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®denepanpHas pabodasi mporpamma 1o yueonomy npeamety "®usuka" (6a30BbI ypOBEHb) (manee
COOTBETCTBEHHO - Mporpamma 1o (usuke, Gu3nKa) BKIIOYAET MOSICHUTEIBHYIO 3aIHCKY, COJEpKaHUe

00y4YeHHs, TUIAHUPYEMbIE PEe3YJIbTaThl OCBOSHHSI IPOrPaAMMEI 110 (PHU3HUKE.

IHosicHuTe/IbHAA 3anIMCKA.

[IporpamMa 1o ¢u3MKe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBIE€Ha HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOSHHs Ha 0a30BOM YpOBHE OCHOBHOW 00pa3zoBaTelbHOMN
nporpammel, npeactaBieHHbIX B DI'OC OO0, a Takke ¢ yueroMm deaepalbHOW padoueld mporpamMmsl
BOCIUTAHMS U KOHIEMHIINH MPEnojaBaHusi yueOHoro npeamera "dOusuka".

Conepxanue mporpamMmbl MO (QHU3MKE HANpaBlIeHO HAa (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYarOIIMXCsS W OpraHu3alui0 H3ydeHHs (U3WKH Ha JEATEIbHOCTHOW OCHOBe. B
nporpaMMe Mo (U3MKE YUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO MpeAMeTa B pead3aluu TpeOOBaHHMA
OI'OC OO0 k mIaHHPYEeMBbIM JHYHOCTHBIM U METallpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKkxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX INPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMUsI.

. IIporpamma o ¢u3uKe ycTaHaBIUBaET paclpeaesieHue yueOHOro MaTepuana o rojaaM o0ydeHus
(mo kmaccam), mpejuiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh M3YUYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COIEPKAHUSI U yUeTe BO3PACTHBIX OCOOCHHOCTEN 00ydaromuxcsl.

153.2.4. TIporpamma 1o pusuke papaboTaHa ¢ HENbI0 OKa3aHUS METOIUIECKON TTOMOIIHM YIUTEIIO
B CO3JIaHMH paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

153.2.5. ®usuka ABISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB,
MTOCKOJIBKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SIBIICHUN, U3YyYaeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHEH M (u3nyeckoi reorpaduel, BHOCUT BKJIaJ] B €CTECTBEHHO-HAY4YHYIO KapTUHY MHpa,
IpeoCTaBiIsgeT Haubosiee sACHble 00pa3libl MPUMEHEHUsI HayyYHOTO METOJa MO3HaHMs, TO eCTh crocoda
MIOJIy4€HHUS JOCTOBEPHBIX 3HAHUN O MHpE.

153.2.6. OnHa U3 rmaBHBIX 3a7a4 (U3MUECKOro 00pa30BaHUS B CTPYKType oO0Iiero odpazoBaHUs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI rPaMOTHOCTH U UHTEpeca K HayKe y 00y4aronuxcs.

W3yuenne ¢u3MKu Ha YIIIyOJEHHOM YpOBHE IpEArNojiaraeT OBJAJACHUE  CIETYIOIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHI €CTECTBEHHO-HAYYHYIO IPaAMOTHOCTB!

HAy4YHO OOBSCHATD SIBJICHUS,

OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

WHTEPIPETHPOBATH TAHHBIC U UCTIOIB30BaTh HAYYHBIE JOKA3aTEeIbCTBA ISl TOMyUeHUs BHIBOIOB".

153.2.7. llenu wusyuyeHuss GU3MKH HA YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs OMpEICNiCHbI B
KOHIICTIIIMKM ~ TIpenojaBaHusi ydeOHoro mpenMmera "®dusmka" B 00pa3oBaTENbHBIX OpPraHU3aIUSIX
Poccutiickoit deneparuu, peaausyomux OCHOBHBIC 00111e00pa30oBaTeIbHBIC TPOTPAMMBI.

153.2.8. llenu uzyuenust pu3uku:



pUOOpeTEeHNE UHTEPEca U CTPEMIICHUSI 00YyJarOIIUXCsl K HAYyYHOMY HM3YYEHUIO IPUPOJIbI, pa3BUTHE
UX UHTEIJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUI O HAYYHOM METOJE IMO3HAHWA M (POPMHPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHHUS K OKPY>KAIOUINM SIBIICHUSM;

dbopMUpOBaHNE HAYYHOIO MHUPOBO33PEHMsS KaK pe3yjbTaTa MU3yuyeHUsi OCHOB CTPOCHUS MAaTepUU U
(yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dopMHpoBaHUE NPEICTABICHUNH O pONM (HU3UKU IS PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHU;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyaymiedl mpodecCHOoHaIbHOW AeAaTeIbHOCTH,
CBSI3aHHOU C (PU3UKOMH, IMOATOTOBKA K aTbHEHIIEMY OOYUICHHIO B 3TOM HAIPABJICHHH.

JocTmwkenne 3TUX Lened mporpamMmbl 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs
o0ecreunBaeTcs pelieHueM CIeAYOIUX 3a/1ay:

npuOOpeTeHue 3HAHUW O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHWYECKUX, TEIIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHHSIX;

npuoOpeTeHne yYMEHHWH OIMCBHIBaTh W OOBSCHATH (PU3MUYECKUE SBICHUS C HCIOJIH30BAaHUEM
MOJIy4YE€HHBIX 3HAHUH;

OCBOCHHME METO/IOB pEIIEHUs MPOCTEHIINX pacuyeTHBIX 3aJad C MHCIOJIb30BaHMEM (PH3MUECKUX
MoJIeNIel, TBOPUYECKHUX M MPAKTHKO-OPHEHTUPOBAHHBIX 3371a4;

pa3BUTHE YMEHHIA HAOIOJaTh MPUPOIHBIC SBJICHHUS U BBITIOJIHATH OTBITHI, JIJAOOPATOPHBIE PaOOTHI U
HKCIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BaHUEM N3MEPUTENBHBIX TPUOOPOB;

OCBOCHME MPUEMOB paboThl ¢ HH(pOpMaIel HU3NIECKOTO CoNlepKaHMs, BKIOYas HHPOPMALIUIO O
COBPEMEHHBIX TOCTHKECHUAX (DU3HMKH, aHATTN3 ¥ KPUTHUECKOE OLIEHUBAaHHE HH(POPMALINH;

3HAKOMCTBO CO cdepamMu TPOPECCHOHAIBHONW ACSATENBHOCTH, CBA3AHHBIMH C (U3UKOU, U
COBPEMEHHBIMU TEXHOJOTMSIMUA, OCHOBAHHBIMHU Ha JJOCTHXKEHUSX (PU3NYECKOIN HAyKH.

153.2.9. O61ee 4nciio 4acoB, pEKOMEHJOBAHHBIX /IS M3yueHHs PU3UKH Ha 6a30BOM ypOBHE, - 238
4acoB: B 7 Kiacce - 68 "acoB (2 yaca B HeZeN0), B 8 Kiacce - 68 yacoB (2 yaca B Helenw), B 9 kiacce -
102 gaca (3 gaca B HEZEIO).

[Ipennaraemelii B mporpaMme 1o (Gu3uKe nepeueHb JabopaTOpPHBIX PabOT M OMBITOB SIBISETCS
PEKOMEHAATENbHBIM, YUUTEIb JeNIaeT BHIOOP MPH MPOBEIEHUH JIAOOPATOPHBIX paObOT U OIBITOB C yYETOM
WH/IMBUYaTbHBIX OCOOCHHOCTEH O0YyJaroImuxcs, CIIMCKa SKCIIEPUMEHTATBHBIX 3a/laHHi, TPeIaraeéMbIX

B PaMKax OCHOBHOT'O I'OCYJapCTBEHHOT'O 9K3aMEHa 10 (U3UKE.

153.3. Conep:kanue o0y4uenust B 7 kjacce.
153.3.1. ®u3zuka u ee poJib B MO3HAHUU OKPYKAIOIIETO MHUPA.
®uszrka - HayKa o npupoje. SBnenus npupoabl. PU3nYecKue SIBICHUS: MEXaHUYECKHE, TEIUIOBbIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC.



®dusnueckue BeaudInHbL. M3mepenne ¢usndeckux BenmuunH. Ousndeckue npubdopsl. [lorpenHocTs
n3MepeHuil. MexxyHapoaHas CucTeMa €AMHULL.

Kak ¢u3uka m npyrue ecTeCTBEHHbIE HAayKH H3y4yalOoT NpHpoRy. EcTecTBEHHO-HAy4HBIH METOA
MO3HAHUS: HAONIO/IEHHWE, MOCTaHOBKAa HAYYHOTO BOIIPOCA, BBIIBIKEHHWE THUIOTE3, SKCIEPUMEHT IO
MIPOBEPKE THIIOTE3, O0BSICHEHHE Ha0It01aeMoro siBieHus. Onucanue GpU3n4ecKux sSBJICHUI C MOMOIIBIO
MOJEIIECH.

153.3.1.1. lemoHCTpauuy.

Mexannyeckue, TEIJIOBbIE, dJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUSI.

duznyeckue MpudOPsI U MPOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.

153.3.1.2. JlabopaTopHbIie paOOTHI U OTIBITHI.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.

H3mepeHune pacCTOSHUM.

H3mepenne oobeMa KUAKOCTU U TBEPOTro Tea.

Onpenenenue pasMepoB MabIX TEl.

W3mepenue TeMiieparypbl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPhI.

[IpoBenenne wucciaenoBaHUs MO IMPOBEPKE THUIOTE3bI: AANBHOCTH IOJIETa IapuKa, MYLIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA MTyCKa.

153.3.2. IlepBoHavanbHbIE CBEJEHUS O CTPOCHUH BEILIECTBA.

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. OMbITHL, JOKa3bIBAIOUINE IHUCKPETHOE
CTPOEHHE BEILIECTBA.

JBrxenue dactul BeniecTBa. CBsA3b CKOPOCTH JBUYKEHHUS YACTUIl C TeMiiepaTypoil. bpoyHoBckoe
nBukeHue, 1uddysus. BzanmonelictBrue yacTuil BelecTBa: NPUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHHE Ta3oB, XKUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKHUX )
Ten. B3auMoCBsI3b MeXAy CBOMCTBAaMH BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX M HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

153.3.2.1. lemoHCTpanuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6monenue nuddysun.

Habmronenue siBneHmit, 00BICHSIOMUXCS MPUTSHKEHUEM WM OTTAKMBAHUEM YacTHIl BEIIECTBA.

153.3.2.2. JlabopaTopHbIe pabOTHI U OTIBITHI.

OrneHka IraMeTpa aToMa METOJIOM PSAOB (C UCITOIb30BaHUEM (GoTorpaduii).

OnbITh 10 HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.

OnBITH O OOHAPYKEHUIO NEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSDKEHUS.
153.3.3. JIBmkeHue 1 B3aUMOJICHCTBHUE TEJI.
Mexannueckoe nBrxeHue. PaBHOMepHOe uM HepaBHOMepHOe nBMkeHue. CkopocTb. CpenHss

CKOpPOCTH IPU HEPAaBHOMEPHOM JIBHKEHUU. PacueT myTu 1 BpeMeHU JABHKEHUS.



SBneHne wHepUMH. 3aKOH WHEpLUMH. B3auMmonencTBHe Tell KaKk NMPUYMHA HU3MEHEHUS CKOPOCTH
IBUKEHMsT Ten. Macca kak mepa uHepTHocTH Tena. [lmoTHocTh BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00beMa BEIIEeCTBA.

Cwita Kak XxapakTepUCTHKa B3auMoeicTBus Tesl. Cuia ynpyroctu 1 3akoH ['yka. MI3mepenue cuisl
C IIOMOILBI JUHAMOMETpa. SIBJIEHHE TATOTEHUA U cuia TsokecTH. Cuila TSHKECTH Ha APYruX IUIAHETax.
Bec tena. HeBecomocts. CroxkeHue Cuil, HAlIpaBJIEHHbIX IO OJHOW NpsAMoil. PaBHozaelcTByIOmas CuUilL.
Cuna tpenus. TpeHue cKoIbXEHUs U TPEHUE NOKoA. TpeHue B IpupoJie U TEXHUKE.

153.3.3.1. JleMoHcTpauum.

Habmoienue MexaHu4ecKoro JBUKECHHs Teja.

W3mepeHune ckopocTy NpSIMOIMHENHOTO ABHXKEHHUS.

Habumroienue siBjaeHUs] MHEPIIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.

CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSMOM.

153.3.3.2. JlabopaTopHbIie pabOTHI U OTIBITHI.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO ABMKEHUSA (IApHKa B KUAKOCTU, MOJEIH AJIEKTPUUECKOTO
aBTOMOOWJIS U TaK Jiajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM HIapuKa [0 HAKIIOHHOW TJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPOTO TeNa.

OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb PacTsDKEHH (JeopManiin) Npy>KUHBI OT MPUIIOKEHHON
CHJIBI.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHS OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

153.3.4. JlaBneHue TBEpABIX TN, )KUIKOCTEHU U T'a30B.

Hasnenne. CriocoObl yMEHbIIEHUS M YyBelW4YeHUs JaBieHus. J[laBneHue raza. 3aBUCHMOCTb
JaBJIeHUs Ta3a OoT oObema, Temmeparyphl. llepenaua naBieHust TBEpAbIMU TelaMH, XHUAKOCTAMU H
razamu. 3akoH Ilackans. [IHeBMaTHuyeckue MamMHbBIL. 3aBUCUMOCTb JABJICHHS JKUJIKOCTH OT TITyOWHBI.
I'mapocraruueckuit mapanokc. CooOmaromiyecs cocyasl. ['uapaBinyeckre MEXaHU3MBI.

Atmocdepa 3emian u atMocdepHoe aaBieHHe. [IpuunHBI CylecTBOBaHHS BO3AYLIHOH 000JIOYKH
3emmn. Omeit  Toppuuennu. M3mepenwe aTmocdepHOro AaBieHHS. 3aBUCHMOCTh aTMOC(EpHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: arMochepHOro AaBJIEHUS.

JelicTBUE XKUAKOCTH W ra3a Ha MOrPYXEHHOE B HUX TeNo. BelTankuBaromas (apXumenoBa) CHia.
3akoH Apxumena. [InaBanue ten. BosagyxomnnaBaHue.

153.3.4.1. JleMoHcTpanuum.

3aBUCUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATYyPBI.

[Tepenada naBiaeHUs KUIKOCTHIO U TA30M.



Coo0maronyecs: CoCy/Ibl.

I'mppasinyeckuii mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00beMa MOTPYy>KEHHOM YacTH Teja U MIIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miaBaHus Te: IUIABAaHUE WJIM IOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOLUEHUS
IIJIOTHOCTEH Tela U )KUJKOCTH.

153.3.4.2. JlabopaTopHbIe pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00beMa MOrpy>KEHHOH B JKUIKOCTh YAaCTH Tefa.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, IOTPY’KEHHOE B HKHUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIbI, JEHCTBYIOIIEH HA TEJIO B XKUIKOCTH, OT MacChl
Tena.

OnbIThl, JI€MOHCTPUPYIOIIUE 3aBHUCHUMOCTb BBITAIKUBAIOIIECH CHIIbI, JEHCTBYIOLIEH Ha TEJIO B
AKHUJKOCTHU, OT 00BbEMa MOTPYKEHHOM B )KUJKOCTh YaCTH Te€Ja U OT IJIOTHOCTU XKUJKOCTH.

KoncTpyupoBanue  apeomeTpa WM  KOHCTPYMpPOBaHHME  JIOAKM M OIpElIEIeHHE €€
IPY30I0AbEMHOCTH.

153.3.5. PaboTa 1 MOIITHOCTh. DHEPrusl.

Mexanunueckas pabota. MoIHOCTb.

[IpocTeie MexaHHM3MBI: pbluar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus pblyara.
[IpumeHeHne mpaBuiIa paBHOBeCHs pblyara kK Ojoky. "3omortoe mpaBuino" mexaHuku. Kosdouiment
noniezHoro Aevicteus (nanee - KITJ[) mpocteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B ObITY M TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u notreHuuanbHast sHeprus. IlpeBparienue onHoro Buaa
MEXaHMYECKOM 3HEepPTruu B APyroil. 3aKOH COXpaHEHUsI YHEPTUU B MEXaHUKE.

153.3.5.1. lemoHCTpauum.

[TprMeprl MPOCTHIX MEXAHU3MOB.

153.3.5.2. JlabopaTopHbie pabOTHI U OTIBITHI.

Omnpenenenne pabOTbl CUIIBI TPEHHUS] MPU PaBHOMEPHOM JABM)KEHHU Tejla MO TOPU30HTaJIbHOU
MTOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHOM MITOCKOCTH.

N3yuenne 3akoHa COXpaHEHUST MEXAaHUYECKOW SHEPTHH.

153.4. Conep:kanue o0y4uenus B 8 kiacce.
153.4.1. TemioBble ABIECHUS.
OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUsA BemiecTBa. Macca u

pasMEpel aTOMOB M MOJICKYJIL. OHBITBI, IMOATBCPKAAOIMIUE OCHOBHBIC IIOJIOKCHHSA MOJICKYJISIPHO-



KUHETUYECKON TEOPUH.

Mogenu TBEpAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSIHMK BemiecTBa. Kpucramumdeckue u
amop¢ubie Tena. OOBsSCHEHUE CBOWCTB Tra3oB, JKUIKOCTEH W TBEPABIX TET HAa OCHOBE IMOJIOKCHUU
MOJIEKYJISIPHO-KMHETUUECKOW Teopuu. CMaunBaHue M KalWUISPHBIE ABJICHUS. TeruioBoe pacliupeHue u
cKaTHe.

Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBHXKEHMS 4YacTUL. BHyTpeHHss
sHeprusa. CrocoObl M3MEHEHUS BHYTPEHHEH SHEprHM: TeIloneperada W coBeplieHue padoTbl. Buabl
TEIUIONEPeIauu: TEMIONPOBOAHOCTh, KOHBEKLIUS, U3JIyYEHHE.

KonuuecTBo TemaoThl. YenbHas TEIUIOEMKOCTh BelllecTBa. Temnoo0MeH U TeIIoBOe paBHOBECHE.
VYpaBHenue TeruioBoro Oananca. IlinaBieHue u OTBepAEBaHUE KPUCTAUIMYECKUX BEILIECTB. YJ€NIbHAS
teriora raBieHus. [lapooOpa3zoBanue um koHaeHcanus. Mcmapenwe. Kumenwe. YnenpHas Teruiorta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

BnaxxHocTh BO3IyXa.

OHeprus TOIMBa. Y iejbHasi TEMJI0Ta CrOPAHHUS.

[Tpunuunsr pabotsl TemnoBbix asurateneid KIIJ[ temmoBoro nsurarens. TemsoBble ABUTaTeinn U
3allUTa OKPY>KArOUIEH CpeJibl.

3aKOH COXpaHEHMsI U IPEBPALICHNSI DJHEPTUU B TEIUIOBBIX MPOLECCAX.

153.4.1.1. lemoHCTpanum.

Hab6monenre 6poyHOBCKOTO JBHMKEHUS.

Habmronenue nuddysum.

HaOGnronenue siBeHU cMauuBaHusI U KaIWUISIPHBIX SBJICHUM.

Habmronenune TennoBoro pacimvpeHus Ted.

V3MeHeHne naBlieHus ra3a Npyu U3MEHEHUN 00beMa U HarpeBaHUM UJIU OXJIAXICHUU.

[TpaBuiia n3MepeHMs TEMIIEPATYPBI.

Bune! rennonepenayn.

OxuaxieHre Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHrH paboThl BHEITHUMH CHUJIaMH.

CpaBHeHUE TEIII0OEMKOCTEN PA3JINYHBIX BEILECTB.

Habmonenue xunenus.

Habmroienne nocTostHCTBa TeMIEpaTyphl MPH TUIaBIEHUH.

Mopgenu TeIIOBLIX ABUTaTeIEH.

153.4.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHUS.

OnBITHI 10 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 1O HAOJIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tel.

OrnpezenieHne MaBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.



OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro o0beMa M HarpeBaHus WId
OXJIKJCHUS.

[TpoBepka rUMOTE3bl JTMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA XKHUJIKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIepaTypshl.

Habmionenue u3MeHeHHMs BHYTPEHHEH SHEpruu Tejaa B pe3ylbTaTe Teruionepenadyd M paboThl
BHEILIHUX CHUJIL.

HccnenoBanue sSBJICHUS TEINIOOOMEHA MPH CMEIIMBAHUH XOJIOJHON U TOpsiYeit BOJIBI.

Onpenenenne KOJMUYECTBAa TEIUIOTHI, IOJIYYEHHOTO BOJOW TMpH TEIIOOOMEHE C HarpeTbiM
METaJUIMYECKUM [IUIMHAPOM.

Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca uCapeHus.

Ornpenenenre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Ornpenenenne yAeIbHON TEIIOTHI IJIaBICHUS JIb/IA.

153.4.2. DnexTpudyecKrue U MarHUTHBIC SBJICHHS.

OnekTpuzanus Tea. J[Ba poaa 3MeKTpUUYECKUX 3apsAioB. B3auMoaeiicTBrue 3apssKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsSKEHHBIX TENl OT BEJIWYMHBI 3apSA0B M PACCTOSHUS
MEX]Y TeJIaMH).

Onektpuueckoe mone. HanpsokeHHOCTh 2nekTpuueckoro mois. [lpuHumn cynepno3unuu
ANEKTPUUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »ieKTpuYecKuX 3apsgoB. OJIEMEHTapHbBIA AJIEKTpUYeckuil 3apsan. CTpoeHue aroma.
[IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

ONEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUS 3JIEKTPUUYECKOTO TOKa. VICTOUHMKH MOCTOSTHHOTO
ToKa. JeHcTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B
KUIKOCTSX U razax.

Onexkrpuueckas nenb. Cuiia TOKa. DJeKTpuueckoe HampsbkeHue. ConpoTHBIIEHHE IPOBOAHMKA.
VneneHoe compoTuBiIeHHE BemecTBa. 3akoH Owma miga yvactka wnenu. llocienoBarenbHoe U
napajuiesIbHOe COeIMHEHNE IPOBOIHUKOB.

PabGota ¥ MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jxoynsa-JleHma. DiekTpudeckue LENu H
NOTpeOUTENH IEKTPUIECKOi sHeprun B ObITY. KOpoTKoe 3aMbIkaHMe.

[TocrosiHHbIE MarHuTHl. B3anmoneicTBUEe MOCTOSTHHBIX MarHWTOB. MarHuTHoe mnoje. MarHutHoe
noje 3eMJId U €ro 3HadyeHue Ui )Ku3HU Ha 3emiie. OnbIT Opctega. MarHUTHOE MOJE 3JIEKTPUYECKOrO
ToKa. [I[puMeHeHne 3MeKTPOMarHuToB B TeXHUKE. J(elicTBE MAarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA. VcIIoyIb30BaHne 3JIEKTPOIBUraTENIEH B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPaHCIOpPTE.

OnbiTel Papagnes. SABneHue 3eKTpoMarHuTHOM MHAYKIuU. [IpaBwiio JleHua. DnexkTporeneparop.

CriocoObl MONy4YeHHs SIEKTPUUYECKON BSHEpPruu. ODJNEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HCTOYHHMKAX



SHEPTHUH.

153.4.2.1. lemoHCTpaLiuu.

DJneKkTpuszanus Ted.

JIBa poJia AeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

VY CTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DnekTpocTaTHuecKast UHIYKIUS.

3aK0oH COXpaHEHUs AIEKTPUUECKUX 3aPsiI0B.

IIpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

M cToYyHMKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KHJIKOCTH.

["a30BbIit pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3MeKTpUYeCcKOro HaIpsKEHUs BOJIbTMETPOM.

Peocrar u marazuH COpOTUBIICHUN.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3/IeeHHs TIOJIF0OCOB MarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarsnuTtHoe 1noje Toka. JIeKTPOMArHuUT.

JlelicTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

Onbitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHIAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

153.4.2.2. JlaGopaTopHble pabOThI U OTIBITHI.

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.

WccnenoBanue nelCTBUS JIEKTPHUUECKOTO OISl HA TPOBOTHUKH M TUAJICKTPUKH.

CoOopka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenune u peryaupoBaHue HAPsHKCHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIErO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIlpsDKEHUs Ha PE3UCTOPE.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTUBJICHMS] MPOBOJHUKA OT €ro



JUIVHBI, TUIOIIAU TOTIEPEYHOT0 CEYEHHS U MaTepHaa.
ITpoBepka npaBuiia CII0KEHUSI HAIIPSLDKEHUH TIPU [TOCIIEA0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia AJisl CUIIBI TOKA IIPU NTapaJIJIEIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTOp.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HANPSKEHUS HAa HEH.
Omnpenenenne KIIJ[ HarpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSIHHBIX MArHUTOB.

W3y4yeHre MarHUTHOTO MOJISl TOCTOSTHHBIX MarHUTOB MIPU UX OObEIUHEHUH U Pa3eliCHUN.
UccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUSI KaTYIIKK ¢ TOKOM U MarHuTa OT

CWJIBI TOKA M HaIlPaBJIEHUS TOKA B KaTyILKE.

N3yuenune neiicTBUS MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHne padoThl JIEKTPOIBUTATEIS.

Nsmepenne KIIJ[ anekTpoaBuraTebHONM yCTaHOBKHU.

OnbITel IO HMCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOM WHAYKIUHU: HUCCIEIOBAHUE W3MEHEHUH

3HAYCHHUA U HAIIPABJICHUS MHAYKIITMOHHOTO TOKA.

153.5. Conep:xkanue o0yuenus B 9 kiacce.

153.5.1. MexaHnuueckue siBJICHUSI.

Mexanuueckoe JBuWKeHHe. MarepuanbHag Touka. Cucrema orcuera. OTHOCUTEIBHOCTh
MEXaHUYECKOro ABHKEHUSA. PaBHOMEpPHOE MPAMOJIMHENHOE 1B KEHUE. HepaBHOMEpHOE TPAMOJIMHEIHOE
nBuxkeHue. CpeiHsisi © MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHXKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsMonHelHoe BkeHne. CBoOoaHoe maaeHue. OnbiTol [ anues.

PaBHOMepHOE nBIKEHUE MO OKpykHOCTH. [lepuon u yactora oOpamieHus. JIuHelHas u yrioBas
ckopocTH. LleHTpocTpeMHuTENBHOE YCKOPEHHE.

IlepBbrii 3akoH Hsrorona. Brtopoit 3axkon Herotona. Tpermit 3akon HerooTtona. IlpunHimn
CYNEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cHiia TPEHUs CKOJIbKEHHUS, CUJa TPEHHs MOKOS,
JPYTUE BUBI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHue CBOOOAHOro mnajaeHus. JIBukxeHue
ma”eT Bokpyr CousHua. IlepBas kocmuueckast ckopocTb. HeBeCOMOCTh U eperpys3KHu.

PaBHOBecue MaTepuanbHOW TOUYKH. AOCONIOTHO TBepaoe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUICHHOM OChI0 BpaieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynbe Tena. M3menenne umnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHHS] UMITyJibca. PeakTuBHOE

NBIDKEHHE.



Mexanunueckas paboTa U MOIIHOCTb. PaboTa cui TskecTu, ynpyroctH, TpeHus. CBsA3b SHEpruu U
pabotsl. IloTeHIMaNbHAs SHEPTHS Tela, MOAHIATOTO HaJl MOBEPXHOCTHIO 3eMiid. [loTeHIanbHas sHeprus
ckaroil npykunbl. Kunernueckass sHeprus. Teopema 0 KHHETHYECKOW SHEPruUHM. 3aKOH COXpaHEHUs
MEXAHUYECKON HEPTHUH.

153.5.1.1. lemoHcTpanum.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue myTed M TPAacKTOPUM JIBHKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEll
oTcyeTa.

H3MmepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUS.

Habumronenne ABM>XeHU Tesa 0 OKPY>KHOCTH.

