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IHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypoBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTaBI€HA Ha OCHOBE
MOJIOKEHUH W TpeOOoBaHWN K pe3yJabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obpasoBarenbHON Tporpammbl, npeactaBieHHbIXx B @T'OC OO0, Konmenmuu mpenogaBaHus
yuebHoro npenmera «Pusuka». a Taxke padoueir nmporpammsl Bocriutanus ['BOY «IKOJIA
No72 T".0. JOHELIK».

Copepxanue mporpaMMbl 10 GU3HMKe HAIIPABIEHO HA (HOPMHUPOBaHKE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOUINXCSl U OPraHU3alMI0 U3yuyeHUs] PU3MKHU Ha JAESTeIbHOCTHOI ocHOBe. B
nporpaMMe 1o (pU3MKEe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4E€OHOrO MpeaMeTa B peau3aluu
tpeboBanuit ®I'OC OOO K TUIAHUPYEMBIM JUYHOCTHBIM M METAalpeJAMETHBIM pe3yJbTaTaM
o0ydeHHs, a TaKXkKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX IPEJIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIETO0 00pa30BaHUs.

[Iporpamma no ¢u3MKe yCTaHABIMBACT pacIpelesieHHe yueOHOTo Marepuaia Mo roaam
oOyuenus (1o Kjaccam), NpeyaraeT NPUMEPHYIO TOCIEIOBAaTEILHOCTE H3YUEHHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS PEIMETHOTO COAEPKaHUS U yu€Te BO3PACTHBIX 0COOEHHOCTEN
oOydJaronuxcs.

[Iporpamma o ¢usuke papaboTana ¢ IeIbI0 OKa3aHUs METOJIUYECKOM MOMOIIH YUUTEIIO
B CO3/1aHUH pabodeli MPorpaMMEI 10 y4eOHOMY MPEAMETY.

®u3uKa ABISETCS CUCTEMOOOPA3YIONIUM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB M SBJICHUH, N3Y4aeMbIX XHUMHEH,
Ouonorueit, actTpoHoMuel U (puznyeckor reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIIsICT Hambosee SICHbIe 00paslbl MPUMEHEHHs HAayYyHOT'O METOAa
MO3HAHMS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUM O MUpE.

Onmna u3 TIaBHBIX 3a7a4 (PU3NIECKOTO 00pa3oBaHMsI B CTPYKType oOmiero oopa3oBaHUs
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHOM TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaromuxcs.

Nzydyenne ¢u3ukn Ha 0a30BOM YpOBHE IMPEAINOJaraeT OBJIaJICHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb:!

L Hay4YHO 00BACHATH SIBJICHUS
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'O UCCJICAOBAHUA,
L4 HHTCPNPCTUPOBATL HOAHHBIC W HCIIOJIB30BaTh HAYYHBIC [OOKA3aTCIbCTBA JIA

MOJTyYEHUS BBHIBOJIOB.
Ilenmn wm3ydeHus ¢U3NKKM HAa YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHMs OMpeEeiIcHBbI B
Konnenuuu npenogaBanust yue6Horo npeamera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLUsaX
Poccuiickoit ®exnepanuu, pealm3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE MPOrpaMMBI,
yTBepKIEHHOW pemenreM Komnernm MunncrtepctBa npocsemenusi Poccuiickoit denepanmn
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).
Henu nzyyenus pU3NKH:
o npuoOpeTeHnue MHTepeca M CTPEeMJICHHUS O0y4aroummxcs K HaydYHOMY H3YyUEHHUIO
IPUPOIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
o pa3BUTHE TPEACTABICHUII O HAYYHOM METOJ€ TMO3HaHUA U (OPMUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOLIUM SBICHHSM;
o dbopMupOBaHHE HAYyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTra H3y4eHUs OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;
J dbopMupoBaHHE TPEACTaBICHUNH O pond GU3MKA Ui Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUI;



o pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oymaymieil npodeccuoHanbHOMI
NESATeTLHOCTH, CBS3aHHOM ¢ (U3HMKOHM, TOATOTOBKAa K JalbHEHIIEMy OOYYEHHIO B OTOM
HaTPaBJICHUH.

JlocTikeHne STHX Iesiedl mporpamMmbl 1O (U3MKe Ha YpPOBHE OCHOBHOTO OOIIETrO
o0OpasoBaHus 00eCIIeunBaETCs pEeIICHUEM CIICAYIONINX 3a1ay:

o npuoOpeTeHne 3HaHUNH O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o npuoOpeTeHne YMEHHMH ONHCHIBATh M OOBACHATH (U3UUECKUE SBICHUS C
UCIIOJIb30BaHNEM TOJyYEHHBIX 3HAHUM;

o OCBOCHHME METOJIOB PEIICHHUS MPOCTEHIINX PACYETHBIX 3a]1a4 C UCIOJIb30BAHUEM
buznyecKkux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

o pa3BUTHE YMEHUH HaONI0aTh NPUPOJHBIE SIBICHUS U BBINOJIHATH OIBITHL,
nabopatopHble  paOOTBl U DKCHEPUMEHTAIbHBIE  HCCIEIOBaHHS C  HCIOJIb30BAaHUEM
U3MEPUTENBHBIX PHOOPOB;

o OCBOCHHE TTPUEMOB PabOTHI ¢ HHGOpMaIuen (PU3NIECKOTO COACPIKaHMsI, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MOCTIDKCHUSX (PU3MKHM, aHAIM3 M KPUTUYECKOE OLICHUBAHHE
UHpOpMaIny;

o 3HaKOMCTBO cO c¢epaMu NpodecCHOHANBHOM AeATENbHOCTH, CBS3aHHBIMU C
(bu3KUKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JTIOCTHXKEHUSAX (PU3HUECKON HAYKH.

Ha u3yuyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS
orBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 gacoB (2 4aca B
Henento), B 9 kinacce — 102 gaca (3 yaca B Heem10).

[Ipennaraemelii B mporpaMmme 1o (pu3uke nepedeHsb J1adopaTOpHBIX PabOT U ONBITOB HOCUT
peKOMEHIaTeIbHBIA XapaKTep, YUYUTEIb JEJaeT BBIOOP MPOBEACHUS JaOOPATOpPHBIX paboOT U
OTIBITOB C YUETOM UHIUBUYaIbHBIX OCOOCHHOCTEN 00Yy4arOIINXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJaHHi, TIpeAIaraeMbIX B paMKax OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.

B 7 xmacce no6asneno mo 1 yacy u3 pesepBHoro Bpemenu B T. 1 «®@usuka u ee poib B
MO3HAHUM OKpYyKaromero mupay», T. 3 «JlBmxkeHnue u B3auMmopeiicTue ten», T. 5 «Pabora u
MOIIIHOCTb. DHeprus» (Bcero 3 4.). C yuyeToM WHIWBHIYAIBHBIX OCOOCHHOCTEH OOYy4aromIUXCs
caenaH BbIOOp abopaTopHbIX pabotT: «l3MepeHHe Macchl Tella Ha PBIYAKHBIX BECax»,
«BpIsicHEHUE yCIIOBUM IIIABAHUS TEID).

B 8 kmacce no6asieno mmo 1 wacy u3 pesepsHoro Bpemenu B T. 2 «TemoBsie mporecco», T.
5 «MarauTHsbIe SBICHH», T. 6 « DNeKTpOMarHuTHas WHIYKIU» (Bcero 3 4.).

B 9 knacce no6asneno no 1 yacy u3 pesepBHOro BpeMeHu B T. 3 «3aKOHBI COXpaHEHHUS» 3a
cuer T. 5 «MexaHMUECKUHE BOJIHBI. 3BYK».



COJEPKAHUE OBYYEHUA
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Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o mpupoze. SABneHust npupoapl. PU3NUECKUE SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIC, FJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuuuH. Pusnyeckue MPHOOPHI.
[TorpemHOCTh M3MEpeHnid. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH HM3y4dalOT MPHUPOIY. EcTecTBeHHOHAy4YHBII
METOJ] TIO3HAHWs: HaOIIOJCHHME, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABIKCHHE THIIOTE3,
OKCIIEPUMEHT II0 TMPOBEpKE THUMOTe3, O0OBsicHeHue Habmogaemoro siBneHus. Omnucanue
(GU3UYECKUX SBICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usuveckre MpUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHUIN aHAIOTOBHIM U IHU(DPOBBIM

npudopom.

Jlabopamopuwvie pabomot u onvimel.

OmnpeneneHue UEHbI JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpAa.
H3mepenue paccTosHUMN.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpenenenne pasMepoB MAIbIX TEI.
W3mepenune temmeparypsl OpH TMOMOIIM >KUIKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccienOBaHUS MO TMPOBEPKE THUIIOTE3bl: JAIBHOCTh IMOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAIILHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHNH BelleCcTBA.

CrpoeHue BelmiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmxkenue dvacTtui BemiecTtBa. CBA3b CKOPOCTHM JBUKEHHSI YaCTUI[ C TEMIEpaTypoOu.
BpoynoBckoe nBmwkenue, nuddysus. B3aummoaeicTBHe YacTHIl BEIIECTBA: NPUTSIKEHUE H
OTTAJIKUBAHUE.

AR S e

ArperaTHple COCTOSIHMSI ~BEILECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U TBEPIBIX
(kpucTayuIMYecKux) Teia. B3auMocBsA3b MeXIy CBONCTBAMH BEIIECTB B Pa3HBIX arperaTtHbIxX
COCTOSHUSIX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO JBUKCHUS.

2. Habmognenue nuddysuu.

3. HaGmronenue siBiIeHUIA, OOBSICHIIOMIMXCS MPUTSHKCHUEM WA OTTAIKHBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHuEM doTorpaduii).

2. OmbIThI IO HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJIIPHOTO MIPUTSKCHHUS.

Paznen 3. /IBu:keHHe U B3auMoO/ieilicTBHE TeJl.

Mexannueckoe ABWXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.



SlBnenne wHepuMH. 3aKOH WHEpUUU. B3amMmopaelcTBuEe Tel KAk MPUYMHA H3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lnotHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozeucTBusi Ten. Cuia ympyrocth W 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBIIeHNE TATOTEHUs U cuila TshkecTH. CHita TshkecTr
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBJIeHHBIX 110 OJHOM MPSIMOH.
PaBnogeiicTByromas cuin. Cuna tpenus. TpeHue CKolbKeHUs U TpeHUe NMoKosi. TpeHne B mpupoe
Y TEXHUKE.

Hemoncmpayuu.

HaGmroieHrne MexaHn4eCKOTO IBIKEHUS Tela.
H3mepenune ckopocTu MPpsSMOJIMHEIHOTO ABH>KCHHUSL.
Habmionenue siBjeHUs] HHEPIIUH.
HaGmronenue n3aMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHUH TEJl.
CpaBHeHHE Macc MO B3aUMOCIHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOM.
Jlabopamopuwvie pabomot u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBHKEHUS (IIapuKa B >KUJIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jjaiee).
2. OmpeneneHne CpefHENd CKOPOCTH CKOJBXKEHHsS Opycka WM IIapuKa MO HAKJIOHHOU
IJIOCKOCTH.
3. Omnpenenenne MWIOTHOCTH TBEPIOTO TeEa.
4. OmpITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTsDKEHUs (edopmMariui) npy>KUHBI OT
IIPWIOKEHHOMN CUIIBL.
5. OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH M Ta3o0B.

Hasnenne. CriocoObl yMEHBIIICHUS U YBETMUCHUS JaBleHus. [[aBienue ra3za. 3aBUCUMOCTb
JaBJeHus ra3a oT 00béMa, Temmneparypsl. [lepenaya qaBieHus TBEPABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackansa. IIHeBMaTMyeckne MamMHbL. 3aBUCHUMOCTH JABJICHHS XKUIAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBianyeckue
MEXaHU3MBI.

Atmochepa 3emnu u atmocdepHoe naBiieHue. [IpUYuHBI CyIECTBOBAHMS BO3IYIIHOW
o6onoukn 3emiu. Omwir Toppuuennu. M3mepenue atmochepHOro naBiIeHHs. 3aBUCHUMOCTH
atMoc(epHOrO0 MJaBJICGHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(EepHOTrO AaBICHHUS.

JleficTBHE )XKUJIKOCTH U ra3a Ha TOTPYXEHHOE B HUX TeJ0. BriTamkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIEPATYPHI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coo0mmaronmecs: COCy/Ibl.

I'mppaBnuueckuii nmpecc.

[IposiBieHue neicTBHs aTMOC(HEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOM 4YacTH Tena |
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

VYcnoBue 1utaBaHus TeN: IUTaBaHUWE WM TOTPY)KEHHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS TJIOTHOCTEHN TeNa U KUJIKOCTH.
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Jlabopamopmuwvie pabomot u onvimel.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTpyKEHHOU B JKUIKOCTh
YacTH TeJa.

2. OmnpenenieHUE BBITAIKUBAIOIIECH CHIIbI, JCUCTBYIOIIEH Ha TeNo, MNOrpy:KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLLEH CHIIbI, ACHCTBYIOIEH HA TEJIO B KUIAKOCTH,
OT Macchl Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyXKEHHON B JKUIKOCTh YACTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOJKM U ONpeleseHue e&
TPY30NOABEMHOCTH.

Pasznea S. Pabora u MOIIHOCTH. JHEePrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIvyar, OJIOK, HAKJIOHHAS TNIOCKOCTh. [IpaBuiio paBHOBECHS phIyara.
[IpumeHneHne mpaBWiIa paBHOBECHs pbluara K OJOKy. «3o0yioToe mpaBuiao» MexaHuku. KITJI
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sueprusi. Kunernueckas u noreHuuanbHas sneprus. [IpeBpaiiienue oJIHOTo
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

1. Ompenenenue pabOTBI CWJIBI TPEHUS TPH PABHOMEPHOM JBWXKCHHHM Tela TIO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. MHccnenoBaHue ycaoBUM paBHOBECHS pbluara.
N3mepenue K11/ HakIOHHON MIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.

