKOW  paboTel |

MOIIIHOCTH

https://lesson.academy-

content.myschool.edu.ru/03/

07
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5.2 | IIpocThie MEXaHH3MBbI 5 [TpocThie MEXaHU3MBI: OmnpeneneHne BBIMTPHIILIA B CHIIE https://lesson.academy-
peruar, OJI0K, HAKIOHHAS. | IPOCTHIX MEXAHU3MOB Ha IIPHMEPE content.myschool.edu.ru/03/
IIIOCKOCTh. [IpaBuiio pblyara, moJABUKHOTO U HEMOABUKHOTO 07
PAaBHOBECHS pbrara. GJIOKOB, HAKIIOHHOM TJIOCKOCTH.

[Ipumenenue npasuiia
HccnenoBanue ycaoBusi paBHOBECHS
paBHOBECHS pblyara K .
poryara. OGHapyXEHHUE CBOWCTB MPOCTHIX
0110Ky. «30510TOE
MEXaHU3MOB B HUYHBIX
MIPABHJIO» MEXaHUKH. CXaHU3MOB B pasll
KIIJT pocThix UHCTPYMEHTAX U MPUCIIOCOOICHHUSIX,
MexaHu3MoB. [IpocTsie UCTIOJIb3YEMBIX B OBITY M TEXHHUKE, a
MEXAaHU3MBbI B 6]5,1Ty u TAKXKXE B JXHUBBIX OpraHU3Max.
TEXHUKE DKcIepUMEHTaTbHOE JI0Ka3aTeIbCTBO
paBeHCTBa pabOT TMpU  IPUMEHEHUH
MPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJ] HakmoHHON
ITOCKOCTH.
Perenre 3a1a4 Ha MpUMEHEHHE TIPaBHIIA
paBHOBecHs pbiuara u Ha pacuét KII/]

5.3 | Mexanuueckasi JHEPrus 4 MexaHudecKast SHEPTHSL. DKCcIepUMEHTAILHOE OTPE/ICIICHIE https://lesson.academy-
Kunerunveckas u U3MCHEHHSI KHHETUYECKOU U content.myschool.edu.ru/03/
HIOTCHIMAIbHAA SHEPTHA. | foTeHIMAILHOM SHEPTUH TeJla IPH €ro 07
Ilpespaiuenne oaHoro CKaTBHIBAHUM 10 HAKJIOHHOM IIOCKOCTH.

BHUJIa MEXaHUYECKOMN @
N OpPMYJIUPOBAHUE HAa OCHOBE

SHEPTHU B JPYroil. 3aKoH

UCCIIeIOBAaHMSI 3aKOHA COXPAHCHHUS
COXpaHEHHsI SHEPTUU B .

MexaHu4ecko sueprun. OOCyKaeHUe
MEXaHUKE

IpaHMIl MPUMEHHMOCTH 3aKOHA

COXpaHCHHUS SHEPTHH.

Penienue 3a1a4 ¢ UCMOIB30BaHUEM

3aKOHA COXPAHCHUS DHEPTUU

Hroro no paszneny 12
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PesepBHOE Bpems

OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
8 KVIACC

Ne | HammenoBanue pasaenoB u | Konuuect| IIporpammuoe conepxanue OcHoBHBIE BUbI AESITETLHOCTU OnexTpoHHbIe (IU(POBbHIE)
m/r| TeM ydeOHOTO mpeaMeTa BO 4acoB 00yJaronImxcst 00pazoBaTeNbHBIE PECYPCHI
Paspnen 1. TennioBblie siBIeHUS
1.1 | Crpoenue u CBOWCTBA 7 OCHOBHBIE TIOJIOKCHHS Habmronenue v MHTEpIpETAIHS OIBITOB, https://lesson.academy-

BCIICCTBA

MOJIEKYJISIPHO-KHHETHYECK
OH TEOPUU CTPOEHUS
BelecTsa. Macca u
pa3Mepsl aTOMOB U
MOJIEKYJ. ONbITHI,
TTOITBEPIK IAOIIIHE
OCHOBHEI€ IT0JIOKEHHUS
MOJICKYJISPHO-KUHETUYECK
Ol TeopuH.

Monenu TBEpAOTO,
YKUJIKOTO U Ta3000pa3HOTo
COCTOSIHHMH BeILlECTBA.
Kpucrammmieckue u
aMmopdHBbIe Tea.
OOBbsicHEHUE CBOMCTB
ra3oB, JXHAKOCTCH 1
TBEP/BIX TET HA OCHOBE
MOJIOKEHU I
MOJIEKYJISPHO-KUHETUYECKO

CBUJETENHCTBYIOMHUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHH BEIIECTBA: OIBITHI
C paCTBOPEHHEM Pa3JINYHBIX BEIIECTB B BOJIE.
Pemenue 3a1a4 no OlleHUBAaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMa
BEIIECTBA.

AHanu3 TeKcTa IpeBHUX aTOMHCTOB
(nanpumep, parmenta nosmel Jlykperus «O
IPUPOJIE BEUIEi») C U3JI0KEHUEM
000CHOBaHMI ATOMHOM TUIIOTE3bI
(cMbIcioBoe uTeHue). OeHka
yOeIuTeNbHOCTH 3TUX 000CHOBaHMUIA.
OObsacHeHne OpOYHOBCKOTO JIBIKEHUS,
aBleHUs TUPDY3UH U pa3IHUnui MEX Ty
HUMU Ha OCHOBE IMOJIOKEHUN MOJIEKYIISPHO-
KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.

OOBbsicHEeHHE OCHOBHBIX PAa3JINYMi B
CTPOEHUH ra30B, )KUJKOCTEN U TBEPABIX

content.myschool.edu.ru/03
/08
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it Teopun. CMauMBaHue u
KaIWJUISIPHBIE SIBIICHUS.
TennoBoe pacupenue u
CIKaTHe

T€Jl C HCIIOJb30BAHHEM IOJIOKEHHI
MOJICKYJIIPHOKHHETUIECKOU TEOPUH
CTpoeHus BeniecTsa. [IpoBecHre ONbITOB
0 BBIPAIIMBAHUIO KPUCTAIIIIOB
IIOBAPEHHOM COJIM WM caxapa.
[IpoBenenue u 0OBICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX KaWLUISIPHBIC SIBICHUS
SIBJICHHE CMAYHBaHMUSI.

OObscHEHNE POJIM KalWIISPHBIX SBJIEHUN
JUTSL TIOCTYTUICHHST BOJIBI B OPTaHU3M
pacrenuii. Habmronenue, npoBenenue u
00BSICHEHHE OIBITOB IO HAOIIONEHUIO
TEIIOBOTO PACITUPEHHUS T'a30B, KUIKOCTEH
1 TBEPIBIX Tell. OOBsACHEHUE COXPaHCHHUS
00bEMa TBEPIIBIX TEN, TEKYYECTH KUIKOCTH
(B TOM 4HMcIie, pa3HUIBI B TEKYYECTH IS
Pa3HBIX )XUAKOCTEH), TaBICHUS Ta3a.
[IpoBeneHue ONMBITOB, IEMOHCTPUPYIOIIHUX
3aBUCHUMOCTb JABJICHHS BO3yXa OT €T0
00bEMa M HarpeBaHUs WU OXJIAKICHUS, U
X 00BbICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUeHHUs. AHAIN3
MPAKTHYECKUX CUTYAIlMii, CBI3aHHBIX CO
CBOWMCTBAMH I'a30B, KUJKOCTEH U TBEPIBIX
TeN




1.2

TenoBsle mpoueccsl

21

Temnepatypa. CBsi3b
TEMIIEpaTyphI CO
CKOPOCTBIO TEIJIOBOTO
JIBMKEHHUS YaCTHIL.
Buyrpennsis sneprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEN DHEPIUU:
TerIonepeaava u
coBeplieHne padboTsl. Busl
TeTJIOTIepeIauH:
TETJIOMPOBOHOCTbD,
KOHBEKIIHS, U3JTy9CHHE.
KonmaecTBo TenmaoThI.