HaOnronenne MexaHMYECKUX SIBICHMH, MPOMCXOASAIUX B cucteme orcyera "Tenexka" mpu ee
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTEJILHO KaOUHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MaccChl TeJla U IEHCTBYIOIEH Ha HETO CHUJIBI.

Habumronenne paBeHcTBa CUIl IPU B3aUMOJIEHCTBUU TEJL.

M3MmeHeHune Beca Teja IpU yCKOPEHHOM JBUKCHHH.

Ilepenavya nMysbca npyu B3auMOJIEHCTBUY TEIL.

[TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAEHCTBUHU TEll.

CoxpaHeHue UMITyJbca PU HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MPHU AOCOJIFOTHO YIPYTOM B3aUMOJICHCTBHH.

HaGnroneHue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH MPH IBUKEHUU TeJa MOJ IeHCTBUEM NPY>KUHBI.

153.5.1.2. JlaGopaTopHble pabOThI U OTIBITHI.

KoHcTpynpoBanue TpakTa A1 pa3roHa M JAJbHEHIIEr0 paBHOMEPHOIO JBMIKEHHUS IIApHKa WIH
TEJEKKH.

Omnpenenenne cpeiHeld CKOPOCTH CKOJBKEHUS Opycka WM ABM)KEHUS IIapuKa MO HaKJIOHHON
IIJIOCKOCTH.

Omnpenenenne yCKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHM NPU PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HadyajbHOM
CKOpPOCTH.

[TpoBepka TUMOTE3bl: €CIAM NMPU PABHOYCKOPEHHOM JBIKEHHUHM 0€3 HadalbHOW CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCENl, TO COOTBETCTBYIOIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JJaBJICHMS.

Onpenenenne ko3P huIeHTa TPESHUS CKOTBKCHHUS.

Omnpenenenue KecTKOCTU MPYKHUHBI.



Onpenenenue pabOThl CHUIBI TPEHHUsS NPU PAaBHOMEPHOM JBM)KEHUM Tejla 10 TOPU3OHTAJIbHOU
IIOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIIPYTOCTH MPH MOABEME Ipy3a C UCIOIb30BAHUEM HEMOJBUKHOTO H
MOJIBUKHOTO OJIOKOB.

W3yueHue 3aKoHa COXpaHEHUS SHEPTUH.

153.5.2. Mexanunueckue KojaeOaHus U BOJTHBI.

KonebarenbHoe amwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHMIt: Iepruo, YacTOTa, aMILTUTYA.
MaremaTrueckuil U Ipy>KUHHBINA MasTHUKU. [IpeBpalieHne 3Hepruu npu KonedareabHOM JIBUKEHUU.

3aryxatomue kojeOanus. BeiHyxaeHHble Kosnebanus. Pesonanc. Mexannueckue BosiHbl. CBOMCTBa
MEXaHU4YeCKUx BOJH. IlpomonbHble W momepeyHble BOJHBL. JlIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHN4eCcKHe BOJIHbBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

153.5.2.1. JleMoHcTpanum.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOnroneHnue BoIHYX/I€HHBIX KoJeOaHHii U pe30HaHca.

PacnipocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHIl pe3oHaHC.

153.5.2.2. JlaGopaTopHble pabOThI U OTIBITHI.

OnpezneneHue 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTHYECKOro MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCMMOCTHY IIEpHoa KojeOaHN MOABEIIEHHOIO K HUTH Ipy3a OT JIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NTEPHOIA KOJICOAHNH NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TEpU0ia KoJeOaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTh Mepro/ia KojaeOaHui MPYKUHHOTO MasTHHKA OT Macchl
rpy3a U KeCTKOCTH MPYKUHBI.

N3mepenue yckopeHHst cCBOOOIHOTO MaICHUSI.

153.5.3. DaeKTpOMarHuTHOE IMOJIE€ U AIEKTPOMArHUTHBIE BOJIHBI.

DIIeKTPOMarHuTHOE TOJie. IJIEKTPOMArHUTHBIC BOJTHBL. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. [Ikama
AEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 3J€KTPOMAarHUTHBIX BOJIH JUIsSl COTOBOM CBSI3U.

DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

153.5.3.1. JleMoHCTpanuy.

CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHOBEIE CBOMCTBA CBETA.

153.5.3.2. JlabopaTopHbie paOOTHI U OTIBITHI.



W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

153.5.4. CBeToBbIC SIBJICHUS.

JlyueBas monenb cera. Mcrounuku ceera. IlpsmonnHeiHOe pacnpocTpaHEHUE CBETa. 3aTMEHMS
Comnua u Jlynasl. Otpaxenue cBera. [1mockoe 3epkaiio. 3aKOH OTpa)Xe€HHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [lonHOe BHYTpEeHHee OTpaKeHHE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOIAX.

Jlunza. Xox nyueit B muH3e. Ontryeckas cucreMa ¢oroanmnapara, MUKPOCKOIA U Teneckona. ['ma3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aJIbHO30PKOCTb.

Pasznoxxenue Oenoro cBera B croekTp. OmnbiTel HpioroHa. CroskeHUE CHEKTPAIbHBIX IBETOB.
Jucnepcus ceera.

153.5.4.1. lemoHCTpanum.

[IpsiMonuHeItHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300pakKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon yudelt B coOuparomei Junse.

Xox JIydeil B paccenBaroleH JIMH3E.

[TosryueHnue n300paxeHNU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

Mopens riasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tosrydenue 6enoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

153.5.4.2. JlaGopaTopHble pabOThI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUs CBETOBOTO JIy4a OT yIJla MaJeHusl.

N3ydeHue xapakTepuCTUK M300pakeHus IpeIMeTa B IJIOCKOM 3epKalie.

HccnenoBanue 3aBUCMMOCTH YIJIa NPEJIOMIIEHHUS CBETOBOIO Jyya OT YIJIa MaJieHUus Ha TpaHUle
"BO3TyX-CTEKIIO".

[Tony4yenue n300paxeHuit C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoIei INH3HI.

OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITH IO BOCTIPUATHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

153.5.5. KBaHTOBbIE SIBJICHUSI.

Omnbiter  Pezepdopna u mmanerapHas Mozaenb atoma. Mogenb atroma bopa. Hcemyckanwe u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIuHelyaThle CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera- u ramma-usnydeHus. CTpoeHne aTtoMHOro sjapa. HykmonHas



MoJieTb aTOMHOTO siipa. M3otonsl. PagnoaktuBHble npeBpaienus. [lepuon nomypacnana aTOMHBIX siiep.

Snepuble peakiu. 3aKOHBI COXpaHEHUs 3aPsiI0OBOTO U MaCCOBOTO YHCEI. DHEPTUs CBS3M aTOMHBIX
anep. CBsA3b Macchl M SHepruu. Peakuuu cunrtesa u nenenus suep. Mcerounuku snepruu CosHIa U 3BE3/.

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHbBIX U3JTyY€HUH Ha KUBBIE OPTaHU3MBI.

153.5.5.1. JleMoHcTpauum.

CriekTpbl H3JTy4eHHs U TIOTJIOIICHHS.

CriekTpbl pa3IMyHbIX Ta30B.

CnekTp Bojgopoa.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cueTurka HOHU3UPYIOIUX U3TYYCHUH.

Peructparus uznmydeHus MpUPOTHBIX MHHEPAIOB U TIPOJTYKTOB.

153.5.5.2. JlabopaTopHbIe pabOThI U OTIBITHI.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITy4EHUS.

HccnenoBanue TpeKOB: U3MEPEHUE YHEPTHU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepenue paanoakTuBHOTO (hoHa.

153.5.6. IloBTOpHTENHHO-00001IAIOIINI MOTYTb.

[ToBTOpUTENBEHO-0000IIAIOIINI MOy b NpeAHAa3HAYeH JUIs CHCTEeMaTU3alud U 0000LIeHus
MPEIMETHOTO COJEP)KAaHUS U OIbITa JESTeIBbHOCTH, MPHOOPETEHHOTO IPH HM3YYEHHH BCEro Kypca
¢bu3nkK, a TakkKe Uil TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMEHy 10 (HU3HKe JUIs
o0yyaromuxcs, BBIOpaBIINX 3TOT yU4eOHBIH MpeamerT.

[Tpy W3y4yeHMHM TAHHOTO MOJYJS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHUABI JIEATEIHHOCTH, Ha
OCHOBE KOTOPBIX OOecmeumBaeTcs JOCTIDKEHHE MPEIMETHBIX M METalpeJMETHBIX IIaHUPYEMBIX
pe3ynbTaToB 00yueHwHsI, POPMUPYETCSI €CTECTBEHHO-HAYYHAs! TPAaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
WCCIIEIOBaHMS SIBIICHUN MPUPOABl U TEXHUKH, OBIAJCHUE YMEHUSMHU OOBICHITH (hU3HUECKUE SIBICHUS,
MIPUMEHSIS TOTYYSHHbBIE 3HAHUS, PEIIaTh 3a/Ia4M, B TOM YHCIIe KaYeCTBEHHBIE M SKCTIEPUMEHTAIILHEIE.

[TpuHIMNHATBHO AEATENBHOCTHBIA XapakTep TaHHOTO MOJMYJS PEajn3yeTcsl 3a CUeT TOro, YTO
o0ydJaroImuyecs BHITIOTHSIOT 3a/JaHHsI, B KOTOPBIX UM IpeIaraeTcs:

HAa OCHOBE IMOJyYEHHBIX 3HAHUH pacMo3HABaTh W HAYYHO OOBSICHITH (U3MUECKUE SIBICHUS B
OKpY’Karollel Npupoie U MOBCEIHEBHON KHU3HH;

UCTIOJTF30BaTh HAyYHBIC METOJIbI UCCIIEOBAHMS (DU3UUYESCKHX SIBIICHUH, B TOM YHCIIE JUIS TIPOBEPKU
THITOTE3 U TIOTYYCHHUSI TEOPETHIECKUX BBIBOJIOB;

OOBSCHAT, HAyYHBIE OCHOBBI HamOolieeé BaXKHBIX JOCTHKCHHNA COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTHYECKOTO HWCIIONB30BAHMS PA3NMYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA
MpEeBpalICHUs] M COXpPAHEHHUS BCEX H3BECTHBIX BHUAOB HHepruu. Kaxnas u3 TeM JaHHOTO MOMYJIs
BKJIIOYAET SKCIEpUMEHTAIbHOE HccieloBaHue o0oOlmiaromero xapakrepa. Moaynb 3aBepriaercs

MPOBEACHUEM JTMATHOCTUYECKOM M OLIEHOYHOM pabOoTHI 32 KypC OCHOBHOT'O O0IIIET0 00pa3oBaHuUs.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Ne HaumenoBanue KoJsim4ecTBo yacos
n/ A31€JI0B H TeM B K I DJieKTpoHHbIe (HU(poBLIE)
r HT aKTH4
P ce OHTPOI P €€ o6pasoBarennnbie pecypenl
n IporpamMMel 0 bHBIE KHe
padoThI padoTsI

Pa3znea 1. ®usuka u eé poJib

B MO3HAHUHU OKPYKAIOIIEr0o MHPa

11 ®du3uka - HayKa O 5 bubmuorexa [JOK
npupoJie https://m.edso0.ru/7f416194
19 dusndeckue 5 1 bubnnorexa [JOK
BEJIMYUHEI https://m.edso0.ru/7f416194
13 EcTecTBeHHOHAy4HBI 5 1 bubnnoreka [JOK
1 METO]T TIO3HAHUS https://m.edso0.ru/7f416194
Hroro mo paszneny 6

Paznen 2. [lepBoHayasibHble

CBCICHHUSA 0 CTPOCHHMM BelleCTBA

2.1 CtpoeHue BelecTa 1 bubmaorexa LIOK
https://m.eds00.ru/7f416194
22 iiiﬁiiizéBne 2 1 brbmmorexa LIOK
https://m.edsoo.ru/7f416194
YaCTHI] BEIICCTBA
23 ArperatHble 5 bubnmnorexka HOK
COCTOSIHUS BEILIECTBA https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenune U B3auMo/ieiicTBHe TeJl
31 MexaHn4eckoe 3 bubmmoteka [IOK
JIBUOKCHUE https://m.edsoo.ru/7f416194
32 Nuepuus, macca, 4 1 bu6nuoreka [IOK
IUIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoteka [IOK
3.3 Crna. Buper cun 14 1 2 https://m.edscl)lo.ru/7f416194
Hroro no pazneny 21
Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
[asnenue. Ilepenaya
41 JTaBJICHUS TBEPABIMU 3 but6mmoreka [IOK
TeJIaMH, KM IKOCTSIMU https://m.eds00.ru/7f416194
U Ta3aMu
bu6nuoreka [IOK
4.2 Jlasnerue xukoctn S https:// m.edS(]J_EJ.ruﬂf416194
43 ATMocdepHoe 6 bu6muoreka [JOK
JaBJICHHE https://m.eds00.ru/7f416194
JleficTBHE KUIKOCTH
44 1 rasza Ha 7 2 3 but6mmoreka [IOK
HOrpyKEHHOE B HUX https://m.edsoo0.ru/7f416194
TEJIo
Hroro mo pazaeny 21
Pa3znea 5. Pabora 1 MOIITHOCTH. JHEPrust
Bbu6nuoreka [IOK
>1 PaboTa  momHoCTS 3 . https://m.edS(])lo.ru/7f416194
5.2 [TpocThie MeXaHU3MBI 5 1 bubmuoteka [JOK
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53 Mexanudeckas 4 1 1 bubnuorexa [JOK
SHEPIHSI https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 [TPOTPAMME
8 KIIACC
HaumenoBanue KoJsnyecTBO 4acoB
Ne pa3IEI0B 1 TeM Kontpons  Ipakriec dueKkTpoHHbIE (LM pPOBbLIE)
n/n IporpaMmbl Bceero Hire e o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
Pazgen 1. TermioBble AiBJICHUSA
11 Crpoenue u 7 bubnmnoreka HOK
CBOIiCTBa BelecTBa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 Tenosbie nporecc! 21 1 S https://m.edsc])lo.ru/7f418lce
Hroro no pazueny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEeKTpUUYECKHE
21 3apsiibl. 7 1 bu6nuoreka [IOK
3apspKeHHBIC Tea U https://m.edsoo.ru/7f4181ce
UX B3aUMO/ICHCTBUE
29 [TocTostHHBIN 20 2 7 bubmmorexa [JOK
SIIEKTPHUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
23 MaruauTHbIC 6 1 15 bubmmoteka [IOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnmnoreka [JOK
WHTYKIIUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 145
I[MPOT'PAMME
9 KJIACC
HaumeHnoBanme KoanuectBo yacoB
Ne pa3IeI0B 1 Tem Kontpoms  Tlpaxtiec DJIeKTPOHHbBIe (LM (pPOBbIE)
n/n HporpaMMbi Bcero HEre e o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. Mexannveckue siBJeHUsl
Mexanunueckoe
11 IBHKEHHUE U 10 1 Bbu6nuoreka [IOK
CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
OTIFICAHHUS
12 BsaumonetictBue 20 1 3 Bbu6nuoreka [IOK
TEl https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHECHHSI 10 3 bubmuoteka [JOK
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Hroro mo pazneny 40
Paznen 2. Mexann4veckue KoJjieOaHUsI M BOJHbI
21 MexaHn4ecKkue 7 3 Bbubnuoreka [IOK
KoJicOaHHus https://m.edsoo.ru/7f41a4a6
29 MexaHnnueckue 8 1 3 bu6nmoreka [IOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3znea 3. DjieKTPOMATrHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
DIIeKTPOMarHuTHOE
31 moJjic u 6 2 bu6nuoreka [IOK
9JIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazneny 6
Paznea 4. CBeToBbIe IBJICHUS
4.1 §Z§§gzlchaHeHHﬂ 6 2 bubmorexa LIOK
cBeTa https://m.edsoo.ru/7f41a4a6
12 ommmecxic 6 3 bubmorerallOK
HpuBOpEL https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 2 bubmuorexa [JOK
CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro o pazueny 15
Paznen 5. KBanToBble siBJI€HUS
5.1 ngn}gﬁaeiiee I;IBeTa 4 1 bubmmorexa LIOK
ATOMOM https://m.edsoo.ru/7f41a4a6
59 CrpoeHue aToMHOro 6 1 bubnmnoreka [JOK
sapa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 Fnepubie peakiuH ! . . https://m.edscl)lo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTtenbH0-00001a101M I MOAYJIb
IloBTOpEHUE U
000011IEHNE 9 2 but6mmoreka [IOK
coJiepKaHus Kypca https://m.edsoo.ru/7f41a4a6
dbusuku 3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB I1O 102 3 27
ITPOI'PAMME

153.6. Ilnanupyemble pe3yJbTaTbl OCBOeHHMs (U3UKH (0a30Bblii YpOBeHb) Ha YPOBHe
OCHOBHOTI'0 00111er0 00pa3oBaHuUs.
153.6.1. Wzyyenue ¢u3Mku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUsS HAIpaBJICHO Ha

AOCTHXKCHUC JIMYHOCTHBIX, MECTAIIPEAMETHBIX U MPEAMCETHBIX 06p330BaTeJ'II)HI>IX PE3YIbTATOB.
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153.6.2. B pesynpraTte wu3ydeHus (HU3MKM HA YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHs Yy
oOyyarorerocst 0y1yT c()oOpMHUPOBAHBI CIETYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTproTUYECKOro BOCIIMUTAHUSA:

MPOsIBIICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DPM3UYECKOM HAYKU;

[EHHOCTHOE OTHOIIEHHE K JIOCTH)KEHUSIM POCCUICKUX YUECHBIX-(DU3UKOB;

2) rpa)/1aHCKOI'0 U 1IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY y4YacTHIO B 00CYKJICHUN OOIIECTBEHHO-3HAYUMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHUHN PU3UKU;

OCO3HaHHE BaXHOCTU MOPAIIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YYCHOT'O;

3) ACTETUYECKOTO BOCITUTAHUS:

BOCIPUATHE ICTETUUECKUX KayecTB (PU3MUECKON HAYKH: €€ TApMOHUYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAyYHOTO MO3HAHUSA:

OCO3HAHHE LIEHHOCTH (PM3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa ITO3HAHUS MUpa, OCHOBBI
pa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIIIIOLIEH KYJIbTYpPBI;

pa3BUTHE HAYYHOM JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AeSITENIbHOCTH;

5) popmMupOBaHUS KYJIbTYpPbI 310POBbS U SMOLMOHAIBHOTO OJIaronoIyyHs:

OCO3HAaHME IIEHHOCTH Oe3omacHoro oOpa3a JKHM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,
BaKHOCTU IPaBHJI OE€30MaCHOr0 MOBEJACHUS HAa TPAHCIIOPTE, Ha JOPOrax, € 3JIEKTPUUYECKUM U TEIUIOBBIM
000pyJOBaHUEM B JJOMAIIHUX YCIOBHSX;

c(OpMHPOBAHHOCTh HaBbIKa pe(IEKCHH, MPU3HAHUE CBOETO MpaBa Ha OLUIMOKY M TaKOTO K€ IpaBa y
JPYToro 4ejaoBeKa;

6) TPYJIOBOTO BOCITUTAHUS:

7) aKTMBHOE ydYacTHE B pELICHWU INPaKTHYECKUX 3agad (B paMKax CeMbH, 00pa3zoBaTeIbHOMN
OpraHu3allK, HACEJICHHOTO IyHKTa, POJHOTO Kpas) TEXHOJOTHYECKOW M COLMAIbHOW HAMpaBICHHOCTH,
TPeOYIOIIMX B TOM YHCIIE€ U (PU3NUECKUX 3HAHHM;

MHTEpPEC K MPAKTUUYECKOMY U3YUEHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3UKOI;

8) PKOJIOTMYECKOTO BOCITUTAHUS:

OpHUEHTAIUs] Ha MpUMEHEeHUEe (PU3MUECKUX 3HAHUM U pelleHus 3afad B 00JacTH OKpY’Karomien
Cpelbl, TUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX TOCJIEICTBUM JUIsl OKPY KAIOLIEH cpebl;

OCO3HaHHUE T1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

9) amantanuy K M3MEHSIOIMMCS YCIOBHSIM COLMAIBHON U PUPOAHON CPEbI:

NoTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUH HCCIEIOBAHUNA M TPOEKTOB (PU3MUECKOU
HaIpPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JesITeIbHOCTD;

NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHcie (OpMYyIHpPOBATh WICH, MOHSITHS,



TUIOTE3bI O (PU3UUECKUX 00BEKTaX U SIBICHUSX;

0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECCKUX 3HAHUI;

CTpeMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKHU, B TOM
YHClIe C UCTOJIb30BaHUEM (PU3NUECKHUX 3HAHUM;

OIICHKA CBOMIX JCHCTBHI C Y4ETOM BIUSHHUS HA OKPYXAIOMIYI0 CPEAy, BO3MOXKHBIX TI00AIBHBIX
MOCJIEICTBU M.

153.6.3. B pesynpraTe u3yueHus (U3UMKA Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuatorerocsi OynyT chOpMHUPOBAaHBI METalpeIMETHBIC PE3YJbTaThl, BKIIOYAIOIINE MMO3HABATEIbHBIC
YHUBEpCAIbHBIC ydYeOHBIC JCUCTBHS, KOMMYHHKATHBHBIC YyHHBEpPCAIbHBIC Y4YeOHBIC JICHCTBUS,
peryJsiTUBHBIC YHUBEPCAIbHBIC YUCOHBIE 1CUCTBUSI.

153.6.3.1. OBnaseHue yHUBEPCATbHBIMU YUCOHBIMU TTO3HABATEIbHBIMY JICHCTBUSMU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

BBISIBJIAT U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUI);

YCTaHABIIMBATh CYIIECTBCHHBI MpPH3HAK KJIAcCU(UKAIMKA, OCHOBAHHS I OOOOIICHUS W
CpaBHEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpuBaeMmblx (hakTax, MaHHBIX H
HaOIIOJICHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3NYECKHUX SIBJICHUN W TPOIECCOB,
MIPOBOANTH BBIBOJBI C HCIOJIb30BAHUEM JEMTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHUH, BBIABUTATH
TUMOTE3bI O B3aUMOCBSI3IX (PU3HMUECKUX BEIUYUH;

CaMOCTOSITENIbHO ~ BBIOMpPATh CIOCOO pemieHuss y4yeOHOH (¢u3nmyeckod 3anauu  (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOpP Hanboiee TMOIXOAMET0 € YYEeTOM CaMOCTOSITEIBHO
BBIJIETICHHBIX KPUTEPHUEB).

2) 6a30BBIC UCCIIEIOBATENLCKUE JCHCTBHS:

HCITOJIH30BaTh BOIMIPOCHI KaK MCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh IO CAMOCTOSITEIHbHO COCTaBIICHHOMY IUTaHY OIBIT, HECIOXHBIA (U3HUECKHUI
AKCIIEPUMEHT, HEOOIBIIIOE HCCIeI0BaHNE (PUBUUECKOTO SIBICHUS,

OIICHUBATh Ha IPUMEHUMOCTb M JJOCTOBEPHOCTHh HH(POPMAIIUIO, TOTYUYEHHYIO B XOJ/I€ UCCIIETOBAHUS
WJTU DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (popMynIHpoBaTh 000OIMIEHHWS W BBIBOJBI TIO pe3yJbTaTaM IPOBEICHHOTO
HaOIIOICHUS, OTBITA, UCCIICIOBAHHUS,

MPOTHO3MPOBATh BO3MOXKHOE AallbHEHIIee pa3BUTHE (PU3NYSCKUX MPOIECCOB, & TAK)KE BBIABUTATH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

3) pabota c uHbOpMaIHei:

IMPUMEHSTh Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3allpOChl IIPU MOUCKE U 0TOOpe MH(POPMAIH WIIH



JAHHBIX C YUYE€TOM MPEIJIOKCHHOW y4eOHON (hU3UIEeCKOM 3a1a4H;

aHAJM3UPOBaTh, CHUCTEMATH3MPOBATh M HHTEPIPETUPOBATh WH(POPMALHMIO PA3TUYHBIX BHIOB U
(dbopM mpeIcTaBICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHMalbHYIO  (QopMy  MpeAcTaBieHus  UHpopmauuu U
WUIIOCTPUPOBATh peIIaeMble 3a/laddl HECIOXHBIMU CXEMaMH, JuarpaMmamu, WHOW Tpadukod U HuX
KOMOMHAITHSIMH.

153.6.3.2. OBnaneHune yHUBEPCAIbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU JICHCTBHSAMU:

1) obmeHue:

B X0JIe 00CY>KJIeHHUs y4eOHOro MaTepuana, pe3yibTaToB Ja00paTOpHbIX pabOT U MPOEKTOB 331aBaTh
BOIIPOCHI MO CYIIECTBY 00CYXk/1aeMOIl TEMbl M BbICKA3bIBaTh WJEH, HAllEJIEHHbIE HA PELICHHE 3a7aud U
noJiiep KaHue 01aroXenaTeaIbHOCTH OOIICHNUS;

COTOCTABJISITh CBOM CYXIEHHUS C CYXICHHSIMH JPYrHMX YYacTHMKOB JHaliora, OOHApyXHBaTh
pasiuyre U CXOJACTBO MO3HIINIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO TIPEJCTABIATh PE3YJIbTAThl BBITOJHEHHOTO (DU3WYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMUSI, IPOCKTA).

2) coBMeCTHas JeSTENbHOCTH (COTPYAHUYECTBO):

MOHMMATh U UCIOJb30BaTh NPEUMYIECTBa KOMaHAHON U MHIMBUIYabHOW pabOThl MPU pEeIICHUN
KOHKPETHOU (pr3nyeckoit mpoOiIemsl;

NPUHUMATh 1€ COBMECTHOM JAeATeNbHOCTH, OPraHU30BBIBATh IEUCTBUS IO €€ JIOCTUIKEHUIO:
pacrpesieniaTh pojH, OOCYXIaTh MPOLECChl U pe3yJIbTaTbl COBMECTHOM pabOThI, 0000IaTh MHEHHUS
HECKOJIbKUX YEJIOBEK;

BBITNOJHATH CBOIO YacTh palbOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa 10 CBOEMY HaIlPaBJICHUIO U
KOOPJAMHUPYS CBOM JIEHCTBUSA C IPYTMMHU YJI€HaMU KOMaH/bI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

153.6.3.3. OBnaseHue yHUBEpCATbHBIMU YUEOHBIMU PETYISATUBHBIMU JIEHCTBUSMU:

1) camoopranuzanus:

BBISBIIATH IPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYalUsAX, TPEOYIOMUX Ul pelIeHUs (PU3NUECKUX
3HAHUM;

OPUEHTHPOBAThCS B PA3IMYHBIX TOAXOMAX TPUHATHS pelIeHUH (MHIUBUIyaTbHOE, TPUHSATHE
pellieHns B IpynIe, NIPpUHIATHE PELICHUI TPYyNIoN);

CaMOCTOSITENIFHO COCTABJISITh AITOPUTM pelleHHus (U3NYECKON 3a1a4M WM IUIaHA MCCIIeIOBaHUS C
Y4ETOM HMMEIOIINXCS PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpejiaracMble
BapHaHThI PEIICHUI;

MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY CUTYallMu U MIPeJUIararh IiaH ee U3MEHEHUS;

OOBSCHATh TPUYMHBI JTOCTHXKEHUS (HETOCTHIKEHHS) PE3yJIbTaTOB ACSITEIBLHOCTH, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh (B TOM 4YHCJIE€ B XOJ BBIIOJHEHUS (PUIUUECKOTO
WCCIICIOBAHMSI HMJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHTYalUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBHUSM.

3) SMOITMOHAJIbHBIA UHTEJUICKT:

CTaBUTh ce0si Ha MECTO JPYroro 4eloBeKa B XOJE CIopa WM JUCKYCCHH Ha HAyYHYIO TEMY,
MMOHMUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) npuHsATHE CE0S U IPYTUX:

MpHU3HaBaTh CBOE IMPAaBO Ha OMIMOKY MpHU pelIeHHH (PU3UYECKUX 3a/1ad WM B yTBEPKACHUAX Ha
HAyYHBIC TEMBI U TAKOE YK€ TIPABO JIPYTOTO.