(98]
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Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE MTOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3smepbl aTOMOB W MoJIeKyJl. OmNbITB, NOATBEPKAAIONIME OCHOBHBIE  IOJIOXKECHUS
MOJIEKYJIIPHOKHUHETHYECKOU TEOPHUH.

Mopnenu TBEPIOTO, )KHUIKOTO B Ta3000pa3HOT0 COCTOSIHUM BellecTBa. Kpucrammmaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB Tra30B, )KHUIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKESHUMN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauuMBaHWE M KanWUIApHBIE sBJICHHS. TeroBoe
paclIMpEeHHE U CIKATHE.

Temmnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBMKEHUS YaCTHLI.
Buytpennss sneprus. CnocoObl N3MEHEHHUs BHYTPEHHEH SHEPTUU: TeIIoNepeiaya U COBEPIICHHE
paboTel. Buasl Terionepenayn: TeMIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHE.

KoymuectBo Temnorel. YaenpHasd TEIIOEMKOCTh BelIEeCTBA. 1€IUI000OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oamanca. [InaBieHune u OTBEpAEBaHHE KPHUCTAJUITMUECKUX
BEIIECTB. YeibHas TeroTa IulaBieHus. [lapooOpa3oBanue M KoHaeHcanus. Mcmapenue.
Kunenue. VYnaenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCUMOCTb TeMIEpaTyphl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIUBA. Y IeTIbHAas TEIJIOTa CTOPAHMUSL.



[Tpuntuner pabotel TeruoBbix aBuratene KIIJ[ TemmoBoro psuratens. TemmoBbie
JIBUTATEIH U 3aLIUTa OKPYKAIOLIEH Cpe/Ibl.
3aK0OH COXpaHEHUs U MIPEBPAILCHUs SHEPTUU B TEIIOBBIX MPOLIECCAX.
Hemoncmpayuu.
HaGnronenne 6poyHOBCKOTO JABHKEHUS.
Ha6monenue nuddys3un.
HaGmoneHne siBneH cMaurBaHUS ¥ KAWIIISIPHBIX SBICHUH.
HaGnrogenue TenioBoro pacumpeHus Tel.
W3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArpEeBaHWU UITH OXJIAKICHHH.
[IpaBuna uzmepeHust TeMIepaTypshl.
Bunael Tenonepenaun.
OxnaxieHre Mpu COBEPIICHUU PAOOTHI.
9. HarpeBanue npu coBepiieHUH pabOThl BHEIITHUMH CHIIAMH.
10. CpaBHEeHME TEIIOEMKOCTEN pa3IN4HbBIX BEILIECTB.
11. HabOmrogeHue KUIIeHUs.

NNk L=

12. HaGmrogeHre moCTOSIHCTBA TEMITEPaTypPhl IPH TUIABIICHUH.

13. Moaenu TEIUIOBEBIX ABUTATEIIEH.
Jlabopamopusie pabomul u onvimol.

OnBITH MO OOHAPYKEHHIO ICUCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSHKEHUSI.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

OnbIThI 10 HAOIIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
OnpeneneHue NaBiICHUS BO3IyXa B OAJIOHE MIMPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIaXKICHUS.

6. IlpoBepka THMNOTE3bl JIMHEHWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKOHN TPyOKe OT TeMIIepaTyphl.

7. HabmioneHue m3MeHEHHs BHYTPEHHEW SHEPruM Teja B pe3ysbTaTe TeIUlonepeadd U

paboTHl BHEIITHUX CHII.

8. HccrnenoBaHue sBJICHHs TETUIOOOMEHA MPU CMEITMBAHUH XOJIOTHON M TOPSUCH BOJIBI.

9. OmpeneneHue KOMWYECTBA TEIUIOTHI, IOJXYYCHHOTO BOJOW MpPH TEIUNIOOOMEHE ¢

HarpeThiM METAUNIMYECKUM IIUIUHAPOM.

10. Onpenenenne yneabHOM TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca vCnapeHus.

12. Onpenenenre OTHOCUTENIbHON BIIAXXHOCTH BO3AYyXa.

13. Onpenenenue yaelbHON TEIJIOTHI TUIABICHUS JIb/IA.

Pazgea 7. diekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

DnekTpu3anus Tei. J[Ba poaa 3JIeKTpUYecKuX 3apsaaoB. BzauMoaencTBue 3apsskeHHBIX TEIT.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOJEHUCTBUSI 3apsHKEHHBIX TEJI OT BEJIMUMHBI 3aps0B U
PacCTOSIHUS MEXY TeJIaMu).

OnekTpuueckoe noje. Hanpssk€HHOCTh anekTpuyeckoro mnoiist. [IpuHiun cynepno3uiuu
AJICKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAHUS DSJIEKTPUYECKOrO TOKa. M CTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHHUTHOE).
DIEKTPUYECKHM TOK B )KUJIKOCTSIX U ra3ax.
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Onektpuyeckas 1nenb. Cuna Toka. OJeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MpPOBOJIHUKA. YIeJIbHOE COMNPOTUBIEHHWE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJJIeIbHOE COEAMHEHUE TPOBOIHUKOB.

PaboTa 1 MomHOCTE 3MeKTpruyYecKoro Toka. 3akoH [[xoymnsa—JIeHna. DnaekTpudyeckue mnenu
U IOTpeOUTENH INEKTPpUIECKoi SHepruu B ObITy. KopoTkoe 3amMbIkaHHE.

[TocrosnHble MarHuThl. B3auMopneicTBuE NOCTOSHHBIX MAarHuTOB. MarHuTHOE MoOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHE AJis *KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHoe mose
3JIEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. J[efiCTBE MAarHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUrareilb MOCTOSHHOTO TokKa. lcmosib3oBaHue
AJIEKTPOJIBUTaTEIeH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SIBneHue  neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenuna.
Onektporedeparop. CrocoObl TOJYYCHHUS JJICKTPUUYECKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa polia ANEeKTpUYECKUX 3apsA0B U B3aUMOJCHCTBHE 3apSKCHHBIX TEL.
Y CTpolCTBO M ICMCTBHE DIIEKTPOCKOIIA.

DIIEKTPOCTATUUYECKAS UHTYKIIHSL.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY M AUDIIEKTPUKH.

MopenrupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

e A S

HcTounrkH MOCTOSIHHOTO TOKA.

9. JlelcTBUSA AIEKTPUIECKOTO TOKA.

10. DnexTpuyecKkuil TOK B 5KUIAKOCTH.

11. I'a30BbIit pa3ps.

12. 3mepeHue cuiibl TOKa aMIepMeTpOM.

13. MI3mepeHne aIeKTpUYeCKOro HaNpsiKEHHUsI BOJIbTMETPOM.

14. PeoctaT u Mara3uH CONPOTHUBJICHUA.

15. B3aumonencTsre NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3IE€IeHUs MTOJIFOCOB MarHUTA.

17. MonenupoBaHuE MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

18. OnsIT OpcTena.

19. MarauTHOE 1oJie TOKa. DJIEKTPOMAarHuT.

20. JlelicTBME MarHUTHOTO MOJIsI HA IPOBOJAHUK C TOKOM.

21. DnexTpoABUrarTeib MOCTOSHHOIO TOKA.

22. VccnenoBaHue SIBJECHUS 3JIEKTPOMArHUTHOM MHIYKIIHAH.

23. Onsbitel Dapajes.

24. 3aBUCHMOCTb HaIlpaBJICHUs HHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €TI0 BO3SHUKHOBEHHUS.
25. DIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimel.

OnbIThI 10 HAOTIOECHUIO SJIEKTPU3ALUU TSl UHAYKLIHUEN U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKHU.
COopka u mpoBepka paboThl JIEKTPUIECKOH LM MOCTOSIHHOTO TOKA.

W3mepenne 1 peryaupoBaHUe CUIIbI TOKA.

W3mepenre u peryaupoBaHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYILLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HaNpsHKEHHsI Ha PE3UCTOPE.
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7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JIMHBI, TJIOIIA U OMIEPEYHOTO CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUM MPU MOCIIEI0OBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia sl CHIIbI TOKA IPU MapajijIieIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue paboThI SMEKTPHUECKOTO TOKA, UIAYIIETO YepPe3 PE3UCTOP.

11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUECKOTO TOKA, BBIJENIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 JJAMIIOUKY, OT HAIPSIKEHUS HA
HEH.

13. Onpenenenue KII1J/I narpeBarens.

14. VccnenoBanrie MarHUTHOTO B3aUMOCHCTBUS MMOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHUTHOTO TIOJISi TIOCTOSIHHBIX MAarHUTOB TNpU HMX OOBEIWHEHUU U
pa3aeNeHun.

16. UccnenoBanue neMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJNKY.

17. OnbIThl, IEMOHCTPUPYIOILIKE 3aBUCUMOCTb CHJIbI B3aMMOJIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKAa U HaIPaBIIEHUS TOKA B KaTYyIIIKE.

18. N3ydueHue nercTBUs MArHUTHOTO TOJI HA MPOBOJHUK C TOKOM.

19. KoncTpynpoBanue u u3yuyeHue paboThl 3IEKTPOIBUTATEIS.

20. Uzmepenne KIIJ] anekTponBUraTeIbHON YCTAaHOBKH.

21. OnpITBl IO HWCCIETOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM HMHAYKIWH: HCCIECIOBAHUE
M3MEHEHUH 3HaYeHUs] U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHasi Touka. CuctemMa orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO0 JBWKECHHUS. PaBHOMEpHOE MNpSIMOJIMHEWHOE JBWXKEHHE. HepaBHOMeEpHOE
npsiMoJIMHEeHOe JBM>KeHHe. CpelHsisi MU MTHOBEHHAs CKOPOCTh Teja MpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOycKkopeHHOE MpsiMoJinHelHOe BIkeHne. CBoOoaHOe najeHune. OnbIThI
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTH. [lepuon u yacrora oOpamienus. JluneliHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepsbiii 3akon Herotona. Bropoii 3akon Hetorona. Tperuii 3akon Hetorona. [IpuHimn
CYNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: cuia TPEHHUS CKOJbXKEHHSA, CHUJIA TPEHHUS
MIOKOS1, APYTHE BUJBI TPEHUS.

Cuna TsKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MajeHHUS.
JBuwxenue mianeT Bokpyr Conunua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U ieperpy3Kku.

PaBHOBecue MaTepuanbHO TOUKH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpallleHusi. MoMeHT cwibl. LIeHTp TsokecTu.

Nmnynec Tena. M3menenne mmnynbca. UMmynbe cuiibl. 3aKOH COXpPaHEHHS MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CWII TSXKECTH, ynpyroctd, Tpenus. CBs3b
sHepruu u pabotel. lloTeHmanbHas SHeprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHnmanpHas sHEprus cxkaToil npyxuHbl. Kunetudeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPTruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HabnropeHne MeXaHHMYECKOTO ABM)KCHUS TEIa OTHOCUTEIILHO Pa3HbBIX TEN OTCUETA.
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7.

8.

9.

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

CpaBHeHHME TyTEH W TPACKTOPUM ABUIKEHHS OJAHOTO W TOTO K€ TeJIa OTHOCHUTEIIHBHO
pa3HbIX TEJN OTCUETA.

N3mepenune CKkoOpoCTU U YCKOPEHHS TIPSIMOJIMHEMHOTO IBUKEHHUS.

HccenenoBanue Npu3HaKOB PpABHOYCKOPEHHOTO IBHMXKEHHUS.

Habmioenue ABMKEHUS Tella 0 OKPYKHOCTH.

Habmtonenne MexaHMUeCKuX SBJICHHMA, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkan
npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KCHUN OTHOCUTENILHO KaOWHeTa (DU3UKH.
3aBHCUMOCTbH YCKOPEHHS T€JIa OT MAcChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.
HaGnronenue paBeHCTBA CHJT IPH B3aUMOJICHCTBUAU TEJI.

N3menenue Beca Tena Npu YCKOPEHHOM JIBU)KEHHH.

IIepenaua nmmysnbsca Ipu B3aMMOJECHCTBUU TEIL

[IpeoOpazoBanwms SPHEPTUU TIPU B3aUMOICHCTBHH TEJl.

CoxpaHeHne UMIYJIbCa MPU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMITYJIbca MPU a0COIFOTHO YIIPYTOM B3aUMOICHCTBUH.

HaGmroieHne peakTHBHOTO JIBUKCHUSI.

CoxpaHeHHEe MEXaHMYECKON YHEPTUHU TTPU CBOOOHOM I1aJICHUH.

CoxpaHeHHEe MEXaHUYECKON SHEPTUU NIPU IBH)KEHHUH TeJIa O JEHCTBUEM IPYKUHBI.

Jlabopamopusie pabomul u onvimol.

1.

*

10.

11.

KoHcTpyupoBanue TpakTa IS pa3roHa M JadbHEHUINEro PaBHOMEPHOTO JBHKEHUS
HIapUKa WIH TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsI Opycka WM JABIXKEHHUS IIapuKa I10
HaKJIOHHOM IJIOCKOCTH.

Ornpenenenne yCKOpPeHHUsl Tejla MPU PaBHOYCKOPEHHOM JABMKEHUU IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JABMXEHHUU 0€3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka TUIOTE3bI: €CITH MIPH PABHOYCKOPEHHOM JABMKCHUH 0€3 HAYaIIbHON CKOPOCTH
MyTU OTHOCSTCA KaK psiJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOI'O
TABJICHUS.