VY nenpHasg TEMI0EMKOCTD
BerecTBa. TemmooOMeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEMIOBOTO
6ananca. IlmaBaenue u
OTBEpJICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VnenpHasg Temiora
IUIABJICHHS.
[TapooGpazoBanue u
KoHAeHcanus. Mcnapenue.
Kunenue. Y nensHas
TEIJI0Ta MmapooOpa3oBaHMsL.
3aBUCHUMOCTb TEMIIEPATYpPhI
KUTIEHUS OT aTMOC(EpPHOTO
JTaBJICHUS.

Bnaxnocts Bo3ayxa.

O06ocHOBaHUE NPaBUI U3MEPEHUS
temreparypbl. CpaBHEHHE Pa3IMYHBIX
CIO0COOOB M3MEPEHUS U LKA TEMIIEPaTyphI.
HaGmonenne u 00bsACHESHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEHN
SHEPTUU TeJla B pe3yNbTaTe TEIUIONepeiaun U

paboThl BHEIIIHUX CHII.

HaGmonenue i 00BsICHEHHE
OTIBITOB, 00CyX/IeHHe
HpaKTI/I‘-IeCKI/IX CHTyaHHﬁ,
JEMOHCTPUPYIOIIUX  pa3jUJHbIC
BHU/bI Tennonepezlatm .
TEIUIONPOBOIHOCTh,  KOHBEKITHIO,
U3JTyYeHHE.

HccnenoBanue sSBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHOM U TOpsYEh BOIBI.
HabGmronenue ycTaHOBIICHHSI TETIOBOTO
PaBHOBECHS MEXTY TOPSUYCH M XOJIOTHOM
BoJIoM. Onpenenenue (U3MEpPEHHE)
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM
MIPH TEIUI0O0OOMEHE C HarpeThIM
METATMYECKUM HWIMHAPOM. OnpeneneHue
(u3MepeHue) yaenpHOl TermI0EMKOCTH
BEIIICCTBA.

Pemenue 3amay, CBSI3aHHBIX C
BBIYMCICHUEM KOJIHNYECTBA TEIJIOThI 1
TEIUIOEMKOCTH TIPH TEIJIO0OMEHE.

AHanu3 cuTyalui NpakTUYeCKOro
HCIO0JIb30BaHUS TEIJIOBEIX CBOMCTB

https://lesson.academy-
content.myschool.edu.ru/03
/08
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DHeprus TOIINBA.

VY nenbHas Tennora
CrOpaHusl.

[puHIUTIBL PaOOTHI
TEIUIOBBIX JBUTaTENEH
KII/ TerutoBoro
nBurareis. TemnoBbie
JIBUTATEI U 3alluTa
OKpYKaroIlen Cpeibl.
3aKOH COXpaHEHUS U
MpEeBPALLEHUS SHEPTUU B
TEIUIOBBIX Mpolieccax

BEILIECTB U MAaTEPHAJIOB, HATIpUMEP, B
LEJSAX SHEProcOeperKeHUs:
TETION30JIAIHS, Heprocoeperaromume
KPBILIU, TEPMOAKKYMYJIITOPBI U T. .
Habuntonenue siBneHuil ucrnapenus u
KOH/ICHCAIIHH.

HccnenoBanue npoiecca ucnapeHus
Pa3IMYHBIX KUIKOCTEH.

OObscHeHnE SBICHUIN HCTIapeHUsl U
KOH/ICHCAIINY Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHSI.

Hab6mronenue n o6bsacHeHHE mMpoIiecca
KHTICHUS, B TOM YHCJIC 3aBUCHMOCTH
TEMIIEPATypbl KUIICHUS OT JaBJICHUSI.
Onpenenenue (M3MEPEHUE) OTHOCUTEIIBHON
BJIQXKHOCTH BO3/yXa.

Habmonenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BElIeCTBa, HallpUMep,
abaa. CpaBHEHUE MPOIIECCOB IUIABIICHUS
KPUCTAJUTMUECKUX TEJ ¥ pa3MsrYeHus] MpH
HarpeBaHuu aMOpP(HBIX Tell.

Omnpenenenue (M3MepeHNe) yaeabHON
TEIUIOTHI IJIaBJICHUS JIbA.

OObscHeHue SBICHUI MIaBJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUECHHS.

Pemienue 3aaa4, CBI3aHHBIX C BBIYUCIEHUEM

KOJIMYCCTBA TCIIJIOTHI B ITpOLIECCAX




TeIJIoNepeIauy MpHU IUIABJICHUU U
KpUCTAJUIM3allUU, UCTIAPEHUU U
KOHJICHCAllUH. AHAIU3 CUTyalui
MPaKTUYECKOTO MPUMEHEHHUS SIBJICHUIN
TJIABJICHUS U KPUCTAJUTM3AIlMHU, HAIIPUMED,
MOJTYYeHHE CBEPXUUCTHIX MATEPUAJIOB,
coJIeBas Tpeka u ap. AHanu3 paboThl U
00BbSICHEHUE TIPUHIIUIA ICUCTBUS TETIOBOTO
nBUTATENs. BhuncieHne KoJan4yecTBa
TETIJIOTHI, BBIACIISIONIETOCS TIPU CTOPAHUH
pa3nu4HbIX BUAOB TotuinBa, 1 KII/]
nurarens. OOCyKJIeHHe SKOJIOTHIECKUX
MOCJIEICTBUI MCTIOJIB30BAHUS IBUTATEIIEH
BHYTPEHHETO CrOpPaHUsl, TEIUIOBBIX U
TUJIPOTICKTPOCTAHIIHI

Hroro mo pazgeny 28

Pa3znen 2. DiiekTpryeckne U MAarHUTHbIE SIBJICHUSI




2.1

DNEeKTpUUYECKUE 3apsi/ibl.

3apspKeHHBIE Tella U UX
B3aUMO/JICCTBUS

Dnekrpuzanus ten. JlBa
poJa NEKTPUUECKUX
3aps/0B.
B3aumopeiicteue
3apsSUKEHHBIX TEJL.