153.6.4. [IpenmeTHbIe pe3yabTaThl OCBOCHHS MTPOTPaMMEI 110 (pu3HKe (0a30BbIi YPOBEHB).

153.6.4.1. IlpenmeTHbIE pe3ynbTaThl OCBOCHHUS MPOTpamMMbl MO (PHU3UKE K KOHIy OOydeHusi B 7
KJ1acce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb CHOPMHUPOBAHHOCTH Y
oOyJaroluxcst yMeHHi:

MCIIOJIb30BATh MOHATH: (U3NYECKUE U XUMHUECKUE SBICHUS, HAOI0IeHUE, SKCTIEPUMEHT, MOJIEINb,
TUIOTE3a, eAUHUIIB (PU3NYECKUX BETUYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BelllecTBa (TBEPIIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHUYECKOE IBIKEHHUE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKToOpusi, paBHOACHCTBYIOIas cui, Jedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOMIAOIINECS COCYIbI;

pa3nuuath siBneHus (auddysus, TEI0Boe ABMKEHUE YaCTHUIl BEUIECTBA, PABHOMEPHOE JIBIKEHUE,
HEpaBHOMEPHOE JIBIDKEHHE, WHEPIIUS, B3aUMOJICHCTBUE Tell, PABHOBECHE TBEPIBIX TEI C 3aKPETUICHHOMN
OCBI0 BpaIlleHHs, Tiepeiada IaBJIICHUS TBEPAbIMH TeJlaMH, XHIKOCTSIMH U Ta3aMH, aTMoc(epHoe
JaBJICHUEe, TUTABAaHHWE TeJ, MPEBpAIllleHUs MEXaHHUYECKON JHEpPruH) MO OMHCAHUI0O HMX XapaKTEePHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBIICHHE,

pacro3HaBaTh MPOSIBICHUE W3YUCHHBIX (PU3UYCCKHUX SBICHUN B OKPYXKAIOIIEM MHPE, B TOM YHUCIIC
(dbu3nyeckre SBICHUS B MIPUPOJIC: MPUMEPHI IBIKCHUS C PA3IMIHBIMUA CKOPOCTSIMH B KUBOW M HEKUBOU
MIPUPOJIC, IEHCTBUE CUIIBI TPCHHSI B MPHUPOAE M TEXHUKE, BIUSHHUE aTMOCHEPHOTO JABJICHHS Ha KUBOU
OpraHm3M, IUIaBaHUE PHIO, PhIUArd B TEJE YEJIOBEKa, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 337ady B
y4eOHY10, BBIJICIIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (U3HUCCKHUX SIBJICHUI;

ONKCHIBATh W3YUYCHHBIC CBOICTBA TeNl U (PU3NYECKUE SBICHUS, UCHOIB3YS (PU3NUYECKHE BEIUYUHBI

(macca, 00beM, MIIOTHOCTh BEIIECTBA, BPEMs, TyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa



TSDKECTH, BEC Tela, Cuia TPEHUsd, JAaBjieHHE (TBEPJOTO TeJa, KMJIKOCTH, ra3a), BHRITAIKUBAIOIIAS CHUJIA,
MeXxaHudeckas paboTa, MOIIHOCTH, IJIEYO CHIIbI, MOMEHT CHIIBI, KO3(DPHUIMEHT MOJIE3HOTO ACHCTBUS
MEXaHM3MOB, KWHETHYECKass ¥ TOTCHIMAIbHAS DHEPIHs), MPH OINHCAHWU MPABWIBHO TPAKTOBAThH
(DU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIMYWH, MX OOO3HAYCHHS W CAWHHIBI (DU3NYSCKUX BEITUYHH,
HaxoJUTh (OPMYJIbI, CBSI3BIBAIOIINE TAaHHYIO (PU3MUECKYIO BEIUYHHY C JIPYTHUMH BEIMYMHAMH, CTPOUTH
rpaduKu U3yUYEeHHBIX 3aBUCUMOCTEH (DM3HUECKUX BEIINYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCIIONB3Ysl MPaBUIIa CIIOKECHUS
cu (BIOJIb OJTHOM TIPsAIMOIA), 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxumMesa, IpaBuiIO PpaBHOBECHS phluara
(6moka), "3070TO€ MPAaBWIIO" MEXAaHWKH, 3aKOH COXPaHCHHS MEXaHWYECKOW DHEPTUH, MPU 3TOM JIaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alTUCBIBATH €r0 MATEMAaTHUECKOE BBIPAKCHIIC,

O0BSACHATH (DU3UYCCKHE SIBICHUS, ITPOLIECCHI M CBOWCTBA TEJ, B TOM YUCIIC M B KOHTEKCTE CUTYaIlui
MMPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH TMPUYMHHO-CIICIICTBEHHBIC CBSI3U, CTPOUTH
oOBsicHeHue U3 1 - 2 JIOTMYECKUX MIaroB C MCHOJb30BaHHEM | - 2 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX
SIBJICHUH, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pematek pacueTHbIe 3aadd B 1 - 2 JNEWCTBUSA, UCIOJB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIIUE
(bu3nuecKkre BeJIMYMHBI: HA OCHOBE aHANM3a yCIIOBUS 3a/1a4M 3aITUCBhIBATh KPATKOE YCIOBHE, MMOICTABIATh
¢busznueckue BeMMYUMHBI B (OpPMYJIBl M TPOBOJUTH pPACUYEThl, HAXOIUTH CIPABOYHBIC JIaHHBIE,
HEO0OXOIUMBIC JUTS PEIICHUS 33]1a4, OIICHUBATH PEATMCTUYHOCTD IMOTYICHHON (PU3NIECKON BEITNIHMHEI;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPH IMOMOIIH (PU3NYSCKUX METOJIOB, B
OMMCAaHWU HCCJIENOBAHUS BBIICIATH MPOBEpSIEMOE TMPEANoNoKeHHe (TUMoTe3y), pa3iuyaTh U
MHTEPIPETHUPOBATH MOJYYCHHBIH pe3ylbTaT, HAXOAUTh OUIMOKH B XOJI€ OMBITA, MPOBOJUTH BHIBOJBI MO
€ro pe3yybTaTam;

MPOBOJMTH ONBITHI MO HAOMIONCHUIO (U3WYSCKUX SIBJICHUW WM (PU3UICCKUX CBOWMCTB TeIl:
dbopMynupoBaTh TPOBEPSEMbIE  MPEANOJNIOKEHHS, COOMpaTh YCTAHOBKY W3  MIPEIIOKEHHOTO
000pyI0BaHUsl, 3aMUCHIBATH X0/ OMBITa U (DOPMYITHPOBATH BHIBOBI;

BBITIOJTHATE TIPSIMBIE U3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl TeJia, 00beMa, CHIIBl U TeMITepaTyphl
C WCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, 3aMMCHIBATH TMOKAa3aHUS MPUOOPOB C yUETOM
3aJJaHHOI a0COTIOTHOM MOTPEIIHOCTH U3MEPEHNUH;

MPOBOAWTH HCCIIENOBAaHUE 3aBUCUMOCTH OJHOM (HU3MYECKOW BEIMYMHBI OT JPYro ¢
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBIDKYIIETOCS TeJla OT BPEMEHU
JBYOKCHHSI Tella, CHIIBI TPEHHUS CKOJBKCHHS OT Beca Tella, KadecTBa oOpabOTKM MOBEPXHOCTEH Tel W
HE3aBHCHUMOCTH CHJIBI TPEHHUS OT IUIOMIA[NA COMPUKOCHOBEHHS TEJ, CHIBI YIPYTOCTH OT YyIJTUHCHHS
MIPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHON YacTu Tella M OT TUIOTHOCTH KHIIKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTHU TeJa, OT MIyOHHBI, HA KOTOPYIO TIOTPY>KEHO TEJI0, YCIOBUH IIaBaHUS TE,
YCJIIOBUI paBHOBECHUs pbluara M OJOKOB, y4acTBOBaTh B IUJITAHUPOBAHUHM YYEOHOTO HCCIIECIOBaHMUS,

coOupaTh YCTAaHOBKY U BBIIOJIHATH HU3MEPEHUS, CIeAys MpPeVIOKEHHOMY IUlaHy, (UKCHPOBAThH



pe3yNnbTaThl TMOTYYEHHONM 3aBHUCHUMOCTH (PU3MYECKMX BEJIUYMH B BHJAE MPEIJIOKEHHBIX TaOmuI |
Fpa(bI/IKOB, IMPOBOAUWTD BBIBOJABI IO PC3yJibTaTaM UCCIICAOBAHUAA,

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCIIMYNH (HHOTHOCTL BeIIeCTBa XHUIAKOCTH U
TBEPAOro Tella, CUJla TPEHUSI CKOJIbKEHHS, TaBJICHHE BO3/lyXa, BHITAIKUBAIOIIAS CUJIa, IEHCTBYIOIIAs Ha
MOTPY>KEHHOE B KHUJAKOCTh TeJ0, KOA(D(UIMEHT IMOJIE3HOro NEHCTBUS NMPOCTHIX MEXAaHU3MOB), ClEoys
IIPEITIOKEHHOW MHCTPYKIIMU: IIPY BBIIIOJIHEHUU U3MEPEHUI cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHUE UCKOMOU BCJIMYHHBI;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYI0BAHHEM;

UMETh MpPEJCTaBICHUE O MPHUHIMIAX ACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JHUHAMOMETP, COOOIIAIOIIMECS COCYAbl, 0apOMETp, pbhIYar, MOJBIKHBIA W HEIIOIBYIKHBIN
0JI0K, HAKJIOHHAS IJIOCKOCTB;

XapaKTepU30BaTh MPHUHLMUIBI JCUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
MCIOJIb30BaHUEM UX OIMUCAHUS (B TOM YHUCIIE: MOAMIUITHUKY, YCTPOMCTBO BOAOMPOBOAA, THAPABIMYECKUIA
IIpecc, MaHOMETP, BBICOTOMEpP, IOPIIHEBOM HACOC, apeoOMETp), HCHOJb3ys 3HAHUS O CBOMCTBax
(bU3NIECKUX SBICHUH U HEOOXOJUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPHUMEPHl (HAXOAUTh HH(POPMAIMIO O MpHUMepax) MPAKTUYECKOTO HCIOIb30BaHUS
(bu3nuecKux 3HAHWM B TMOBCEAHEBHOW JKHM3HU IJIs oOecreueHus: Oe30MacHOCTH MpU OOpaIlEHUH C
npubopaMu W TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUs 3JI0pOBbS U COONIOAECHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKpPY KAIOILEN Cpefe;

OCYHIECTBIISATh OTOOP HUCTOYHMKOB HH(popmanuu B HHTepHETE B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM U MYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJACIATH I/IH(l)OpMaHI/IIO, KOTOpa sABJIACTCA HpOTHBOpe‘II/IBOﬁ WJIH MOKET OBITh HeI[OCTOBepHOﬁ;

WCIIOJIH30BATh NP BHITIOJIHEHUH YYEOHBIX 33JJaHUN HayYHO-TIOMYJISIPHYIO JIUTEPATypy HU3HIECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepUalIbl, pecypchl ceTH MHTEepHET, BiIaJeTh NprUeMaMu KOHCIIEKTUPOBAHUS
TeKcTa, mpeoOpa3zoBaHus HHPOPMAITUHN U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co31aBaThb COOCTBEHHEIE KpaTKHUE MHUCbMCHHEBIC U YCTHBIC COO6HI€HI/I$I Ha OCHOBE 2 - 3 HCTOYHHUKOB
nH(popMaluy, B TOM 4Hcle MyOJINMYHO MPOBOJIUTH KpPaTKHUE COOOIIEHUS O pe3ysibTaTaX MPOEKTOB WM
y4eOHBIX HMCCIEIOBaHUM, MPU ITOM TPAMOTHO HCIIOJIb30BAaTh M3YUYCHHBIN MOHATUHHBINA ammapaTr Kypca
(U3HKH, COMPOBOXKIATH BHICTYIIICHUE MMPE3CHTAIUEH;

Py BBIITOJHCHUHU y‘—Ie6HBIX IMPOCKTOB U I/ICCHG}IOBaHI/Iﬁ pacnupeacisaTb 00s13aHHOCTH B Trpynrme B
COOTBETCTBUU C IIOCTABJICHHBIMH 3aJadyaMH, CJIICAUTH 3a BBLIIIOJIHCHUEM IlJIaHa ﬂGﬁCTBI/Iﬁ, OLCHUBATH
CO6CTB€HHBII>'I BKJIaA B [JCATCIBHOCTL TPYIIIbI, BBICTPAUBATH KOMMYHHUKATUBHOC B3aHMOHeﬁCTBHe,
YUUTBhIBASA MHCHUC OKPYIKAIOMIUX.

153.6.4.2. TlpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpaMMbl MO (PU3MKE K KOHIy OOyYeHHS B 8
KJ1acce:

[IpenmeTHble pe3yibTaTbl HAa ©0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh C(OPMHUPOBAHHOCTH Y



00yJaronuxcsi YMEHHI:

UCTOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JABIKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIIMUECKHE U aMOp(HbIE Tesa, HACKIIICHHBIN 1 HEHACHIIIEHHBIN
map, BI@XHOCTb BO3JyXa, TeMIeparypa, BHYTPEHHsSI SHEPrus, TEIIOBOW JBUTAaTelNb, SJIEMEHTApHBIH
ANEKTPUYECKUH 3apsi, IEKTPUUYECKOE TI0JIe, TPOBOAHUKU U TUDJIICKTPHKH, TOCTOSHHBIN AIICKTPUYCCKHIH
TOK, MAarHUTHOE TI0JIE;

pa3nuyarh SBJICHUS (TEIUIOBOE pACIIMPEHHE M C)XKaThe, TEIUIoNepenaya, TEIJIOBOe paBHOBECHE,
CMauyMBaHWe, KaNWUIAPHbIE SBJICHUS, HCIApEHHE, KOHJCHCANMs, IUIABJICHHE, KPHUCTAJUTU3AINs
(oTBepueBaHKE), KUIICHUE, TeIUIONepeaada (TerIonpOBOHOCT, KOHBEKIIUS, N3TYYCHHE), HICKTPU3AIH
TeJ, B3aNMOJACHUCTBUE 3aps/IOB, ACUCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE
MarHuTOB, JEMCTBUE MAarHUTHOTO TOJs HAa MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs WHAYKIMS) IO
OIMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHPYIOUIMX JAaHHOE (HU3HMYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PM3MUECKUX SBICHUN B OKPY)KAIOLIEM MHUpPE, B TOM YHCIIE
¢usnvecknue SBICHUS B MPHPOJIE: TMOBEPXHOCTHOE HATSHKCHHWE M KAWUIIPHBIC SBICHUS B TNPHUPOJE,
KpUCTaJIbl B IpUpojie, u3inydenue ConHla, 3aMep3aHie BOA0EMOB, MOPCKHUE Opu3bl, 00pa3oBaHKE POCHI,
TyMaHa, MHEs, CHera, 3JeKTpUYeCKHe SBJICHUS B arMocdepe, IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMiIH, JApeid MOIFoCOB, POb MAarHUTHOTO TOJS Ui KU3HU Ha 3emiie, IMOJIIPHOE
CHUSIHHE, TIPU 9TOM TEPEeBOJIUTH MPAKTHYECKYIO 3a7ady B YUeOHYIO, BBIACISATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKu) PU3NUYECKUX SBICHUMN;

OTHCHIBATh W3YYEHHBIE CBOWCTBA TeN U (PU3MUYECKHE SIBICHUS, MCIIONB3Ys (U3NUYECKUE BETMUUHBI
(TemmepaTypa, BHYTPEHHSISI OSHEpPTHs, KOJIMYECTBO TEIUIOTHI, YJENbHAas TEIIOEMKOCTh BEIIECTBa,
yAedbHAs TEIUIOTa TUIABJICHMS, yJeNbHAs TeIIoTa MapooOpa3oBaHuUs, yAENbHas TEIUIOTa CrOpaHuUs
TOIINBA, KOA(P(UIIMEHT MOJE3HOr0 ACHCTBUS TEMJIOBOM MAaIlIMHBI, OTHOCHTEIbHAS BIAKHOCTb BO3YXa,
AJIEKTPUUECKUI 3apsijl, cujla TOKa, SJEKTPUUECKOe HaNpsKeHHE, CONPOTUBIICHNE NTPOBOIHUKA, YAEIbHOE
CONIPOTHBIICHUE BEIIECTBAa, pab0oTa M MOIIHOCTH J3JEKTPUYECKOTO TOKA), MPU ONMHCAHUHM TPABHIBHO
TPAaKTOBaTh (PU3MUYECKUIA CMBICT WCIIONB3YEMBIX BEJIHYUH, OOO3HAYCHHWS W EIUHHIBI (DU3MIECKUX
BEJIMYMH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BETMUMHY C APYTUMH BEIUYHMHAMH,
CTPOUTH TPaPUKH N3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA TeN, (HU3UYECKHE SBICHHUS M TIPOIECCHI, WCIONb3YsS OCHOBHBIC
TIOJIOKEHHS MOJICKYJISIPHO-KHHETHUECKOW TEOPUH CTPOCHHS BEIIECTBA, MPUHIIMIT CYNEPIO3HUIINN MOJIEH
(Ha KayecTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma Ui ydacTka IIenu, 3aKoH J[koyrs-
JleHla, 3aKOH COXpPaHEHHs! SHEPruH, IMpPHU STOM YMeTh (OPMYJIHMPOBATH 3aKOH M 3alHCHIBATH €ro
MaTeMaTH4ecKOe BBIPAKCHNUE;

OOBACHATH (PU3MUYECKHE TPOIECCHl M CBOMCTBAa TEJNI, B TOM YHCIE M B KOHTEKCTE CHUTYaIMid

IMPAKTUKO-OPUCHTHUPOBAHHOI'O  XapaKTE€pa: BbBIABIIATE NPHUYUMHHO-CICACTBEHHBIC CBsA3HM, CTPOHUTH



o0bscCHEHHE U3 | - 2 JIOTMYECKUX MIAaroB ¢ MCIOJIb30BaHWEM | - 2 M3y4YeHHBIX CBOMCTBA (DU3WUYECKUX
SIBJIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEIA;

pemiaTh pacyeTHhIE 3aJauu B 2 - 3 JEHCTBUS, HCIONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIIHEC
¢bu3nueckre BeIIMYMHBI: HA OCHOBE aHajHM3a YCJIOBHUS 3aJaud 3alHChIBaTh KPATKOE YCJIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX JUIS PELICHHUS 3a/Jayd, BbIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOJUMBbIE IJIsl €€
pElIeHUs, TPOBOJUTh pacUYeThl W CPAaBHHUBATH TMOJNyYCHHOE 3HAYCHHE (DU3MYECKOH BEIUYUHBI C
W3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIHU (PU3HUUECKUX METOJIOB, UCIIONIb3YSI
OIMCaHUE WCCIIEIOBaHUS, BBIICIATh MPOBEPSIEMOE MPEANOI0KEHNE, OLICHUBATh MPABUIBLHOCTh MOPSIKA
MIPOBEACHUS UCCIICIOBAHMUSI, IPOBOJIUTH BHIBO/IBI;

MPOBOAWTH OIBITHl MO HAOMIOACHUIO (PHU3UYECKUX SBICHUH WM (U3HYECKUX CBOWCTB Tell
(KanuIIsipHBIC SIBJIICHUS, 3aBHCHUMOCTBH JIaBIICHUS BO3[yXa OT €ro o0bema, TeMIlepaTypbl, CKOPOCTHU
mpolecca OCThIBAaHUS W HArpeBaHus MpH M3IYYCHUH OT I[BeTa WU3JIydaroleil (moriomaromieii)
MMOBEPXHOCTU, CKOPOCTh HMCIAPEHUs BOABI OT TEMIIEPATyphbl JKUJIKOCTH U ITUIOMIAIU €€ IMOBEPXHOCTH,
AIIEKTPHU3ALNS TNl U B3aUMOJICHCTBUE JICKTPUUECKHUX 3aPsI0B, B3aUMOJICHCTBUE MOCTOSTHHBIX MAarHUTOB,
BHU3YaJM3alusi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEMCTBUS MarHUTHOTO IOJIS HA MPOBOJHUK C
TOKOM, CBOMCTBa 3JEKTPOMArHWTa, CBOMCTBA AJIEKTPOJABHUTATENS MOCTOSHHOTO TOKa): (hOpMYyIHpPOBAThH
MIPOBEPSIEMBIE MPETOJIOKEHUSI, COOUPATh YCTAHOBKY U3 MPE/JI0KEHHOTO 000PY10BaHMUsI, OTIUCHIBATH X011
onbITa U (HOPMYJIUPOBATH BHIBOJIBL;

BBINIOJIHATH MPSIMbIE U3MEPEHUS] TEMIEPATYPbl, OTHOCUTEIbHON BIAXXHOCTU BO3/yXa, CHJIbI TOKa,
HaMpPsDKEHUS C MCIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (GU3NYECKUX BEITUYHMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

MPOBOJIUTh  MCCIICJIOBAHWE 3aBUCHMOCTH OJHOW (PU3UYECKOW BEIMYMHBI OT JIPyrod ¢
WCIONIb30BaHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH COINPOTUBIEHUS MPOBOJHUKA OT €ro MJJIUHBI,
IJIOIIA M TIOTIEPEYHOTO CEUYEHUs W YJEIbHOTO CONPOTHUBIICHHS BEIIECTBA MPOBOJHHMKA, CHJIBI TOKAa,
WIyIIeT0 4Yepe3 MPOBOJIHUK, OT HAMPSDKEHHS Ha TMPOBOJAHHUKE, MCCIEIOBAaHUE ITOCIIEIOBATEILHOTO U
MapajuieIbHOTO COEMHEHUH MPOBOJHUKOB): TUIAHHPOBATH HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIONHATh HM3MEPEHUs, CIeAys MpeIoKEHHOMY TIUIaHy, (UKCHpPOBATh PE3YJIbTAThl MOIYyYEHHOU
3aBHCHMOCTH B BHJI€ TaOIUIl U TPAQUKOB, MPOBOIUTE BHIBOJBI IO PE3yIbTaTaM UCCIEIOBAHNUS;

MIPOBOJIUTh KOCBEHHBIC W3MEpeHUs (DU3NYeCKUX BeNMWYUH (ylelIbHas TEIUIOEMKOCTh BEIIEeCTBa,
COTIPOTHUBIIEHNE TPOBOJHUKA, Pab0Ta W MOIIHOCTH JJICKTPUUECKOTO TOKA): TJIAHUPOBATh H3MEPEHUS,
cOOMpAaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEATIOKEHHON MHCTPYKIIUHU, U BEIYUCIATH 3HAYCHHE
BEJINYUHBI;

coOJTI0/1aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000py0BaHUEM;

XapaKTepU30BaTh NPHUHLMUIBI JEUCTBUA H3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C

WCIOJIb30BAaHUEM UX ONMHUCAHUs (B TOM YMCIIE: CHCTEMA OTOIUIEHHUS IOMOB, TUTPOMETp, apoBasi TypOuHa,



amIepMeTp, BOJBTMETP, CUCTUUK DJIEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPHOOPHl (PUMEPHI), DIEKTPUYECKHE MPEIOXPAHUTENH, 3SJICKTPOMArHHUT,
AJIEKTPOABHUraTeNb IOCTOSHHOTO TOKA), HCIOJB3YS 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpUTENbHbIE MPUOOPHI IO CXEMaM H
CXEMaTU4YHbIM PUCYHKaM (SKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETpP, JIBUraTellb
BHYTPEHHEI'O CrOpaHus, DJJIEKTPOCKOIl, pEOCTaT), COCTaBIATb CXEMbl AJIEKTPUYECKUX LENed cC
[IOCJIeIOBATEIbHBIM U MapajlyIeIbHBIM COEJUHEHUEM 3JEMEHTOB, pPa3jinyas YCIOBHblE 0003HauEHUs
JIEMEHTOB JICKTPUYECKHX LIeTIeH;

NPUBOANUTH TpPHUMEPHl (HAXOOUTHh HH(OpPMAIMIO O NpUMepax) MPAKTHUECKOTO HCIIOIb30BAHMS
¢u3nvYecKUX 3HAHWN B IOBCETHEBHOM >KM3HU Ui oOecriedyeHHst Oe30MacHOCTH MpH OOpalIeHUU C
npubopaMM U TEXHUYECKMMHU YCTPOMCTBaMH, COXPAaHEHUS 3/0pOBbS U  COOJIIOJCHHS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpene;

OCYILECTBIISITh TMOMCK WHpoOpManuu (GU3NUECKOro cojepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOLIUXCA 3HAaHUM M MyTeM CPaBHEHMsI JIONOJHHUTEIbHBIX HCTOYHUKOB BBLACIATH HH(OpPMALUIO,
KOTOpas ABJSIETCS NPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHO;

UCIIOJIb30BaTh MPU BBIMOJHEHUH YUEOHBIX 33JaHUH HAYYHO-TIONYJISIPHYIO JTUTEpaTypy PU3NIECKOTO
coJiep’KaHusl, CIPaBOYHbIE MaTepHalIbl, pecypchl ceTu HTepHeT, BiajeTh npueMaMi KOHCIIEKTUPOBaHUS
TeKcTa, IpeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMMChbMEHHbIE M KPAaTKUE YCTHBIE COOOLIEHHs, 00001as HHPOpMaLHIO U3
HECKOJIbKUX HCTOYHHMKOB, B TOM 4HCJI€ MyOJMYHO TMPEJICTAaBIATh pe3yJbTaTbl MHPOEKTHON WU
HCCIIEA0BATENIBCKON 1EATEIBHOCTH, IIPU 3TOM TPAMOTHO HMCIOJb30BaTh M3yYECHHBIN TOHATUIHBIN anmnapar
Kypca (pU3uKH, CONTPOBOXK/IaTh BBICTYIUIEHHUE IPE3EHTALINEN;

IpPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3UUECKUX IPOLECCOB PACHPENeIsTh
0053aHHOCTH B TpyIIe B COOTBETCTBUU C TOCTABJIEHHBIMHU 33Ja4aMM, CJIEIUTH 3a BHITIOJIHEHUEM IIJIaHA
NEHCTBUI U KOPPEKTUPOBATH €0, OLIEHUBATh COOCTBEHHBIN BKIIAJl B IEATEIHOCTD IPYIIIbI, BHICTPAUBATh
KOMMYHHKAaTUBHOE B3aMOJICHCTBHE, MPOSBIISAL TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

153.6.4.3. IlpeameTHble pe3ynbTaThl OCBOCHHS MPOTpaMMBbl MO (pu3Mke K KOHIy oOydeHus B 9
KJ1acce:

[IpenmeTHble pe3yibTaTbl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Y
oOyJaromuxcst yMeHHi:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMA OTCUeTa, MaTepUajbHas TOYKA, TPAGKTOPHs, OTHOCHTEIbHOCThH
MEXaHUYECKOTo JBWXeHMs, neopmainus (ympyras, IUIaCTHUECKas), TPEHHE, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHME, HEBECOMOCTb M NEPErpy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TKECTH
TBEPJIOro Teja, PaBHOBECUE, MEXaHMUYECKHE KOJEOaHUs U BOJIHBL, 3BYK, MH(Pa3BYyK M YJIbTPa3BYK,

OJICKTPOMAardHuTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/130py1(OCTB U JaJdbHO30PKOCTH,