Onpenenenne ko3P huIMeHTa TPESHUS CKOTbKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKCHHHM Tejla II0
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIIPYTOCTH MpPU MOABEME Tpy3a C HCIOIb30BAaHUEM
HEMOJIBYKHOTO U MOJABHKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannyeckne Kojie0aHUs U BOJHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPHCTHKW KoOJeOaHWM: MEPHOJ, 4acToTa,
aMIuIuTyja. MaTreMatTudeckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruu mnpu
KOJIe0aTEIbHOM JIBIKEHUH.

3aryxatomue kojeOaHus. BeinyxkaeHHbsle konebanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHM4eCcKUX BOJH. [IpononbpHble U nonepeyHble BOIHBL. J[JIMHA BOIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbBI B TBEPJOM TeJle, CEICMUYECKHUE BOJIHBI.

3Byk. [ poMKOCTB 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.

Habmionenue xonebanuii Ten mojx AEUCTBUEM CHIIBI TSKECTH M CUJIBI YIIPYTOCTH.



HaGmronenue konebanmii rpy3a Ha HUTH M Ha IPY>KUHE.

HaGmroieHne BIHYK/ICHHBIX KOJeOaHUi U pe3oHaHca.

PacrnipoctpaneHnne mpoJoIbHBIX U MONIEPEYHBIX BOJH (Ha MOJIETIH).

Habmionenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKUH pEe30HaHC.

Jlabopamopusie pabomul u onvimol.

1. OmpeneneHue 4acTOTHI U MEPUOJIA KOJIEOAHUI MaTEMaTHIECKOTO MasiTHUKA.

2. OrmpexaeneHne 4acTOThl U IEPHO/Ia KoJeOaHU IPYKUHHOTO MasTHHUKA.

3. HccnenoBanune 3aBUCUMOCTH TEepHOaa KOJICOAHHWI MOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HATH.
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4. WccrnenoBaHue 3aBHUCHMOCTH IEpHOJA KOJICOAHWN MPYKHMHHOTO MAasSTHHKA OT MAacChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TeEpHoJa KOJeOaHWi Tpy3a, MOABEHICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb TIEpH0/1a KOJIeOaHU MPY>KUHHOTO MasiTHUKA
OT MAaccChl I'py3a U )KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs: CBOOOIHOTO A ICHUS.
Pa3nes 10. D1eKTPpOMArHUTHOE 10J1€ M 3JIeKTPOMarHUTHbIE BOJIHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJH. [lIKkasa 351eKTpOMarauTHBIX BOJH. VCronb30BaHNUE 3JIEKTPOMAarHUTHBIX BOJIH JIJIS1 COTOBOM
CBSI3U.
DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomul u onvimol.
1. W3ydeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO TeedoHa.
Pa3zpnen 11. CBeroBble sIBJICHMS.
JlyueBasg moxenb cBera. Mcrounuku cpeta. I[IpsMonMHEHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpa)keHUs CBETA.
[Ipenomiienne cBeta. 3aKoH IpesiomileHus: cBeTa. [loiHOe BHYTpEHHEE OTpakKeHUE CBETA.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox nydeir B ymn3e. OnTuyeckas cucrema (oroammapara, MHUKPOCKOMA H
Tesneckona. [’ a3 kak onTudeckasi cucreMa. bim3opykocTs U AabHO30PKOCTb.
Paznoxxenne 6enoro ceeta B ciekTp. OnbiTel HetoToHa. Cl0kKeHne CeKTpalbHBIX IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE paclpOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBO/I.
Xon styueit B cobuparomeit TuH3e.
XoJ1 Tydei B pacCEeUBalOIIEH JIMH3E.
[TomydyeHnne n300pa’keHUI ¢ TOMOIIBIO JIMH3.
9. Tpunuun aedicTBus poToanmapara, MUKpPOCKOIIA M TEJIECKOTA.
10. Monens rnasa.
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11. Pa3noxenue 6enoro cBeTa B CIIEKT.



12. TTonmy4yeHue 6€0T0 CBETa MPH CIIOKEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTHU yTJla OTPAXKEHUS CBETOBOTO JIyda OT yrijia MaJeHHUs.

2. W3yueHue XapakTepHUCTUK U300pa’keHUs IpeaMeTa B IIJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIICHHsI CBETOBOIO JIyda OT yria MajeHus Ha
TPaHUIIE «BO3AYX—CTEKIIO».

[Tonydenue n300paxeHuii ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.

Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTMH3HI.
OMnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAOIIOJACHHUU Yepe3 IBETOBBIC
(GUITBTPBI.

Paspnen 12. KBanTOBBIC SAIBJICHUS.

Omnbitel Pe3epdopna u mianerapuas mozaenb aroma. Mogaens atoma bopa. Mcnyckanue u
norJomieHue ceeta atoMoM. KBanTel. JIuneiyaTeie ClIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-m3nydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mopens aroMHoro sigpa. M3orombel. PamnoaktuBHBIE mpeBpanieHus. llepuon
MoJTypacmnajia aTOMHBIX SEp.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YMCEN. DHEPTUsl CBSI3U
aTOMHBIX sifiep. CBs3b Macchl U 3HEpruu. Peakuuu cuntes3a u neneHus saaep. crounuku sHepruu
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CouHIia ¥ 3BE31.
Snepnas sHepretuxa. JledcTBUs paauoaKTUBHBIX U3JIYYEHUN HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.

CrieKTpbl U3J1y4€HNUs U TOTJIOMICHHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bomopoa.

Habmionenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOIUX U3TyYCHUH.

Peructpanus nznydeHust pUpOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuwvie pabomot u onvimel.

1. HaGmiogeHue CIUIONIHBIX U JIMHEHYATHIX CHEKTPOB U3ITyUCHHS.

2. HccnepnoBaHue TpPEKOB: HM3MEPEHUE JHEPIMM YacTHIBl IO TOPMO3HOMY HyTu (1O

dboTorpadusim).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpUTENBEHO-00001IAIONTNI MOy b IPEIHAZHAYCH AJISl CUCTEMAaTH3aIMK U 0000IIeHUs
MPEIMETHOTO COAECPKAHUSI U ONbITA ACSITEIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
bu3nKy, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHy Mo (u3MKe AJis
00y4aromuxcst, BBIOPABLIMX 3TOT Yy4EOHBIH MpeaIMeT.

[Ipu n3ydeHnn JaHHOTO MOAYJIS PEANIU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIbI IEATEIILHOCTH,
Ha OCHOBE KOTOpPBIX OOECHEYMBAETCA JOCTHKEHHE TMPEAMETHBIX M MEeTalpeIMEeTHBIX
IUIAHUPYEMBIX PEe3yJlbTaTOB O0O0y4YeHHs, (OPMHUPYETCS] E€CTECTBEHHOHAy4yHasi T'PaMOTHOCTH:
OCBOEHHME HayYHbIX METOJIOB UCCIIEIOBaHMSI IBJICHUI IPUPOABI U TEXHUKHU, OBJIaICHUE YMEHUSIMU
OOBICHATh (PU3MUECKHUE SBICHUS, IPUMEHSS MOJMydCHHbIC 3HAHU, PEIIaTh 33a4i, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIATBHO IEATEIbHOCTHBIA XapaKTep JAHHOIO pa3fena peain3yercs 3a CYET TOro,
YTO 00Y4aroNIrecs BHIMOIHAIOT 33aJJaHNs, B KOTOPBIX UM IIPEIaraercs:

AR e

. Ha OCHOBE IOJIYY€HHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBACHATH (GU3UYECKUE SIBICHUS
B OKpY’Karoler MpUpoAe U OBCETHEBHOM KU3HU;



L4 HCIOJIb30BATh HAYYHBIC MCTOJAbI UCCICAOBAHUA (I)I/IBI/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4YHCIIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHUICCKUX BBIBOJIOB,

O0OBICHATH HAaYYHBIC OCHOBBI HanOoJIee Ba)KHBIX IIOCTPI)I(GHI/IP'I COBPCMCHHBIX TGXHOHOFHﬁ,

HaImpuMmep, MpakTUICCKOro UCIoJIb30BaHUA Pa3JIMYHBIX UCTOYHHUKOB SHCPTHUHU HA OCHOBC 3dKOHA

MMPEBpAIICHUA U COXPaHCHH BCEX U3BCCTHBIX BUJIOB OHCPTHH.



INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nKn Ha ypOBHE OCHOBHOTO O0OIIEero oOpa3oBaHUsS HaMpaBiIeHO Ha

AOCTHIXKCHUC IMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMETHBIX 06p330BaT€J'II)HBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Y

oOyudaromerocst 0yayT c(hOpMHUPOBAHBI CIIETYIONINE TMYHOCTHBIE PE3YIIbTATHI B YACTH:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBIICHUE WHTEpeca K MUCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (hr3mueckoi
HayKH;

LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKJEHHH OOILECTBEHHO 3HAYMMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3UKH;

OCO3HaHHE Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTH4YeCcKOro BOCTIUTAHMS

BOCIPUATHE SCTETHMUYECKUX KayecTB (U3NYECKOM HayKu: €€ TapMOHHYHOTO IOCTPOEHUS,
CTPOroCT, TOYHOCTH, JIJAKOHUYIHOCTH,

4) 1IEHHOCTH HAYYHOT'0 MO3HAHHUSA:

OCO3HAaHWE IIEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaJKHEUIIIEH COCTABIISIONIEN KYIbTYpHI;

pa3BHUTHE HAYYHOU JTFO003HATENLHOCTH, MHTEpPECa K UCCIIEA0BATEIHCKON IEATETHHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAIBLHOI0 0J1ATONOJYy M

OCO3HaHHWE IIEHHOCTH 0e30MacHOT0 00pasa )KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaYKHOCTH IpaBMJI 0€30IaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, C JJIEKTPUUECKUM U
TEIUIOBBIM 000pYIOBaHUEM B IOMAILIHUX YCIOBHUSAX;

c(hOpMHUPOBAHHOCTh HaBbIKA pPeQUICKCUH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY U TaKOTO Ke
IpaBa y Apyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

aKTUBHOE yYacTHE B pEIICHMM NMPaKTUYECKUX 3a/Jay (B paMKax CeMbH, 00pa3oBaTelIbHOM
OpraHu3allH, TOPOJIa, Kpast) TEXHOJIOTUYECKON U COIMATIbHON HAIPaBICHHOCTH, TPEOYIOIINX
B TOM 4YHCIIEe U PU3NYECKUX 3HAHUI,

HMHTEPEC K MPAKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0OTMY€eCKOT0 BOCIIMTAHMS:

OpHEHTAIlMs] Ha MpUMEHEHHe (U3UYECKUX 3HAHUM Ui pemeHus 3agad B objacTu
OKpY>Karollen cpe/ipl, INIaHUPOBAHUSI TOCTYIIKOB U OLEHKU MX BO3MOXKHBIX MOCIEACTBHUM IS
OKpY>Kalollleu Cpeibl;

OCO3HaHHUE TN100aJbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

8) ajanTanuu K U3MEHSIIOMUMCH YCJAOBHSAM COIMAJILHON M MPUPOIHOM Cpeabl:
MOTPEOHOCTH BO B3aUMOJICHCTBUY TP BHIMIOJIHEHUH UCCIIEIOBAHUM U MTPOEKTOB (hHU3HUECKOI
HAIpaBJIIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUAM APYIHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTh;
NOTpeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM YHCIIe OPMYITUPOBATH UI€U, TIOHATHS,
TUNOTE3bI O (PU3UUYECKUX 00BEKTaX U SIBICHUSIX;

oco3HaHue AePUITMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
IUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;



CTpEMJICHHE aHATM3UPOBATh M BBISBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA 1 IKOHOMUKH, B
TOM YHUCJIE C UCTIOJIb30BaHUEM (UBHYECKUX 3HAHMUIA,

OLICHKa CBOMX JEHCTBUI C y4€TOM BIMSHHMS Ha OKpPYXKAIOUIYI0 Cpeay, BO3MOXKHBIX
IJ100aBHBIX TOCTIEACTBUM.