3akoH Kynona
(3aBUCUMOCTH CHJIBI
B3aMMOACHCTBUS
3apSKEHHBIX TEJT OT
BEJIMYMHBI 3aPsI0B U
PACCTOSTHUS MEXKTY
TeJIamMu).
DIIEKTPUYECKOE TIOJIE.
Hanpsox€nHocTh
ANEKTPUYECKOTO MOJISL.
[TpunHIUMn cynepno3uiuu
AJIEKTPUYECKUX TOJIEH
(Ha KaYECTBEHHOM
ypoBHe). Hocurenn
ANEKTPUYECKUX 3apsI0B.
DJIeMEeHTapHbIN
ANEKTPUYECKUIl 3apsi.
Crpoenue aToma.
IIpoBoiHMKY U
JTUDIEKTPUKHU. 3aKOH
COXpaHEHUS
ANEKTPUYECKOTO 3apsia

Habmnronenue u npoBeieHNE OMBITOB IO
AIIEKTPU3ALNHU TEJ IPH CONMPUKOCHOBEHUU
Y MHIYKIUEH.

Habintonenue u o0bsicHeHHe
B3aMMOJICHCTBHS OTHOUMEHHO U
Pa3HOUMEHHO 3apsHKEHHBIX Tell.
OObscHEeHrEe TPUHIINIIA JEHCTBUS
anekTpockona. OObICHEHHUE SBICHUMN

OJICKTPpU3alH IIPU COIIPUKOCHOBCHUU TCJI U

WHIYKITUEH C UCTOJIb30BAHUEM 3HAHHI O
HOCHUTEJSX ICKTPUIECKUX 3apsiIOB B
BemecTBe. Pacno3HaBanue U 00bICHEHNE
SIBJICHUM JIEKTPHU3AIMU B TIOBCEAHEBHOM
skn3HN. HaOmronenne u o0ObsicHEHHE
OIIBITOB, WIUTFOCTPUPYIOIIUX 3aKOH
COXpAaHEHUS JIEKTPUYECKOTO 3apsia.
HaGmronenue onpITOB 1O MOJISTUPOBAHHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIA.
Uccnenoanue neicTBUA 3IEKTPUUECKOTO
10JIs1 HAa MPOBOJIHUKHU U JTUAJIEKTPUKHU

https://lesson.academy-
content.myschool.edu.ru/03
/08
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2.2

IlocToAHHBIN

3IEKTPUYECKUI TOK

20

DNEeKTPUYECKUM TOK.
YcinoBus
CYIIECTBOBAHUS
AIEKTPUYECKOTO TOKA.
HcTounuku
MOCTOSIHHOTO TOKA.
HencTBus
AIEKTPUIECKOTO TOKA
(TemoBoe, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPpUYECKNN TOK B
KUJKOCTSX M raszax.
DIIEKTpUYECKas LEb.
Cuna Toxa.
DIIEKTPUYECKOE
HaIpshKEHUE.
ConpoTtuBieHue
MPOBOJIHUKA. Y IETbHOE
CONIPOTHUBIICHUE
BenlecTsa. 3akoH Oma
JUISl y4acTKa LIETIH.
[TocnenoBarenbHoE U
napajuieabHOE
COCIMHEHUE
npoBOAHUKOB. Pabora u
MOIIIHOCTb
3IEKTPUYECKOTO TOKA.
3akoH Jlxoyns—Jlenua.
DIEKTPUYECKUE LIETIH U
noTpeOuTeNnn
ANEKTPUYECKOUN SHEPrUuun

HaGnronenue pa3nuyHbIX BUJIOB IEUCTBUS
AIIEKTPUIECKOTO TOKA U OOHApYKEHUE
STUX BHUJOB JICMCTBUS B IIOBCEIHEBHOM
sku3Hu. HabGmrogenne BO3HUKHOBEHUS
ra30BOI0 pa3ps/ia U IEKTPUUECKOTO TOKA
B xkuakoctu COOpKa U UCTIBITAaHUE
AIEKTPUYECKOM IIENU TOCTOSTHHOTO TOKA.
H3mepenue cuitbl TOKa aMIEePMETPOM.
H3mepenue 351eKTpuuecKoro HampsiKeHst
BOJIbTMETPOM.

[IpoBenenne u 0OBICHEHHE ONBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCUMOCTh
AIEKTPUIECKOTO COTIPOTHUBIICHUS
MPOBOJHUKA OT €r0 JUITMHBI, IIOIIAI!
MOMEPEYHOTO CEUCHUSI W MaTepuaa.
HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKAQ,
MPOTEKAIOIIETO YePe3 PE3UCTOP,

OT CONPOTHUBJICHUS PE3UCTOPA U
HanpsHKEHUS Ha pe3UCTOpeE.

[IpoBepka npaBuiia CIOKEHUS
HaNnpsHKEHUN TP MOCIEA0BATEIIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka npaBuiia AJisg CHIbI TOKA TpHU
napajuieIbHOM COCTMHEHUN PE3UCTOPOB.
AHanu3 cuTyalui Mocie10BaTeIbHOTO U
napajyieIbHOTO COEIMHEHHS IPOBOJHUKOB
B JIOMAIIHUX JIEKTPUUYECKUX CETAX.
Penrenne 3agad ¢ HCIOIb30BaHUEM 3aKOHA

https://lesson.academy-

content.myschool.edu.ru/03

/08
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B ObITYy. KopoTkoe
3aMBbIKaHHUEC

Oma u Gpopmyn pacdéra EKTPUIECKOTO
COTIPOTHBIICHUS TIPH TIOCIIEAOBATEIHHOM U
napauIeIbHOM COSAMHCHUN TTPOBOTHUKOB.
Ornpenenenue padoThI AMEKTPUIECKOTO
TOKa, IPOTEKAIOIIETO YePe3 PE3UCTOP.
OmnpeeieHre MOIITHOCTH IEKTPUIECKOTO
TOKa, BBIJIEISIEMON HAa PE3UCTOPE.
HccnemoBanue 3aBUCHMOCTH CHITBI TOKA
Yyepes JJaMIIOUKY OT HalpsDKEHUS Ha Hel.
Onpenenenne KII/I marpesarens.
Hccnenoanue mpeoOpa3oBaHus SHEPTUU
IIPH MTOABEME TPy3a ICKTPOIBUTATEIIEM.
OOBsICHeHNE YCTPOMCTBA W TIPHHIIATIA
NEUCTBUS JOMANTHUX
3JIEKTpOHArpeBaTeIbHBIX TPHUOOPOB.
OObscHeHre TPUYUH KOPOTKOTO
3aMbIKaHUS U IPUHIUIA AeHCTBUA
IUTABKUX MPEIOXpaHUTENEH.