CHEKTpPbI UCIYCKAHUS U TIOTJIOIICHHUS, albda-, 6eTa- U raMMa-u3IyueHus], U30TOMbI, sAepHAs PHEPTEeTUKA;

pa3invyaTb SIBJICHUA (paBHOMepHOG n HCPaBHOMCPHOC HpSIMOHHHGfIHOC JABHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHUE, CBOOOIHOE TMaJIeHUE TeJ, PABHOMEPHOE BIKEHHUE II0
OKPY’KHOCTH, B3aMMOJICHCTBHE TeJl, PEAKTUBHOE JIBIKEHUE, KoyieOaTesIbHOE IBUKEHHE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHE 3BYKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPaXEHUE U IPEIOMIIEHUE CBETa, II0JIHOE BHYTPEHHEE OTpPAKEHHE CBETa,
pasioxeHue 0e1oro CBeTa B CIEKTP U CIIOKEHUE CIIEKTPAIBHBIX IIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWYATOr0 CHEKTpa M3JIy4EHHs) MO OMHCAHUIO UX XapaKTEPHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBIICHHE,

pacro3HaBaTh MPOSBICHUE U3yUEHHBIX (DU3UUYECKHX SIBICHUH B OKPYXArOIIeM MHpe (B TOM YHCIIE
(1)I/I3I/I‘-IGCKI/IG SABJICHHUA B IPUPOAC: NPUIIMBBI KW OTJIHMBBI, ABHMXXCHHUC ILIAHCT ConHeyHoun CHUCTEMBI,
PEaKTUBHOE [BWIKEHHE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETpSCEHUE,
ceficMMuecKue BOJIHBI, I[yHaMH, 9XO, LIBeTa Tell, ONTHYECKHE SBJICHHS B MPUPOJE, OHUOIOTHYECKOE
NCHCTBHEC  BUIUMOTO,  YIbTPaHONIETOBOTO W  PEHTTCHOBCKOTO  HM3JIYYCHHU, €CTECTBEHHBIN
panMoaKTUBHBINA (POH, KOCMHYECKHE JTY4H, PAJHOAKTUBHOE N3ITyUYCHHE PUPOIHBIX MHHEPAJIOB, JCHCTBUE
PaZMOAKTUBHBIX W3Iy4YeHUH HA OPTaHM3M YelIOBeKa), IPU STOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIETISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKHU) (PU3UUECKUX SBICHHIA;

OIMUCBbIBATh M3YUCHHBIC CBOICTBA Tel U (1)I/ISI/ILI€CKI/I€ ABJICHUSA, UCIIOJIb3Yys (1)I/ISI/III€CKI/IG BCIIMYNHBI
(CpGI[Hflfl N MIHOBCHHAs CKOPOCTH TCJIa IIPHU HCPABHOMCPHOM JIBUKCHHHM, YCKOPCHHUC, INMECPCMCIUICHUC,
MyTh, YIIIOBasi CKOPOCTh, CUJIA TPEHHMSI, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOHOTO MaeHHs,
BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CUJIbI, MEXaHU4YecKas paboTa ¥ MOIUIHOCTh, TOTEHIMATbHASL SHEPTUS
TCJIa, MOAHATOIO0 HaJ IMOBECPXHOCTBIO 3EMIJIM, IMOTCHIUAIbHAA SHECPTHUA coxaTou MPYKHUHBI, KHHECTHUYCCKAasA
OHEPTIUs, MOJIHAA MCXaHUYCCKAaA SHEPIrus, ICpruoa n 4aCToTa KOJ'[G63HHI>1, JJInHAa BOJIHBI, TPOMKOCTE 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHHS CpEAbl), MPU OINHUCAHUU TPABUIHHO
TPaKTOBaTh (DU3MYECKHUI CMBICT WCIOIB3YEMbIX BEIWYUH, OOO3HAYEHHS W EIUHHIBI (U3NISCKUX
BCJIIMYHH, HAXOJHUTDH q)OpMy.]'H)I, CBA3BIBAIONIUEC TAHHYIO (bHSquCKYIO BCJIIMYHHY C APYTHUMH BCINYHUHAMU,
CTPOUTH rpauKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIIECCHI, UCIONIBb3YS 3aKOH COXpPaHEHUS
SHEPTUM, 3aKOH BCEMHUPHOrO TATOTEHHS, MPUHLUIN CYNEPHO3UIUU CHJI, TPUHIMI OTHOCUTEIbHOCTHU
FZU'II/IJ'IGS[, 3aKOHBI HI)IOTOHa, 3aKOH COXPaHCHHS HMMITYJIbCAa, 3aKOHBI OTPaXXCHUA U MPCIIOMIICHUA CBETA,
3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEII MPH SIIEPHBIX PEAKIUAX, TTPH ITOM (HOPMYITUPOBATH
3aKOH M 3aIMMChIBATh €r0 MaTEMAaTUYECKOE BHIPAXKEHHUE;

OOBSCHATh (U3NYECKHE TPOIECCHl M CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE CHUTyalui
MIPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh IMPUYMHHO-CIICIACTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE U3 2 - 3 JIOTHYECKUX IIAaroB C MCIOJIb30BaHHWEM 2 - 3 M3YUYEHHBIX CBOMCTBA (DM3WUYECKUX

SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pelaTh pacyeTHbIE 3a/1a4M (OMMPAIOIIMECcs HA CUCTEMY U3 2 - 3 ypaBHEHUH), HCIIOJIb3Ys 3aKOHBI U
(dbopmybl, cBA3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJa4yd 3alUCHIBATh
KpaTKoe YCIIOBHE, BBISBIIATH HEJOCTAIOIIME WM W30BITOUHBIC JaHHbIC, BHIOMPATh 3aKOHBI U (HOPMYJIHI,
HEOO0XOAMMBIE Ul PeLeHHs], IPOBOAUTh PACUYEThl U OLIEHUBATh PEATMCTUYHOCTD MTOJYyYECHHOI'O 3HAUECHUS
(bu3n4eCcKoil BEITMUNHBL;

pacro3HaBarhb MpooOJIeMbl, KOTOPbIE MOKHO PEIIUTH MPU TOMOIIM (PU3UUYECKUX METO0B, UCTIONb3YS
OIMCaHHE WCCIICAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEAINONIOKEHIE, OIICHUBATh MPAaBUIBHOCTD MOPSAKA
IIPOBE/ICHUSI HUCCIIEI0BaHMsI, IMPOBOAUTH BBIBOJABI, HHTEPIPETUPOBATh pE3yJIbTaThl HAOMIOJACHUN U
OIIBITOB;

IPOBOJIUTH OMNBITBI IO HAOMIONEHUIO (U3NYECKUX SIBICHUH WM (U3NIECKUX CBOWCTB TeEI
(u3y4yenue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHS DHEPTUH, 3aBUCHMOCTbH IEpPHOAA KoJeOaHMi
IPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U ’KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTYAbI MaJIbIX
Kosie0aHUH, MPSMOJIMHENHOE PacHpOCTPaHEHUE CBETa, Pa3JIo’KeHHE Oeoro cBeTa B CIEKTp, U3ydyeHUE
CBOMCTB M300paKCHUS B TUIOCKOM 3€pKaJic M CBOMCTB M300paKeHUs TpPEAMETa B COOMPAIOIICH JIMH3E,
HaOJIOICHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB MU3JIYUYCHHUs): CAMOCTOSTENIHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOrO Habopa 0O0OpYIOBaHHUSA, OIMMUCHIBATH XOJ ONbITA U €ro pPe3yibTaThl, (OPMYIMPOBATH
BBIBO/IbI;

NPOBOJUTh TPU HEOOXOJAWMOCTH CEPHI0 TPSMBIX HW3MEPEHHWH, OIpeneNss CpelHee 3HaYCHHe
n3MepsieMoil Benu4YMHbI (POKYCHOE paccTOsiHHE coOuparollel JUH3bI), 000CHOBBIBATh BHIOOp criocoba
U3MepeHus (M3MEpPUTEIBHOTO pHoOopa);

IPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIWYMH C MCIOJIB30BAaHUEM MPSIMBIX
M3MEPEHUH (3aBHCUMOCTh TIYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaIbHOW CKOPOCTH,
neproia KojaeOaH!i MaTeMaTHYECKOTO MasiTHUKA OT JUTMHBI HATH, 3aBUCUMOCTH yTJ1a OTPaKEHHsI CBETa
OT yrIja HaJeHus U yIia MpeJoMJIeHHs OT yIJla MajieHus): IUIaHUPOBaTh UCCIeI0BaHUE, CAMOCTOSATENIBHO
coOHpaTh YCTaHOBKY, (PUKCHPOBATh Pe3ysbTaThl HOTYYSHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE
TaOIUI] ¥ TPaPUKOB, TPOBOUTH BBEIBOJIBI TIO PE3YJIbTATaM HCCIICAOBAHMS,

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PU3NIECKUX BEITHMUNH (CPETHSS CKOPOCTh U YCKOPEHHUE Tena IpH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHMs, *KECTKOCTb NMPYXKHUHbI, KOI(PPUIHESHT
TPEHUS CKOJIbKEHHs, MeXaHudeckas paboTa M MOIIHOCTb, dYacToTa M TMepHoA KojebaHui
MaTeMaTHYECKOTO M TMPYKHHHOTO MasTHHKOB, ONITHYECKas CHUJIa COOMpArOIIeH JTMH3BI, paIHOaKTHBHBIN
(GOH): TUTAaHUPOBATH W3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJIHITH W3MEPEHUS,
cliefysl MPEUIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEIMYMHBI M aHAIM3HPOBATH IMOTYyUYCHHBIC
pe3yabTaThl C y4ETOM 3alaHHOU ITOTPELTHOCTH U3MEPEHU;

coOJTI0/1aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000py0BaHUEM;

pasinyaTh OCHOBHBIE TIPU3HAKW M3YYEHHBIX (U3MYECKMX MOJEJIeH: MarepualbHas TOUKa,

a0COJIFOTHO TBEPAOC TEIIO, TOYCYHBIN MCTOUHUK CB€Ta, JIy4, TOHKaA JIMH3a, IIJIaHCTapHass MOACIIb aTOMa,



HYKJIOHHAs1 MOJI€JIb aTOMHOT0 SAPa;

XapaKTEepU30BaTh MPUHILIMIBI JIEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
WCIIONB30BAHUEM HX ONHUCaHUs (B TOM YHCIE: CHUJAOMETP, JATYUKHU TIOJIOKEHHS, PACCTOSHUS WU
YCKOpPEHHUs, pakeTra, 3XOJIOT, OYKH, MEpHUCKoIl, (oToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOII,
J03UMETp, Kamepa BuiibcoHa), Ucmosib3ys 3HaHUS O CBOMCTBaxX (PU3UYECKUX SIBICHUI U HEOOXOIUMBbIE
(u3nuecKre 3aKOHOMEPHOCTH;

WCIIOJb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEpUTENbHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPU PEIICHUH Y4eOHO-TIPAKTHUECKHUX 3ajad,
ONITUYECKUE CXEMBI [T TIOCTPOCHHS H300paKeHUH B TNIOCKOM 3€pKalie U COOMparolel JINH3E;

MPUBOJUTH MPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpHMEpax) MPAKTUYSCKOTO HCIOIb30BaHUS
(du3MYeCKUX 3HAHWH B IMOBCEAHEBHOW KM3HU I OOecreueHus: OE30MacHOCTH MPH OOpalICHHH C
npubopaMu W TEXHUYECKUMHU YCTPOHMCTBAMHU, COXPaHEHHUS 3JI0pOBbS U COONIOACHHUS HOPM
9KOJIOTUYECKOI0 MTOBEJCHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISATh TOUCK HHpopManuu B HHTEpHETE, CaMOCTOSTEIBHO (OPMYIUPYS IOUCKOBBII
3arpoc, HaXOUTh MYTH OMPEICIICHUS JOCTOBEPHOCTH MOTYyYeHHONW HH(OPMAIIMK HA OCHOBE UMEIONITUXCS
3HAHUH U IONOJIHUTENIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBIMOJHEHUN YUY€OHBIX 3a/JaHU HAYYHO-TIOMYJISIPHYIO TUTEPaTypy, CIIPAaBOUHBIE
Martepuaibl, pecypchl cetu VHTepHeT, BIaJeTh MprUeMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
WH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE HWHQOpPMAIMM U3
HECKOJIbKUX HMCTOYHUKOB, MyOJUYHO TPEICTABIATH PE3yNbTaThl MPOSKTHOW WM HMCCIEI0BATEIHCKOM
JEATEIIbHOCTH, MPH 3TOM TPAMOTHO MCIIOJIb30BaTh HW3YUYCHHBIM MMOHATHUHHBIA anmapaT H3y4yaeMoro
pasnena (U3MKH U COMPOBOXAATH BBICTYIUIEHME IpPE3CHTAlMeld C y4eTOM OCOOEHHOCTEH aynuTopuu

o0ydaronuxcsl.

153.7. B (enepanpHBIX W pPETHOHATBHBIX MPOIEAYpax OICHKH KadecTBa OOpa30BaHMs
WCIIONB3YETCsl TepedeHb (KOAU(PHUKATOP) pACTIPENCICHHBIX IO KjaccaM IPOBEPSIEMBIX TPEOOBaHUM K
pe3ylnbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMBI OCHOBHOT'O OOIIEro oOpa3oBaHHs U
AJIEMEHTOB COJIEpXKAHUS 0 (PU3HKE.

Tabmuma 22
[TpoBepsieMble MpeaMeTHBIE Pe3yJIbTaThl OCBOCHHS

OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eroo0pa3zoBanus (7 Kiacc)

Kon [TpoBepsiembie MpeaMeTHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON
MIPOBEPSIEMOTO MPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3ynbTara

1.1 HCIIOIh30BaTh U3YUYEHHBIC TIOHATHS




1.2

pas3iiniaTth ABJICHUSA IO OMUCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX JAHHOC q)I/ISI/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKHUX SBICHUHA B OKPYKAIOIIEM MHUPE,
B TOM 4HcClie (pU3UYECKHE SBICHUS B IPUPOJIC, IPH ITOM MEPEBOIUTH MPAKTUICCKYIO
3a/1ayy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (MpU3HAKH) (PHU3MUECKHUX
SIBJICHUHN

1.4

ONKCHIBATH WM3yUYEHHBIC CBOMCTBA Tel © (PHU3UYECKHE SBICHUS, HCIONB3YS
¢u3nuecKrue BETUYMHBI, MPU OMHCAHUU MPABUIBHO TPAKTOBATHh (PU3UUYECKHUI CMBICI
WCIOJIb3YEMBIX BEJIMYMH, WX O0O3HAYCHUsS W EAUHUIBI (DU3MYECKUX BEIHYUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIONINE JaHHYI (DU3MYECKYI0 BEIUYUHY C IPYTHMHU
BEJTMYUHAMU, CTPOUTH IPapUKU H3yUEHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEIIUIUH

1.5

XapaKTepu30BaTh CBOMCTBAa Tel, (hU3MYECKHE SBICHHS M IPOLECCHI, HCIOJb3Ys
W3yYEHHBIC 3aKOHBI, MPHU O3TOM JIaBaTh CIIOBECHYIO (DOPMYyJTUPOBKY 3aKOHA W
3aIlMCBIBAaTh €70 MATEMAaTUYECKOE BhIPAXKEHUE

1.6

OOBSICHATh (DU3HYECKHE SIBICHMS, MpPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE  CUTyalUud  IPAaKTHKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh 00bICHEHHE U3 | - 2 JOrMYECKHUX 1IaroB ¢
oropoif Ha | - 2 WM3ydeHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

peuiaTh pacCdYCTHBIC 3aJiladiud B 1 -2 ﬂeﬁCTBHH, HCIIOJIb3Ysl 3aKOHBI U (bOpMy.]'ILI,
CBA3bIBAarOIINeC (1)I/ISI/I‘ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHaln3a YCJIOBUA 3aJdadu
3alUCBbIBATh KpPATKOC YCJIOBHUC, MOACTABIIATH (I)I/I3I/I‘-ICCKI/IG BCJIIMYHUHBI B (I)OpMyJ'H)I 151
MMPOBOAWUTE PACYCTBI, HAXOAWUTH CIIPABOYHLIC HAHHEIC, H€O6XOI[I/IMI>IC IJid pCIICHUSA
3aa4, OUCHUBAThL PCAJIMCTUYHOCTD HOJ'Iy‘ICHHOfI (I)HSI/I‘ICCKOP'I BCIIMYHHBI

1.8

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXKHO pPELIMTh MpPU MOMOIIU (HU3HUECKHX
METOJIOB, B OINMCAaHUU HCCIIEJOBAHMS BBIICNATH IPOBEPSIEMOE IMPEAINOI0KEHNE
(runoresy), pazauyaTh M HWHTEPHPETUPOBATh IOJYUYEHHBIH pe3ynbTaT, HaXOJIUTh
OLIMOKYU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 110 €r0 pe3ybTaTaM

1.9

MIPOBOAUTH OIBITHI 0 HAOTIOAEHHIO (PU3NUYECKUX SIBICHUM WM (PU3MUECKUX CBOICTB
TeN: (OPMYIMPOBATH IPOBEPSIEMbIE IPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOTO 000PYI0BAHHUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBITIOJIHATh TMPSMbIE HU3MEPEHHUs C HCIOJIb30BAaHUEM AaHAJOTOBBIX U LU(PPOBBIX
npuOOpOB, 3aMUCHIBATh IOKa3aHUS MPUOOPOB C YYETOM 3aJaHHOH aOCOIIOTHOU
MTOTPEIIHOCTH U3MEPEHUIN

1.11

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (pU3MUeCKON BEIUYUHBI OT JAPYToH C
UCMOJIb30BAHUEM TMPSAMBIX HM3MEpPEHMH, y4yacTBOBaTh B IUIAHUPOBAHHUU Y4EOHOTO
UCCIIEIOBaHMsI, COOMpaTh yCTaHOBKY U  BBINOJHATH HM3MEPEHHUs, Clenys
NPE/UIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJIbTaThl IMOJTYYEHHOW 3aBHCUMOCTH
(U3MYECKUX BEJIMYUH B BUJE MPEJIOKEHHBIX TAOIHUI] U TpapuKOB, AEIaTh BHIBOJBI
10 pe3yJIbTaTaM UCCIIENOBaHUS

1.12

MPOBOANTHh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BEIUYHH, CIEIYys MPEAT0KEHHOM
WHCTPYKLMU: TIPU BBINOJHEHUM W3MEPEHU coOupaTrh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYUCIIATH 3HAYCHUE HCKOMOU BEIIMIMHBI

1.13

coOmolaTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU pabore ¢ J1abopaTopHBIM




o0opynoBaHEM

1.14

yKa3plBaTh NPUHIMIIEI  JACUCTBUS NPHOOPOB M  TEXHUYECKHX  YCTPOWCTB,
XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX INPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MOMOUIBIO MX ONMCAHMS, UCHOJb3Yys 3HAHUSA O CBOMCTBAX (PU3NUYECKUX
SBJICHUH U HEOOXOMMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTL TPUMEPH (HAXOAUTh HHGOPMALMIO O MpUMEpax) MPaKTHUYECKOTO
WCIOJIb30BaHUs (M3MUYECKUX 3HAHWKA B TOBCEJIHEBHON JKU3HH JUIS OOCCIICUCHHUS
0e30macHOCTH Mpu OOpalleHud ¢ MNpubopaMH U TEXHMYECKHMHU YCTpOilCTBamH,
COXPAaHEHHUS 3/I0POBbSI M COOJIOJEHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKpYKaroliei cpene

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(POpPMAIUK B ceTH VIHTEpHET B COOTBETCTBHH C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEKOIIMXCA 3HAHUW U IyTeEM
CpaBHEHHsSI PA3IUYHBIX HCTOYHHUKOB BBIICIATH HH(POPMAIUIO, KOTOpas SBISETCS
MIPOTUBOPEUYUBOI UITU MOXKET OBITh HEJJOCTOBEPHOM

1.17

UCIONIb30BaTh IPHU  BBINOJHEHUM Y4YEOHBIX 3aJaHUl  HAYYHO-TMOMYJISIPHYIO
TUTepaTypy (GU3NYECKOro COMEpIKaHUS, CHPABOYHBIC MATEPUANBI, PECYpPChI CETH
WNuTtepHer, BnajeTb MNpueMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
WH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE M YCTHBIE COOOLICHHS HA OCHOBE 2 - 3
HMCTOYHUKOB HHGOpMaIuu GU3NYECKOTO COACPKAHMS, B TOM YUCIIE MTyOIUYHO JeTaTh
KpaTKHUe COOOIIEHUS O pe3yibTaTax MPOEKTOB WM y4E€OHBIX MCCIEIOBAaHUM, NMPHU
3TOM TPaMOTHO HCIOJIb30BaTh HM3YUYEHHBIM MOHATUHHBINA ammapar Kypca (HU3UKH,
CONPOBOXKAATh BBICTYIUJICHUE IIPE3CHTALMEN

1.19

MIPU BBITIOJIHEHUH YUEOHBIX MPOEKTOB U MCCIICIOBAHUN PACIIPENCTATh 00I3aHHOCTH B
Irpynmne B COOTBETCTBUM C IMOCTABJIECHHBIMHM 3aJayaMH, CIECIUTHh 32 BBINOJHEHUEM
UIaHa JAEWCTBUH, aJeKBaTHO OIEHHBATL COOCTBEHHBIH BKJIa[ B JIESITEILHOCTD
IPYNIBI, BBICTPAUBATh KOMMYHMKATHBHOE B3aWMOJEUCTBUE, YUYUTBHIBas MHEHHUE
OKpYKarOIIHNX

Tabmura 22.1

[TpoBepsiemble 311eMeHTHI cosiepxkanus (7 Kiacc)

Kon
pasnena

Kon anemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHUS

1

OU3NKA U EE POJIb B ITO3HAHNHN OKPYXAIOILET'O MUPA

11 ®dusuka - Hayka o npupoje. SBineHus npupoasl. OU3HUECKUE SBICHUS:
MEXaHWYECKHE, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE

1.2 dusnueckue BenUUnHBL. M3mepenne ¢puznuecknx BennduH. Ousnueckue

npuOopsl. [lorpemHocTs n3MepeHnii. MexxayHapoaHas CUCTeMa ¢IMHUI]

1.3 EcrecTBeHHO-HAy4HBIE METOJ TIO3HAHUWA: HAOJIOEHNWE, ITOCTAaHOBKA
Haquoro BOHpOCﬂ, BBIABHXKXCHHUEC THUIIOTE3, 3KCH€pI/IMeHT 110 HpOBepKe
THUINOTE3, OOBICHEHNE HAOII0IaEMOT0 SIBJICHUS
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Onwucanue pU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH

1.5

[IpakTuueckue padbOTHI:

N3MepeHne paccTosTHUM.

W3mepenune oobemMa JKUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MajbIX TEJ.

W3mepenue Ttemieparypbl HpU IOMOIIM KHAKOCTHOTO TEPMOMETpa M
JaT4rKa TeMIIePaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHW S O CTPOEHNU BEIIECTBA

2.1 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mmepbl. OIBITHI,
JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA

2.2 JiBumxeHue dactuy BemecTBa. CBs3b CKOPOCTH JBMIKEHUS YacTHL] C
Temreparypoii. bpoynoBckoe nBmxenue, quddysus

2.3 B3aumojelicTBue 4acTHI] BEIIECTBA: IPUTSIKEHUE U OTTAJIKUBaHHE

2.4 ArperaTHble COCTOSHMSI BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U
TBEPAbIX (KPUCTAJUIMYECKUX) Tel. B3auMMOCBsI3p MeXIy CBOicTBaMuU
BELIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U UX ATOMHO-MOJIEKYJIIPHBIM
CTPOEHUEM

2.5 OCc00EHHOCTH arperaTHBIX COCTOSTHUIN BOIbI

2.6 [IpakTuyeckue paboOTHI:
Onenka JuameTrpa aToMa METOJOM psoB  (C  MCHOJIB30BaHUEM
¢dororpaduii).
OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.
OnbITh IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOT'O IPUTSHDKEHUS

JABWXEHUE 1 BBAUMO/JEMCTBUE TEJI

3.1 Mexannueckoe nBukeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUYKEHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh TP HEPAaBHOMEPHOM JIBWKEHHHU. Pacuer
IIyTH U BPEMEHM JIBUKCHUS

3.3 SIBnenne uHepuuu. 3aKOH MHEpLUH. B3auMmozeiicTBue Ten Kak NpUYMHA
W3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tella

3.4 [InotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYT B
enuHuIe 00beMa BellecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl € IIOMOIIBIO
JMHaAMOMeETpa

3.7 SIBneHue TAroreHus U cuia Tspkectu. Cra TSKECTH Ha PYTHX IUIaHeTax.
Bec Tena. HesecomocTs

3.8 Cuna tpenus. TpeHue CKOJbKEHUSI U TPEHUE MOKos. TpeHue B mpupojie u
TEXHHUKE

3.9 CrnoxeHue cuj, HaIpaBJIECHHBIX 10 OAHOW mpsMoil. PaBHozelcTBYyIOIIAs




CHJI

3.10

[IpakTuueckue padboThI

OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JIBUXKEHHUs (LIapUKa B XKUJIKOCTH,
MOJIENIN HIIEKTPUYECKOTO aBTOMOOWIIA U TaK JaJiee).

Omnpenenenue cpeqHe CKOPOCTH CKOJBXEHHUS OpycKa MM IapHKa IO
HAKJIOHHOH IUIOCKOCTH.

Omnpezenenue IIOTHOCTU TBEPAOIO TeJa.

OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsbkeHHs (nedopmariin)
IPY>KUHBI OT IPUIIOKEHHON CUIIBI.

OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbI TPEHUSI CKOJBXEHUS OT
Beca TeJla U XapaKkTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnyeckue SABJIEHUS B IPUPOJE: NMPUMEPHI JBUKEHHUS C Pa3IU4YHBIMHU
CKOPOCTSIMM B JKMBOW M HEKUBOW IPHUPOJAE, ACUCTBUE CWIBI TPEHUS B
IIPUPOJE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B

4.1 HaBnenune TtBepnoro Ttena. CrnocoObl YMEHBIIEHHS M YBEIMYEHUS
JIaBJICHUS

4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs T'a3a 0T 00beMa, TEMIIEPaTyphl

4.3 Ilepenaua naBineHHs TBEPIbIMU TEJIaMH, JKUAKOCTSIMHM M razaMH. 3aKOH
[Mackaist. [THeBMaTHYECKHE MAITIHBI

4.4 3aBUCUMOCTh JIABJICHHUS J>KUJIKOCTH OT TIyOWHBL. [ HapocTaTHyecKuid
napazgokc. Coobmaromuecs cocyabl. [ uapaBnudeckue MEXaHU3Mbl

4.5 Atmocdepa 3emnn 1 atmochepHoe faBneHue. [IpuunHbl CyiiecTBOBaHUSA
BO3AymHOM oOosnouku 3emsn. OmnbiT  Toppuuemin. 3aBUCUMOCTD
aTMOC(EepHOTO AaBJIEHHs OT BHICOTHI HaJl YDOBHEM MODSI

4.6 WN3mepenue armocdepHoro nasneHus. [lpubopbl 1ist  u3MepeHus
aTMOC(EepHOTO AABICHUS

4.7 JlelicTBUE JKUAKOCTH M Ta3a Ha TMOTPY)KEHHOE B HHUX Telo.
BriTankuBaromias (apxuMeioBa) cuia. 3aKoH Apxumena

48 [TnaBanue ten. Bo3ayxornaBanue

4.9 [IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00beMa MOTrpy>KeHHOH B
JKUJIKOCTh YaCTH TeNa.