METAINIPEAMETHBIE PE3YJIbTATbBI

B pesymbraTe oOcBOeHHs mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETo

obpazoBaHusi y oOyuaromerocss OyayT chOpMHPOBAaHBI MeTampeaMeTHbIe pe3yJabTaThl,
BKITIOYAOIME TII03HABATEIbHBIC YHHBEpPCAIbHBIC Yy4YeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJbHbIC YUeOHbIE ICHCTBHSI, PETYISTUBHBIC YHUBEPCATIbHBIC YUeOHbIC 1EHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
Bba3oBble jiornueckue AeicTBUA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBJICHUH);
YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIAcCU(PHUKAINHU, OCHOBAHHMS Uil 0000IIEHHUS U
CpaBHEHUS;

BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYUS B paccMaTpuBaeMbIX (hakTax, NAaHHBIX H
HaOJIOJICHNSAX, OTHOCSIIIUXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIIATh IPUYMHHO-CICICTBEHHBIC CBSI3M TPH HW3YyYCHUH (QHU3MYECKUX SBICHUH W
NpOIIECCOB, JeiaTh BBIBOABI C HCIOJb30BAHMEM JEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOYECHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEINYHH;
CaMOCTOSITENIFHO BBIOMpATh crocol pemieHus yd4eOHOM (U3MuecKkoil 3ajaum (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pELICHUs, BbIOOp Hamboyiee MOAXOAALIETO C  Y4ETOM
CaMOCTOSATEIIFHO BBIACICHHBIX KPUTEPUER).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

MCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS,

MPOBOJNTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN (hU3MUECKU
9KCIIEPUMEHT, HEOOJIbIIIOE HCClieloBaHNe GU3NUYECKOTO SIBICHUS,

OIICHUBATh HA TPUMEHUMOCTb W JIOCTOBEPHOCTh WH(OPMAIIMIO, TIOJYyYEHHYIO B XOJe
HCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATh 000OIIEHNUS U BBIBOABI MO0 PE3yjbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, OIBITA, UCCIICOBAHNUS;

MIPOrHO3UPOBATh BO3MOKHOE JajbHeillee pa3BuUTHE (U3UYECKUX MPOIECCOB, a TaKKe
BBIIBUTaTh MPEINOI0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Paborta ¢ unopmanmeii:

NPUMEHATh Pa3IUYHBIE METOAbI, MHCTPYMEHTHl M 3ampoChl HpU TOHCKE M O0TOOpe
UH(OPMALIMU WU TaHHBIX C YIETOM MPEUIOKEHHON yueOHoM (hru3ndeckoi 3aaaun;
aHaAJM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMALIMIO Pa3InYHBIX BUIOB
U GOpM IpeICTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMalbHYIO (opMy mpencTaBieHuss HHGOPMAIMHU H
WIUTIOCTPUPOBATh peIlacMble 3aJauydl  HECJIOXKHBIMH CXEMaMH, JHarpaMMaMH, WHOM
rpaduKoOi U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

B XOJIe 00CYXICHHUS YIeOHOr0 MaTepHraia, pe3yabTaToB JJa0OpaTOPHBIX PabOT M IPOCKTOB
3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CYK/1aeMOI TEMBI M BRICKA3hIBATh U], HAIICIICHHBIE Ha
pelIeHre 3aa4y U ToIIepKaHKe 01aroKeIaTeTbHOCTH OOIECHUS;

COTIOCTABJISITH CBOM CYXKJEHUS C CYKICHUSIMH APYTUX YIaCTHUKOB JMANIOra, OOHAPYKUBATh
pasIu4ne U CXOACTBO TO3UIIHIA,

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJTUYHO MPECTABIATh PE3YJIBTAThl BHITTOJIHEHHOTO (PH3UYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA);



NOHMMAaTh M UCIOJb30BATH MPEHMYILECTBA KOMAHIHOW M MHIUBUAYAJIBLHOW pabOTHI MpH
pelieHnu KOHKPETHON (PU3UIECKOM MPOOIIeMBI;

NPUHUMATh [ COBMECTHOHM JEATENbHOCTH, OPIraHW30BBIBATH JCHCTBUS 1O €&
JOCTIDKEHUIO: paCIpENeNsaTh POJIM, OOCYXAAaTh TPOIECCHl M PE3YJIbTaThl COBMECTHOM
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIO/ICH;

BBITIOJIHATh CBOKO 4YacTh pabOThI, JOCTHTas Ka4eCTBEHHOTO pe3ysbTaTa IO CBOEMY
HAINpaBJICHUIO U KOOPIAUHUPYS CBOU JACHCTBHS C APYTUMHU WICHAMU KOMaH[IbI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO KPUTEPHUSAM, CAMOCTOSTEILHO
c(hOpMyYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmn3anus:

BBISIBJIATH NPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYalHsAX, TPEOYIOIMX IS PEIICHHS
¢u3nUecKuX 3HaHUH;

OPHEHTHPOBATbCA B PA3IMYHBIX MOAXOJAX NPHUHATUS peleHUH (MHIUBHIYaJTbHOE,
NPUHATHE PEILICHUS B TPYIIE, IPUHATUE PEIICHUH rPyIIoil);

CaMOCTOSATENIFHO COCTABISTh QJITOPUTM pEUIeHUS (HU3MYECKOM 3aJaudl WM IUIaHa
UCCIICIOBaHUA C YYETOM MMEIOIINXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh ITpeJylaracMble BApUAHTHI PEIICHHIA;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJICKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMM U IpeUIarath IjIaH €€ U3MECHECHMS;

OOBSICHATD MPHUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yJbTaTOB JESTEIbHOCTH, /1aBaTh
OLICHKY MTPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM 4YHCJE B XOJ BBIOJHEHUS (PU3HUECKOTO
UCCJIEIOBAHMSI WJIM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHUBIIMXCS CUTYallUH,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM;

CTaBHUTH ce0sl Ha MECTO JPYroro 4eaoBeKa B XOZe CIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro;

NPU3HABaTh CBOE MIPABO HA OIIMOKY MPU PELICHNU (PU3HMUECKUX 3a7a4 UIH B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHiy 00yueHus B 7 Kjacce npeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE JOJIKHBI OTPaXaTh

c(OPMHPOBAHHOCTD y O0YYAIOIINXCSl YMEHUH:

UCII0JIb30BaTh MOHATHS: (PU3HMUECKUE U XUMUUYECKHUE SIBIICHUS, HAOII0ICHUE, SKCIIEPUMEHT,
MOJIeNIb, THUIOTE3d, EAUHMULBI (U3NYECKUX BEJIMYMH, AaTOM, MOJEKyJa, arperaTHble
COCTOSIHUSL BeliecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBIIKEHHE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHUS, pAaBHOJAEHCTBYIONIAs CUIIA,
nedopmarus (yrnpyrasi, IiacTi4eckasi), HEBECOMOCTb, COOOIIAIONITUECS COCY/IBI;

pa3nuuath sBIeHUs (IudQy3usi, TEMIOBOE IBM)KEHUE YaCTUI[ BEILECTBA, PaBHOMEPHOE
JIBUKCHHE, HEPABHOMEPHOE [BIDKCHHE, WHEPLMs, B3aUMOJIEHUCTBUE TEI, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BpallleHMs, Iepefada JaBiICHUS TBEPABIMU TEIaMH,
KHUIKOCTSIMM UM TazaMH, aTMoc(epHOe [aBlieHHE, IUIaBaHUE TeJ, MPEBpaILCHH



MEXaHUYECKOM PHEPIruu) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3MUYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOILIEM MUPE, B TOM
yrcie pusnyeckue sBICHUS B IPUPOE: IPUMEPHI IBIXKEHUS C PA3INYHBIMU CKOPOCTSIMU B
KUBOM M HEKUBOM IPHUpOJE, NEHUCTBUE CWIBI TPEHHUS B NPHUPOJE M TEXHUKE, BIMSHUE
aTMOC(EPHOTrO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PbIO, pbIYard B TEJE YEOBEKa,
Opyd 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3ajjauyy B y4eOHYIO, BBIICNSATH CYILECTBCHHBIC
CBOicTBa (TTpU3HAKK) GUBNIECKUX SBIICHUM;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHHS, HCIONB3YS (U3NUECKHE
BEJIMYHMHBI (Macca, 00bEM, TNIOTHOCTD BELIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTD,
CHJIa YNpPYrocTH, CWJa TSXKECTH, BEC Tela, CUja TPEHUs, AaBleHHe (TBEpIOro Tena,
AKHUJIKOCTH, ra3a), BBITAJIKUBAIOIIAS CHUJIA, MEXaHUYecKasl paboTa, MOLIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIBI, KOX(QHUIMEHT TIOJE3HOTr0 JICWCTBUS MEXaHW3MOB, KHHETHYECKas M
NOTEHIMAJIbHAsT SHEPrHs), IPU OMHMCAHUHM TNPABUIBHO TPAKTOBATh (PU3NUYECKUNA CMBICH
UCIOJIb3YEMBbIX BEIMUYUH, UX O00O3HAYEHUs M €AMHUIBI (PU3NYECKUX BEIUYMH, HAXOJUTh
(GOopMyInbl, CBS3BIBAIOLINE JAaHHYIO (DU3MUECKYIO BEJIMYMHY C JAPYITMMH BEIMYMHAMH,
CTPOUTH TpapKH U3YUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEITHUNH;

XapakTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS M MPOLECCHI, MCIOJb3Ys MpaBUIIa
CJIOXeHus cuil (BIoJib OAHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBECHUS phlyara (0JI0Ka), «30JI0TOE MPABHII0» MEXAHUKH, 3aKOH COXPAaHCHHS
MEXaHUYECKOM SHEepruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa H
3aIllAChIBATh €T0 MaTEMaTHYECKOE BBIPAXKCHHUCE;

OOBSICHATH (PU3NYECKUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTEpa: BBIABIATH NPUYMHHO-CIICIACTBCHHBIE
CBSI3U, CTPOUTH OOBACHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ ONMopod Ha 1—2 U3y4YEHHBIX
CBOWCTBA (PM3MYECKUX SBICHUN, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemaTh pacyéTHble 3a7auu B 12 1eHCTBUS, UCTIONb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLIUE
(u3nUecKre BEITMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a1a4M 3alIUChIBATh KPATKOE YCIIOBHE,
HNOJCTABIATh (U3NYECKUE BEIMYUHBI B (OPMYJbl M MPOBOAUTH Pacu€Thl, HAXOAUTh
CIpaBOYHBbIC JaHHBbIC, HEOOXOIAMMBIE Ui PELICHUs 3a/1ay, OLICHWBATh PEATUCTUYHOCTD
NOJYYEHHOU (hU3NYECKON BEIMUHHBI,

pacro3HaBaTh IpoOIEMbl, KOTOPHIE MOKHO PEIINTh MPH MOMOLIH (PU3UUECKUX METO/IOB, B
ONMCAHUU MCCIIEA0BAaHUS BBIIEIATh MPOBEPSIEMOE MPEATIONOKEHUE (TUIIOTE3Y), PA3INUYATh
U UHTEPHPETHPOBATH MOJIyYEHHBIN PE3ysbTaT, HAXOIUTh OLUIMOKU B XOJI€ OMBITA, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTATAM;

IPOBOJIUTH OMBITHI IO HAOIIOAEHHUIO (PU3NYECKUX SBICHUN MM (GU3NYECKUX CBOMCTB TEIN:
(opMynHpOBaTh MIPOBEPSIEMBIE NPEANIOIOKEHHSI, COOUPATh YCTAHOBKY M3 IPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH XOJ ONbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATH TPSIMbIE U3MEPEHUs] PAcCTOSIHMSI, BPEMEHH, Macchl Tella, 00bEéMa, CUIIBI U
TEMIIEpaTypbl C HCIOJb30BAHMEM aHAJOTOBBIX M IM(POBBIX NPUOOPOB, 3aNMHCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTA U3MEPEHU;
NPOBOJIUTH HCCIICOBAaHHE 3aBUCUMOCTH OJHOM (M3MYECKOW BENMYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYILIETOCS Tesa
OT BPEMEHU JIBUKEHMS TeJla, CUJIbl TPEHHsI CKOJIbKEHHsI OT Beca Tella, KauecTBa 00paboTKH
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTU CWJIBI TPEHMS OT IUIOLIAJM COIPUKOCHOBEHUS Tell,
CHJIBI YIPYroCTH OT Y/UIMHEHUS TPYXKHUHBI, BBITAIKUBAIOLMICH CHIBI OT 00BEMA
NOTPYKEHHON YacTH TeNNa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTHU



Tena, OT TJIYyOMHBI, Ha KOTOPYIO MOTPYKEHO TeNOo, YCIOBHMH IUIaBaHMS TeJ, YCJIOBUMN
paBHOBeCHs pbluyara M OJIOKOB), y4acTBOBaTh B IJITAHUPOBAHUHM y4eOHOTO HMCCIIEIOBAHUS,
coOMpaTh YCTAaHOBKY U BBIIOJHATH W3MEPEHUs, CJeaysd NpeJIOKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yNbTaThl IOJYYEHHON 3aBUCHMOCTH (PU3MUECKUX BEIMYMH B BHUIE
MPEJIOKEHHBIX Ta0IHIl U TpadUKOB, AeNaTh BBIBOBI IO PE3yJbTaTaM UCCIEIOBAHNUS;

o MIPOBOJAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETMYHH (IJIOTHOCTH BEIIECTBA KHUIKOCTH
U TBEPAOIO TeJa, CUila TPEHUS CKOJIbKEHUS, JaBJICHHUE BO3/yXa, BBITAJIKMBAIOIIAS CHUJIA,
NEHCTBYIONIAsl HA TOTPYKEHHOE B KUAKOCTH TeNo, KOI(PPHUIMEHT MONE3HOrO JCUCTBUS
MPOCTBHIX MEXAHU3MOB), CJIEys IPEI0KEHHOW MHCTPYKIUU: TIPU BBHIIIOJHEHUH U3MEPEHUN
coOupaTh SKCIEPUMEHTABHYIO YCTAHOBKY U BHIYHMCIISATH 3HAYEHHE HCKOMOM BEJTMUHMHBI;

. co0JII01aTh TIpaBUIIa TEXHUKU 0€30MMaCHOCTH MPHU padboTe C 1abopaTopHBIM 000PYyI0BAaHUEM;

o yKa3bIBaTh MPUHIIMITEI ACUCTBUS MPHUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIIUECS COCYbl, OapOMeTp, pblyar, MOABM)KHBIA U HEMOBUKHBIN
0JI0K, HAKJIOHHAs TUIOCKOCTb;

o XapaKTepu30BaTh IPUHLHUIIBI AEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMopoil Ha MX omnucaHus (B TOM YHCIE: MOAMMUIHUKHA, YCTPOHCTBO BOJONPOBOJA,
TUIPABIMYECKUH ITpecC, MAHOMETP, BBICOTOMED, IIOPIIHEBON HACOC, APEOMETP), UCIIOIIB3YS
3HaHUS O CBOMCTBaxX (U3MYECKUX SBJICHUHA M HEOOXOIuMble (U3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

. NPUBOAUTH TNPUMEPbl  (HaXOAWTh HMHPOPMAIMIO O TMpUMepax) MPaKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEIHEBHOM JKM3HU i1 oOecreyeHus
0€30MacHOCTH IpU OOpaIleHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHCHUS
3I0POBBsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEJICHUS B OKpY KaloIIel cpeae;

. OCYILECTBIISATH OTOOP UCTOYHUKOB MH(POpManuu B IHTepHETE B COOTBETCTBUH C 33JJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAHUN M MYTEM CPAaBHEHMS Pa3IMUYHBIX
MCTOYHUKOB BBIACIATH HH(OPMALINIO, KOTOPAs SIBJISIETCS IPOTUBOPEUMNBOM MITH MOXKET OBITh
HEJIOCTOBEPHOM;

o UCIOJIb30BaTh TPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHuil HAy4YHO-TIOMYJISAPHYIO JUTEpaTypy
bu3nYecKoro cojepaHusi, CIpaBOUYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHOOPMAIIMH U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