Pemenue 3a1a4 ¢ UCNoib30BaHUEM 3aKOHA
Hxoyna—Jlenma

2.3

MarsuTHbIE SIBJICHUS

IlocTosTHHEIE MArHUTEL.
Bsaumoneiictsue
MOCTOSTHHBIX MarHuTOB.
MarsuTHOE noJe.
MarsauTHOE 1oJyie 3eMiIn
H €ro 3Ha4YeHHE JIIIs
»ku3HH Ha 3emire. OMbIT
Opcrena. MarautHoe

HccnenoBanrue MarHuTHOTO
BSaHMOﬂCﬁCTBHH IIOCTOAHHBIX MAarHuTOB.
I/ISY‘ICHI/IG MAarguTHOI'O I10JI1 IMIOCTOAHHBIX
MAarHuTOB IIpU UX O6’LCI[I/IH6HI/II/I u
pa3aciICHUN. HccnegoBanne MarHuTHOIO
B3aHMMOJECHCTBHUS ITIOCTOSHHBIX MAarHUTOB.
I/I3y‘leHI/IC MAarauMTHOTO IIOJIA MOCTOAHHBIX
MAar"auToB IIpHU UX O6’LCI[I/IHCHI/II/I u

https://lesson.academy-
content.myschool.edu.ru/03
/08
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T10JI€ DJIEKTPUYECKOTO
Toka. [IpumeHnenue
JJIEKTPOMAarHuToB B
TexHuke. JlefictBue
MarHMTHOTO MOJIsl Ha
IIPOBOJHUK C TOKOM.
DNeKTPOABUTATEND
IIOCTOSTHHOTO TOKa.
Hcnone3oBanue
3JIEKTPOJIBUTATENEN B
TEXHUYIECKUX
YCTpOWCTBaxX M Ha
TpaHCIIOPTE

pasaenenuun. [IpoBeneHue ONBITOB MO
BU3YyaJU3alMH T0JIS MOCTOSIHHBIX MAarHUTOB.
N3yuenue sBieHUs] HaMarHUYMBaHUS
BellecTBa. MccienoBanue nencTBus
AJIEKTPUUECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

[IpoBenenue onbITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTD CHJIBI B3aUMOJICHCTBUSA
KaTYIIKA C TOKOM ¥ MarHuTa OT CHJIBI U
HaIpaBJIEHUs TOKA B KaTYIIIKE.

AHanu3 cuTyaInui MpakTUIeCcKOro
MIPUMEHEHHUS PIICKTPOMArHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOMCTBAX,
MPOMBIIIJICHHOCTH, MenuinHe). V3yuenue
JEHCTBUSI MAarHUTHOTO TMOJISI Ha MPOBOJIHUK
C TOKOM.

N3yueHne AeCTBUS AIEKTPOJBUTATEIIS.
N3mepenne KIIJI anekTpoaBuraTenbHOM
YCTaHOBKH.

Pacno3naBanue v aHaau3 pa3InYHbIX
MIPUMEHEHUM JIEKTPOIBUTaTeNIeH
(TpaHCHOpT, OBITOBBIE YCTPOMCTBA U AP.)




2.4 | DieKTpOMarHuTHas 4 Omnbitel Papajest. OMBITHI 110 UCCIIELOBAHUIO SIBIICHUS https://lesson.academy-
WHTyKLUS SBrenune AIICKTPOMATrHUTHOM WH TYKIVH: content.myschool.edu.ru/03
DNIEKTPOMArHUTHOH UCCIICJOBAHUE U3MCHCHUN 3HAYECHUS U /08
unyKiuy. [pasuno HAIpPaBIICHUs HHAYKIMOHHOTO TOKA
Jlenna.
DIEeKTPOTeHEPATOP.
CriocoObl nostyueHust
JNEKTPUYECKON SHEPIUU.
DNEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
Hroro mo pazmeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
9 KJIACC
No | HammenoBanue paznesnoB | KonuuecTs [Iporpammuoe OCHOBHBIE BUJIbI JICATEIIBHOCTH DnexkrponHsie (H(POBHIC)
/| 4 TeM y4eOHOTO ImpeaMeTa| O 4acoB coJiep:KaHue oOyuaromuxcs 00pa3oBaTeNbHbIE PECYPChI

Pa3zgen 1. Mexann4yeckue siBJICHUSA
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11

Mexanunueckoe
IBIDKEHUE U CHOCOOBI
€ro OnucaHus

10

Mexanungeckoe
JBUKECHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO
JIBIDKCHMS.
PaBHOMEpHOE
MPSIMOJIMHENHOE
JIBUKEHHE.
HepasnomepHoe
MPSIMOJIMHENHOE
nBrokeHue. CpenHss u
MTHOBEHHAsI CKOPOCTh
Tena npu
HEPAaBHOMEPHOM
JBUKECHHM.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEHHOE
JBUYKEHHUE.
CBoOoiHOE MajieHHe.
Omnbrtel [Nanuies.
PaBHOMEpHOE
JBUKEHUE T10
OKPYXHOCTH.
[Iepuon u yactora
oOpalieHus.
JIuneliHasg u yriaosas
CKOPOCTH.
LenTpocTpeMuTebH
0€ YCKOpEHHUe

Ananu3 u 00Cy)XKJICHHUE PA3TUIHBIX
MPUMEPOB MEXaHUYECKOTO JTBUKCHHSL.
OOGcyx1eHre rpaHul] MPUMEHUMOCTH
MOJICTIN «MaTepraIbHas TOUKay.
Onucanne MEXaHUIECKOTO JIBUKCHHS
pa3IUYHBIMU crioco0amMu (YpaBHEHHE,
Tabnuia, rpaduk).

AHanM3 )KU3HEHHBIX CUTYAIHi, B KOTOPBIX
TIPOSIBIISICTCS OTHOCHUTEJIBHOCTH
MEXaHUYECKOTO JIBVIKCHUS.

HaGrotenne MeXaHHn9IeCcKOTo JIBYKECHUS
TeJIa OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHHE IIyTel U TPACKTOPHI

JIBUKEHUS OJTHOTO M TOTO XKe Tella
OTHOCHUTEINIbHO Pa3HbIX TEJ OTCUETA.
Amnanus tekcta ["anunes 06
OTHOCUTENIbHOCTH JBUKEHHUSI; BHITTOJIHEHUE
3aJIaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
Onpenenenue CpeiHel CKOPOCTH
CKOJIb)KEHUSI OpycKa WU ABHXKEHUS
HIapyKa M0 HaKIIOHHON TJIOCKOCTH.

Ananus u 00cyxieHue cnocobos
npUOIMKEHHOTO OTPEIeTICHIS] MTHOBEHHOU
CKOPOCTH.

Omnpenenenrue CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS (LIapUKa B KUAKOCTH, MOJIEIN
ANEKTPUIECKOTO aBTOMOOUIIS U T. 11.).
Omnpenenenue mMyTy, TPORICHHOTO 32
TAHHBIA TPOMEXKYTOK BPEMEHH, U CKOPOCTHU
Tena Mo rpaduKy 3aBUCHMOCTH MYTH

https://lesson.academy-

content.myschool.edu.ru/03/09
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PaBHOMEPHOTO JIBIDKEHUS OT BPEMCHH.
OO6cyx1eHne BO3MOKHBIX ITPUHIIUIIOB
JIEHCTBUS TIPUOOPOB, H3MEPSIOIINX
CKOPOCTH (CIIHIOMETPOB).

Berurcnienue myTH ¥ CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKCHHUH Tea.