OnpeneneHre  BBITAIKWBAIONIEH  CUJIBI, JACUCTBYIOLIEH Ha  TeJo,
MOTPYKEHHOE B AKHUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CWIbI, JCHUCTBYIOLIEH Ha
TEJO B JKHUJKOCTH, OT MaccChl TeJia.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh BBITAJIKUBAIOUIEH CHJIBI,
JEUCTBYIONIEH HaA TEJIO B JKHAKOCTH, OT O0BbeMa TOTPY)KEHHOW B
JKUJIKOCTh YaCTH Teja M OT MJIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHME JIOJKH U
ONPEACIICHUE €€ TPY30II0AbEMHOCTH




4.10 dusnyeckue sSBICHUS B IMPUPOJIE: BIUSIHUE aTMOCPEPHOTO TABICHHS Ha
KUBOM OpraHu3M, IIaBaHue PbIO

411 TexHudeckue yCTpPOWCTBA: COOOIMIAIOIIMECS  COCYHbI, YCTPOWCTBO
BOJIONPOBO/IA, THIPABIMUECKUI Mpecc, MAaHOMETP, 0apOMETp, BEICOTOMED,
MOPUIHEBOM HACOC, APEOMETP

5 PABOTA, MOIIHOCTbD, DHEPT' U

5.1 Mexanuyeckas pabora

5.2 Mexanudeckasi MOIIHOCTb

5.3 [IpocThie MexaHW3MBI: pbI¥ar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBECHS pbluara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5 "3onmoroe mpaBwino" wmexaHuku. KoapduimeHt mnone3Horo aeicTBus
MexaHu3MoB. [IpocThiec MeXaHU3MBbI B OBITY M TEXHHUKE

5.6 [loTeHunanpHas 3HEPIUU Tea, HOJHATOrO HaJ 3eMiei

5.7 Kunerndeckas sneprust

5.8 [lonnas MexaHWueckas OSHEpPrua. 3aKOH H3MEHEHHs M COXpaHEHUs
MEXaHUYECKON YHEPTUn

5.9 [IpakTuueckue padbOTHI:
Omnpenenenue pabOThI CUJIBI TPEHUS MPH PAaBHOMEPHOM JIBIKEHUHU Tema
10 TOPU30HTALHON TTOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHS phlyara.
N3mepenue KII/] HakITOHHON MITOCKOCTH.
N3yyenne 3aKoHa COXpaHEHHs] MEXaHUYECKOW YHEPTHH

5.10 Ou3nyecKkue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeI0oBeKa

5.11 TexHuyeckue ycTpoicTBa: pblyar, MOABMXKHBINA U HETIOABU)KHBIN OJIOKH,
HaAKJIOHHAsS TIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY

Tabmnuua 22.2

HpOBep}IeMHe MNPEAMETHBIC PE3YJIbTATBI OCBOCHUSA

OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 0bpa3oBaHus (8 ki1ace)

Kon [TpoBepsiembie MpeMEeTHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTebHON
MIPOBEPSIEMOTO MPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3yibTaTa
1.1 HUCIIOJIL30BAaTh MOHATHS
1.2 paznuyaTh SIBJICHUS 1O OMHMCAHMIO MX XapPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE
1.3 pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3MUECKHUX SBICHUM B OKPYKAIOIIEM MHUPE,

B TOM 4ucClie (PU3NYECKHE SIBICHUS B IPUPOJE, PH 3TOM IEPEBOIUTH MPAKTHUECKYIO




3aaqy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3HUECKUX
SIBJIEHUU
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ONMCBHIBaTh M3Y4YECHHBIE CBOWCTBA Tl M (DU3UYECKHE SBJICHUS, WUCIHOJIb3Ys
¢u3nvecKkre BEIUYMHBI, IPH ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICH
UCIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U €IMHUIIBI (PU3MYECKUX BEJIMYUH, HAXOIUTh
(bopMyJIBl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIHMUUHY C IPYTMMHU BEJIMYMHAMH,
CTPOUTH TPaQUKHN U3YUEHHBIX 3aBUCUMOCTEN (U3MUECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBAa Tel, (hU3MUYECKHE SIBIECHUS M IPOLECCHI, HCIIOJb3Ys
M3yYEHHBIC 3aKOHBI, IMPHU O3TOM JIaBaTh CIIOBECHYIO (DOpPMYyIUPOBKY 3aKoHa |
3aIlMCBIBAaTh €T0 MAaTEMAaTUYECKOE BhIPAXKEHUE

1.6

OOBSICHATh (PU3UYECCKHE IMPOILECChI M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTyalluid  MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH  NPUYUHHO-
CJICJICTBEHHBIC CBS3HU, CTPOUTH O0BsICHEHHE U3 | - 2 JTOTHYECKUX IIaroB C MOMOIIbIO
1 - 2 wu3ydeHHBIX CBOWCTBa (DM3MUECKUX SBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pelmars pacueTHble 3afaud B 2 - 3 JEHCTBUS, UCHOJb3Yys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIME (PU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 33Ja4yM
3aMMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJAOCTATOK JaHHBIX JUISl PELLIEHUs 3a7auH,
BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE AJIS €€ PELIeHUs, IPOBOAUThH PACUETHI
M CpaBHHMBATh NOJYYCHHOE 3HAYCHHWE (PUIUYECKOW BEIMUYMHBI C HW3BECTHBIMH
JaHHBIMU

1.8

pacinio3HaBaTb Hp06HeMBI, KOTOPLIC MOXKHO PCIIWTL IIpHU IIOMOIIUA (1)I/I3I/IIIGCKI/IX
METO/J0B, HCIIOJIb3YyA OIIMCaHHEC HCCIICI0BaHUs, BBIJACIIATH IIPOBEPACMOC
MMPEANOJIOXKCHUC, OUHCHHUBATL IIPABUIIBHOCTH IMOPAAKAa HPOBCACHUSA HCCICAOBAaHNA,
J€J1aTh BBIBOJIbI

1.9

MIPOBOJUTH OIBITHI 10 HAOTIOACHHUIO (PU3UUYECKUX SIBJICHUM WM (PU3MUECKUX CBOICTB
TeNn: (OpPMYIMPOBATH MpPOBEpSIEMbIE TPEANONOKEHHsI, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHMUSI, OMIMCHIBATh X0/ OMBITAa M (POPMYJIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHUSA C HCIOJIb30BAHUEM aHAJIOIOBBIX HpI/I60pOB n
JaTYUKOB (PM3NYECKUX BEJIMYMH, CPaBHUBATh PE3YyJbTaThl M3MEPEHUIl ¢ ydeToM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOAUTH HCCIIEI0OBAaHUE 3aBUCUMOCTU OJHOM (pU3MUeCKON BEIUYUHBI OT APYToH C
UCTOJb30BAHUEM TPSAMBIX HM3MEPEHH: IJIaHUPOBaTh HCCIENIOBaHUE, COOMpATh
YCTaHOBKY U BBINOJHATh U3MEPEHUS, CIIeAys MPeaJoKEeHHOMY IUIaHy, (PUKCUpOBaTh
pe3ybTaThl MOJYYEHHOM 3aBUCUMOCTH B BUE TaOnMIl M rpauKoOB, JAeIaTh BBIBOIBI
10 Pe3yJIbTaTaM UCCIIECIOBAHUS

1.12

IMPOBOANTE KOCBCHHBIC N3MCPCHUA (1)I/ISI/ILICCKI/IX BCJIMYHH: TINIAaHUPOBATb U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAJIBHYKO YCTAaHOBKY, CIICAYA HpeHHO)KeHHOﬁ HHCTPYKIIUHU, U
BBIYHCIIATH 3HAYCHHUEC BEIIMYHNHBI

1.13

coOmrolaTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU pabore ¢ J1abopaToOpHBIM
o0opynoBaHEM

1.14

XapaKkTepu30BaTh MPUHIUIBl JACUCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON HA WX OMMCAHUS, UCTIOIB3Ys 3HAHUS O CBOMCTBAX (hU3MUECKUX
SIBJICHUH ¥ HEOOXOIMMBIE (PU3UIECKUE 3aKOHOMEPHOCTH




1.15

pacro3HaBaTh MPOCTbIE TEXHHYECKHE YCTPOICTBA M M3MEPUTENbHbIE MPUOOPHI IO
CXEMaM M CXEMAaTU4YHBIM PHCYHKAaM, COCTaBIATH CXEMBI JJIEKTPUYECKHX LENel ¢
IIOCJIEI0BATEIbHBIM U [1APAJUICIbHBIM COCAMHEHUEM JJIEMEHTOB, PA3/IM4asi yCIOBHBIE
0003HAYECHMS HIIEMEHTOB JIEKTPUUECKUX LieTei

1.16

MPUBOJUTL TPUMEPH (HAXOAUTh HWHGOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWKA B TOBCEJIHECBHON JKM3HH JUISI OOCCIICUCHHUS
0e30macHOCTH MpU OOpalleHud ¢ NpubopaMH U TEXHMUYECKHMHU YCTpOIlCTBamH,
COXPAaHEHHUS 3/I0POBbSI M COOJIOJICHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKpYKarolie cpene

1.17

OCYILLECTBIIATh MOMCK MHpOpMALUK (PU3UUECKOro CoJepx aHus B ceTu MHTepHeT, Ha
OCHOBC HUMCKOIIUXCA 3HAHUU H MyTeM CpPaBHCHUA HOIOJHUTCIIBHBIX HCTOYHHKOB
BBIIEJIATE MH(QOPMALMIO, KOTOpas SBJIAETCS MPOTUBOPEUUBOM WM MOXKET ObITH
HEJIOCTOBEPHOM

1.18

UCIONIb30BaTh IPHU  BBINOJHEHUM Y4YeOHBIX 3aJlaHUil  HAYYHO-TOMYJISIPHYIO
TuTepaTypy (GU3NYECKOro COMEpIKaHUS, CHPABOYHBIC MATEPUANBI, PECYpPChI CETH
WuTtepHer; BiageTh NpuUeMaMU KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
WH(OPMAIINY U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

co3llaBaTh COOCTBEHHBIC NHCHMEHHBIE W KpPAaTKUE YCTHBIE COOOHIeHHWs, 0000mas
MH(POPMALIMIO U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOIO COJEpXkaHUs, B TOM YHCIe
nyOIMYHO TIPEACTABIATH  PE3YJNbTaThl IMPOEKTHOW WM  HMCCIIENOBATEIbCKOM
NEeATEIbHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJI30BaTh U3yYEHHBIN ITOHATUNHBIN alapar
Kypca (pU3uKH, CONPOBOXK/IATh BBICTYIUIEHUE MTPE3eHTALUEN

1.20

IIpU BBIMIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX MPOLECCOB
pacripesiesiaTh 00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 3a BBIIOJIHEHHEM IUIAHA JCWCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHUBaTh COOCTBEHHBIH BKJIaJ B  JEATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, TPOSBIISA FTOTOBHOCTD pa3peiiaTbh KOHPIUKTHI

Tabnua 22.3

[TpoBepsiembie 271EMEHTHI CoIepKaHmsI(8 Kiacc)

Kon
paznena

Kox anemenrta [IpoBepsiembie 2IEMEHTHI COAEPKAHMS

6

TEIIVIOBBIE ABJIEHUA

6.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOEHUS
BemiecTBa. Macca u pasmepsl MosieKyd. ONBITEL, HOATBEPXKIAOIINE
OCHOBHBIE IT0JIOKEHHSI MOJIEKYJISIPHO-KNHETUYECKON TEOPUU

6.2 Mogenu TBEpAOro, >KUAKOrO M ra3o00pa3HOr0 COCTOSIHUM BEIECTBA.
Kpucranmmueckne 1 amopHbIe TETIa

6.3 OObsicHEeHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPIBIX TET HAa OCHOBE
TIIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS

6.5 TemoBoe paciIupeHue U cxxaTue




6.6

Temneparypa. CBsizb TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS
YacTHIl

6.7 Buytpennsst sHeprusi. CrnocoObl H3MEHEHHsS] BHYTPEHHEH OSHEpruu:
TEIUIONepeiavya U COBEpIICHHE PaboThI

6.8 Buasl Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE

6.9 KomnunuecTBo TemioTel. Y aenbHas TEMIOEMKOCTh BELIECTBA

6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOTO OajaHca

6.11 [InaBneHve W OTBepAEBaHHE KPUCTAIMYECKUX BEIIECTB. Y AeiIbHas
TEIJIOTA IJIABJICHUS

6.12 [MapooOpazoBanne u koHneHcauus. Mcnapenwe. Kumenue. Y nenbHas
TEIIoTa mnapooOpa3oBaHHs. 3aBUCHMOCTb TEeMIEpaTyphl KHUIEHHS OT
aTMOC(EepHOTro TaBJICHUS

6.13 BnaxxnocTs Bo3myxa

6.14 OHeprus TomMBa. Y ieibHasi TEMI0Ta CrOPaHUs

6.15 [Tpunnumner pabotsl TemmoBbix npurarencit KIIJ[ teroBoro asuratesns.
TemnioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CpeIbl

6.16 3aK0H COXpaHEHHS H MTPEBPAICHHUS SHEPTUH B TEIUIOBBIX IIPOIEccax

6.17 [IpakTuueckue padbOTHI:
OnbITHI MO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHHUSL.
OnbIThI 10 BRIpAIIMBAaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OneIThl IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH U
TBEPJBIX TEI.
Omnpenenenue JaBleHUs BO3AyXa B OaJUIOHE MITIPHIIA.
OMnBITEL, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3yXa OT €ro
o0beMa U HarpeBaHUs WIH OXJIAXKICHUS.
[TpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphI.
HaGmonenne w3MeHeHWss BHYTPEHHEW OHEpPIMHM Tella B pe3yJibTare
TeIUIonepe1auu U paboThl BHEITHUX CHIL.
HccnenoBanue siBiaeHUsT TETUIOOOMEHA TMPU CMENIMBAHWUU XOJOIHOW M
ropsiuei BOJBL.
OmpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOAOW  IpH
TEII000MEeHe C HarpeThIM METAJUTMYECKUM IIUITHHIPOM.
Onpenenenne yaelbHOM TEIJIOEMKOCTH BemiecTBa. FccnenoBaHue
rpoiiecca UCTIapeHus.
Onpenenenrie OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
Omnpenenenue yneabHON TETUIOTHI TUTABICHUS JIbJa

6.18 Odu3nyeckue SBICHUS B TMPHUPOAC: MOBEPXHOCTHOE HATSIHKCHHE U
KaMWUISIpHBIE SIBICHUS B MPHUPOJE, KPUCTAIbI B MPHUPOJE, U3IyUYCHUE
ConHia, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

6.19 Texnuyeckue ycTpoicTBa: KamWUISPbl, MPUMEPHl  HCIOIb30BAHUS

KPUCTAJIIOB, XKUAKOCTHBIM TEPMOMETpP, HJATYMK TEMIIEPaTypbl, TEPMOC,




crcTeMa OTOIUICHHUS JOMOB, TUTPOMETPBI, ICUXPOMETD, TapoBast TypOHHa,
JBUTaTENIb BHYTPEHHETO CTOPAHMS

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsIOB

7.2 B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa (3aBUCUMOCTH CHIIBI
B3aMMOJICHCTBUS 3apsHKEHHBIX TE OT BEIMYUHBI 3apsiIoB M PACCTOSHUS
MEXy TeJlaMu)

7.3 Onexrpuueckoe noiue. HanpsxeHHoCTs anekTpuyeckoro nois. [lpunHnun
CYTNEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

7.4 Hocurtenu »snexTpuyeckux 3apsioB. OJIEMEHTApHBIA SJICKTPUUYECKUN
3apsn. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH

7.5 3aKOoH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

7.6 DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPHUUYECKOTO TOKA.
HcTouHnKH MOCTOSSHHOTO TOKA

1.7 JleicTBHS SIEKTPUUECKOr0 TOKa (TEMIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

7.8 DOnexTpuueckas nenb. Cuina Toka. INeKTPUYECKOe HAMPsHKEHNE

7.9 ConpoTuBieHNE IPOBOAHMKA. Y IEIBHOE COITPOTUBIICHHUE BELIECTBA

7.10 3akoH OMa aJ1s yyacTKa Lenu

7.11 ITocnenoBarenbHOE M NapalIEIbHOE COEIMHEHUE IPOBOIHUKOB

7.12 PaGota u MoIHOCTB AMeKTpudeckoro Toka. 3akoH Jlxoymnsa-Jlenna

7.13 DJNeKTpUYecKue LeNu M MOTPeOUTeNu 3JIEKTPUYECKON SHepruu B ObITY.
Kopotkoe 3ambikanne

7.14 ITocTosuabIe MaruuThl. B3anMonelcTBHE TOCTOSHHBIX MAarHUTOB

7.15 MaruuTtHoe nose. MarauTHoe 1nosie 3eMJIM U €ro 3HaueHue AJIs KU3HU Ha
3emiie

7.16 OmnbiT Opcrena. MarHuTHoe MoJe JIEKTpUuYeckoro Toka. [IpumeneHne
3JIEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBre MarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa. Vcrosb30BaHMEe 3JIEKTpOJBUraTesiell B TEXHUUECKHUX
YCTpOMCTBAaxX ¥ Ha TPAHCIIOPTE

7.18 Oneitel ®apanes. SIBneHue 31eKTpoMarHUTHOM MHAyKuuu. [IpaBuio
Jlenna

7.19 Onektporereparop. CrmocoObl TMOTyYEHUS DJICKTPUYECKOM DHEPTHUH.
DNEeKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX HCTOUYHHKAX YHEPTUU

7.20 [IpakTuyeckue pabOTHI:

OmnpITel TO HAONIOACHHWIO DJIEKTPU3AIMU  TeJd HWHIYKIUEH U TpH




COIIPUKOCHOBEHHUH.
UccnenoBanue AEHCTBUSA SJEKTPUYECKOrO IO Ha MPOBOJAHUKUA U
JUDJIEKTPUKH.

COopka 1 mpoBepKa pabOThI JIEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3mepenue u peryJimpoBaHuE HAIIPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKA, HUAYILErO 4epe3 Pe3UcTop, OT
CONPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh AIIEKTPUYECKOTO
CONPOTHUBIIEHNS NPOBOJHMKA OT €ro JUIMHBIL, IUIONIAJAH IONEPEYHOIO
CEUEHUs U MaTepuana.

[IpoBepka mnpaBuiia CIOXEHUS HANPSIKEHUA MPU MOCIEAOBATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uil CHJIBI TOKa IMPU NapaJIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.
OnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIIAEIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO 4YE€pe3 JIAMIIOUYKY, OT
HaIpsKEHUs Ha HEl.

Onpenenenne KII/] narpeBatens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MArHUTOB.
W3yyeHre MarHUTHOrO 1OJS IOCTOSHHBIX MarHUTOB IpU  HX
00BEAMHEHUU U Pa3/ICJICHHH.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .
OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aMMOJECHCTBHSA
KAaTyIIKd C TOKOM M MarHuTa OT CWJIbl TOKa M HamlpaBleHUS ToKa B
KaTylIKe.

N3yuenue neiicTBUS MarHUTHOTO T1OJIsI HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue padoThl 3JIEKTPOABUraTEIs.

N3amepenne KIIJ[ asekTpoaBUraTeIbHONM YCTaHOBKH.

OneITBl MO UCCIEJOBAHMUIO SIBICHUS JJIEKTPOMAarHUTHOM WHIYKIUM:
UCCIIEIOBaHNE WM3MEHEHMH 3HAueHUs W HalpaBiIeHHUs HHIYKIMOHHOIO
TOKa

7.21 dusnueckue SABICHUS B MPUPOJIE: DIEKTPUUECKUE SIBICHUS B aTMOcdepe,
ANEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE Tmoiyie 3emiu, apeid
MIOJIFOCOB, POJIb MAarHUTHOTO MOJIA JUIs KM3HU Ha 3emile, MOJSpPHOE
CUSTHUE

7.22 Texnuueckue ycTpoicTBa: AIIEKTPOCKOI, amIepMeTp, BOJIbTMETP,

peocTaT, CUETYMK DJIEKTPUYECKOW DSHEPTUH, DSIEKTPOOCBETUTEIbHBIC
puOOPHI, HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKHE
MIPEIOXPAHUTEIH, FIEKTPOMArHUT, IEKTPOABUTATENb IIOCTOSIHHOIO TOKA,
TeHEpaTop MOCTOSHHOTO TOKA




Tabmumna 22.4

[IpoBepsiemble TpeAMETHBIE PE3YJIBTATHI OCBOCHUS

OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBanusi(9 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YJILTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iiniaTth ABJICHUSA 110 OIMMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX JAHHOC q)I/ISI/I‘ICCKOC SABJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKHX SIBICHUI B OKpPY>KAIOIIEM MHpE,
B TOM 4YHcCJie PU3NUECKHUE SIBJIICHUS B MPUPOJIC, IPU I3TOM IEPEBOIUTH NMPAKTHUECKYIO
3ajauy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBbIE CBOICTBa (MpHU3HAKH) (HU3HUECKUX
SIBJICHUI

1.4

ONHMCHIBATh WM3yYEHHBIC CBOMCTBA Tel © (U3UYECKHE SIBICHUS, HCIIOJIB3YS
(dbu3nyecKrue BETUYMHBI, PU OMHCAHUU MPABUJIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
WCIIOIB3YEMBIX BEJIUYHH, 0003HAUYCHUS U €AUHUIBI (PU3UUECKUX BEIIMYMH, HAXOIUTh
(GbopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEUYHHY C JIPYTUMHU BEIUMYUHAMH,
CTPOUTH IPaQUKH U3yICHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBa TECII, (1)H31/I‘-I€CKI/I€ ABJICHUA W TIIPOLCCChI, HCIOJIb3Yys
HU3YYCHHBIC 3aKOHBI, IIpU 3TOM J[J4aBaTb CJIOBECHYIO (I)OpMYJ'II/IpOBKy 3aKOHa H
3aIMUCBIBAThb €0 MAaTCMATHUYCCKOC BBIPAKCHIEC

1.6

OOBACHIATh (PU3UUYECKHE MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  IPUYUHHO-
CJIEJICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 2 - 3 JIOTUYECKUX IIIaroB C MOMOIIBIO
2 - 3 u3yYEHHBIX CBOWCTBAa (PU3UYECKUX SBIECHUH, (U3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU

1.7

pemaTh pacuyeTHble 3ajaud (OmMparoIiuecs Ha cUCTeMy U3 2 - 3 ypaBHEHHN),
UCIOJIb3YSl 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOLINE (PU3NUYECKHE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCIIOBHS 3a/ladM 3alHChIBaThb KPAaTKOE YCIOBHUE, BBISBISTH HEAOCTAIOIIHE
Wi U30BITOYHBIE JaHHbBIE, BbIOMpAaTh 3aKOHBI M (OPMYJbl, HEOOXOTUMBIE IS
pelleHns, MPOBOAUTH pPAacueThl M OLIEHHWBATH PEATMCTUYHOCTh IIOJIyYEHHOTO
3HaueHUs GU3NYECKON BETUUHHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh IMPU MOMOLIU (PU3NUECKUX
METOJOB, HCIOIb3Yysl  OINMCAaHUE  MCCIECNOBAaHUsA, BBIACIATH  IPOBEPSIEMOE
MIPEATIONOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKAa IPOBEACHUS HCCIEIOBAHUSA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUI U OIIBITOB

1.9

MIPOBOJIUTH OMBITHI 110 HAOIONEHUIO (PU3NUECKUX SIBICHUHN MIIN (PU3NUECKUX CBOMCTB
TeJ: CaMOCTOATEIbHO COOMpPaTh YCTAHOBKY M3 U30BITOUHOTO Habopa o0opyaoBaHus,
OIMCBIBATH XOJI OTIBITA U €T0 PE3yNIbTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX M3MEPEHUi, ONpenelss cpenHee
3HAYCHHE H3MEpsIeMO BelMWYWHBI ((POKYCHOE pPacCTOSHHE COOHMpAIOIIeH JHH3HI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHHst (M3MEPUTENILHOTO TpUbopa)

111

MMpOBOAUTH HUCCIICAOBAHUC 3aBHCHUMOCTE q)HSI/IquKI/IX BCINYHUH C HCIIOJIBb30BAaHHUCM




OpSIMBIX M3MEPEHMIA: IIAaHUPOBATh MCCIIEOBAHUE, CAMOCTOSTENILHO COOHMpaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE TaOIUI] U TPAPHKOB, AETaTh BEIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS

1.12

MMPOBOAUTHL KOCBCHHBIC U3MCPCHUSA (I)I/ISI/I‘-IGCKI/IX BCJIMYHMH: IIJIAHUPOBATH U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIIIOJHATE HN3MCEPCHUA, CICAY
HpCl[JIO)KCHHOﬁ HWHCTPYKIUH, BBIYUCIIATH 3HAYCHUC BCIWMYMHBI W AHAJIM3HUPOBATH
IIOJIYUCHHBIC PE3YIIBTAThI C YUCTOM SaﬂaHHOﬁ IIOrp€IIHOCTH I/ISMepeHI/Iﬁ

1.13

COOMIO/IaTh MpaBWJia TEXHUKH 0E30MacHOCTH Npu pabore ¢ J1abopaTOpHBIM
o0opyoBaHEM

1.14

pasznuyaTh OCHOBHBIE NMPU3HAKKW HM3YYCHHBIX (DU3UUYECKUX MOJENeH: MaTrepuaibHas
TOYKa, aOCOJIOTHO TBEPJO€ TENO, TOYCHYHBIM MCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IUTAaHETapHAask MOJICNIb aTOMAa, HYKJIOHHAs MOJENb aTOMHOTO si/[pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEWCTBUS HW3YYCHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ OMOPOI HA UX OMHMCAHMS, UCTIONB3Ys 3HAHUS O CBOHCTBaX (PM3MYECKHX
SBJIGHUN U HEOOXOAUMBIE (PU3NYEeCKre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKH U3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHMUYECKUX MPOILECCOB MPHU PEHICHUH Y4eOHO-
IPAKTUYECKHX 3a]1a4, ONTUYECKHE CXEMbI JUI IIOCTPOECHUS U300paKeHUH B IIOCKOM
3epKaJie ¥ COOMPAOLIEH THMH3E

1.17

MPUBOJUTL TpPUMEPH (HAXOAUTh HUHGOPMAIMIO O NpUMeEpax) MPaKTUYECKOTO
UCMOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEIHEBHOW JKHU3HU MJs1 OOECHeueHHs
0e30MacHOCTH NpU OOpalleHHH ¢ NpudopaMu U TEXHUUYECKHMHU YCTpOilcTBamH,
COXpAaHEHMs 3]I0pOBbsi U COOJIIOJIEHUS] HOPM DKOJOIMUYECKOTO IOBEJIEHHS B
OKpY>Karollen cpere

1.18

OCYIIECTBIISATh TOUCK MHpopManuu (Guudeckoro conaepxaHusi B cetu HHTepHeT,
CaMOCTOSITENNEHO (OPMYIHUPYsI TIOUCKOBBIN 3allpoc, HAXOAUTh MYTH OMpPEICICHUS
JIOCTOBEPHOCTH TOJy4YeHHOW WH(POPMAIlMd Ha OCHOBE HWMEIOIIMXCA 3HAHUN U
JOTIOJIHUTEIBHBIX UCTOYHUKOB

1.19

UCIONIb30BaTh TPHU  BBINOJHEHUM YYEOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
nuTepaTypy (U3HYECKOTO COJEp)KaHHs, CIpPAaBOYHBIE MaTepHallbl, PEeCypChl CETH
WuTtepHer; BiageTh NpHeMaMd KOHCIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHUS
nH(pOpMaIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMaLuu
U3 HECKOJBKUX HCTOYHHUKOB (PU3NYECKOTO COJAEp)KaHUs, MyOIMYHO MPEICTaBIAThH
pe3yNbTaThl IPOEKTHOM HIIM UCCIEI0BATENIbCKON JIEATEIbHOCTH, IIPH 3TOM I'PaMOTHO
UCIOJIb30BAaTh M3YUYCHHBIM MOHATUHHBINA ammapar H3yyaeMmoro pasjena (HU3UKd U
COIMPOBOXAATh BBICTYIVIEHUE MpE3eHTAle C Yy4eTOM OCOOEHHOCTEW ayAuTOpHU
CBEPCTHUKOB

1.21

IPU BBHIMOJHEHUH Y4YeOHBIX TNPOEKTOB U HCCIETOBAaHUN (PU3UUECKUX MPOIECCOB
pacrpenenarb 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/la4aMH,
CIICIUTH 3a BBIIOJIHCHUEM IUIAHA ACUCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIAJ B  JEATEIBHOCTh TIPYyNIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJCHCTBHUE, IPOSBIISS TOTOBHOCTh pa3penarh KOH(PIUKTHI




Tabmuma 22.5

[IpoBepsiembie 311eMEHTHI coaepskanus (9 kiacc)

Kon Kon snementa [IpoBepsieMble 51€MEHTHI COAEP)KaHUS
pasnena
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe aBmxeHue. MarepuansHas Touka. Cucrema oTcuera

8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHUE

8.4 HepaBHoMepHOoe mnpsimonunHeiHoe aBwkeHue. CpenHsis U MTHOBEHHAas
CKOpOCTH TeJia MPH HEPABHOMEPHOM JIBHKCHHUU

8.5 VYckopenue. PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHHE

8.6 CBoboanoe nagenue. OnbiTel ["anmnes

8.7 PaBHOMepHOE nBMMKEHUE 110 OKPY>KHOCTH. [lepron n yactora obpaieHus.
JluneitHas u yrioBas ckopocTu. LleHTpocTpeMHUTenbHOE YCKOpEHUE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 [TpuHIMIT Cynepro3nuUn CUJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CHJIa TPEHHUS CKOJIBKEHHs, CHJa TPEHHs TMOKOs, IpyTue
BU/JIbI TPEHUS

8.14 Cuna TSKECTH M 3aKOH BCEMHMPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO
Ma/ICHUs

8.15 IBwxkenne muaHer Bokpyr Comuma. IlepBas kocMudeckas CKOPOCTb.
HesecomocTs n neperpysku

8.16 PaBHOBecue maTepuanbHON TOUYKH. AOCOTIOTHO TBEPI0E TEIO

8.17 PaBHOBEeCHE TBEpIOro Tena € 3aKPEIUICHHOM OChIO BpalieHus. MOMEHT
cuiiel. LleHTp TsxecTn

8.18 Nwmnynbe Tena. 3Menenne umnymnsca. Miynbe cuibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE NBUXKEHUE

8.21 Mexanundeckas paboTa U MOIITHOCTb

8.22 Pabota cun Tsbkectu, ynpyroctd, TpeHus. CBsI3b SJHEPTUH U PaOOTHI




8.23

HOTGHL[I/IaJII:Ha}I SHEPTIU: TCJa, MIOAHATOI'0 HaJl TOBECPXHOCTHIO 3emiu

8.24

[ToTreHumanpHast SHEPTUS CKATON IPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOM SHEPIUU

8.26

3aKoH COXpaHCHHA MEXaHHYeCKOM SHEPIrun

8.27

[IpakTuueckue padbOTHI:

OrmpezenieHne cpeHEed CKOPOCTH CKOJIBKEHUSI OpyCKa WIM JBUXKEHUS
1IapyKa 1o HaKJIOHHOW MIOCKOCTH.