. co3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBe 2-3
HUCTOYHUKOB HHGpOpManuu (U3NYECKOT0 COACpkKAHUS, B TOM 4YHUCIE MyOJUYHO [eaTh
KpaTKue COOOIICHHS O pe3ysibTaTaX MPOEKTOB WM y4eOHBIX HCCIEAOBAHUU, MPH ATOM
IPaMOTHO MCIIONIB30BaTh U3YUYECHHBINH MOHATUIHBIN anmapar Kypca (U3MKH, COIPOBOXIAThH
BBICTYIUIEHUE IIPE3EHTALNEH;

. IpU BBIMOJHEHUH Y4EOHBIX NMPOEKTOB M MCCIIECNOBAHUI pacHpelensTh OO0sI3aHHOCTH B
Ipylnne B COOTBETCTBUU C IOCTABICHHBIMU 3aJadyaMH, CIECIUTh 3@ BBINOJIHEHHUEM IUIaHA
NEHCTBUI, aleKBaTHO OICHUBaThb COOCTBEHHBIM BKJIAad B JEATEIbHOCTb TPYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

K xoHiy o0ydenust B 8 kjiacce rnpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OPMHPOBAHHOCTD y 00YYAIOIINXCSl YMEHUH:

. UCIIOJIb30BaTh TMOHATHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB M
MOJICKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMopdHbie Tena,
HACBILICHHBI M HEHACHIIICHHBIN Map, BIAXKHOCTb BO3JyXa, TeMmIepaTypa, BHYTPEHHSS
SHEPrusl, TEMIOBOM ABUTaTENb, 3JIEeMEHTAPHBIN AIEKTPUUECKUN 3apsl, JIIEKTPUUECKOE MOJIE,
IIPOBOJAHMKY U TUDJIEKTPUKHU, IOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;



paznuyath sABJIEHUS (TEIUIOBOE pACHIMPEHUE U C)KaTue, TeIulonepeaaya, TEMIoBoe
paBHOBeCHE, CMauMBaHKUE, KallWJIISIPHBIE SIBJIECHUS, UCIIAapEHUE, KOHACH AN, TUIaBICHHUE,
Kpuctauin3auus (OTBep/iIeBaHME), KHUIIEHHE, Teronepenaya (TEIIONPOBOIHOCTD,
KOHBEKIIMS, MW3JIy4E€HUE), DJEKTpU3alus Tel, B3aUMOJEHCTBUE 3apsoB, JEHCTBUSA
UIEKTPUUECKOr0 TOKAa, KOPOTKOE 3aMbIKaHME, B3aUMOJICHCTBME MAarHuTOB, AEHCTBUE
MarHUTHOTO 110JI Ha IPOBOJHHUK C TOKOM, 2JIEKTPOMarHuTHasi UHAYKIHS ) IO ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHPYIOUIMX JaHHOE (U3UUECKOEe
SIBIICHHE;

pacro3HaBaTh NMPOSBICHUE N3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B TOM
yuciae (U3NYECKUe SIBJICHUS B TPUPOE: MOBEPXHOCTHOE HATSDKEHHE M KalMUJUIIPHbIC
SBJICHHUA B NPUPOJE, KPUCTAILIBI B Npupoje, u3nyueHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, 3JICKTPUYECKHUE SIBJICHUS B
aTMocdepe, AIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMIT, peiid MoocoB,
POJIb MarHUTHOTO TOJIS Uil KU3HU Ha 3emiie, MOJISIPHOE CHSHUE, IPU 3TOM IMEPEBOAUTH
MPaKTUYECKYI0 3a7ady B y4eOHYIO, BBIJCIATH CYIICCTBEHHBIE CBOMCTBA (TIPH3HAKH)
(bU3UYECKUX SBICHUI;

OINKCBIBATh M3YYEHHBbIE CBOMCTBA Te€l U (U3UYECKUE SBICHHS, HCIONB3Ys (PU3HUECKHE
BEIMYMHBI (TeMIepaTypa, BHYTPEHHsSS SHEpPIUs, KOJIMYECTBO TEIUIOThI, YAEIbHAs
TEINIOEMKOCTh ~ BEIIECTBA,  yJeNbHAs TeIJioTa IUIABJCHHWs, yJelbHas  TerioTa
napooOpa3oBaHMs, yIeNbHAas TEIUIOTa CrOpaHUs TOIUIMBA, KOA3(DQHIMEHT IOJIE3HOTO
JeMCTBUS TEIIOBOM MAllMHBI, OTHOCUTEbHAS BIAXXHOCTh BO3/lyXa, NEKTPUUECKUH 3apsi],
CHJIa TOKa, OJJIEKTPUUYECKOE HaNpsKEHHWE, COINPOTHBIEHHE IPOBOAHUKA, YIEIBHOE
COIIPOTHBIICHUE BEIIECTBA, pabOTa W MOILTHOCTh DJEKTPUYECKOTO TOKA), MPU OMHUCAHUH
NpPaBWIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI MCIOIb3YEMbIX BEJIHYMH, OOO3HAYCHUS H
€IMHULIBI (PU3NMUECKUX BEJIMYHMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOMTh TIpadUKH M3Y4YEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBJICHUS U MPOLECCH], UCIOIb3Ys OCHOBHbBIE
IIOJIO)KEHUSI ~ MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOEHUS  BEILIECTBA, IMPUHIUI
CYNEpHO3UIUH N0JIEH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsia, 3akoH OMma
JUId ydacTKa LenH, 3akoH Jlkoyns—JIeHna, 3akoH COXpaHeHHsl SHEPTUH, NIPH 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BbIPA)KEHUE;
OOBSICHATH (PU3MUECKUE NPOLIECCHl M CBOWCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYaIUi
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKkTepa: BbIABIATH INPUUYMHHOCIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 1—2 M3yuyeHHBIX CBOMCTBA
(Gu3nUecKuX sIBICHUN, GPU3NYECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3a7a4u B 2—3 AEUCTBUS, UCTIONb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIIUE
(u3nyecKre BEITMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a1a4M 3alIUChIBATh KPATKOE YCIOBHE,
BBISIBJIITh HEJOCTAaTOK JAHHBIX JUISl PEIEHMs 3aJaud, BBIOMpaTh 3aKOHBI U (POPMYJIBI,
HEoO0X0UMBIE IS €€ PelIeHUs, TPOBOIUTH PAacuEThl U CPABHUBATH MOJYYCHHOE 3HAUCHUE
¢u3uUeCcKOil BETMUMHBI C U3BECTHBIMU IaHHBIMU;

pacro3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXKHO PEUIMTH MPH MOMOIIM (PU3NYECKUX METOOB,
UCIIOJIb3YS ONMCAHUE UCCIIEIOBaHMSI, BBIIEIATH IPOBEPSEMOE MPEANOI0KEHUE, OLIEHUBATh
NPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEIOBAHMNS, A€IaTh BEIBOABI;

IPOBOJIUTH OMBITHI 110 HAOMIOJCHUIO (PU3NYECKHUX SIBICHUHN WM (PU3NUECKHX CBOMCTB TEI
(KanmuJUIApHBIE SBJIEHUS, 3aBUCUMOCTh JABJICHMS BO3JlyXa OT €ro o0béMa, TeMIEpaTyphl,
CKOpPOCTH IpOLECCa OCTBIBAHMS M HArpeBaHMsl NPU M3JIyYCHHHM OT LBETa H3JIy4arollei



(mormnomaroieii) MOBEpXHOCTH, CKOPOCTh UCIAPEHUS BOABI OT TEMIEpPATyphl )KUJIKOCTH U
TIOIIaIM € OBEPXHOCTH, SJIEKTPHU3AIUS TNl U B3aUMOACHCTBHE AIEKTPUUECKUX 3aPSIIOB,
B3aMMOJICHCTBHE MOCTOSHHBIX MATrHUTOB, BU3YyaJIM3alllsi MArHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, IEHCTBUSI MATHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, CBOIMCTBA JI€KTPOMAarHura,
CBOMCTBa DJIEKTPOABUTATENS IOCTOSIHHOTO TOKa): (opMynHpoBaTh MpOBEpsieMbIe
MPEIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0BAHHUSI, OMTUCHIBATH X0/
ombITa ¥ (OPMYITHPOBATH BHIBOIBL;

BBITIOJTHATH MPSIMbIE U3MEPEHHSI TEMIIEPaTyPhl, OTHOCUTEIILHOMN BIa)KHOCTH BO3/1yXa, CHIIBI
TOKa, HANpsOHKEHHUS] C HMCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JTATYUKOB (PU3NUYECKHUX
BEeJIMYMH, CPABHUBATH peE3yJbTaThl HU3MEPEHHH C Yy4ETOM 3aJlaHHOW aOCOIIOTHOM
HOTPEIIHOCTH;

MPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJTHON (U3MYECKOW BEIMYUHBI OT JPYrod C
UCTIOJIb30BAaHUEM TPSIMBIX H3MEPEHUN (3aBHCHUMOCTH COMPOTUBIICHUS MPOBOJHUKA OT €0
JUIMHBI, TUIOMIAIA TOTIEPEYHOr0 CEUYEHUS U YACIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJHMKA, CUJIbI TOKA, MAYIIEro 4Yepe3 MPOBOJIHUK, OT HANPSIKEHHs] HAa MPOBOIHHKE,
UCCJIEIOBAHUE TIOCIEAOBATEIBHOTO M MapajUIeNIbHOTO COEAMHEHUH TPOBOJHUKOB):
IUTAHUPOBATh HKCCIIEOBAaHUE, COOMpPATh YCTAHOBKY U BBIMOJHATH H3MEPEHHUS, CIEIYS
NPEUIOKEHHOMY TUTaHY, (DUKCHpPOBATh PE3yJbTAThl IMOJYYEHHON 3aBHCHUMOCTH B BHIE
Tabnul ¥ rpaduKoB, AeJaTh BHIBOJABI MO Pe3yJbTaTaM UCCIIEI0BaHUS;

MPOBOJNTH KOCBEHHBIC W3MEpeHHS (PHU3MUEeCKHX BENMWYUH (yIelbHAs TEII0EMKOCTh
BEIIECTBa, COMPOTHUBIECHUE IPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPHUUECKOTO TOKa):
IUIAHUPOBATh ~ U3MEpPEHUsi, CcoOUpaTh  OSKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  CJEIys
MPEJIOKEHHOW HHCTPYKIIUH, ¥ BBIYUCIISATh 3HAYCHUE BETUYHHBL;

co0JI01aTh TIpaBUIIa TEXHUKU 0€30MMaCHOCTH MPHU padboTe ¢ 1abopaTOpHEIM 000PYyI0BAaHUEM;
XapaKTepu30BaTh IPUHLMUIIBI AEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOUCTB C
OTOPOY Ha MX OMHCAHUA (B TOM YHUCIIE: CUCTEMA OTOTUICHHUSI JOMOB, TUTPOMETp, TapoBas
TypOUHa, ammepMerp, BOJIBTMETD, CUETUHK AIEKTPUIECKON SHEpIHUH,
AJICKTPOOCBETUTENIbHBIC TPHOOPHI, HArpeBaTeNbHBIE DJIEKTPONPHOOPHI  (TIPUMEPHI),
JNEKTPUUYECKUE MTPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOJIBUraTelb MOCTOSHHOTO TOKA),
UCTIONB3Yysl 3HAHHMS O CBOMCTBaX (DM3MYECKHX SIBICHHH W HEOOXoauMmble (hU3HUEcKue
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTENTbHBIE TPUOOPHI 110 CXeMaM U
CXeMaTUYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, NICHUXPOMETP, TUTPOMETD,
JIBUTATE€b BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI
INEKTPUUYECKUX ILIETIeH C MOCIIE0BATEIbHBIM U MapalieIbHbIM COSIMHEHUEM 3JIEMEHTOB,
pasznuyasi yCIOBHbIE 0003HAYCHHUS IIEMEHTOB JIEKTPUUECKUX LIETIeH;

NPUBOAUTH TNPUMEPbl  (HaXOAWTh HMHPOPMANMIO O TMpUMeEpax) MPaAKTHUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKHX 3HAHWI B TIOBCEIHEBHOM JKM3HU M1 OOecredeHus
0€30MMacHOCTH MPH 0OpAIICHUH C MPUOOPAMU U TEXHHUECKUMH yCTPOUCTBAMU, COXPAaHEHUS
3I0POBBS U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKpY>KaIoLIel cpefie;
OCYILECTBIIATh MOMCK MH(pOpMaUU (U3NUECKOTo cofepxaHus B MHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUM M IMYyTEM CpaBHEHUS JIOTOJHUTENbHBIX HCTOYHUKOB BBIIETSATH
nH(OpMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHuil HAy4YHO-TIOMYJISAPHYIO JUTEpaTypy
(U3NYECKOTO COepKaHUs, CIPABOYHBIE MaTEepPHAIbI, PECYpChl ceTH VHTEepHET, BIAIeTh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHOOPMAIIMH U3 OJHON 3HAKOBOM

CUCTEMBI B IPYTYIO;



o co3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHE YCTHbIE cOOOmIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJbKHUX MCTOYHHMKOB (DU3MUYECKOrO COACpXaHHUsA, B TOM UHCIE
nyOJIMYHO MPECTABIISATh PE3yJbTaThl IPOSKTHOM MIIM MCCIIEI0BATEIbCKON JIeATEIbHOCTH,
Opyd 3TOM TPaMOTHO HCIOJb30BATh W3YUCHHBIN MOHATHHHBIM ammapaT Kypca (QHU3HKH,
COIPOBOKIATh BBICTYIIJICHUE NPE3CHTALUEN;

. OpY  BBIMOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEJOBAHUN (U3MYECKUX IPOILIECCOB
pacnpenensaTh O0S3aHHOCTH B TIpyIIe B COOTBETCTBUM C IOCTaBIECHHBIMHU 3a/adaMu,
CJIEIUTH 3a BBINIOJHEHUEM IUIaHA ACUCTBUHM U KOPPEKTHPOBATh €0, aI€KBATHO OLICHUBATh
COOCTBEHHBI BKJIAJ B JIEATENBHOCTh TPYIIbI, BBHICTPAUBaTh KOMMYHHUKATHBHOE
B3aUMO/ICIICTBHE, IPOSBIISSA TOTOBHOCTh pa3pemiaTb KOH(PIUKTHIL.