Ornpenenenue NpoMaeHHOTO MyTH U
YCKOpEHUS ABWKCHHUS TEJIa M0 TpauKy
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBY)KCHHS TEJIA OT
BpeMeHHU. [Iposepka cunome3svl. eciu npu
PABHOYCKOPEHHOM 08UNCEHUU 0e3
HA4anbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps0 He4émubIX Yuces, mo

coomeemcmeyoujue
nPOMeHCYmKU epemenu
0OUHAKOBYL. Omnpenenenue
YCKOpeHusi  Teja npu

PaBHOYCKOPCHHOM JIBHXXCHHUUN
10 HAKJIOHHOM IJIOCKOCTH.
I/I3MepeHHe nepuoaa U 4aCTOThI
O6paH_IeHI/I$I T€J1a II0 OKPYKHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBUKEHHS TeJia 10 OKPY>KHOCTH. Perenue
3a/1a4 Ha Ompe/ieNieHne KHHEMaTHIeCKUX
XapaKTEPUCTHK MEXaHUYECKOTO IBUKEHUS
pa3In4YHbIX BUJOB. Pacro3HaBanue u
npuOIMKEHHOE ONKCAHUE Pa3INYHbBIX
BHJIOB MEXaHUYECKOTO JBUKECHMUSI B
NpUpOJIe U TEXHHUKE (Ha MpUMepax




CcBOOOIHO TAJAOIIMX TEJI, JBHKCHUS
KHUBOTHBIX, H€6€CHBIX TCII, TpaHCHOpTHBIX
CPEICTB | JIp.)

1.2

BzaumoneiicTBue Ten

20

[TepBriit 3aK0H
Hsrotona.

Bropoii 3akon HeroToHa.
Tpetnii 3akoH HeroToHAa.
[Tpunnun
CYIIEPITO3UIUU CHIL.
Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenus:
cuia TPEeHHs
CKOJIBXKEHUS, CUJIa
TPEHUs MTOKOS, APyrue
BU/JIbI TPEHUS.

Cuiia TSKeCTU U 3aKOH
BCEMHUPHOIO TATOTCHUSI.
YckopeHnue cB0OOOAHOTO
najaeHus. [[Buwxenue
niaHeT BOKpyr ComnHua.
[IepBas kocmuueckas
ckopocTh. HeBecoMocTh

Hab6mronenue n 006CcyXIeHHE OTBITOB C
JBUKCHUEM TeJjla MPU YMEHBIIICHUN
BIIMSIHHS IPYTUX TEJI, IPEMSATCTBYIOITUX
NBIDKEHUIO. AHann3 Tekcra [ anmuies ¢
OTIMCAaHUEM MBICIICHHOTO 3KCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPITUH;
BBITIOJTHCHHE 3aJJaHUI TI0 TEKCTY
(CMBICIIOBOE YTCHHE).

OO0cyxIeHne BO3MOKHOCTH BBITIOJIHEHUS
3aKOHA MHEPIIUHU B PA3JIMYHBIX CHCTEMaX
oTcuéTa.

Habmonenue u o6cyxaenue
MEXaHUYCCKUX SBJICHUH, IIPOUCXOISIINX B
cuCTeMe OTCUETa

«Tenexka» Mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBYDKEHUH

OTHOCHUTENIbHO KaOuHeTa (hU3UKH.

https://lesson.academy-

content.myschool.edu.ru/03/09
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U MIePErpy3KH.
PaBHOBecue
MAaTEepUAIbHON TOUKHU.
AOco0THO TBEPI0E
teno. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHOMN OChIO
BpaieHuss. MoOMeHT
cuisl. LleHTp TsKecTH

JleficTBHs C BEKTOpaMH CHIL: BBIIIOJTHEHUE
3a/IaHUM 110 CIIOKEHUIO U BBIYUTAHUIO

BEKTOPOB.
Habmronenue W/ IIPOBEJICHHE
OTIBITOB, JEMOHCTPUPYIOIINUX

3aBUCUMOCTh ~ YCKOpPEHHMS Tejla  OT
MPUWIOKEHHON K HEMY CHJIBI U MaccChl
Tena.

AHanu3 1 00bsICHEHUE SIBICHUN C
MCII0JIb30BAHUEM BTOPOTO 3aKOHA
Herorona. Pemenue 3agau ¢
HCII0JIb30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 paBwiIa CI0KEHUSI CUIL.
Ornpenenenne KECTKOCTH MPYKUHBI.
AHalIn3 cUTyalnii, B KOTOPBIX
HaOJIIOMar0TCs ynpyrue neopmanuu, u
uX 00BSCHEHUE C HUCIIOJIb30BAHUEM
3akoHa ['yka.

Pemenue 3a1a4 ¢ UCNoib30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIBKEHHUS OT CHJIBl HOPMAIBHOTO
JTaBJICHHUS.

OO6cyxieHne pe3yabTaToB UCCIIEeI0OBAHUSL.
Omnpenenenue ko3 duimeHTa TpeHus
CKOJIbYKEHUSI.

W3mepenue cuiibl TpeHUS TOKOSI.

Pemienne 3aga4 ¢ uCnoyib30BaHUEM

(1)0pMy.TI]':>I It CUJIBI TPECHUSA CKOJIBIKCHUS.




AHanu3 IBM>XEHUS TeJl TOJIBKO MO/
JIEHCTBUEM CHIJIBI TSHKECTH — CBOOOHOTO
nageHusi. OObsiCHEHNE HE3aBUCUMOCTH
YCKOPEHHSI CBOOOIHOTO MAJCHUS OT
Macchl Tena. OLeHKa BeTUYHHBI CUITBI
TATOTEHUS, ACUCTBYIOIIEH MEXIY IBYMsI
TenaMu (A7 pa3HbIX Macce).

AHanu3 JBWXEHUSI HEOECHBIX Tel

MoJ| JIEWCTBUEM CHJIBI TATOTCHUS

(c WCIIOJIb30BAaHUEM
JIOTIOJTHUTEITHHBIX HNCTOYHHUKOB
uH(bopMaIun).

Pemenue 3a1a4 ¢ HCIOJIB30BaHHEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U POPMYITBI ISt
pacyéTa CHIIBI TSKECTH. AHAIN3
OPHUTMHAIILHOTO TEKCTa, ONTMCHIBAIOIIETO
MPOSIBJICHUS 3aKOHA BCEMUPHOTO
TATOTEHMS; BRIIOJHEHHE 3aJaHNH 110
TEKCTY (CMBICIIOBOE UTCHHE).

HabGmronenue u o0CykIeHUE OTBITOB TIO
HM3MEHEHHIO Beca Tella IPH YCKOPEHHOM
JIBUKEHUH.

AHanu3 yclioBUM BOBHUKHOBEHUS
HEBECOMOCTH U MEPETPY3KH.

Pemenne 3a1a4 Ha onpeieicHUE Beca Teja
B Pa3JIMYHBIX YCIOBHUSIX.

AHanu3 cui, JACUCTBYIOIIMX Ha TeTo,
MOKOsIIIIeecs: Ha OTope.

OmnpeneneHue NEeHTPa TSKECTH Pa3TUIHBIX




TCII

1.3.

3aKOHBI COXPAHEHUS

10

Nmnynsc Tena.
H3meHenne nuMmmynbca.
Nmnynse cuitbl. 3aKkoH
COXPAaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
Mexanudeckas paboTta u
MoIIHOCTh. Padora cuin
TSAKECTHU, YIIPYTOCTH,
TpeHus. CBsi3b SHEPTUU
1 paboTHI.
[ToreHunanpHas sHeprus
Tesa, MOJHATOTO Hal
MIOBEPXHOCTHIO 3€MJIU.
[ToreHunaneHas sHEeprus
CKaTOU MPYKUHBI.
Kunernueckas sHeprusi.
Teopema o
KMHETUYECKOM SHEPTUH.
3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTrUun

Habmonenue u o6Ccyx1eHre ONbITOB,
JIEMOHCTPHUPYIONTUX Mepeaqy UMITYJIbCca
MIPY B3aUMOJICUCTBUHU TEJl, 3aKOH
COXpaHEHHUs UMITYJIbCa TIPH aOCOTIOTHO
YOPYrOM M HEYIIPYroM B3aUMOICUCTBUHN
TeJl.