Omnpenenenue ycKOopeHUs Tejla IpPU PaBHOYCKOPEHHOM JIBUKEHUH 110
HAKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU

IIPY PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOU CKOPOCTH.

[IpoBepka rumnoressl: €ciad IpU PABHOYCKOPEHHOM JBM)KEHUU 0e€3
HAYallbHOM CKOPOCTH IyTH OTHOCATCA KaK psiJi HEYETHBIX 4YHCElN, TO
COOTBCTCTBYIOIIHEC MMPOMEKYTKHN BPpEMCHU OANHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJNBXKEHUS OT CHUJIBI
HOPMAJIbHOI'O 1aBJICHHA.

Onpenenenue KodhhuIueHTa TPEHUS CKOIBKCHHUS.

Omnpenenenne KeCTKOCTU TPy KUHBI.

Omnpenenenue paboOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM JIBHKEHUHU Tela
110 FOpHSOHTaﬂbHOﬁ IMOBCPXHOCTH.

Omnpenenenue paboOThl CHIBI YNPYrOCTH TMpH MOJbEME TIpy3a C
HCIIOJBb30BaHUEM HEIIOABUXXHOI'O U ITIOJABUXXHOI'O 0JI0KOB

8.28

dusnueckue sSABJICHUS B IpUpoAaAC: MPUIIMBELI U OTJIIMBBI, ABUXKCHUC TIAHCT
ConnHeyHoOH CHUCTCMBbI, pCAKTUBHOC JIBUKCHUC JKUBBIX OPTaHU3MOB

8.29

TexHru4ecKkue yCTpOuCTBa: CIIUAOMETP, JaTYUKU IOJIOKEHUS, PACCTOSHUSA
U YCKOPEHMS, PAKETHI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBmxkeHue. (OCHOBHBIE XapaKTEPUCTHKUA KOJICOAHUIA:
NepUo/JI, 4aCTOTa, aMILTUTYAA

9.2 MareMaTtnueckuil U NpyKUHHBIA MasTHUKHU. [IpeBpalenue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUN

9.3 3aryxaromue konedanus. BeiHyxnennsie konedanus. Pezonanc

9.4 Mexannueckue BOJHBI. CBoiicTBa MexaHW4yeckux BoiH. [IposjonbHble u
roriepeyHble BOJHBI. J[TMHA BOJHBI M CKOPOCTh €€ PacIpOCTPaHECHHUS.
MexaHHueCKUe BOJIHBI B TBEPJOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3ByK. I'poMKOCTB U BBICOTA 3ByKa. OTpa)keHue 3ByKa

9.6 Wndpa3Byk 1 yabTpa3ByK

9.7 [IpakTuyeckue pabOTHI:

Onpenenenue 4YacTOoThl W Mepuoja KoyeOaHUN MaTeMaTHYecKoro
MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil Mpy>KMHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH MepHoja KojaeOaHU MOABEIICHHOTO K HUTH




rpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH IIEpUoJia KoJeOaHU PYKMHHOTO MassTHUKA
OT Macchl rpysa.
IIpoBepka He3aBUCUMOCTH NEpHOAA KoJeOaHUI Ipy3a, MOABEUIEHHOIO K
HUTH, OT Macchl Ipy3a U >KECTKOCTH NPYKUHBI. V3MepeHHne ycKopeHus
CBOOOJHOIO Ia/IeHUS
9.8 ®dusnueckue SABICHUS B MPHUPOJE: BOCHPUATUE 3BYKOB >KUBOTHBIMH,
3eMJIETpsICEHUE, CEICMUYECKIE BOJIHBI, IlyHAMH, 9XO
9.9 TexHuueckue ycTpoicTBa: 3X0JOT, UCIOIB30BaHUE YIBTPa3ByKa B OBITY
U TEXHHKE
10 DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DONeKTpOMarHuTHOE TMoje. OJEKTPOMarHuTHble BOJHBL.  CBOMCTBa
JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMaruutHas npupoga cBera. CkopocTb cBera. BosHOBBIE
CBOMCTBA CBETA
10.4 [IpakTuueckue padbOTHI:
N3ydenue CBONCTB 3JE€KTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHMIBHOI'O
tenedoHa
10.5 dusnyueckue SBICHUS B MPUPOjE: OUOIOTHYECKOE JEHCTBUE BUIUMOTO,
yIbTPauOIETOBOTO U PEHTTEHOBCKOTO M3ITy4eHH
10.6 TexHuueckue ycTpoicTBa: UCHOIb30BAHNE 3JIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
111 JIyueBas monens ceera. Mcrounnku ceerta
11.2 IIpsimonuHETHOE pacpoCcTpaHEHHUE CBETa
11.3 Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHs CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHHst cBeTa. lloinHoe BHyTpeHHee
OTpaKeHHE CBETa
115 JIunza. Xop tyuel B IMH3E
11.6 Ontuyeckas cucteMa ¢oroanmapara, MUKpOCKOIA U TeJIECKoIa
11.7 I'ma3 xak ontuyeckas cucrema. bIM3opyKkocTh U 1adbHO30PKOCTb
11.8 Paznoxenue Oenoro cBera B crmekTp. OmbiTel HploToHa. CnoxeHue
CIEKTPAJIbHBIX 1IBETOB. Jlucnepcus cBera
11.9 [IpakTrueckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPAKEHHUS CBETOBOTO Jy4ya OT YIJia
najIeHusl.
N3ydenune xapakTepUCTHK H300paKeHUs IPEAMETA B IIJIOCKOM 3epKaJe.




HccnenoBanue 3aBUCUMOCTH yrila MPEIOMIICHUS] CBETOBOTO Jiyda OT yriia
MaJICHUs1 Ha rpaHule "'BO3AYyX - CTEKJIO".

[Toydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenne (HOKYCHOTO PaCCTOSTHHUS M ONTHYECKON CHIIBI coOMparomei
JIMH3EL.

OMBITHI 11O PA3JI0KEHUIO OEJI0T0 CBETAa B CIIEKTP.

OneITE IO BOCHPHATHIO I[BETA MPEIMETOB MPU WX HAOIIOJCHHUH uepe3
IIBETOBBIC (DUITBTPBI

11.10

dusnueckue siBIeHus B npupoe: 3arMenust Connna u JIyHbl, 11BeTa Tel,
onTHYeCKue sBIEHUS B atMmochepe (uBer HeOa, pedpakuus, pamyra,
MHPaX)

11.11

TexHuueckue YCTpOﬁCTBaZ OYKH, IICPHCKOII, (1)0ToannapaT, OIITHYCCKHEC
CBETOBObI

12

KBAHTOBBGIE ABJIEHUA

121

OmnsiTel Pesepdopaa u mianerapuas Mmoaens atoma. Mozens atoma bopa

12.2

Hcnyckanne u norjouieHue csera atoMoM. KsauTel. JIuHeluaTsie
CIIEKTPBI

12.3

PagnoaktuBHOCTB. Anb(da-, 6eTa- 1 raMMa-u3IydeHUs

124

Crpoenue atoMHOT0 siipa. HykinonHas Mozens aToMHOro siipa. M3otomsl

12.5

PannoaktuBHele npeBpanieHus. Ilepron nomypacnana aTOMHBIX s1€p

12.6

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOI'0 YMCET

12.7

3Hepr1/151 CBs3U ATOMHBLIX SAJIEP. CBs13b MacChl U SHEpPTUun

12.8

Peaknum cuHTE3a M ACTIEHUS AACP. Hcrounuku OHEPTIUn COJ'IHI_Ia " 3BC3]0

12.9

Snepnas sHepreruka. [leficTBue paguOaKTUBHBIX W3JIyYEHUW Ha >KUBBIE
OpraHu3Mbl

12.10

[IpakTiueckue paboThI:

HabmtofeHue CriIonHbIX U IMHEWYAThIX CIIEKTPOB U3TYUYEHHUS.
HccnenoBanme TPEeKOB: W3MEPEHHE SHEPTHHM YAacTHIBI 1O TOPMO3HOMY
nyTu (o gotorpadusim).

W3mepenune paanoakTHBHOTO (poHA

12.11

Ousnyeckue SBICHUS B MPUPOJIE: €CTECTBEHHBIH PaJMOaKTUBHBIN (OH,
KOCMMYECKHE JIyYH, PAIMOAKTUBHOE U3IIy4CHHUE MPUPOAHBIX MUHEPAJIOB,
JENCTBHE PAAMOAKTUBHBIX MU3IyUYEHNUI HAa OPTaHU3M 4Y€JI0BEKa

12.12

TexHu4ecKkue yCTpOMCTBA: CHEKTPOCKON, WHAMBUAYAJIBHBIA JIO3UMETP,
kamepa Bunbscona




153.8. Jlms mpoBeneHHss OCHOBHOTO TOCYAApCTBEHHOTO dk3aMeHa 1o ¢usuke (maiee - OI'D mo

¢u3nKe) UCHoIb3yeTcsl MepedeHpb (KoAu(uUKaTop) MpoBepsIeMbIX TPEOOBAHUN K pe3yibTaTaM OCBOCHHS

OCHOBHOW 00pa30BaTeIbHOM MPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHUs M SJIEMEHTOB COACPKaHHUS

Tabmuua 22.6

[Tposepsiembie Ha OI'D 1o ¢u3uke TpeOOBAHUAK pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIIbHON

MIPOrPaMMBIOCHOBHOTO 00IIIEro 00pa3oBaHMs

Kon [IpoBepsieMble TpeOOBaHMS K IPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOCHUS
IPOBEPSEMOTO OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO 001IEr0 0Opa3oBaHus Ha
TpeOoBaHUS ocHoBe ®I'OC

1 [Tonnmanue ponu GU3UKK B HAYYHOH KapTUHE MUPA;
cOPMUPOBAHHOCTh  0a30BBIX MPEICTABICHHA O 3aKOHOMEPHOW CBSI3U W
MO3HABAGMOCTH  SIBICHUH TPHUPOABI, O POJM OSKCIEpUMEHTa B (QHU3HKE, O
crucreMooOpasyomeil poian (U3NKH B Pa3BUTHUH €CTECTBEHHBIX HAyK, TEXHUKU H
TEXHOJOTUH, 00 »HBOJMIOUMU (HU3MYECKUX 3HAHMH W UX POJM B IEIOCTHOU
€CTeCTBEHHOHAYYHOH KapTHHE MHPA, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIET0 MHpPa, pa3BUTHE
TEXHUKH U TEXHOJIOTHIA

2 3HaHMsIT O BUJAX MaTepuu (BEIIECTBO M TMOJ€), O JBHKEHUM Kak crocobe
CYILIECTBOBAHUS MaTepPHH, 00 aTOMHO-MOJIEKYJIIPHOW TEOPUH CTPOCHHMS BELIECTBA, O
Gu3NYeCcKoil  CymIHOCTH  SBICHHHA  TPUPOABI  (MEXaHHYECKHX,  TEIUIOBBIX,
ANIEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3nuaTh SBICHHUS MO OMMCAHHWIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHE paclo3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3UYECKUX  SBICHUH B
OKPY’KaIOIIeM MHPE, BBIICISIA UX CYIIECTBEHHbBIE CBOWCTBA (TIPH3HAKN)

3 Brnanenune ocHOBaMHM MOHSTHUIHOTO ammapara W CHUMBOJIHYECKOTO S3bIKa (DU3UKU U
WCTIOJIB30BaHUE UX JUIS pEIICHHsI yUeOHBIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBIEHUS M IPOLECCHI,
UCTIONB3YA (DyHIAMEHTAIBHBIE U SMITMPUYECKHIE 3aKOHBI

4 VYMeHue OnuchIBaTh U3y4YCHHBIC CBOWMCTBA TeN M (DU3NYECKUE SIBICHUS, UCIIOIb3YS
(hU3UYeCKre BETUINHBI

5 Brnanenue ocHOBaMH METOMOB HAyYHOTO TIO3HAHUS C YYETOM COOJFOJIEHUS IMPAaBHI

6e30macHoro Tpyja:

HaOmoneHne  (QU3MUECKUX  SBJICHHWI: yMEHHE  CaMOCTOSITENbHO  coOMpaTh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY M3 JAaHHOTO Habopa 000pyJ0BaHUS MO WHCTPYKIIMH,
OIMCHIBATh XO/1 ONbITA U 3aIMCHIBAThH €TI0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBI;
NPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpPEHHMH (U3MYECKHX BEIMYUH: YMEHHE
IUIAaHUPOBATh ~ M3MEPEHHs, CaMOCTOSITEIbHO  coOMpaTh  AKCIEPUMEHTAIbHYIO
YCTaHOBKY I10 WHCTPYKLHH, BBIYMCIATH 3HAUEHUE BEJIMYMHBI U AHAIU3UPOBATh
MOJIyY€HHbIE pEe3yJNbTaThl C YYEeTOM 33JaHHONW MOTPEIIHOCTH Pe3yJbTaToB
U3MEPECHU;

IIPOBE/ICHUE HECIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIEI0BaHUNA; CaMOCTOSATEIBHO
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M MPOBOJUTH HCCIEIOBAaHUE IIO
MHCTPYKIMHU, IPEACTABIATH MTOJIyYE€HHbIE 3aBUCUMOCTH (PM3UUECKUX BEJIMYMH B BUJIE
TabauI ¥ rpaduKoOB, YUYUTHIBATH IMOTPELIHOCTH, JAEIaTh BBIBOJABI MO pe3yjibTaTamM
HCCIIEI0BaHUS




[ToHnMaHMe XapaKTEpPHBIX CBOMCTB (PU3UYECKUX MOAENEeH (MaTepualbHas TOYKa,
a0COJIIOTHO TBEpZOEe TEJI0, MOAEIM CTPOEHMS TIa30B, JKUAKOCTEH W TBEPABIX Tel,
IUIaHEeTapHasT MOJENIb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO sApa) U YyMEHHUE
IPUMEHSATH UX JUIsS OOBSCHEHUS (PU3UUECKUX ITPOLIECCOB

YMmeHue oOBACHATh (U3MYECKHE IPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIAT [TPUYMHHO-CIIE/ICTBEHHbBIE CBSI3U U CTPOMTH OOBACHEHHME C ONOPOM Ha
M3yYeHHBIC CBOWCTBA (PU3NYECKUX SIBICHUH, (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH
U MOZECIIH

YMmenue pemaTh pacueTHbIe 3a/1a4M (Ha 6a3e 2 - 3 ypaBHEHHIA), UCTIOIB3YS 3aKOHBI U
(bopMyIIbl, CBSI3bIBAIONINE (PU3HUECKUE BETMUMHBI, B YaCTHOCTH, 3aITUCHIBATh KPATKOE
yCIIOBUE 3aJ]a4l, BBISBISATH HEJOCTAIONIUE JaHHbIE, BEIOUPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOJMMBIC I €€ PEIICHUs, HMCIOJb30BaTh CIPABOYHBIC TaHHBIC, MPOBOIUTH
pacueTsl W OIICHHBATh PEATUCTUYHOCTH IMOJIYYEHHOTO 3HaueHus (Quandeckon
BEJIMYMHBI; YMEHHUE OIPEICIIATh Pa3MEPHOCTh (PM3UUECKON BETUYMHBI, MOTYYCHHOM
IIPU PELLIECHUH 3a/1a41

YMenune XapaKTCPU30BaATh HPHUHIMIILI HeﬁCTBHﬂ TEXHHUYCCKHUX YCTpOﬁCTB, B TOM
qUCiIe OBITOBBIX HpI/I60pOB, N IMPOMBINIJICHHBIX TEXHOJIOTHYCCKUX IPOLCCCOB 10 HUX
OIMCAHUIO, HCIOJb3Ysl 3HAHHUSA O CBOMCTBaX (PM3MYECKUX SIBICHUH M HEOOXOAUMBIC
¢du3nveckre 3aKOHOMEPHOCTH

10

YMeHue nCnoabp30BaTh 3HaHUS O (PU3MUECKUX SIBICHHUSX B IMOBCEHEBHOMN KU3HU JUIS
oOecnieueHns 0e30MacHOCTH TpU oOpalieHMH ¢ OBITOBBIMM NpubopamMu U
TEXHUYECKMMHU YCTPOWCTBAaMH, COXpPaHEHHs 3J0pOBbS U COOJIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEACHUSI B OKPYXKAIOWIEH cpeje; MOHMMaHUE HEOOXOIUMOCTH
NPUMEHEHHUsS  JOCTM)KEHUH  (QU3MKM M TEXHOJOTMH AN PalMOHAIBHOTO
MIPUPOJIOTIONE30BAHHS

11

OnelT moucka, npeoOpa3oBaHMs W TpeAcTaBiIeHUs HHGOpMaLUU (PU3NYECKOTO
COJIep’KaHus C UCHOIb30BAHNEM MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA;
YMEHHE OLEHUBaTh JOCTOBEPHOCTh MOJIYYEHHOW HH(GOpMalMd Ha OCHOBE
UMEIOIUXCS 3HAHUN U JONOJHUTENIBHBIX HCTOYHUKOB;

YMEHHE HCIIONIb30BaTh MPHU BBINOJIHEHUU YUYEOHBIX 3a/JaHUi HAyYHO-TIOMYJISPHYIO
auTeparypy (pusnueckoro cojep)kaHusi, CIpPaBOYHbIE MaTepHalbl, PECypChl CETH
WNHtepHerT;

BJaJieHre 0a30BBIMH HaBBIKaMHU MpeoOpa3oBaHus MHPOPMALUU U3 OJHOM 3HAKOBOM
CUCTEMBl B JIpYI'yl0; YMEHHE CO03[aBaTh COOCTBEHHbIE INHCbMEHHbIE U YCTHbBIE
coOOIIeHNsI Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKUX UCTOYHUKOB

Tabmuua 22.7

[lepedens rr1eMeHTOB cofiepkanus, nposepsieMbix Ha OI'D o pusnke

Kon

[TpoBepsiemMblil 2IEMEHT COAEpKaHUS

MEXAHUWYECKUE ABJIEHUA

11

Mexanudeckoe aBuwxeHue. MatepuanbHas Touka. Cuctema orcuera. OTHOCUTEIBHOCTD
JIBUKCHUS

1.2

PaBHoMepHOE 1 HepaBHOMepHOE ABIMKeHUEe. CpeaHss ckopocTh. DopMyiia Jisl BIYUCICHUS
CpeaHen CKOPOCTH:
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t
1.3 PaBHOMEpHOE NpsiIMONMHENHHOE IBHXKEHHE. 3aBUCUMOCTh KOOpPAMHATBI Tela OT BPEMEHHU B
Clly4ae paBHOMEPHOIO MPSIMOJIUHENHOTO IBUKEHHUS:
X(t) = Xo + vxt.
I'paduku 3aBHCUMOCTH OT BPEMEHHU JJsl MPOEKLIUU CKOPOCTH, MPOCKIMU TEePEMELICHHS,
IIyTH, KOOPJMHATHI IPU PABHOMEPHOM MPSAMOIMHEHHOM JBH>KEHUH
14 3aBUCUMOCTh KOOPAMHATHI TEJIa OT BPEMEHH B ClIydae PaBHOYCKOPEHHOTrO MPSIMOJIMHEHHOTO
JIBVKEHUS:
2
t t
X(t) =X, +V,,t+a, 3
@opmyJibl ISl TPOEKLUUU NEpeMEIeHHs], TPOEKLIUU CKOPOCTH M MPOEKLUU YCKOPEHUS IpU
PaBHOYCKOPEHHOM NPSAMOJIMHEWNHOM JIBUKEHUU:
t2
5,0 =Vo, T+, -7,
v, (t)=v,, +a,-t,
ax(t) = const,
Vax? - Vi@ = 2axSx.
I'padkn 3aBUCHUMOCTH OT BpeMEHHM [UIsl TMPOEKIMH YCKOPEHUs, MPOEKIUH CKOPOCTH,
IIPOEKIIMH NTEPEMEILIEHUS, KOOPINHATHI IIPH PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUHU
1.5 CBobonnoe nageHue. GopMyJbl, OMUCHIBAIOIINE CBOOOJHOE MaJieHUE Tela MO BEPTUKAIU
(IBW)XKEHME Tela BHU3 WIM BBEPX OTHOCHUTENBHO MOBepxXxHOCTH 3emiu). ['paduxu
3aBUCHUMOCTH OT BPEMEHHU JJI NMPOEKLUUU YCKOPEHMsI, IPOEKIUN CKOPOCTH U KOOPAHMHATHI
IIpY CBOOOTHOM IMaJICHUH Tea M0 BEPTUKAIU
1.6 CKopocTh paBHOMEPHOTO ABUKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.

®opmya 1715 BBIYUCIEHUS CKOPOCTH Yepe3 Painyc OKPY>KHOCTH U TIeproi 0OpallieHus:

27R
V="r,
T

LenTtpocTpemurenbHoe yckopeHue. HampaBieHne LIEHTPOCTPEMHUTENBHOTO YCKOPEHUSI.
dopMyna 17151 BBIYUCICHUS] YCKOPEHUS:

V2

=R

®dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaLICHHUS:




V= ?

1.7 Macca. [InotHocTh BemecTBa. @opMyiia At BBIYUCICHUS IIOTHOCTH:
m

p= v
1.8 Cuna - BektopHas ¢pusuueckas Benuunna. CliokeHue Cuil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
1.10 Bropoii 3akon HproTona:

F=m-a

CoHanpaBiieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
111 B3anmopericteue ten. Tperuit 3akon Herorona:

FZ»:L = _F1»2
1.12 Tpenue nokost u TpeHue ckoibxeHus. Dopmyna JUIsl BBIUMCICHUS MOAYJS CHIbI TPEHUS

CKOJIb)KEHUS:

F,=u-N
1.13 Hedopmarus Tena. Ymopyrue u Heynpyrue nedopmanuu. 3akoH ynpyrou nedopmanuu

(3akoH I'yka):
1.14 Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:

F=G. M

R®

Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.

®dopmyna 175 BEIYUCIECHUS CUJIbI TSHKECTH BOJIM3H MOBEPXHOCTH 3EMIIU:

F =mg.

JBrxenne maHer Bokpyr CousHma. IlepBas kocmuueckass ckopocTs. HeBecomocts

Ieperpy3Ku
1.15 Hmnysbe Tena - BeKTopHas (pu3nuecKkasi BeTMUrHa.

p=my

Nmnynbe cuctemsl Ted.

N3menenue nuMiynbca. IMnyiibe cuiel
1.16 3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTON CUCTEMBI TEN:




p =mV, + m,V, = const.

PeakxtuBHOEC JABHWXKCHUEC

1.17 Mexanundeckas padora. @opMyria 1jisi BEIYUCICHHS paOOThI CHJIBI:
A=Fscosa.
MexaHuueckasi MOIIHOCTb:
t
1.18 Kunernueckas u noreHUMagIbHas SHEPTUSL.
®dopmyna a7 BEIYUCICHUS KUHETUYECKOM SHEPruu:
2
E mv
<2
TeopeMa 0 KHHETHYECKON YHEPTHH.
dopmyna a7 BEIYUCICHUS TOTSHIIMATBHOM SHEPTUH TeJa, MOAHITOro Haja 3eMiiei:
Ep = mgh
1.19 MexaHnueckast JHEpIusi:
E =Ex + E,.
3aKkoH coxpaHeHHMs MexaHuueckod oHepruu. Dopmyna IS 3aKOHA  COXpaHEHUS
MEXaHHYECKOH SHEPTUH B OTCYTCTBUE CHJI TPEHUS:
E = const.
[IpeBpareHre MeXaHNYECKON YHEPTHH MTPH HATUIUHA CHITBI TPEHUS
1.20 [IpocTeie MexaHU3MBI. "30J10TOE MPAaBUIIO" MEXaHUKH.
Peruar. MomeHT cuitbl:
M =Fl.
YcnoBue paBHOBECHs phlyara:
M1+ M2+ ...=0.
IToaBMXHBIN U HEMOABMKHBIN OJIOKH.
— A'IOJ'ICSHEUI
KII/I mpocThIX MEXaHU3MOB, n
ASana‘ICHHaﬂ
121 JlaBieHue TBEpAOro Tena.

q)opMyna JJI1 BBIYHUCIICHUA JAaBJICHUA TBEPAOIO TCa:




JlaBnenue raza. ATMocdepHoe JaBieHue.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyna 1715 BBIYUCIICHUS JaBICHUS BHYTPU KUJKOCTH:

p =pgh+p,,

1.22

3axoH [lackans. I'mapaBnuueckuil npecc

1.23

3akon Apxumena. @opmyna sl ONPEACICHHs] BBITAJIKUBAIOIICH CHUJIbI, IEUCTBYIOIIEH HA
TEJI0, MOTPYKEHHOE B JKUJIKOCTh WUJIU Ta3:

I:Apx. = ng .