K koHIy 00ydeHus B 9 Kjacce mpeJMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPAKaTh
c(hOpMUPOBAHHOCTH Y OOYUAFOIIMXCSI YMECHUINA:

o UCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETa, MaTepualbHas TO4YKa, TPACKTOpHS,
OTHOCHUTEJIBHOCTh MEXAaHUYECKOIO JABMWKEHMs, Aedopmauus (ympyras, IUIacTHYEcKas),
TPEHME, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTH,
abCcoMOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPAOTO Teja, paBHOBECHE, MEXaHMUYECKHE
KoJIeOaHUsl U BOJIHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYyK, JIEKTPOMAarHUTHbIE BOJHBI, IIKaja
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U 1abHO30PKOCTb, CHEKTPhI UCITYCKAHUS U
HoTJIOIEeH s, anb(da, 6eTa- U raMmMa-u3Iy4eHHs, U30TOTIbI, SepHas SJHEPreTHKa,

o pa3nuuaTh SIBIE€HUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE IPSAMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMXKEHHE, CBOOOJHOE TMaJeHHE Tell, PaBHOMEPHOE
JIBIDKEHHUE IO OKPY>KHOCTH, B3aUMOJICHCTBHE TEJ, peaKTUBHOE JIBUKEHHUE, KoyeOaTeabHOe
JBIDKEHUE (3aTyxarollle W BBIHY)KJCHHbIE KoeOaHMs), PE30HAHC, BOJIHOBOE JIBUXKEHUE,
OTpa)kKCHHE 3BYKa, IMPAMOJIMHEHHOE PaCIpPOCTPAHEHUE, OTPAKCHUE U MPEIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKCHHE CBETa, Pa3joKeHHEe Oeoro cBeTa B CIEKTP U CIOXKEHHUE
CHEKTPAJIbHBIX LIBETOB, TUCIIEPCUS CBETA, €ECTECTBEHHAS PaJOAKTUBHOCTh, BOSBHUKHOBEHUE
JMHEWYaTOro CIeKTpa M3JydyeHHs) IO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

o pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKPYKAIOLIEM MUDPE (B TOM
yrcie GU3nYecKue sIBICHUS B IPUPOJIE: IPUIUBBI U OTJIUBBI, IBHKEeHHE I1aHeT CONHEeYHOH
CUCTEMBI, PEAKTUBHOE IBM)KCHHME >KMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPACEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, IBETA TEJl, ONTHYECKUE SBJICHUS B
npupoje, OUOJOrHYecKoe AEHCTBHE BUAMMOIO, YJIbTPA(HUOIETOBOIO U PEHTITEHOBCKOTO
U3JTYYCHUH, €CTECTBEHHBIM pagHOaKTUBHBIA ()OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE
U3Iy4YEHUE NMPUPOAHBIX MUHEPAJIOB, ACUCTBUE PAJUOAKTUBHBIX M3JIyYEHUN HA OpraHU3M
YeJoBeKa), IpPU HTOM IEPEeBOJUTH MPAKTHUECKYI0 3ajady B Yy4eOHYI0, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBIICHUI;

. OTMCHIBATh M3YYECHHBIE CBOMCTBA TN U (PU3MUECKUE SBICHHS, HCIONB3YS (U3NUECKHE
BEIMYMHBI (CPEIHSsI U MIHOBEHHAs CKOPOCTh Te€la IPU HEPAaBHOMEPHOM [BH)KEHUH,
YCKOpEHUE, NePEMEILEHNE, ITyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHUS, CHJIa YIIPYroCTH, CUJIa
TSDKECTH, YCKOpEHHE CBOOOIHOTO MajeHUs, BEC Tela, MUMITYJIbC Tella, MMITYJIbC CHJIBI,
MeXaHuueckass paboTa M MOIIHOCTb, NMOTEHLUAIbHAs HSHEPIUs Tenla, MOJHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTCHIUAIbHAS YHEPTUS CKATON NPYKUHBI, KHHETUYECKAasi YHEPTus,
NOJTHAsE MEXaHU4ecKasi SHEPTrusl, IepUoJl U 4acToTa KoJeOaHWi, IJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEJb MIPEIIOMIIEHUS CPEJIbl), TIPU ONHUCAHUU
NPaBUIbHO TPAaKTOBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMBIX BEIMYMH, OOO3HAYCHUS U
€IMHULIBI (PU3NUECKUX BEJINYHMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO



BEIMYMHY C JPYTMMH BEIHUYMHAMH, CTPOUTHh TpaUKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHE SBICHUS W TIPOIECCHI, HMCIIOJB3YSl 3aKOH
COXpAaHEHHUS DSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYIEPIIO3UIIUU CHII,
NPUHIAIT OTHOCUTENBHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA,
3aKOHBI OTPaXCHUSI M TIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHHS 3apsIOBOTO M MAacCCOBOTO
YHUCeNl TPU SACPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBATh €T0 MATEMAaTUIECKOE BHIPAKEHUE;

OOBSACHATH (PU3UYECKHE TIPOIIECCHl M CBOMCTBA TEN, B TOM YHCIIE M B KOHTEKCTE CUTYaIUil
MPAKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOpPOH Ha 2—3 M3YYECHHBIX CBOMCTBA
(GU3NIECKUX SIBICHHUH, GPU3NICCKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

pemaTth pacuéTHbIe 3a7a4d (OMUPAIONIUECS HAa CUCTEMY W3 2—3 YpaBHEHHM), UCIOJIB3YsI
3aKOHBI ¥ (DOPMYJIBI, CBSI3BIBAIONINE (DU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAJN3a YCIIOBHS
3a/1a4¥ 3aIUCHIBATh KPATKOE YCIOBHE, BBISBIATH HEJIOCTAIOIINE UITH U30BITOUHBIC TAaHHBIC,
BBIOMpaTh 3aKOHBI U (OPMYIBI, HEOOXOAWMBIC ISl PEIICHHUS, MPOBOIUTH PACUETHI U
OILICHUBATh PEATUCTUIHOCTD MOJTYYEHHOTO 3HAUCHHS (PH3HUECKON BEIINYHHEI,
pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUINTh MPH MOMOIIHU (GU3NIECKUX METOJIOB,
UCTIONB3Ys ONMCAHKE UCCIICOBAHUS, BBIICIISITH MPOBEPSIEMOE MPEIOIOKEHHUE, OIICHUBATh
MPAaBUJILHOCTh TOPSIKA MPOBEICHUS MCCIEAOBAaHUS, JIENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUHN U OIBITOB;

MIPOBOJIUTH OTIBITHI 110 HAOIOJCHUIO (PU3MYECKHUX SIBICHUH WM (U3NICCKHX CBOWCTB TEI
(u3yueHmne BTOpPOro 3aKkoHa HpI0TOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aBUCUMOCTD MEPHOa
KOJICOAHWH TPY)KMHHOTO MasTHUKAa OT MacChl Tpy3a H JKECTKOCTH TMPYXKHUHBI |
HE3aBUCHMOCTh OT aMIUTMTYIBI MalbIX KOJeOaHHid, NMPSIMOJIMHEHHOE pacipoCTpaHEHHUE
CBETa, pa3lio’keHHe OeNoro CBeTa B CIEKTP, M3yUYEHHE CBONCTB M300pa)XEHUS B IIOCKOM
3epKalie U CBOMCTB H300paKEeHUS MPEAMETa B COOMpPArOIIeH INH3e, HAOTIOICHUE CTUTONIHBIX
U JIMHEHYATBhIX CIEKTPOB M3JIYYCHHS): CaMOCTOSTEIBHO COOHMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 0O0OpYJIOBaHHS, ONHUCHIBATH XOJ OIBITA W €ro pe3yJbTaThl,
(dbopMyITUPOBATH BBHIBOJIBI;

TIPOBOIUTH IPY HEOOXOJMMOCTH CEPHIO MPSIMBIX H3MEPEHHIA, OTIPEACIIsis CpeHEE 3HAUCHUE
u3MepsieMoil BeTM4HMHBI ((DOKYCHOE paccTOsHHE COOMparolieil JTUH3bI), 000CHOBHIBATH
BBIOOD crmocoba u3MepeHus (M3MEpPHUTEILHOTO MPUO0Pa);

MPOBONTH MCCIIEIOBAHNE 3aBUCHMOCTEN (PU3MUECKUX BETTUYUH C UCIIOJI30BAHUEM MPSMBIX
U3MEpEHUI (3aBUCUMOCTh TYTH OT BPEMEHH TPU PABHOYCKOPEHHOM JBMKCHHH O€3
HAyYaIbHON CKOPOCTH, Mepro/ia KOJIeOaHNH MaTeMaTHYeCKOro MasiTHUKA OT JIJIMHBI HHUTH,
3aBUCUMOCTH yIJIa OTPAXKCHHS CBETa OT YIJla MaJCHHUs W yIJia TPETOMIICHHS OT yIJia
NaJcHus): TUIAHUPOBAaTh  HCCIEAOBAaHUE, CaMOCTOSITEIBHO COOHMpaTh  YCTaHOBKY,
(buKcUpOBaTh PE3yAbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEIMYHMH B BHJIE TaOIHII
U rpauKOB, IeNaTh BBIBOJBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

MPOBOUTH KOCBEHHBIE U3MEPEHHs (PU3MUECKUX BEIMYUH (CPEIHSS CKOPOCTh U YCKOPEHUE
TeJla TIPU PABHOYCKOPEHHOM [IBUKCHUH, YCKOPEHHE CBOOOIHOTO TaJeHHs, JKECTKOCTh
NPYXUHBL, KOA(POUIMEHT TPEHUS CKOJBXKCHHS, MEXaHW4eckas paboTa W MOIIHOCTH,
4acToTa W MepPHoJ KoJeOaHUI MaTeMaTHYECKOTO W MPYKUHHOTO MAsSTHHUKOB, OMTHYECKAs
cuia cobuparomeil JUH3bI, PaJnOAaKTHBHBIN (DOH): IIIAHMPOBATH M3MEPEHHs, COOMpATh
OKCHEPUMEHTATBHYI0 YCTAHOBKY M BBINOJNHATh WM3MEPEHHsS, CIEAys NpPEeATOKESHHON



WHCTPYKLUH, BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U AHAJIM3UPOBATH MOJyYEHHBIE PE3YJIbTaThl
¢ y4€TOM 3aJJaHHOH IOTPEIIHOCTU U3MEPECHMUI;

co0JI01aTh TIpaBMIIa TEXHUKU 0€30MMaCHOCTH MPHU padboTe C 1abopaTOpHBIM 000PYI0BAaHUEM;
pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (U3NUECKUX MOJEJNEH: MaTepHaibHasl TOUKa,
abCcoMOTHO TBEPOE TEIO, TOYCUHBIH MCTOYHHMK CBETA, JIyY, TOHKAs JIMH3A, TUIaHETapHas
MO/JIeIb aTOMa, HYKJIOHHAas MOJIETb aTOMHOTIO $1pa;

XapaKkTepru30BaTh MPUHLUIBI JEHCTBUS U3YUYECHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOUCTB C
OIOpOI Ha UX ONHUCAHUSA (B TOM YHUCIIE: CIIUJOMETP, NaTYMKHU IOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHUs, pakeTa, 3XOJO0T, OYKH, MEPUCKOIN, (oToanmapar, ONTUYECKUE CBETOBOBI,
CHEKTPOCKOII, J03UMETP, Kamepa BuibcoHa), MCIoIb3ysl 3HaHUS O CBOMCTBAX (PM3NYECKUX
SBJICHUI U HEOOXO0IUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBl M CXEMAaTHYHBIE PHUCYHKHM HM3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB NpPU pPELICHUH Y4eOHO-
NPaKTUYECKUX 3aJad, ONTUYECKHE CXEMbI I IMOCTPOEHUS H300pak€HHH B IIOCKOM
3epKajie ¥ coOMparoeil JI1H3e;

NPUBOAUTH TNPUMEPbl  (HaXOAWTh HMHPOPMANMIO O TMpUMepax) MPaAKTHUYECKOTO
UCMOJb30BaHUsl (U3NYECKUX 3HAHMH B IOBCEJHEBHOM JKU3HM Uil OOecHeueHHs
0€30MacCHOCTH IIPU OOpaIeHUH ¢ TPHOOPaMH U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHUS
3I0POBBsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEJICHUS B OKpY KaloIIel cpeae;
OCYLIECTBIISATh MOUCK HHGpopMmanmu  (usuueckoro conepkanus B HHTepHere,
CaMOCTOSITENIbHO  (pOPMYJIUPYST TOMCKOBBIM 3arpoc, HAXOMUTh IIYTH OIpEaeSICHHS
JIOCTOBEPHOCTH MOJYYEHHOM HWHGpOpMAalMM Ha OCHOBE MMEIOIUXCA 3HAHUA U
JIOTIOTHUTEIbHBIX NICTOYHHUKOB;