AHalM3 CUTyalluil B OKpY>Karolen >KU3HU
C UCIIOJIb30BAHNUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3naBaHue sIBIEHUSI pEAKTUBHOTO
JBUKEHHUSI B IPUPOJIE U TEXHUKE.
[IpumeHeHne 3aKk0Ha COXpaHEHUS
MMITYJIbCA JUISl pacuéra pe3yinbTaToB
B3aMMO/JICICTBUS Tel (Ha mpuMepax
HEYNPYroro B3auMOJICHCTBHUS, YIPYTOro
LEHTPaJIbHOTO B3aUMOJICHCTBHS IBYX
OJMHAKOBBIX T€J, OJTHO U3 KOTOPBIX
HETOBUHO).

Pemienue 3aga4 ¢ ncnonb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCa.

https://lesson.academy-

content.myschool.edu.ru/03/09
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Omnpenenenne pabOThI CHIIBI YIIPYTOCTH
IpU OABEME IPy3a C UCIOJIB30BAHUEM
HEIO/IBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
H3mepenune MOIHOCTH.

W3mepenune noTeHuanbHON S3HEPTUU
ynpyro aeopMupoBaHHON MPYKUHEI.
H3mepeHne KUHETUYECKOM  SHEpPruu
TeNa IO JUIMHE TOPMO3HOTO ITyTH.
OKCIepUMEHTAIbHOE CPaBHEHUE
M3MEHEHHUS NOTeHLIUAIbHON U
KMHETHUYECKOM SHEPrUi Tella pu
JIBHKEHUH 110 HAKIIOHHOM MIIOCKOCTH.
OKCnepuMEeHTaIbHas MPOBEPKA 3aKOHA
COXPAHEHHUS MEXaHUYECKON SHEPTUU TIPU
cBoOOIHOM nasieHnu. IlpumeHeHune 3akoHa
COXPAHEHHUS MEXAHUUYECKON SHEPTUU IS
pacuéra NoTeHIMAIbHOW U KHHETHYECKOM
sHeprui tena. Pemenue 3agad ¢
HCII0JIb30BAaHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKOU dHEPrun

bl

Utoro no pazneny 40

Pa3pen 2. Mexann4yeckune KoJjIe0aHus1 M BOJIH

2.1 MexaHn4ueckue 7
KoeOaHus

KonebarensHoe
nBmkeHne. OCHOBHBIC
XapaKTEePUCTUKU
KoJebaHuii: mepuo,
4acToTa, aMILIUTY/Ia.
Marematudeckuii u

HaOmronenune xonedanuii mox
JCWCTBUEM CHJI TSDKECTU U YIIPYTOCTH U
oOHapyXeHHe MOJOOHBIX KOJIeOaHU! B
OKpYXKarolieM Mupe. AHaIu3 KoJieOaHmit
rpy3a Ha HUTU U Ha MPYXXHUHE.
Omnpenenenre 4acToThl KoJaebaHui

https://lesson.academy-
content.myschool.edu.ru/03/
09
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NIPYKUHHBIA MATHUKU.
[IpeBpaiienue s3uepruu
pH KoJebaTebHOM
TIBUKCHUH.
3aryxaromue
Kosie0aHusl.
BrinyX1cHHBIE
Kojebanus. PezonaHc

MaTEMaTHYECKOTO U MPYKUHHOTO
MasiTHUKOB.

HaGmoienne u 0ObsICHCHHE SIBIICHUS
pe3oHaHca.

HccnenoBanue 3aBUCHMOCTH TIEPHOIA
KOJIeOaHWH TIOJIBEIIEHHOTO K HUTH

rpy3a OT JUIMHBI HUTH.

[TpoBepka HE3aBUCHUMOCTH TIEPHO/Ia
KoJieOaHu Tpy3a, MOIBEIICHHOTO K JICHTE,
OT Macchl rpy3a. HabGmronenue u
00CYXXJIEHHE OIBITOB, AEMOHCTPUPYIOLINX
3aBUCHUMOCTH TIEpHOIa KoJIeOaHui
MPYKHHHOTO MasiTHUKA OT MacChl Tpy3a
YKECTKOCTHU NPYKUHBI.

[TpumeHeHne MaTeMaTHYECKOro 1
IPYKUHHOTO MasiTHUKOB B Ka4eCTBE
MOJIeJIEN IUTS OITMCaHus KOJIeOaHUH B
OKpPYKaIOIlleEM MUDE.

Pemenuie 3aay, cBsI3aHHBIX C
BBIYHCIICHUEM UJTU OLEHKOM YaCTOTHI
(nepuona) xosiebanuii Mzmepenue
YCKOpeHUs c60O00H020 NAOEHUs.

2.2

MexaHu4ecKHe BOJIHBI.
3ByK

MexaHW4eCKHEe BOJIHBI.
CaolicTBa
MEXaHUYECKUX BOJIH.
IIpononbHbIE U
IIOIIEPEYHBIE BOJIHBI.
JlnmiHa BOJIHBI U
CKOpOCTH €€
pacrpoCTpaHeHHUs.

OOHapyxeHue U aHaJIN3 BOJIHOBBIX
SBJICHUHA B OKPY)KAIOLIEM MHUPE.
Habntonenue pacnpocrpaHeHus
IPOJOJIBHBIX U MONEPEYHbIX BOJH (Ha
MoJieNn) U 0OHapyKeHHe aHAJIOTUYHBIX
BUJIOB BOJIH B IIPUPOJE (3BYK, BOJIHBI HA
BOJI¢). BeIuncienue JUIMHbI BOJIHBI U
CKOPOCTH pacIpoCTPAHEHUS 3BYKOBBIX

https://lesson.academy-

content.myschool.edu.ru/03/

09
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MexaHn4ecKrue BOJIHBI
B TBEPJIOM TelIE,
CEICMUYECKHUE BOJIHBI.
3ByK. [’ poMKOCTB 3ByKa
Y BBICOTA TOHA.
OTtpaxkeHue 3ByKa.
WNudpa3Byk u
YIIBTPA3BYK

BOJIH. DKCIIEpUMEHTAJIBHOE
OTIpe/IeIeHNe TPAHUI] YACTOTHI
CJIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Habuntoienne 3aBUCUMOCTH BBICOTBI
3ByKa OT YacTOTHI (B TOM YHCIIE, C
UCTIOJIb30BaHUEM MY3bIKAIBHBIX
uHCTpyMeHTOB). Habntonenue u
00BSICHEHHE SIBIICHUS aKyCTHUYECKOTO
pe3oHaHca.