VYcaopue nnaBanus teia. IlnaBanue CYZI0B 1 BO3AYXOILJIAaBAHUC

1.24

Mexanudeckue KoneOaHus. AMIUIMTYAa, TEpPHOJ HM dYacToTra Kojebanuii. Popmyra,

1

T

CBA3BIBAIONIAS YACTOTY U IepHOJ Konebanuit: V =

1.25

Matematuueckuil U NpYXUHHBIA MasTHUKU. [IpeBpaleHue sHepruu mpu KoyiedaTeabHOM
JBHKECHUU

1.26

3aTyxa}0mHe KoJIeOaHHS. BBIHY)KJICHHBIG koJiebanus. PesoHanc

1.27

MexaHuueckue BOJHBL. [IpojosibHBIC M TOTIEpeYHbIC BOJHBI. JIJIMHA BOJHBI U CKOPOCTh
pacnpoCTpaHeHUs BOJIHBI:

A=Vv-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'PAHULE ABYX CpE.
WHubpa3Byk U yabTpa3ByK

1.29

[IpakTuueckue paboThI

W3mepenue cpenHell IMJIOTHOCTH BELIECTBA; apXHWMEIOBOM CHIIBI, KECTKOCTU TPYKUHBI;
Kod(pdullMeHTa TPEHUs CKOJBKEHUS, paOdOThl CHIIBI TPEHUS, CUJIBI YNPYTrOCTH; CpPEAHEH
CKOPOCTH JIBU)KEHUSI OpycKa M0 HAKJIOHHOM IIOCKOCTH; YCKOpPEHUsl Opycka Mpu JABUKEHUU
M0 HAKJIOHHOM TIIOCKOCTH; YacTOThl M Tepuoja KoJeOaHWH MaTeMaTHYeCKOro MasTHUKA;
4acTOThI U Nepuoja KoieOaHul Mpy>KUHHOTO MasiTHUKA; MOMEHTa CUJIbI, JEHCTBYIOIIEro Ha
peryar; paboThl CHIIBI YOPYTOCTH MPHU MOABEME Tpy3a ¢ MOMOIIBI0 HEMOABMKHOTO OJIOKa;
paboThI CUIIBI YIIPYTOCTH MIPH MOABEME TPy3a C MOMOIIBIO MTOABHKHOTO OJI0Ka.
HccnenoBanue 3aBUCMOCTH apXUMEI0BOW CUJIBI OT 00beMa MOTPYKEHHOM YacTH Teja U OT
IJIOTHOCTHU KHUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI OT MAacChl TeJa; CUJIbl TPEHUS
CKOJIBKEHUSI OT CHJIbl HOPMAJIBHOTO JIaBJIEHUSI U OT POJa MOBEPXHOCTH; CHIIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MPYKHUHE, OT CTENEHH JedopMaluu NMPYyKUHBI, YCKOpEeHUs: Opycka OT yria
HAKJIOHA HAIpPaBJISAIONICH; mepruoaa (4acToThl) KOJeOaHUH HUTSHOTO MAasTHHUKA OT JIMHBI
HUTH; Nleproja KouedaHuil mpyKMHHOTO MasgTHUKA OT Macchl rpy3a U )KECTKOCTHU MPY>KUHBI;
MCCIIeIOBaHNE HE3aBUCHMOCTH TIepro/ia KoeOaHUH HUTSHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka yciioBrs paBHOBECHSI pbl4ara

1.30

duznyeckue ABICHUS B IPUPOJIE: IPUMEPHI IBHKEHUS C Pa3IMUYHBIMU CKOPOCTSAMHU B )KMBOU




U HEXKHUBOM npuponae, I[Cf[CTBHG CHUJIbI TPCHUA B NPUPOAC U TCXHUKC, NMPUIIMBBI U OTJIUBEI,
JABHOKCHHUE IIJIAHCT ComHeuynon CUCTEMBI, PCAKTUBHOC JOBHKCHHUC XKXHBBIX OPraHU3MOB,
pbr4aru B TCJIC 4YCIOBCKA, BIIUAHUC aTMOC(bepHOI‘O JaBJICHHA HA JKHUBOH OpraHu3M, IJIaBaHUC
pH6, BOCIIpHUATUC 3BYKOB )KUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 2XO

131 TexHuyeckue ycTpoWCTBa: CHUIOMETpP, NATYUKU IOJOKEHUS, PACCTOSIHUS M YCKOPEHHS,
JUHAMOMETp, TOJIIMITHUKN, PAKEThl, pbIUar, TOJABMXKHBIA H HEMOJBUXKHBIA OJOKH,
HAKJIOHHAS TJI0CKOCTh, MMPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONINECS] COCYIbl, YCTPOHCTBO
BOJIOTIPOBOIA, THAPABIWYECKHNA Ipecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPIIHEBOU
HACOC, apEOMETP, IXOJIOT, UCIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE

2 TETUIOBBIE AABJIEHUA

2.1 OcCHOBHBIE TTOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOEHHUd BelecTBa. Mojenu
TBEPAOrO, XKUAKOTO U Ta3000pa3HOro cocTosiHui BemecTBa. Kpucramimyeckue u amopdHbie
Tena

2.2 JlBmkenne dactul] BemecTBa. CBsi3b CKOPOCTH JIBFDKGHHUS YaCTHI[ C TEMIIEPaTypoOH.
BbpoyHoBckoe nBmxeHue, nuddy3us

2.3 CMaunBaHUE U KaNWUISIPHBIC SBICHUS

24 TennoBoe pacimpeHue u cxaTue

2.5 TennoBoe paBHOBECHE

2.6 BuyTtpennss sHeprus. Pabora u Temnomnepenada kak crmocoObl M3MEHEHHS BHYTpPEHHEH
SHEPTUU

2.7 Bunb! Terionepenadyn: TeIIONPOBOIHOCTD, KOHBEKIINS, U3TYyUCHHUE

2.8 HarpeBanue u oxnaxaenue ten. KonnuecTBo TemioThl. Y AenbHas TEIIOEMKOCTb:
Q=cm(t2- ty)

2.9 3aKOH COXpaHEeHHs SHEPTUHU B TEIIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OaaHca:
Qi+Q2+..=0

2.10 Hcnapenue u xoHaeHcanus. M3MeHeHHe BHYTPEHHEW DHEPTUU B MPOIECCE WCHAPEHUS U
KoHJieHcanuu. Kunenue sxuakoctu. Y ieapHas TerjaoTa mapooopa3oBaHus:

m

2.11 BnaxxnocTs Bo3iyxa

212 [InaBnenve w kpuctaumzanus. V3MeHeHHe BHYTpPEHHEW OHHEPrUHM MpHU IUIABICHUH H
KpUCTaJUTU3aIUK. Y IeIbHAS TeTUIOTa TUIABICHUS:

m
2.13 BHyTpeHHsIsI SHEprUs CrOpaHus TOIUIMBA. Y NebHAasl TeIJI0Ta CTOPaHUSI TOTUINBA:




m

2.14 [Tpunnume! padoTe! TeroBsix Asuratenei. KI1JI rermoBoro auraresns

2.15 [IpakTrueckue paboThl
N3mepenue yaenbHON TEIIOEMKOCTH METAJNIMYECKOr0 LUJIMHAPA; KOJIWYECTBA TEILIOTHI,
[IOJIyYEHHOT'O BOJIOM KOMHATHOH TeMIiepaTypbl (PUKCUPOBAHHONW MAacchl, B KOTOPYIO OIYLIEH
HarpeTbli LMIMHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM LWJIMHAPOM, I[OCIE
OIyCKaHUs €ro B BOAY KOMHATHOW TEMIIEPaTypbl; OTHOCHTEIBHOW BIA)KHOCTH BO3AYXa;
Y€IbHOU TEIUIOTHI IIJ1aBJICHUS JIb/A.
HccnenoBanue HM3MEHEHMs TEMIEPATypbl BOIBl IIPU Pa3IM4YHBIX YCIOBMSX; SIBICHHS
TEIUI000MEHa IPY CMEUTMBAHUN XOJIOIHOW U TOpsTYe BOJIBI; POIecca HCTIapEHUs

2.16 ®dusnyeckue sBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U KalWJUIAPHBIC SIBJICHUS B
IIPUPOJE, KPUCTAJUIBl B Ipupone, niiydeHue ConHLA, 3aMep3aHHE BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera

2.17 TexHuyeckue ycTpoiCcTBa: KallMJUIAPhl, IPUMEPHI UCIIOJIB30BaHUS KPUCTAILIOB, KU IKOCTHBIN
TEPMOMETp, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIUIEHHS IOMOB, THIPOMETPBHI,
IICUXPOMETP, MapoBasi TypOrHa, IBUraTe)lb BHYTPEHHETO CTOPAHUS

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpuszanus Tei. J[Ba BUa dJIEKTPUUECKUX 3apsiioB

3.2 BsaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3.4 Onexrpuueckoe nose. HanpsbkeHHOCTh anekTpudeckoro noss. IlpuHnun cynepnosunuu
ANEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snekrpuueckux 3apsaoB. J[eWCTBHE 3JIEKTPUYECKOrO TOJ HA DJIEKTPUYECKHE
3apsaasl. [IpoBOIHUKY U JUDIIEKTPUKA

3.6 IlocTosiHHBIM dyIeKTpUYecKMd TOK. JleHcTBusA d2nekTpuueckoro Toka. Cuia  ToKa.
Hamnpsixenne.

t

3.7 DNEeKTPUUECKOE COPOTUBIICHHE. Y IETbHOE AIEKTPUUECKOE COMPOTHUBIICHNUE:!
R=P!

3.8 3axoH OMa Ui ydacTKa JIEKTPUYECKOM LIeTu:




3.9 ITocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
li=1l;U=U1+ U, R=R1 + Ra.
[MapannensHoe coeMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTHUBIICHUS:
Ur=Uz I =11+ 12 R:?-
CMeranHble COETMHEHHSI TPOBOIHUKOB

3.10 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
A=U-1-t;,P=U"1

3.11 3akoH [[xoyns-Jlenna:
Q=1P-R-t

3.12 OmnbiT Opcrena. MarHuTHOe MoJie NMpSMOrO MNPOBOJHMKA € TOKOM. JIMHUM MarHUTHOMN
WHIYKIUH

3.13 MarHuTHOE 110JIe TIOCTOSIHHOTO MarHuTa. B3anMoseiicTBre MOCTOSSHHBIX MAaIrHUTOB

3.14 JlelicTBrEe MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM

3.15 OneiTel Dapanes. SBnenune anekTrpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna

3.16 [TpakTuyeckue paboThI
W3mepenune >NMeKTpUIECKOro COMPOTHBIICHHUS PE3UCTOPA; MOITHOCTH DJIEKTPUYECKOTO TOKA;
paloThI IJTEKTPUIECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HHKAIOMIETO B TPOBOJHHKE (PE3HCTOPHI,
JAMIIOYKa), OT HAaNpsDKeHUS Ha KOHIAX MPOBOAHMKA; 3aBUCHUMOCTH CONPOTHBIIEHHS OT
JUTMHBI IPOBOTHHKA, TUTOIIA/IM €T0 IMOTIEPEYHOTO CEYEHUS U yIEIBHOTO COTPOTHUBIICHUS.
ITpoBepka mpaBuiIa A 3IEKTPUUECKOTO HANpPsKEHUsS MPH MOCIeI0BATEIbHOM COETUHEHUN
MIPOBOJTHUKOB; TMPaBWJIA ISl CHIIBI JIEKTPUYECKOTO TOKA MPH MMapajuIeIbHOM COCIUHEHHN
MIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 dusnueckue SBICHUS B NPUPOE: DJEKTPUUECKUE SBJICHUS B aTMocdepe, AIIeKTPUYECTBO
KHMBBIX OPTaHU3MOB, MArHUTHOE TI0JI€ 3eMIIH, Ipei() MMOI0COB, POIb MATHUTHOTO TIOJSI JJISt
KU3HU Ha 3emiie, MOJIIpHOE CUSHUE

3.18 TexHuueckue ycTpoiCTBa: SIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, pPEOCTaT, CYETYHUK
QJIEKTPUUYECKOW  DHEPTUH,  DJIEKTPOOCBETUTENbHBIE  MPHOOPHI, HarpeBaTeIbHbIC
ANIEKTPONPUOOPBl  (MIPUMEpBI),  DIEKTPUYECKHE  NPEJOXPAHUTENH,  DIEKTPOMArHWT,
AIIEKTPOBUTATEIH TIOCTOSTHHOTO TOKA, TEHEPATOP IMMOCTOSTHHOTO TOKa

3.19 DOnekTpoMarHuTHbIC BOJHEIL. [1Ikana 35eKTpoMarHuTHRIX BOJTH

3.20 JlyueBast Mmogenb cBeta. [IpsimonnHeHOe pacpocTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA




3.23

Hucnepcus ceera

3.24 JIunza. Xox myuelt B inH3e. @OKYCHOE pacCTOsIHUE JIMH3bL. ONTHYECKas CUIla JTUH3bI:
D=1/F

3.25 I'ma3 xak ontuueckas cucrema. Onrudeckue mpudops

3.26 [IpakTrueckue paboThl
W3mepenne onTu4ecKoil cuiibl coOMparomieil JIMH3bL, (OKYCHOTO PACCTOSHUS COOMparouien
JTUH3BL (10 CBOWMCTBY pPAaBEHCTBA pa3MEpPOB IpeaMeTa M H300pakeHUs, KOTJa MpeaMeT
pacrioyio’keH B IBOMHOM (pokyce), moKa3aTesst MPeJoMIICHHS CTEKIIA.
HccnenoBanue CBOWCTBA M300paKEHUSI, TOIYYEHHOTO C MOMOIIBIO COOMPAOIICH JTUH3BL
U3MEHEHHsT (OKYCHOTO pACCTOSIHHSI JABYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH yIJa
MPEJIOMJICHHUSI CBETOBOTO JIy4a OT YIJIa TaJIcHHsI Ha TPAHUIIE "BO3/IyX - CTEKIO"

3.27 Ouznyeckue sBIeHUs B mpupoxe: 3atmeHus Connua u JIyHbl, 1[BeTa Tes, ONTHYECKHE
ABIICHUS B aTMOcdepe (uBeT Heba, pedpakius, paayra, MUPax)

3.28 TexHuyeckue ycTpoicTBa: OYKHU, IEPUCKOIL, oToanmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBBGIE SBJIEHUA

4.1 PanuoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usinydeHus. Peakuuu anbda- u 6era-pacnana

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbda-yactuu. [InanerapHas mogens atoma

4.3 CocraB aromHoro siapa. M3orormnsl

4.4 [lepuon nomypacmnana aTOMHBIX S1€p

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOT0 U MacCOBOIO YHCEI

4.6 dusnueckue sABJICHUS B IPUPOJIC: €CTECTBEHHBIN PajliOAKTUBHBIN (POH, KOCMHUYECKHUE JTyYH,
palMOaKTUBHOE HM3IIyYeHHE MPUPOTHBIX MHHEPAJIOB, ACWCTBUE PAAMOAKTHBHBIX HM3ITydeHHN
Ha OpraHu3M YesloBeKa

4.7 TexHuueckue ycTpolcTBa: CIIEKTPOCKOMN, MHAWBUAYAIbHBIH 103UMeTp, kamepa BuibcoHa,

sIIepHasl SHEPTeTHKA




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HaykKa o npupoje. ABieHus
nipupoibl. Pusndeckue sBICHUS

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE,
3BYKOBBI€ SIBJICHUSI

duznyeckre BETUIUHBI U UX
HU3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIepaTypbl IPU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U AaTUMKa
TeMmeparypbl"”

Kak ¢u3uka u npyrue ecrecTBEHHbIE
HayKU U3y4daroT IPUpPOY.

ECTeCTBeHHOHay‘-IHI)II\/'I MCETO/J ITO3HAHMA.

Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJENEN

VYpok-uccnenosanue "lIIposepka
THITOTE3BI: JaJTBHOCTH MOJNETA MIAPHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJibplIie, YeM 0oJIbIlie BBICOTA ImycKa"

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

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a

JIBr>KxeHue 4acTHIl BEIESCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue «OnbITHI 11O



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

HaOJII0ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10 ArperaTHble COCTOSIHUS BEIIIeCTBA
B3anmocBs3b MeX 1y CBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX bubnuorexa [JOK
11 :
aTOMHOMOIJIEKYIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanudeckoe IBUKECHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa LIOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bubnuoreka [JOK
13 CxopocTb. ENMHALBI CKOPOCTH https://m.edsoo.ru/ff0a079c
bubnuoreka [{OK
14 Pacuer myT 1 BpeMeHH BUKEHUS httos://m.edsoo.ru/ff0a0acd
HNuepuus. 3aKkoH HHEPLIUU.
15 BSaI/II)MOﬂeﬁCTBHe TerKaK IpUYrHA brbmiorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKEHHS Tell
IInotHOCTH BemecTBa. PacueT Maccel u bu6mmoreka [IOK
16
o0BEMa Tesa 0 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TEJIa»
18 Pemenue 3amaq mo teme "IL1oTHOCTH bu6mmoreka [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTuka
19 B3auMozeicTBus Ten. Cuia yrnpyrocT.
3akoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHUS

(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBI»



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

21

SBnenue Tarorenns. Cuiia TSKECTH

CBs13p MEX]ly CUIION TSKECTU U Maccoi

but6mmoreka [IOK
22 Iena. Bec tena. ”PCI_HCHI/IC 3a7a4 [0 TEME httos://m.edso0.ru/ff0al778
Cuna TsKecTH
Cuia TsSKeCTH Ha APYTrHUX IJIaHeTaxX. bubnmnoreka [JOK

23 .

Du3nYeCcKre XapaKTePUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK

24 Msmepenne cut. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bubnuoreka [JOK

2 Bec tena. HeBecomocTh

S e Tela. HieBecoMoc https://m.edsoo.ru/ff0al778
Clio)eHne IBYX CHII, HAIPaBJICHHBIX 110
26 OJIHOH II ﬂMo;I] PaBHOﬂeﬁI::TB FoLast brbmorexa [IOK
p ’ y https://m.edsoo.ru/ff0ala70
CuI

27 Pemenue 3anau o teme
"PaBHonelicTByOMmIAs CHT"

28 TpeHue CKOJIbXEHUS U TPEHHUE TTOKOS. bubnuoreka [JOK
Tpenue B npupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKCHUSA bubmuoreka [JOK
OT CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS] TTOBEPXHOCTEN

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CHJIIBI
Pemenue 3agau nmo remam: «Bec Tenay,

31 «I"padrueckoe n300paKeHUE CHIDY ErbmaoTexa LIOK

P up ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CHID»
KonTponbHas pabota mo Temam:
«MexaHnndeckoe JIBIKEHHE», «Macca,
32 IUIOTHOCTHY, «Bec Temay,
«I'paduueckoe nzo0paxkeHne CH,
«Cub»
33 Hasnenue. CriocoObl yMEHbIICHUS U Bubmorexa LOK

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCIIMUCHUA JABJICHUSA

34 JaBneHue raza. 3aBUCUMOCTb JIaBJICHUS bubnmoreka [JOK
rasa oT 00bEma, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubmuorexa [JOK
KUJIKOCTSIMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B XKUJIKOCTH U Ta3e, bu6muoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo0.ru/ff0a2718
37 Pemenue 3amgad mo treme «JlaBnenue B bubnuoreka [JOK
KUJKOCTH U Taze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 Coobwarommecs cocyae! https://m.edsoo.ru/ff0a2970
. bubnuoreka [{OK
39 Tunpasiaeckuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBO KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Ipuanner
CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH
41 3emutd. 3aBUCUMOCTb aTMOC(HEPHOTO EH@H/IOTeKa HOK
https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HaJl yPOBHEM
MOpst
bubnmorexa LIOK
42 Bec Bo3nyxa. ATmMochepHoe 1aBieHue https://m.edsoo.ru/ff0a2bsa
43 N3mepenue atMochepHOTo AaBJICHUS. bubnmnorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO AaBICHUS bubmmnoreka [JOK
OT BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
JTAaBJICHHE HA Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3anay mo Teme "ATmocdepHoe
naBieHue"
47 JleiicTBHE KUIKOCTH U Ta3a Ha bubnuotexa [JOK

IOTPY>KCHHOC B HUX TCJIO. ApXI/IMCI[OBa

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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culia

48

Jlaboparopnas pabota «OnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJI0, MOTPYKEHHOE B HKHUJIKOCTh)

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

50

51

52

53

54

Jlaboparopnas paboTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca Telia
B BOJIE OT 00bEMA MOTPYKEHHOH B
KHUKOCTh YaCTH TEJIay

IInaBanue Texn

Jlaboparopnas pabora
"KonctpyupoBanue apeomeTrpa uiu
KOHCTPYUPOBAHHE JIOJKU U
omnpezeneHue e€ rpy3onoabEMHocTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPJbIX TEJ, )KUJIKOCTEN U ra30B»

Mexannueckasi pabota

MormnocTs. EquHUIBI MOIITHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3a96

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3654

bubnmorexa LIOK
https://m.edsoo.ru/ff0a3f82

bubnmorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOil MpU MOaBEME
110 JectHure"

56

57

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cuil Ha pelyare

KonTponbHas pabota mo Teme
«/laBieHHME TBEPABIX TEIN, KUIKOCTEH U
ra3oB» / Becepoccuiickas npoepouHas
paborta

58

PeseprubIit ypok. Paborta ¢ Tekctramu mo
Teme «/laBnenue TBEPABIX TeN,
KUJKOCTEHN U Ta30B» / Beepoccuiickas

bubnmoreka LIOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npoBepouHas paboTa

59

Prbrdaru B TexHUKe, OBITY ¥ IPUPOJIE.
JlaboparopHas padorta «ccnenoBanue
YCJIOBHI paBHOBECHSI pblyara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

Pemmenue 3amay o teme «Y CIIOBUSA
PaBHOBECHSI pbIUaray

Koaddunuent nonesnoro necTpust
Mexanu3ma. Jlaboparopnas padota
«3mepenue KII/ nakinonHoM
TJIOCKOCTHY

0.5

bu6munoreka LIOK
https://m.edsoo.ru/ff0a48a6

62

63

64

Pemrenne 3agau o teme "Pabora,
motnHocTh, KITI"

Mexannyeckas sHeprus. Kunernueckas
Y MOTEHIMaIbHAs DHEPTUSI

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTUH

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4c48

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEPUMEHT MO TEME
"OKCnEpUMEHTAIBHOE ONIPENEICHHE
WU3MEHEHUS KUHETUYEeCKOU 1
MOTEHIMATBHON SHEPTUU IPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
MJI0CKOCTH"

KonrtpomnbHas pabora o teme «Pabora
Y MOIIHOCTb. DHEPTUS»

67

68

PeseprubIit ypok. Paborta ¢ Tekctamu mo
Teme "MexaHnueckoe JIBHKeHHe"
PeseprubIit ypok. Paborta ¢ Tekcramu mo
teme "Pabota. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12

bubnmorexa LIOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bceero KO;TPO‘HBHH?' Ip 6aKanec1me u3ydyeHusi ~ oOpa3oBaTejibHbIE
padoTbI padoThI pecypebi
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ogLITfIHe 1 Bubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJICKYJT 1
3 Mopenu TBEPIOTO, )KUJIKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH
but6mmoreka [IOK
Kpucranmmaeckne u amopdHbIe T 1
S PHCTAILIMYECKAE W AMOP(QHBIC TeNa https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUBSIPHOCTb. 1 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
bubnmorexa LIOK
7 TennoBoe pacliupeHue u cxaThue 1 https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st 1 bu6muoreka [JOK
U3MEHEHUs] BHYTPEHHEN SHEPIUn https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Buper Tenuionepenatim 1 https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HCIIOIL30BaHUE TEIIOBEIX CBOMCTB 1 1 bubnmoreka LIOK

BEIIECTB U MAaTEPHUAJIOB B IEIISAX
sHeprocOepekeHus "

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12 KomnuectBo TemIoTel. Y nenbHas bubmunoreka LIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIJIOBOTO OajlaHca.

13 p BI/I@IHOTeKa HOK
TemmooOMeH 1 TEIJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTopHasi pabora
"UccaenoBaHue siBJIeHHS bubnuorexa [JOK

14 :

TenJ1000MeHa NpH CMelIMBAHUH https://m.edsoo.ru/ff0a6a98
X0JIO/THOM U ropsiueii BoabI"
Pacuer xonu4ecTBa TEIIOTHI,

15 HE00XOIMMOTO ISl HAarpeBaHUs Tea U
BBIJICISIEMOTO MIM TIPH OXJIAXKJICHUHN

16 JlaboparopHas pabdota "Omnpenenenue bubmmoreka [JOK
YIEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y AeiabHas TeIioTa bu6nmorexa LIOK
cropaHus https.//m.edsoo.ru/ff0a7b5a
IInaBnenue U oTBEpjIeBaHUE

18 KPUCTAININYECKUX I;en V nenvHas bubmorexa LLOK

p ' https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yAEJbHON TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Termiora

21 napooOpazoBaHMsl U KOHJCHCALIUH. bubmuoreka [JOK
3aBHCHMOCTb TEMITEPATypPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786c
aTMoc(hepHOro JaBICHUS
Biaxxaocts Bo3ayxa. JlaboparopHas

22 abora "On CILCJZICHI/IC OTH(I;CHTEHBHOfI brbmiorexa LIOK
P p " https://m.edso00.ru/ff0a7628
BJIQYKHOCTH BO3/yXa

23 Pemenue 3agad Ha onpeneneHue
BJIKHOCTH BO3/yXa

24 [TpuHIUITBE pabOTHI TEILJIOBBIX



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

neurareneii. [lapoBas TypOuHa.
JIBuraTesib BHYTPEHHETO CrOpaHHsI

KIIJI TermoBoro aurarens. TemnaoBbie

bu6munoreka LIOK

2 BUTATENN U UTa OKPYIK 78

> JIBHTATCIH I 3aLlTa OKpYIAIote https://m.edsoo.ru/ff0a7c7c
cpenbl

2% 3aKOH COXpaHEHHMS U MIPEBPALCHUS
SHEPTUH B TEIIOBBIX MpoIleccax
IToaroroBka K KOHTPOJIBLHOI padoTe 110

27 TeMe "TemnoBbie }IBﬁeHI/Iﬂ I/ILI’»)MeHeHI/Ie brbmorexa [IOK

N " https://m.edsoo.ru/ff0ag3f2
arperaTHbhIX COCTOSIHHI BEIIeCTBA
KonTponsHas paboTta 1o Teme
" P P bu6nmmorexa LIOK

28 Temnnossle aBienus. smenenue :

. " https://m.edsoo.ru/ff0a86ae
arperaTHbBIX COCTOSIHMI BEIIeCTBA

29 DnekTpusanus Tei. [[Ba poaa
AIEKTPUUYECKUX 3aPsI0B
VYpok-uccnenoBanue "IaeKTpU3aLusl

30 TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHHUH"

31 B3aumopeiicTBue 3apsoKEHHBIX TEIL. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
Onexkrpudeckoe none. HampskeHHOCTD

32 DIIEKT queCKoro riois. 11 I/II)HIII/IH brbsmorexa LHOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH
33 Hocutenu snekrpuyueckux 3apsioB.
DOneMeHTapHbIH 3apsia. CTpoeHue aToma

34 [IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH Bbubnunoreka LIOK
COXpaHEHU DJIEKTPUYIECKOT0 3apsia https://m.edso0.ru/ff0a8ef6

35 Pemenue 3agad Ha npuMEHEeHNE but6mmoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €T0

36 cymecTBoBaHus. IcTOUHUKH bubmmorexa LOK

QJICKTPHUUICCKOI'O TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7c7c
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https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmunoreka LIOK

37 JIefcTBUS PJIEKTPUYECKOTO TOKA https://m.eds00.ru/F0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUIECKOTO T0JISI Ha MPOBOTHUKHU U 1
OUAJIEKTpUKN"
39 DIEeKTPUUYECKHI TOK B METaJLJIaX, bu6nuoreka [IOK
JKHUIKOCTSX U ra3ax https://m.edso0.ru/ff0a9838
40 DneKkTpruyecKas 1enb U € COCTaBHbIE
YacTH
Cuia Toka. JJaboparopHas padota
41 "N3mepenue u peli)“YHHI})Z)OBaIIiI)He CHUJIBI 0.5 Bubmorexa HOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HAMPSIKEHHUE.
BoasTMmerp. JIabopaTtopHas pabota bubmmoreka [JOK
42 " 0.5 :
H3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
CornpoTHBiieHHE TPOBOTHUKA. but6mmoreka [IOK
43 i
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS bubnmnorexa [JOK
44 1 :
IPOBOJHUKA OT €r0 JIMHBI, INIOIIaau https://m.edsoo.ru/ff0aa738
MOTNEPEYHOr0 CeUYEeHUs U MaTepuana”
3aBHCHUMOCTH CHIIBI TOKA OT
45 HanpspkeHust. 3akoH OMa 11 yJacTka bubmorexa LLOK
P ) y https://m.edsoo.ru/ff0aad4a
e
Jlaboparopnas pabota "HccrnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO
46 yepes3 Pe3UCTop, OT COII OTI/I}B’JIGHI/IH 1 bubimorexa LOK
pesp P, P https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsHKEHUS Ha
pesuctope"
47 [TocnenoBarenbHOE U MapaJIEIbHOE