UCIOJIb30BaTh IPH BBINOJIHEHUM Y4YEOHBIX 3aJaHU Hay4YHO-NIOMYJISIPHYIO JIUTEPaTypy
(U3MUECKOro cozep/KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHer, BianeTsh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHOOPMAIMH U3 OJHON 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMAIMU U3
HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOTO COAEPIKaHUs, MyOIMYHO MIPEACTABIATh PE3YIbTATHI
IIPOEKTHOM WJIM HMCCIIENOBATEIbCKOM IEATEIBHOCTH, NPH 3TOM IPaMOTHO HCIIOJIb30BaTh
U3YyYCHHBI TOHATUHHBIA ammapar u3y4yaemMoro pasjena (U3MKA M CONPOBOXKIATH
BBICTYIIJICHHE TIPe3eHTaIel C yuéTOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



MPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JI30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pasinyaTh SBJICHUS [0 OIMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE

1.3

pacro3HaBaTh NPOSIBIIEHHE U3YYCHHBIX  (U3UUECKUX  SBICHUH B
OKpY>KaloIlleM MHpE, B TOM 4Hcie (U3NYEeCKUe SBICHHUS B MPHUPOJIE, MPU
3TOM TEPEeBOJIUTh TPAKTUYECKYIO 3amady B YUEOHYIO, BBIICISITH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DPU3UIECCKUX SIBJICHUI

1.4

OIUCHIBATh U3YyUEHHBIC CBOMCTBA T€l U (PU3MUECKHUE SIBICHUS, UCIOIb3YsI
¢bu3nyeckue BEIMYMHBI, MPU ONHCAHUM IPABUIBHO TPAKTOBATh
(bu3NUEeCKU CMBICI UCTIOTB3YEMbIX BEIMYHH, UX 0003HAYECHUS U €IUHHIIBI
(GU3NYEeCKUX BEIWYHMH, HAXOAWUTh (HOPMYJBI, CBS3bIBAIOIIUE JAHHYIO
Gu3NYeCKyl0 BEIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUUNH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (HU3UYECKHE SBICHUS U MPOILECCHI,
UCIIOJIb3YSl M3Y4YEHHbIE 3aKOHBI, MpPH 3TOM JaBaTh CJOBECHYIO
(GhOopMyIHPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMAaTUYECKOE BbIpaKECHHUE

1.6

OOBSICHATH (PU3NUECKUE ABICHUS, IPOLIECCH U CBOWCTBA TEJI, B TOM YUCIIE U
B KOHTEKCTE CUTyalluii IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BbISIBIIATh
NPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 — 2 TOrHYeCKuX
IaroB ¢ Omopoil Ha 1 — 2 W3y4eHHBIX CBOMCTBAa (PU3HUECKUX SIBICHMH,
(bU3NYECKNX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemare pacy€THble 3aaud B 1 — 2 JEHCTBUS, UCNONB3Ys 3aKOHBI U
dbopmyIbl, CBs3bIBAIOIIKME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCIIOBMSI 33J]aui 3aIIMCBIBAaTh KPAaTKOE yCIOBHE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTh CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE JIUIsl PEIICHHUs 33a]ad, OLIEHUBATh PEATUCTUUYHOCTh
MOJTyYeHHOH (pu3nUecKol BEIUYMHbI

1.8

pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh MpPU OMOIIU
($U3NUIECKUX METO/I0B, B ONIMCAHUH HCCIIEIOBAHNUS BBIICIATH IPOBEPSIeMOe
MpeIoioKeHue (TUnoTe3y), pa3andarh U MHTEPIPETUPOBATH MOTYyYSHHBIN
pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OMNBITA, JeNaTh BBIBOJBI MO €ro
pe3ysibTaTam

1.9

MIPOBOAMTD OMBITHI [0 HAOTIOACHHIO (PU3MUECKUX SBICHUH WIN (PU3NUIECKUX
CBOMCTB Ten: (popMynHpoBaTh MpOBEpsiEMblE MPEANOIOKEHHS, COOMPATh
YCTaHOBKY W3 MPEAIOKEHHOTO 000pYHIOBaHUSs, 3aMUCHIBATh XOJ OMBITA U
(hopMyIHUpOBaTh BHIBOJIBI

1.10

BBIMIOJIHATE MPSIMBIE HM3MEpPEHHs] C HCIOJIb30BAaHHEM AaHAJIOrOBBIX U
UGPOBBIX TMPUOOPOB, 3aNMCHIBATh IMOKa3aHHs NPHOOPOB C  Yyu&€TOM
3aTaHHOU a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUI




1.11

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT
OpPYrod € HCIOJB30BAHWEM IMPSIMBIX H3MEPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4yeOHOTro HCCJeNOoBaHUS, coOupaTh YCTAaHOBKY U
BBITIONHATh M3MEPEHHUS, CIEAys MPEA0oKEHHOMY IUIaHy, (DPUKCHUpOBATH
pe3yNbTaThl TONYYEHHOM 3aBHCUMOCTH (DM3MUYECKUX BEIUYHH B BHJIC
MPeIOKEHHBIX TaOMUI] U TpaduKOB, JeNaTh BBIBOJABI MO pe3ylbTaTaM
HCCIEA0BAHUS

1.12

MPOBOAWTh KOCBEHHBIE M3MEpeHHUs (U3NYECKUX BEJIUYMH, CIEAys
MPEJIOKEHHOW HWHCTPYKUUU: TPHU BBHINOJHEHUH HW3MEpEHUil coOHupath
OKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIUMCIISATH 3HAUYE€HUE HCKOMOM
BEJIMYHHBI

1.13

coOro1aTh TpaBMiIa TEXHUKN 0€30MMacCHOCTH MPpHU paboTe ¢ Jab0paTOPHBIM
obopynoBaHueM

1.14

YKa3bIBaTh MPHHIUIBI JACWCTBUS TPUOOPOB M TEXHHUYECKHX YCTPOKCTB,
XapakTepu3oBaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MpHOOPOB U
TEXHUYCCKUX yCTpOﬁCTB C MOMOLIBIO UX OMHUCAHHA, UCIOJb3Ys 3HAHUSA O
CBOMCTBax (PU3WUYECKUX SIBICHUN W HEOOXOIMMBbIE (DU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAUTH  TPUMEpHl  (HAXOOUTh  MHPOPMALHUIO O  TIpUMEpax)
MPAaKTHYECKOTO HCIOJIb30BaHUS (DU3MUYECKUX 3HAHWH B IOBCETHEBHOU
KU3HH 1)1 oOecriedeHus: 0€30MacHOCTH MpU OOpaIlleHuu ¢ mpudopamMu u
TEXHUYECKMMHU yCTPOMCTBaMH, COXPAHEHUS 370POBbS M COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere

1.16

OCYILIECTBIATH OTOOpP HMCTOYHMKOB HH(popmamuu B cetn MHTEepHET B
COOTBCTCTBUU C 3aJaHHBIM IMOUCKOBBIM 3aIIpOCOM, HaA OCHOBC MMCIOIINXCS
3HAHMH W TYTEM CpPaBHEHUS PA3JIMYHBIX MCTOYHHUKOB BBIACIATH
MH(pOpMalLHIO, KOTOpas SBISETCS NPOTUBOPEUYMBON WJIM MOXET OBITh
HEJIOCTOBEPHOM

1.17

WCTIOJIb30BaTh MPH BBITIOJHEHUU Y4YEOHBIX 3aJaHUl HAyYHOIOIYISIPHYIO
TUTEPATypy PU3NYECKOTO COACPKAHUS, CIIPABOYHBIE MaTEPUAIIBI, PECYPCHI
CETHU I/IHTCpHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeoOpa3zoBanus HHGOPMAIIMHN U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHbIE KpPAaTKHE NMHCbMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMAIMH (PU3UIECKOTO COJCPKAHUSA, B TOM
qucIIe MyOIUYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yabTaTax MPOSKTOB HITH
y4eOHBIX HCCIIEIOBAHUM, MPH 3TOM I'PAaMOTHO HCIIOJIB30BAaTh M3Y4EHHBIH
NOHATUIHBIN ammapaT Kypca (HU3UKH, CONPOBOXKIATh BBICTYIUICHHUE
Mpe3eHTalnen

1.19

MPU BBIOJIHEHUW Y4YEOHBIX TPOCKTOB WM HCCICIOBAHUU paclpeaensiTh
00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C IOCTAaBICHHBIMU 3aJa4aMHU,
CIIEAUTHh 3a BBIIIOJHEHHEM IIJIaHa JIEHCTBHI, aJcKBaTHO OIICHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEUCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX




8 KVIACC

Kon

NpoBePSIEMOr0
pe3yJibTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BaTh IOHATHSA

1.2

pasnuyaTh SBJICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PUZNYECKOE SIBIICHUE

1.3

pacmo3HaBaTh TPOSBICHHE M3YYEHHBIX (HU3MUECKUX  SBICHUH B
OKpY’KaIoIlleM MHpE, B TOM 4ucie (U3NYECKUE SBICHUS B MPUPOAE, PU
3TOM TMEPEeBOJUTh MPAKTHUYECKYI0 3aJadyy B Yy4YeOHYIO, BBLIEIATh
CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUIN

1.4

OTHCHIBATh U3yYEHHbIE CBOMCTBA TeN M (PU3NYECKHUE SIBICHUS, UCIOIB3YS
¢u3nyecKkue BETUYMHBI, TIPU ONUCAHUHM TPABUIBHO TPAKTOBATh
(GU3MYECKUN CMBICI WCIOJIb3yeMbIX BEIUYHH, 0003HAUCHUS W CIMHHIIBI
(bu3NYeCKUX BEIUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
¢u3NYeCKyl0 BETUYMHY C JPYrUMH BEJIMYUHAMH, CTPOUTH TIpauKu
M3YYCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUIHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MYECKHe SBICHHUS U MPOLECCHI,
UCIIOJIb3YSl HW3YYEHHbIE 3aKOHBI, MPH O3TOM JlaBaTh CJOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMMHUCHIBATH €70 MATEMATUIECKOE BBIPAKEHHE

1.6

OOBSACHATH (U3NYECKHE NPOLECChl W CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUH NPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MNPUINHHO-CJICACTBCHHBIC CBA3HU, CTPOUTDH O6’b$ICHeHI/Ie n3 1 — 2 nornyeckux
IIaroB C MOMOIIBI0 1 — 2 M3y4EeHHBIX CBOMCTBA (M3MYECCKUX SIBIICHUM,
(bu3nyecKux 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemars pacdy€THble 3a7aud B 2 — 3 AEWCTBUSA, MCHOJb3YS 3aKOHBI U
(bopMmynbl, cBs3bIBarolMe (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSL 3aa4d 3alMCHIBaTh KPATKOE YCIOBHUE, BBISABIATH HENOCTATOK
JaHHBIX JJIsl  peIleHHWs 3ajJadd, BHIOMpaTh 3aKOHBI M  (HOPMYIIHI,
HEoOXoAuMBIe ISl €€ pelleHHs, NPOBOJUTH pPacdy€Thl M CPaBHUBATH
MOJIy4EHHOE 3HaUeHHE (PU3NYECKOI BEITUUNHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXXHO pEIIUTh MPH MOMOIIU
(GU3NYECKUX METOJOB, HCIONb3ys OMHCAHUE HCCIECIOBAHUS, BBLIEIATH
MIPOBEPSIEMOE  MPEANOJI0KEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKA
IIPOBEJICHUS UCCIIEIOBAHNS, JIENIaTh BBIBOBI

1.9

MPOBOJUTH OMBITHI TI0 HAOMIOJCHUIO (U3UYECKUX SBICHUH WIH
(bU3UIECKUX CBOICTB TeN: dbopmyIupoBaTh MIPOBEPSIEMBIC
MPENOI0KEHUs, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHHUA,
OIUCBIBATH XOJ1 OTIBITA U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBIIIOJHATD MPAMBIC U3SMCPCHUA C UCITIOJIb30BAHNEM aHAJIOT'OBBIX HpI/I60pOB
U JTaTYUKOB (PU3MUECKUX BEIMYHMH, CPAaBHUBATH PE3YyJIbTAaThl U3MEPEHUH ¢
y4ETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OHON (PM3NYECKON BEIUYUHBI OT
OpPYrod C  HCHOJIb30BAaHUEM TMpPSAMBIX HU3MEPEHHUW:  IUIAHMPOBATH
UCCleIoOBaHue, cOOMpaTh YCTAHOBKY U BBINOJHATh U3MEPEHHMs, CIeays
NPEUVIOKEHHOMY  IIaHy, (HUKCHPOBATh  pe3yiabTaThl  MOJY4YEHHOU




3aBHCUMOCTH B BUJIe TaOJIUIl U TPaQHKOB, A€TaTh BBIBOJBI 10 pe3yabTaTaM
HCCIEN0BAHUS

1.12

MPOBOANTHh KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIHYWH: IUIAHUPOBATH
U3MEpeHusi, coOupaTb OSKCHEPHUMEHTANbHYI0  YCTaHOBKY,  CIeays
MPEJIOKEHHOM MHCTPYKLIUHU, U BBIYUCIIATH 3HAYECHUE BETUUNHBI

1.13

co0JroIaTh MpaBmuiia TEXHUKH 0€30IMacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
o0opyIoBaHUEM

1.14

XapakTepu3oBaTh TMPUHIMIIBI  JACUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOHCTB C OIMOPOH HAa WX OMHUCAHHS, UCIIONIB3Ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHHMA W HeoOXoaumble (U3UUYECKUE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMAaTUYHbIM PHCYHKaM, COCTABIISATH CXEMBI
SJICKTPHUYCCKUX ueneﬁ C I10CJIEA0BATCIbHBIM )41 napajajicJIbHbIM
COEIUHEHHEM DJIEMEHTOB, pa3jinuas yCIOBHbIE 00O3HAUEHHUS AJIIEMEHTOB
AJIEKTPUYECKUX LIeTeH