AHanu3 OpurMHaIBHOTO TEKCTa,
MOCBSIIEHHOTO UCIIOIb30BAaHUIO 3BYKa
(wu ynpTpa3ByKa) B TEXHHUKE
(9X0JI0Kanus, yIbTPa3ByK B MEIUIIMHE U
TIp.); BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY
(CMBICITIOBOE YTECHHE)

Hroro no pazneny

15

Pa3znen 3. DileKTpOMArHUTHOE 1MOJIE€ M JIEKTPOMATHUTHbIE BOJIHbI

3.1

DJIEKTPOMArHuTHOE MOJIe
u

AIIEKTPOMArHUTHBIE
BOJIHBI

6

DJIEKTPOMArHuTHOE
noJe.
DJIEKTPOMArHUTHbIE
BOJIHEL CsoiicTBa
3JIEKTPOMAarHUTHBIX
BOJIH. IIIxana
3JIEKTPOMAarHUTHBIX
BoaH. HMcnone3oBanue
3JIEKTPOMAarHUTHBIX
BOJIJH IS  COTOBOM
CBSI3H.
DneKTpoOMarHuTHas
npupoja

CBCTa.

[TocTpoeHune paccyxaeHuid,
000CHOBBIBAIOIINX B3aUMOCBSI3b
ANIEKTPUYECKOTO U MATHUTHOTO IOJICH.
DKCIepUMEHTAITLHOE U3yUYCHHE
CBOWCTB JIEKTPOMAarHUTHBIX BOJH (B
TOM YHCJIE C TIOMOIIbI0 MOOUIIBHOTO
tenedoHa). AHAJIU3 PEHTTEHOBCKHUX
CHHMKOB Y€JIOBEUECKOTO OPraHu3Ma.
AHanM3 TEKCTOB, ONMCHIBAIOIINX
MPOSIBIICHUS TIEKTPOMArHUTHOTO
U3ITy4eHHS B IPUPO/IE: )KUBBIE OPTaHU3MBI,
U3Iy4eHUs] HeOeCHBIX Tell (CMBICTIOBOE

https://lesson.academy-

content.myschool.edu.ru/03/09
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CkopocTb CBETA. | UTEHUE).

BonnoBrIe CBOMCTBA | Pacno3naBanue Hu aHaJiu3

CBCTa pa3IU4HbIX IPUMECHEHHUH
ANEKTPOMATHUTHBIX ~ BOJIH B
TEXHHUKE.

N3yueHne BOJHOBBIX CBOWCTB CBETA.
Pemenue 3aau ¢ ucmosib30BaHUEM
dbopmyn s CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI U
4acTOTHI CBETA

Hroro mo pazueny 6

Paznen 4. CBeToBbIe IBJICHUA

4.1 | 3aKOHBI PaCIPOCTPAHEHUS 6 JlydeBast MoJieb Habmronenue omsIToB, https://lesson.academy-
cBera cBera. McTounukn JIEMOHCTPUPYIOIINX SIBJICHUE content.myschool.edu.ru/03/
CBeTa. IPSMOJIMHEIHOTO PacIpOCTPaHEHUS 09
Hpsmomnuueiinoe cBeTa (BOSHUKHOBEHHE TEHHU
pacnpocTpaHeHne MOJIYTCHHU ), W UX WHTEPIPETAIIHS C

cBeTa. 3aTMEHUs
Counna u JIyHsl.
OtpakeHue cBeTa.
[1mockoe 3epkaiio.
3aKOH OTpaXEHUsI
CBeTa.
[penomienne cBera.  OTPAKCHHS CBETOBOTO JIyda OT yriia

3aKkoH TperoMJIeHus | TaJICHUS.

HCIOJL30BaHUEM MOHATHUSA CBETOBOTO
ayyda.

OObsicHEHHE U MOJICIIUPOBAHUE
COJIHEYHOTO Y JIYHHOTO 3aTMECHUH.

HccnenoBanue 3aBUCUMOCTHU yria

CBETA. ITonHoe | 3yuenne cBOWCTB M300paXkeHus B
BHYTPCHHCC MJIOCKOM 3€pKaje.
OTpaX€HHe  CBeTa.

HaOmnronenne u 00bsiCHEHUE ONBITOB 1O
Hcnonbp3oBanue

IIOJIHOTO
BHYTPEHHETO

HOJIy4EeHUI0 U300pa’keH B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmonenue u
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OTpaXKCHUS B
OIITUYCCKUX
CBETOBOJIAX

00BSICHEHUE OMBITOB TIO MPEIIOMIICHHIO
CBETa HA I'PAHUIIC PA3JIUYHBIX CPEl, B TOM
YUCJIE OIBITOB C IMOJHBIM BHYTPEHHUM
oTpaxeHueM. MccnegoBanue 3aBUCUMOCTH
yIJIa MPEJIOMIICHHS OT YIJia NafAeHus
CBETOBOTO JIy4ya Ha TPAHULE «BO3ILYX—
cTekio». Pacmo3HaBaHme sIBJICHUH
OTpa)XEHUS U MPEIIOMJICHHS CBETA B
IIOBCEIHEBHOM XU3HU. AHAIIN3 U
00bsICHEHHE SIBJIEHUS OIITHYECKOTO
MHUpaxa.

Pemenwne 3amag ¢ CIOIb30BaHNEM 3aKOHOB
OTpaXEHHUS U MPEIIOMIICHHS CBETA

4.2 | JIMH3BI ¥ OTITHYECKUE JIunza. Xoq nydeit B | [TonydeHue u300pakeHUi ¢ TOMOIIIBIO https://lesson.academy-
pUOOPEI nauH3e. OnTHYecKas | coOMparoliell ¥ pacCenBaroIeH JIMH3. content.myschool.edu.ru/03/
cucremMa Onpenenenne POKYCHOTO pacCTOSTHUS U 09
¢oroanmnapara, OTNITHYECKOM CHIIBI COOMparoIel JTMH3HI.
MHUKPOCKOIIa 1 AHalIM3 yCTpOMCTBA M MPUHIUIIA
Teneckomna. I'nas Kak | jejierppg HEKOTOPBIX OIITHYECKHMX
ONTHYCCKA CUCTEMA. | 1y ;60p0B: (hoToammapara, MUKPOCKOIIA,
bansopykocte 1 Teseckorna. M3ydenne Moienu rias3a Kak
AAIILHOSOPKOCTE ONTUYECKON CUCTEMBI. AHAIU3 SIBJICHUM
OIM30PYKOCTH U JabHO30PKOCTH,
NPUHIUIIA JEHCTBUSA OYKOB
4.3 | Paznoxenue 0e0ro ceera Paznoxenue 6enoro | Habmronenue pa3siioxeHus 0e10ro cBera https://lesson.academy-

B CIICKTP

CBETa B CIIEKTp.
OmnbiTel HeroTOHA.
Crnoxenue
CHEKTpaIbHBIX
1BeToB. [lucnepcus

B CIICKTP.