COCAUHCHUS ITPOBOAHUKOB



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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Jlaboparopnas padota "IIpoBepka
[paBUJIa CJIOKEHHSI HAPSDKESHUN TIPH

but6mmoreka [IOK

48
IIOCIE€I0BATEIILHOM COEAUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas padora "IIpoBepka
49 IIpaBWJIa I CUJIbI TOKA IIPU Bu6muotexa [JOK
apajuieIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemrenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
50 OmMa g aanqur(I)) COEIMHEHUS brbmorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO bubamnoreka [JOK
ToKa. 3akoH Jlxoyns-JleHna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpI,1 u I:aom}I;)OCTI/I 3JIeKTpI/IquK0r0 Bubmiorexa LIOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH
53 3neKTTpI/IquK0171 SHEPryH B 6II)JIT bubmorexa LIOK
P p Y- https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHne
54 ITocTostHHBIE MATHUTBIL, UX
B3aHMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue nonen bubnmnorexa [JOK
55 " :
IMOCTOSSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1moJjie
56 3eMJIM ¥ ero 3Ha4YeHME I )KU3HU Ha bubnnorexa [OK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJIBHOM paboTE MO
TeMe "DIEKTpHYECKHE 3apsibl.
57 3a SI)KCHHLIepTeJ'Ia H UX b brbmiorexa LIOK
p - . https://m.edsoo.ru/ff0abd2c
B3anumoercTBus. IlocToSHHBIN
AIEKTPUICCKUN TOK"
58 KonrtponbHast pabora no Teme Bubmorexa LOK

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

"DneKkTpudecKue 3apsapl. 3apsHKEHHbIE
TeNa U UX B3aUMOJEHCTBUS.
[TocTostHHBIIH A51eKTpUYecKHii TOK" /
Bcepoccuiickas nmpoBepouHas pabota

PeseprHbIit ypok. Pabota ¢ TekcTamu mo
teme "[10CTOSHHBIN 31eKTpUUECKUit
ToK" / Becepoccuiickast mpoBepouHast
pabora

bu6munoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsiT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro TOka MarHuTHoe 1osie
KaTyliKu ¢ TOKOM

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

62

63

64

[IpuMeHeHue >EKTPOMarHiuTOB B
TexHuke. JJaboparopnas padora
"U3ydenue nerdcTBUsI MAarHUTHOTO OIS
Ha MPOBOJIHUK C TOKOM"

DNeKTpoABUTaTENb NOCTOSHHOTO TOKA.
Hcnonb30BaHue 3I€KTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBaX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpynpoBanue u u3yueHue padoThl
NEKTpOABUraTes"

OnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

Onexrporereparop. CriocoOsl
MTOJTYYICHUS MICKTPUICCKON SHEPTHUH.
DNEeKTPOCTAHIINH Ha BO30OOHOBIISEMBIX
WMCTOYHUKAX SHEPTUU

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIIEKTpUYECKHE U MarHUTHBIE
sIBJICHUS "

66

KonTponbhas pabota no teme
"DIeKTpUYEeCKE U MAarHUTHBIE

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



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

sABJIeHUS"

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

67 1 bubnunoreka LIOK
Teme "TennoBeie ABIeHUS" https://m.edsoo.ru/ff0accse
68 PeseprHbIit ypok. Pabota ¢ TekcTamu mo 1
TeMe "MarauTHble sIBIEHUA"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KUIIACC

e KosmnuecTBo 4acoB DJIEeKTPOHHbBIE
B uudgposbie
n/ Tema ypoka ara u3y4eHus
" yp Bceer Kon;pom,m)l Hpaécanecma A y 06pPaIOBATEIHHBIC
0 e padoThl € padoThl pecypesI
MexaHn4deckoe
1 JIBUKCHHUE. 1
MarepuanpHasi TOUKa
Cucrema orcyeTa. B 1IOK
OTHOCHTEIBHOCTH MOIOTEKA
2 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO 4
JIBDKCHUS
PaBHOMePH(je bubmuorexa [JOK
3 MPSMOJIMHEHHOE 1 https://m.edsoo.ru/ff0ad19
JIBIKECHUC a
HepasHomepHoe
4 MIPSAMOJIMHEMHOE 1
neuxkenne. CpeaHss u
MT'HOBEHHAsI CKOPOCTh
[Ipsamonuneninoe Eub 10K
nonMMoTeKa
ABHOYCKOPEHHOE
5 )I;BI/DKG};-II/IG P 1 https://m.edsoo.ru/ff0ad8d
) 4
Yckopenue
CxopocTb
NPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO 1
newkenus. ['paduk
CKOPOCTH
JlabopaTopHas
paGora 1 bu6mmorekxa [IOK
7 "o 1 1 https://m.edsoo.ru/ffoadbl
npeaesjieHue 3

YCKOpeHUs TeJIa IPH



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

PaBHOYCKOPEHHOM
JBHKEHHH 110
HAKJIOHHOM
IJIOCKOCTH"

CBoOOIHOE TTafieHNE

8 tei. OnbiTel [Nanmes
PaBHOMepHOE
JIBH>KEHUE T10
okpyxHocTu. [lepuon bubnuoreka [IOK
9 U 4acToTa https://m.edsoo.ru/ff0ael7
oOpartmeHusl. 6
JIunelinas u yriosas
CKOPOCTH
10 [leHTpOCTpEMUTEIBHO
€ YCKOpEeHHUe
[IepBblit 3ak0H bubnuorexa [JOK
11 Herorona. Bexrop https://m.edsoo.ru/ff0ae61
CHJIBI 2
BTopoii 3akoH Bu6 110K
noIMoTEKA
12 HHOTOH%’ https://m.edsoo.ru/ff0ae72
PaBHOpelicTBYIOIIAA a
cuia a
Tperuii 3akoH bubnnorexka [JOK
13 HrroToHa. https://m.edsoo.ru/ff0ae98
Cynepno3uuus cui 2
Pemenue 3anau Ha bu6mmoreka [IOK
14 IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrroToHa c
bu6nmoreka [JOK
15 Cua ynpyrocru. https://m.edsoo.ru/ff0aeca
3akoHn ['yka 5
16 Pemrenue 3amad mo

TeMe «Cuia



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

YIIPYTOCTH

JlabopaTopHas
pabora 2 bubmuorexa [JOK
17 «Onpenesienue https://m.edsoo.ru/ff0aee2
JKECTKOCTH 8
NPYKUHBD)
bubmuorexa [JOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
bubanoreka [IOK
19 Pemernne 3aza4 no https://m.edsoo.Iri/fanfaZ
Teme «Cuiia TpeHUS 6
JlaGopaTtopHas
pagora 3 bubnnoreka [JOK
20 "Onpenenenne https://m.edsoo.ru/ff0af8b
k03¢ Ppunuenrta e
TpeHus
CKOJIb:KeHus"
Pemenne 3amad mo
TeMe "3aKOHBI BuGmmoreka [JOK
21 HrroTona. Cuia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuia €
TpeHus"
Cuita TSoKeCTH B
3aKOH BCEMHUPHOI'O Buoauorekxa HOK
22 TSATOTEHHUS. https://m.edsoo.ru/ff0af04
VYckopenue 4
CBOOOIHOTO TAaICHUS
VYpoxk-koHpepeHuus
" [IBUKEHHE Tell
23 BOKPYT
IPaBUTAIMOHHOTO

nentpa (Conneunas
cuctema). ['amakTuxu"



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

24

25

Pemenue 3ama4d mo
TeMe "Culia TsoKecTH
Y 3aKOH BCEMUPHOTO
TATOTCHHS"

[TepBas kocMHuUecKas
CKOPOCTb.
Hesecomocts u
Meperpy3Ku

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0af5f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33
c

26

27

PaBHOBeCcHue
MaTepuaibHOI TOUKH.
AOGCOIIOTHO TBEPIOE
teno. PaBHoBecue
TBEPAOIO Tena ¢
3aKpeIIEHHOW OChIO
BpaieHusi. MOMEHT
cuibl. LleHTp TshKecTH

PaBHOBecue
MaTepHaIbHON TOUYKH.
AGcomoTHO TBEPAOE
teno. PaBHoBecue
TBEPIOTO TeEJNA C
3aKpEIUIEHHON OChIO
BpauieHus. MomMeHT
cwisl. LleHTp TsDKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ffOafe3
6

28

29

Pemenue 3amau no
Teme "MOMEHT CHJIBI.
Lentp TsixecTn"

IToaroroBska k
KOHTpPOJIbHOM paboTe
10 TEME
"MexaHndeckoe
JIBIDKEHHE.
BsaumoneiictBue Ten"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b02b
4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b040
8



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

30

KonrponsHas pabora
10 TEME
"MexaHn4ecKoe
JIBH)KEHUE.
Bzaumopneticteue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06e
c

31

32

Nmmnynsc Tena.
Nmnynbe cumbl. 3akoH
COXPAaHEHHUS
UMITylibca. YIIPYroe u
HEYIpyroe
B3aMMO/ICHCTBHE
Pemenue 3anaq no
TeMe "3aKkoH
COXpPaHEHUS
uMmmyJibca'

bubmuorexa [JOK
https://m.edsoo.ru/ffOb07f
a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096
c

33

34

VYpoxk-koHpepeHuus
"PeakTHBHOE
JBUKCHHE B PUPOJIC
M TeXHuKe"

Mexannueckas
paboTa ¥ MOIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a8
4

35

36

Pabora cuibl
TSKECTH, CHJIBI
YIPYTOCTHU U CHJIBI
TpEHHS

JlabopaTopHas
padora 4
«Omnpenesienue
padoThI CHJIBI
TPeHUs NPHU
PaBHOMEpPHOM
ABUKCHUH TeJla 1o

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0db
8



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

37

FOpI/I30HTaJIbH0ﬁ
MMOBECPXHOCTH»

CBs3b SHEpPruu 1
paboTHLI.
IToTennuansHas
SHEPTHUst

38

39

Kunernueckas
sHeprus. Teopema o
KHHETHYCCKOM
SHEpPruu

3akoH COXpaHCHHA
OHCPIvMr B MCXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c3
2

40

41

JlabopaTopHasn
pabora 5 «M3yuyenune
3aK0HA COXpaHEeHUs
IHEPrum»
KonebarensHoe

JABHXKCHHEC U €T'O
XapPaKTCPUCTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12f
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b185
8

42

43

44

3aTyxarommue
KoJIeOaHMsI.
BriHyX1eHHBIE
koJsieOanus. Pe3oHanc

MaremMaTnueckui u
NPy XUHHBIN
MasTHUKH

Ypoxk-uccienoBanue
«3aBHCUMOCTH
nepuoja konebanui
OT KECTKOCTH
MIPY>KUHBI U MacChl
rpy3a»

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb20f
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197
a

45

[IpeBpaiienue



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

SHEpIruu Mpu
MEXaHUYECKUX
KoJIe0aHuAX

46

JlabopaTopHas
padora 6
«Onpenesienue
YacTOThI U NEPUOJA
KoJIe0aHu i
NPYKHHHOTO
MAasITHHUKA»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblae
c

47

48

49

JlabopaTopHas
padora 7 «IIpoBepka
HE3aBUCHUMOCTH
nepuoaa KojgedaHui
rpysa,
MO/IBEIIEHHOT0 K
HHUTH, OT MACChI
rpysa»

MexaHuueckue
BoiHbl. CBOMCTBA
MEXaHUYECKUX BOJIH.
[IpononbHBIE N
MONIEPEYHbIE BOJIHBI
VYpok-koHpepeHus
"MexaHn4YecKHne
BOJIHBI B TBEPJIOM
tene. CelicMuueckue
BOJHEI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197
a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21f
e

50

51

3BYK.
Pacnpoctpanenue u
OTpa)KeHHE 3ByKa

Ypok-uccie10BaHue

https://gosuslugi.ru/edu-
content/get-
access?orderExtld=104055 01bdf27
f-efcd-11f0-93a9-2678b7df15a2



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_01bdf27f-efcd-11f0-93a9-2678b7df15a2

"HaGmronnenue
3aBHUCHUMOCTH BBICOTBI
3BYKa OT YacTOTHI"

52

53

I'poMKOCTB 3ByKa H
BBICOTA TOHA.
AKycTudeckuit
PE30HAHC
Ypok-koHbepeHIus
"V bpTpa3zByk u
uHOPa3BYK B IPUPOE
Y TeXHHuKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a

54

55

ITonroroBka K
KOHTPOJIBHOW paboTe
1o TeMe "3aKOHbBI
COXpaHECHHUS.
MexaHndecKkne
Kosie0aHus U BOJHEI"

KonTponbHas pabota
1o TeMe "3aKOHBI
COXpaHEHHS.
MexaHuueckue
KoJ1e0aHus ¥ BOJHEBI"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb25f
0

56

57

58

DNeKTpOMarHuTHOE
noJe.
DNeKTpOMarHuTHBIE
BOJIHBI

CBoiicTBa
3HeKTpOMaFHI/ITHI)IX
BOJIH
VYpoxk-koHpepeHuus
"[MIkamna
ANEKTPOMATrHUTHBIX
BoiH. Mcnonn3oBaHme

https://gosuslugi.ru/edu-content/get-
access?orderExtld=104055 90ef4578-
e4d0-11f0-88dc-8e9621b533b2

https://gosuslugi.ru/edu-content/get-
access?orderExtld=104055 e4244936-
e4d1-11f0-b892-56618f6df8cO

bu6nmorexa [JOK
https://m.edsoo.ru/ffOb2ab
e

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOb2fe
6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_90ef4578-e4d0-11f0-88dc-8e9621b533b2
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_e4244936-e4d1-11f0-b892-56618f6df8c0
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

BJIeKTpOMaI‘HI/ITHLIX
BOJIH UL COTOBOM
cBs3u"

Ypoxk-uccienoBanue
"N3yuyeHune cBOMCTB

bubmuorexa [JOK
ANEKTPOMArHUTHBIX
59 p https://m.edsoo.ru/ff0b2c6
BOJIH C ITOMOIIIBIO c
MOOUIILHOTO -
tenedona"
Penrenue 3anau Ha
OTIpeIeTICHUE YACTOTHI
60 W JUIAHBI
3JIEKTPOMATHUTHOMN
BOJIHBI
DJEeKTpOMAarHuTHas
MpUpoja CBETA. https://gosuslugi.ru/edu-content/get- bubmuorexa [JOK
61 CkopocTtsb cBeTa. access?orderExtld=104055_480804a4- https://m.edsoo.ru/ffOb31d
CBeTa
Hctounnku cBera.
IIpssMonuneitHOe https://gosuslugi.ru/edu-content/get- bubnnoreka [JOK
62 pacmipocTpaHeHue access?orderExtld=104055_8fe0f6d3- https://m.edsoo.ru/ffob365
Connua u JlyHsl
3aKOH OTpaKeHUS
cBeTa. 3epkaia. bubnmuorexa [JOK
63 Pemenwue 3a1a4 Ha https://m.edsoo.ru/ffOb38c
MPUMEHEHHE 3aKOHA 4
OTpa)kKCHHUS CBETa
[Ipenominienue cBera. bub6nuoreka [IOK
64 3aKOH MPEIOMIICHHUS https://m.edsoo.ru/ffOb3ae
CBETa a
65 [ToytHOE BHYTpPEHHEE bubnmoreka [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_480804a4-e4d2-11f0-bf5c-36adbf7c346d
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_480804a4-e4d2-11f0-bf5c-36adbf7c346d
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_480804a4-e4d2-11f0-bf5c-36adbf7c346d
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_8fe0f6d3-e4d2-11f0-816e-22d47ca7ceeb
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_8fe0f6d3-e4d2-11f0-816e-22d47ca7ceeb
https://gosuslugi.ru/edu-content/get-access?orderExtId=104055_8fe0f6d3-e4d2-11f0-816e-22d47ca7ceeb
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

66

67

68

OTpPa)KEHUE CBETA.
Hcnonn3oBanue
MOJIHOTO BHYTPEHHETO
OTpa)KEHUS B
OITHYECKUX
CBETOBOJAX

JlabGoparopHas
padora 8
"UccaenoBanue
3aBMCHUMOCTH yIJja
npeJoMJIeHust
CBETOBOIO JIy4a OT
yIJjia najeHus Ha
rpanuue "Bo3ayx-
crexyao'"
Ypok-koH(bepeHus
"Hcnoip30BaHue
MOJIHOTO BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS
CBS3b"

JInu3el. OnTudeckas
cuJjia TUH3bI

https://m.edsoo.ru/ff0b3c5
c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b3f2
c

69

[TocTpoenne
M300paKeHH B
JIMH3aX

bubnmoreka [JOK
https://m.edsoo.ru/ff0b444
a

70

JlabopaTopHasn
padora 9
"Onpenesienune
¢okycHoro
paccTosiHUA U
ONTHYECKON CHJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b420
6
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coOuparomiei
JIMH3bI"
Ypok-koHbepeHIus
"Onruueckue
JIMH30BBIC TIPUOOPHI"

I'na3 kak onTuyeckas
cucrema. 3peHue

VYpoxk-koHpepeHuus
" leheKThI 3peHMS.
Kak coxpanuts
3peHue"

Paznoxxenune 6enoro
CBETa B CIIEKTP.
OmnpiTel HeroTOHA.
Cnoxenune
CIIEKTpaIbHbIX
uBeroB. /{ucnepcus
CBeTa

JlabopaTopHas
padora 10 "OnbIThI
10 Pa3JIoKeHUI0
0eJioro cBeta B
CIEKTP U
BOCHIPUATHIO IIBETA
NpeaIMeTOB MPH UX
Ha0JIl0IeHu N Yepe3
LBETOBbIE
¢puabTpsl"

bubmuorexa [JOK
https://m.edsoo.ru/ff0cO0a7
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b468
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4
c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c0e2
a

76

Ypok-nIpaKkTUKyM
"BoiHOBEIE CBOMCTBA
CBETa: TUCIIEPCHS,
uHTephepeHIUs U
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mudpakus”

OmnbiTel Pesepdopaa u

bu6mmoreka [IOK

77 IJIaHeTapHas MOJICIhb https://m.edsoo.ru/ff0c12a
aroMma 8
ITocTynats! bopa.
78
Moaens aroma bopa
Ucnyckanue u BuG 10K
noInoTeKa
€HHE CBETa
79 TOTIOMIEHUE CBET https://m.edsoo.ru/ff0c144
atoMoM. KBaHTHI. c
JInHeluaTele CIIEKTPHI -
YPOK-IpaKTUKyM Eub 10K
"Hab o neHue NOJIMOTCKA
80 a https://m.edsoo0.ru/ff0c155
CIICKTPOB 0
ucmyckanus'" -
bu6mmoreka [IOK
PanuoakTuBHOCTE U
81 an https://m.edsoo0.ru/ff0c167
e€ BUJIBI 5
CTpOGHI/Ie aATOMHOTO Bubnuoreka LHOK
82 anpa. Hyknonnas https://m.edsoo.ru/ff0c18a
MOJIENb c
PaguoakTHBHEBIE bu6mmoreka [JOK
83 IIPEBPALLEHUS. https://m.edsoo.ru/ff0clal
N3oTomnsl 4
Pemenue 3anaq no
TeMe: bu6mmoreka [IOK
84 o https://m.edsoo.ru/ff0c1b4
PagunoakTuBHBIC a
npeBpaieHus" B
85 [Tepron moypacmaja
Vpok-kondepenuns bubmunoreka LIOK
86 "PapnoakTuBHBIE https://m.edsoo.ru/ff0c212
W3IY4YCHUs B TIPUPO/JIE, 6
MEIUIHE, TEXHUKE"
87 SnepHble peakuu. bubnmoreka [JOK
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3aKOHbBI COXpaHEHUs
3aps10BOTO U
MacCOBOTO YHCell

https://m.edsoo.ru/ffOclch
8

88

DHeprusi CBs3U
aTOMHBIX sifep. CBs3b
MacChI U DHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7
a

89

Pemrenue 3agad 1o
Teme "SnepHbie
peakuun"

90

91

92

Peaknum cuaTe3a 1
JieJIeHUs sAep.
Hcrounuku sHeprun
CoiHIa u 3BE3]

Ypok-koHbepeHIus

"SI nepHast SJHEpPreTUKa.

HeicTBus
paZvoaKTUBHBIX
U3JIy4YE€HUN Ha )KUBbIE
OpraHusmsl"

[Toxroroska k
KOHTpPOJIbHOM paboTe
0 TeMe
"DIeKTpOMAarHUTHOE
nouie.
DNeKTpOMarHuTHBIE
BOJTHBI. KBaHTOBBIE
SIBIICHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e8
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223
e

93

KonTponbhas padora
0 TeMe
"DJIeKTPOMAarHUTHOE
noJe.
DNeKTpOMarHUTHBIC
BOJIHBL. KBaHTOBBIE
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sABJIeHUS"

[ToBTOpEHHUE,
00o0mIeHue. B 1OK
n0InOTEKA
94 g;g;pjfg I;I;;Cy https://m.eds00.ru/ff0c245
"B3anmMoeiCcTBHE :
Ten"
[ToBTOpEHUE,
00o01enue. Pemenne b LOK
nOJIMOTEKA
95 E:SI:I:;);EIX S https://m.edsoo.ru/ff0c257
o Teme "TennoBbie 2
npoiiecch”
[ToBTOpEHHUE,
000011eHne. Pemenue
PacCiCTHBIX U bubnnorexka [JOK
96 Ka4YEeCTBEHHBIX 3a1a4 https://m.edsoo.ru/ffOc2a2
o Teme "KIIJ] 2
TETUIOBBIX
nBuraresein”
[ToBTOpEHME,
00001IcHue. Pemenue
PACUETHBIX H bub6nuoreka [IOK
97 KAYECTBEHHBIX 3A/1a4 https://m.edso0.ru/ff0c2b3
o teme "KII/] 0
3JIEKTPOYCTaHOBOK"
[ToBTOpEHUE,
00o6menwue. Bu6nunoreka [IOK
98 JlaboparopHbie https://m.edsoo.ru/ff0c2c5
paboThI 1O KypCy 2
"CBeToBbI€E sIBJICHUS"
99 [ToBTOpeHwue, bubnnorexka [HJOK

0000menne. Pabora ¢

https://m.edsoo.ru/ff0c2d6
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TEKCTaMU 10 TEME
"3aKOHBI COXpaHECHUS
B MeXaHuKe"

1

100

101

[ToBTOpEHHUE,
000011enue. Padora ¢
TEKCTaMM 110 TEME
"KojebaHus v BOJHBI"

[ToBTOpEHUE,
0000menue. Pabora ¢
TEKCTAMH 110 TEME
"CseToBbI€E siBIeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e8
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c304
4

102

[ToBTOpEHUE,
000011enue. Padora ¢
TEKCTaMH 110 TEME
"KBanToBas u
snepHas Gpusnka"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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B coorBerctBun ¢ HoBeiM mopsgkom ¢opmupoBanus PIIY (mpukaz MuHHCTEpCTBAa MPOCBEIECHUS
Poccutickoit ®enepartuu Ne 819 ot 12 Hos16pst 2021 rona)

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1J15$1 YYUEHHUKA

7 KJIACC

®dusuka, 7 kiace // [lepeimkun .M., UBanoB A.U. «Dx3amen», 2025.
«Dusuka. 7 xnacc. Pabouas rerpaap» — Xannanosa T.A., XannanoB H.K.;

8 KJIACC
®dusuka, 8 kiace // [lepeimkun .M., BanoB A.U. «Ox3amen», 2025.
«®Dwuzuka. § kimacc. Pabouas terpaap» — Xannanona T.A., Xannanos H.K.;

9 KJIACC
®wusuka, 9 knacc // lepeimkua .M., I'yrauk E.M., BanoB A.I., [letpoBa M.A. «3Ok3amen», 2025.
«®Dwuzuka. 9 knacc. Pabouas tetpans» — ['yrauk E. M., Bnacosa U. I'., Xannanosa T. A..

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

. coopHuK 3a1a4 1o ¢usuke /-9 knaccel (A. B. [leppikun)
. TeTpaau Juid JabopaTopHbIX padot nmo gusuke 7, 8, 9 kiaccsl (P. /I. MunbskoBa, B. B. 1Banosa, C.

B. Crenanos)

. Tecthl o pusuke 7, 8, 9 xkmaccwl (A. B. UeboTapera, O. U. ['pomiieBa)

. KOHTPOJIBHBIC U CAMOCTOSATENbHBIE PaboThI 1o dusuke 7, 8, 9 knaccel (O. U. 'pomiiesa)

o MeTom4ecKkue mocobus g yaurenent 7, 8, 9 kmaccsl (O. U. I'pomiiea)

. TUIaKTHUECKUe  MaTepuasbl, HampaBlieHHble Ha  (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM

rPaMOTHOCTH, 3 YPOBHS CJIOKHOCTH 3a]1a4
. Kuaura «®usuka Ha nanpiax» (Hukonos A. I1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC
1. bubnmoreka — Bc€ o mpeamery «dusuka». — Pexxum poctymna: http://www.proshkolu.ru

2. BuzeoomnsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru



3. Enunas komiekius nudpoBbIx 00pa3oBaTebHBIX pecypcoB. — Pesxxum moctyma: http://school-
collection.edu.ru
4. HTepecHbIe MaTepHallbl K YpoKaMm (PU3UKH MO TeMaM; TECTHI 0 TeMaM; HarJIsIHbIE TTOCOOUs K

ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. IludpoBeie oOpa3oBarenbHbIe pecypehl. — PeskuM mpoctyna: http://www.openclass.ru

6. DieKTpOHHbBIC yueOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru
8 KUIACC

1. bubnuoreka — Bcé mo npeamety «Pusnkay. — Pexxum gocryma: http://www.proshkolu.ru

2. BuzieoomnsIThl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Enunas kouteknus udpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Peskum moctyna: http://school-
collection.edu.ru
4. luTepecHble MaTepralibl K YpoKkaMm (DU3HKH 110 TeMaM; TeCThI 10 TeMaM; HarJIsAAHbIe TIOCOOUs K

ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarebHbIe pecypcehl. — Pexum qoctyma: http://www.openclass.ru

6. DieKTpoHHbIC yueOHUKH 10 pu3uke. — Pexxum mocryma: http://www.fizika.ru
9 KJIACC

1. BuneoomnbiTsl Ha ypokax. — Pexxum nocrymna: http:/fizika-class.narod.ru

2. Enunas xonnekuus U poBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum noctymna: http://school-
collection.edu.ru
3. MaTepecHbie MaTepuansl K ypokaM (DU3UKHU IO TEMaM; TECTHI 110 TEMaM; HarJISIHbIE TOCOOUS K

ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

4. [Tudpossie 0bOpazoBaTeabHbIe pecypcehl. — Pexxum qoctyma: http://www.openclass.ru

5. DnexTpoHHbIe Y4eOHUKH 10 pusuke. — Pexxum poctyma: http://www.fizika.ru

6.lucranumonnas mkoia Ne368 http://moodle.dist-368.ru/ OTkprIThIii Ki1ace. CeTeBoe 00pa3zoBaTeabHOE
coobmrecTBo. http://www.openclass.ru/node/109715

7. Enunas komrexuust ITOP. http://schoolcollection.edu.ru/catalog/

8. deaepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cents0ps» marepuansl o ¢pusuke. http://archive.1september.ru/fiz

11. Auumaru pusnyeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: odyyaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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