Ha6J'IIO,I[eHI/Ie 1 00BSICHEHHUE OIMBITOB IO
MMOJIYYCHUIO Oenoro cBeTa npu
CJIOKCHUU CBCTA Pa3HbIX LBCTOB.
HpOBe)IeHI/IC 1 00BSICHEHHUE ONBITOB IO

content.myschool.edu.ru/03/
09
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CB€Ta

BOCIPUATHUIO LIBETA IPEIMETOB IIPU UX
HaOII0IEHUH Yepe3 [IBETOBbIC (DUIIBTPHI
(LIBETHBIE OYKH)

Wroro no pazgeny 15
Paznea S. KBanToBble siBJIeHUS
5.1  Hcnyckanue u 4 OmnbiTel Pesepdopaa u/O0CyxaeHue 11eu onbIToB Pesepdopaa https://lesson.academy-
MOTJIOLIEHUE CBETA IJIaHeTapHas  MOJIENb 110 UCCIIEJOBAHUIO aTOMOB, BBIJBI)KEHHE content.myschool.edu.ru/03/0
aTOMOM aToMa. TUTIOTE3 O BO3MOXHBIX Pe3yJIbTaTax 9
Mopens atoma bopa.  OmMbBITOB B 3aBUCHMOCTH OT
Wcnyckanue u MPEJIIO0JIaraeMOTr0 CTPOSHHS aTOMOB,
MOTJIONIEHUE CBETA (bopMyTUPOBaHKE BBIBOJIOB W3
aToMoM. KBaHTBL PE3yIBTAaTOR OIBITOB.
JInnenyarele ciekTpel OOCYXI€HUE MPOTUBOPEUNH TIAHETAPHOM
MOJICTTH aTOMa ¥ OCHOBAHHM TSI TUTIOTE3bI
bopa o cranmoHapHBIX OpOUTaX
aneKkTpoHOB. HabutoieHue CromHbIX 1
JTMHENYaThIX CIEKTPOB U3TYyUYCHHS
pa3innuHbIX BeulecTB. OObsICHEHHE
JTMHENYaThIX CIEKTPOB U3TYyUYCHHS
5.2 CTpoeHre aTOMHOTO spa 6 PannoakTHBHOCTS. OOCyXIeHHEe BO3MOXHBIX THITOTE3 O https://lesson.academy-
Anbda-, Oeta- M MOJEIAX CTPOCHHUSA Spa. content.myschool.edu.ru/03/0
ramMma-Hu3Jy4eHusl. OrnpeeneHue cocTapa sep 1o 3aaHHpM |9
CTpoeHHEe  aTOMHOIO MAaCCOBBIM M 3apsI0BBIM YHCIAM M 10
sIpa. Hyx1o0HHas [10J10KEHHIO B IIEPUOINICCKON CHCTEME
MOJEIb aTOMHOTO HJIEMEHTOB.
Anpa. N30TOnbI. AHanu3 u3MeHeHus cocTaBa siapa v €ro
PagnoaxkTuBHBIE MOJIOKEHHUS B IEPUOIMUECKON CUCTEME
HpEeBpanmIcHus. pH 0-pagrioOaKTHUBHOCTH.

HepI/IO,Z[ noJjrypacrazia
ATOMHBIX AICP

HccnenoBanue TpeKoB a-4acTHUIL IO
TOTOBBIM (oTOrpadusim.

OOHapyKeHue U U3MEpeHHe
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paauanuoHHOro (poHA ¢ MOMOIIKIO
NO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH.
AHanu3 OMOJIOTrMYECKUX U3MEHEHU,
IPOUCXOSIINX 110 IEUCTBUEM
pazvoaKTUBHBIX U3TYy4EHUH.
Hcnonp30Banne paguoaKkTUBHBIX
V3JIyYEHU B MEIULIMHE

5.3  SlaepHble peakiuu 7 Snepubie  peaknuu. PerreHue 3a1a4 ¢ UCIOJIb30BaHHEM https://lesson.academy-
3aKOHBI  COXPAHEHUs BAaKOHOB COXPAHEHHS MAaCCOBBIX U content.myschool.edu.ru/03/0
3apsI0OBOTO Y 3apsJIOBBIX YKCET Ha ONpeeieHne 9
MaccOBOTO YHCEJL. pe3yIbTAaTOB SIIEPHBIX PEAKIIHii; aHATN3
OHeprus CBSI3U BO3MOYKHOCTH WJIH HEBO3MOYKHOCTH
aTOMHBIX siaep. CBsA3b STICPHOMN PEaKIIHH.
MacCel M DHEPTHH. OLeHKa SHEPTUU CBS3H SIEP C
Peakin  cuHTE3a ¥ pcnonb3oBanueM GopMysibl DMHIITENHHA.
JCJICHAS AXEP. OOCyXACHHE MEPCIIEKTUB UCTIOIB30BaAHUS
VcroyHuKkn  SHEPIHH ynpaB/seMOro TEPMOSIEPHOTO CHHTE3A.
ComHma ®  3BE3A. OGCcyxkIeHHE IPEUMYIIECTB 1
Slneprast 9HEPreTHKA. hkomornyeckux MpooieM, CBSI3AHHBIX C
JeiicTBus SIIEPHOM YHEPTETUKON
PaAMOaKTUBHBIX
W3IIy4eHUN Ha >KUBbIE
OpraHu3Mbl
Utoro no pazneny 17

IHoBTOpHUTEILHO-00001IAKOIIIMIA MOTYJIb
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IToBTOpEeHuE n
o0o01IeHne coaep:kanus
Kypca

¢busukm 3a 7-9 KI1accel

CucreMaru3zanus u
00001ICHIE
PEIMETHOTO
COJICpXKaHUsA U
OIIbITA
JICATEIbHOCTH,
IpUOOPETEHHOTO
P U3yICHUH
BCETO Kypca
($U3MKH OCHOBHOTO
o01rero

o0pazoBaHUsI.
ITonroToBka K
OCHOBHOMY
roCyJIapCTBEHHOMY
9K3aMEHY o
busnke TS
o0ydJaronmxcs,

BBIOPABIIMX  3TOT
y4eOHBIN TTpeIMET

BrinosHenne y4eOHbIX 3aJaHHH,
TPEOYIOIIUX AEMOHCTPALIUU

KOMIIETEHTHOCTEM, XapaKTEPU3YIOIIUX

C€CTCCTBCHHOHAYYHYIO I'PaAMOTHOCTD:

— IPUMEHEHUS
MOJIyYEHHBIX 3HAHUI ISl HAYYHOTO
00bsiCHEHUS! PUZNYECKUX SBJICHUN B
OKpYXKarolller pupose, B
MOBCE/IHEBHOM JKU3HU U BBISBICHUS
(bU3HMYIECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIA;

— MIPUMEHEHUS
OCBOEHHBIX IKCIIEPUMEHTATBHBIX
YMEHHI JJIs1 UCCIEAOBaHUS
buznyeckux SBICHUHN, B TOM UHUCIIE
JUTSI IPOBEPKH TUIIOTE3 U BBISBIICHUS
3aKOHOMEepHocTel. Pemenue
pacy€THBIX 3aJa4, B TOM YUCIE
MPEANOJaralouMx UCIOJIb30BAHUE
buznueckux Mozenei u
OCHOBAHHBIX Ha COJICPKAHUU
pa3IMYHBIX Pa3/eoB Kypca (pU3UKH.
BrinonHenue u 3aniuTa rpynmnoBbixX
WJIN UHAUBUIYAIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJAEpP’KaHUEM Kypca
busuku

https://lesson.academy-

content.myschool.edu.ru/03/09

Hroro no pazaeny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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