1.16

OPUBOAUTH  MpHUMEpHl  (HaXoOuTh  HMH(OpPMAIMIO O  TIpUMEpax)
MPAaKTHYECKOTO HCIIOIB30BaHMs (PH3MUYECKUX 3HAHUH B IOBCETHEBHOU
KU3HH U1 0O0ecTieueHrs] 0€30MacHOCTH TP OOpaIlieHu: ¢ MpudopamMu 1
TEXHUYECKHMHU YCTPOWCTBAMH, COXpAaHEHHUS 370POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere

1.17

OCYILIECTBIATh MOUCK HH(POPMALUU (PU3NYECKOTO COAEpKAaHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIUXCA 3HAHUM M NYyTEM CpaBHEHUs
JONOJHUTEIbHBIX HICTOUHUKOB BBIIEIATh MH()OPMAIMIO, KOTOPAsl ABJISIETCS
MIPOTHUBOPEUUBOM HITH MOXKET OBITh HEJTOCTOBEPHOM

1.18

WCIIOJIb30BaTh MPH BBHIMOJIHCHUN YY€OHBIX 33aJaHU HAYyYHO-TIOMYIISIPHYIO
TUTEeparypy GU3NYECKOTO COIEPKaHMsI, CIIPAaBOYHBIE MaTePHAIIBI, PECypPCHI
cetu UWHTepHeT, BianeTh mNpuUéMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBanus UH(HOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKHE YCTHBIE COOOIIEHUS,
0000mas wHGOPMALMIO W3 HECKOJBKUX WCTOYHHKOB (DU3UUYECKOTO
CONEp)KaHusi, B TOM 4UHCIEC MyOJMYHO TMPEACTABIATh PE3YyIbTAThHI
MIPOEKTHON WJIM HCCIIEeI0BATENIbCKON EATEeIbHOCTH, MPU 3TOM I'PaMOTHO
WCIIOIb30BaTh HM3YYCHHBIM TOHATHUMHBIA ammapaT Kypca (DHU3UKH,
COMPOBOXKAATh BBICTYIUUICHUE MTPE3ECHTALIUEH

1.20

IPU BBIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAHUA (PUINUECKUX
MIPOLIECCOB pacmlpeenaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJja4aMU, CJICUTh 32 BBIOJIHEHUEM IUIaHA JIEUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAI B
NeSITeNIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
MIPOSIBIISI TOTOBHOCTD pa3peniaTb KOH(PIUKTHI

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs




1.1

HCIOJIb30BATh U3YUCHHBIC TOHATHUSA

1.2

pa3inyaTh ABJICHUS 10 ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE

1.3

pacrio3HaBaTh TPOSBICHHE W3YYEHHBIX (H3MUYECKUX SBICHHHA B
OKpY>KaloIlleM MHpeE, B TOM 4Hcie (U3NYECKHE SBICHUS B IPUPOAE, TPU
3TOM TEPEeBOJUTH TPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECCKUX SIBJICHUI

1.4

OIMCHIBATh U3YYEHHBIC CBOMCTBA TET M (PU3HUECKUE SBICHUS, HCIIONB3YS
¢bu3nyeckue BENWYMHBI, IPU ONMCAHUM MPABWIBHO TPAKTOBATh
(bu3n4ecKkuii CMBIC MCMOJIb3YEMBIX BEJIMYHMH, 0003HAUEHUS U €INHULIBI
(GU3NYECKUX BETUYMH, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE JAHHYIO
(¢U3NYECKyI0 BEIMYUHY C JAPYTMMH BEJIHMYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUNH

1.5

XapaKTepu30BaTh CBONCTBA TeN, (U3WYECKUE SIBICHUS M TPOIECCHI,
UCIOJIb3YSl W3YYEHHbIE 3aKOHBI, INpPU OSTOM JaBaTh CJIOBECHYIO
(GbOopMyIHMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMAaTUYECKOE BbIpaKCHHUE

1.6

OOBSICHATh (PU3MUYECKHE TPOLECChl U CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTyallull IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATh
MPUYMHHO-CJICICTBEHHbIE CBSA3H, CTPOUTh O0OBsACHEHHWEe u3z 2 — 3
JIOTHYECKUX IIATOB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA (PU3MUECKUX
SABJICHUN, (PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3afaud (omuparouMecs Ha cuctemMy u3z 2 — 3
YpaBHEHHUI ), UCTIONB3YsI 3aKOHBI U POPMYITBI, CBS3BIBAOININE (PU3HUECKUE
BEJIMUMHBI: HAa OCHOBE aHAJIM3a YCIIOBUS 3aJjaud 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBIABIISATH HEAOCTAIONINE UM U30BITOUHBIE JaHHbBIE, BHIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE IS PEIICHHUS], IPOBOIUTH PACYETHI U
OLICHUBATh PEATUCTHUYHOCTh IIOJIYYCHHOTO 3HAYCHUS (HU3HUECKOM
BEJIMUUHBI

1.8

pacmo3HaBaTh TPOOJIEMbI, KOTOPBIE MOXKHO PELIUTh IPH TOMOIIH
(GU3HYECKUX METO/IOB, HCIIOJNb3Yysl OIMCAHUE WCCIECIOBAHMS, BBIACIATH
MIPOBEPSIEMOE  MPEAIOJIOKEHNE, OLICHUBAaTh IPABWIBHOCTH  IOPSIKA
MIPOBEJICHHUSI  WCCIENOBaHMs, JeNaThb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOAEHHUN U OITBITOB

1.9

IPOBOANUTH OIBITHI 110 HAOMIOACHUIO (HM3MYECKUX SBICHUH WIH
($U3NYECKUX CBOMCTB TEJI: CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 0O0OpYyIOBaHUS, OINUCHIBATH XOJA ONBITA M €ro
pe3ynbTaThl, OPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTH MIPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Onpeaenss
CpeqHee 3HAYCHHE W3MEpseMOil BenuyuHBl ((DOKYCHOE pacCcTOsSHUE
cobuparomeid JMH3BI), OOOCHOBBIBATH BBHIOOP cmoco0a H3MEpEHUs
(n3MepuTenprHOTO TIPHOOpPa)

1.11

NPOBOANTH HCCIICIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJMYUH C
UCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHHi: IUIAaHHPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh YCTAHOBKY, (DUKCHpPOBAaTh pe3yJabTaThI
MOJyYeHHOH 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHAC TaOIHLIU
rpaduKoB, enaTh BBIBOJBI 10 PE3yIbTaTaM HCCICIOBAHHS




1.12

MPOBOJUTH KOCBEHHbIC M3MEpPEHHs (U3NUECKUX BEIWYHH: TUIAHUPOBATH
U3MEpEHus, coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, ClIeAysl NMPEII0KEHHOW MHCTPYKLHUH, BBIYUCIIATH 3HAYCHUE
BEJIMYUHBI U aHATIU3UPOBATH I10JIyYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHON
IIOTPELIHOCTH U3MEPEHUN

1.13

co0Jro1aTh MpaBMIIa TEXHUKK 0€3011acCHOCTH IpU padoTe ¢ 1ab0opaTOpHBIM
o0opynoBaHueM

1.14

pa3nnyaTth OCHOBHBIE TNPU3HAKK M3YYCHHBIX (DU3MUECKUX MOJeINeH:
MaTepuagbHash TOYKa, a0COJTIOTHO TBEPAOE TEIO, TOUYCUHBIM HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, [UIAHETapHas MOJEJb aToMa, HYKJIOHHas
MOJIeTIb aTOMHOTO si/ipa

1.15

XapakTepu30oBaTh MPUHIMIBI JACUCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOKMCTB C OTMOPOI HAa UX ONMUCAHMUS, UCIIONB3Ys 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHHMA W HeoOXoaumple (PU3HUECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMBI U CXEMAaTUYHBIE PUCYHKH N3Y4YECHHBIX TEXHUYECKUX
YCTPONCTB, MU3MEPHUTEIBHBIX NMPHOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB
IpPU PEIICHUH Y4eOHO-TIPAKTHUECKUX 3a/1ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHS N300pakeHUH B IUIOCKOM 3€pKasie M cCOOMpPAIOLIEH THH3e

1.17

OPUBOAUTH  MpHUMEpHl  (HAXOOUTh HMH(OpPMAIMI0O O TpUMEpPax)
MPAKTUYECKOTO HCIIONb30BaHMUs (PU3MUECKUX 3HAHUI B IMOBCEIHEBHOU
KU3HM 111 oOecrieueHns 6€30macHOCTH TP 0OpalieHuu ¢ mpudopamMu u
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0OPOBbSI U COOJIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpYXKAroIlei cpesie

1.18

OCYLIECTBIIATh MOMCK HMHpOpMALUU (PU3UYECKOTO COACPHKAHUSA B CETH
WHTepHeT, caMOCTOATEIHHO (GOPMYIUPYS TIOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OIPEEIICHUs TOCTOBEPHOCTH MOIYYEHHOM HH(pOpMAIUK HAa OCHOBE
UMEIOIUXCS 3HAHUW U JOIOJIHUTENBHBIX HCTOYHUKOB

1.19

MCTIOJIb30BATh NPU BBIMOJIHEHUH YU€OHBIX 3a/laHUI HayYHO-TOMYJISPHYIO
TUTEpaTypy (U3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUabl,
pecypchl ceti IHTEepHeT; BIaaeTh NpruéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBanus HHGOPMAIMHN U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NMHUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
nH(pOpPMALIUM W3 HECKOJbKMX HCTOYHUKOB (DU3MUYECKOTO COJEp>KaHus,
nyOJInYHO MIPEACTABIIAT pe3yIbTaThI IIPOEKTHOMN 1581051
HCCHCﬂOBaTeHBCKOﬁ ACATCIIBHOCTH, MMPU I3TOM I'PaMOTHO HUCIIOJIB30BATb
W3y4YEHHBI TOHATUMHBIA amnmapaT HW3y4yaeMoro pasziena (U3uKH |
COTPOBOXKATh BBICTYIUICHHE NPE3EHTAlUCH ¢ y4éTOM OCOOCHHOCTEH
ayJUTOPHUU CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX
MPOLIECCOB PACHPENeNITh OO0SI3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJla4yaMU, CJICIUTh 32 BBHIIIOJIHEHUEM IUIaHa ACHCTBUMN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIAI B
NEeATEIbHOCTh TPYIIIBI, BBICTPANBaTh KOMMYHHUKaTUBHOE
B3aMMO/ICIICTBHE, MIPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble J1€MEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®usuka — Hayka o npupoge. Ssinenus npuponsl. dusmdeckue
SBJICHUS: MEXAHWYECKUE, TEIUIOBBIC, DJIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIC

1.2

Ousnyeckne BeaUuMHbBL. 3MepeHune (uU3MYECKUX  BEITUYMH.
®duznueckue npudopsl. [TorpentHocTs n3mepeHuit. MexxayHapoaHas
CHCTEMA €IUHUILL

1.3

EctecTBeHHOHAYYHBIH METON MO3HAHUS: HAOIIOACHUE, TIOCTAHOBKA
HAyYHOTO BOMPOCA, BBIIBIKEHUE THUIOTE3, OSKCIEPUMEHT IO
MIPOBEPKE THIOTE3, 00BSICHEHHE HAOII01aeMOTO SIBJICHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TTOMOIIBIO MOIETIEH

1.5

[TpakTuueckue pabOTHI:

N3MepeHne paccTosTHUM.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3smMepoB MaJIbIX TEIN.

W3mepeHue temnepaTypsl IpU MOMOIIY KUAKOCTHOIO TEPMOMETpa
U J1IaTYMKA TEMIIEPATyphl

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNUN BEILIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. OMbITHL,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEUIECTBA

2.2

JIBrokeHue yacTHll BemecTBa. CBsI3b CKOPOCTH JABMKCHHS YaCTHIL C
Temnepatypoil. bBpoyHoBckoe nBuxenue, tudppys3us

23

B3anMopeiicTBre yacTHIl BEIIECTBA: IPUTSHKEHNE U OTTAIKMBAHUE

24

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJKOCTEH U
TBEPIBIX (KPUCTATUTMYECKHUX ) Te1. B3anMOCBsI3b MEXTy CBOMCTBAMU
BCIICCTB B paBHLIX aneI‘aTHBIX COCTOAHUAX MU HUX AaATOMHO-
MOJIEKYIAPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

2.6

[IpakTrueckue pabOTHI:

OneHka aWaMeTpa aroMa METOIOM PSIOB (C HCIOJIB30BaHUEM
¢dororpaduii).

OnbITH 1O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.

OnbITl 1O  OOHApY)KEHUIO JIEHCTBHS CHJI  MOJIEKYJISIPHOTO
TIPUTSKCHUS

JIBYKEHUE U B3AMMOJIEUCTBUE TEJI

3.1

Mexanuueckoe JABWKEHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE
JBUKECHHE

3.2

Cxopocth. CpeaHsii CKOPOCTh MPH HEPABHOMEPHOM JBH)KCHUHU.
Pacuér nyTtu u BpeMeHH IBUKEHUS




SIBnenne uHEpIUU. 3aKOH HHEpIUU. B3auMonelcTBue Ten Kak

3.3 MpUYMHA U3MEHEHUsS CKOPOCTH IBIKEHHSI Tel. Macca kKak mepa
WHEPTHOCTH Tella
3.4 [TnotHOCTH BemiecTBa. CBsA3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYH B
' enuHuIe 00BEMa BelecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl C MOMOILBIO
’ JMHAMOMETpa
3.7 SBnenue TATOTEHUA W cwia TsokecTd. Cuila TSHDKECTH Ha JPYTrux
' maHerax. Bec tena. HesecomocTh
33 Cuna tpeHus. TpeHue CKOJNbXEHUS U TpeHHE IMOKos. TpeHue B
' MIPUPOJIC U TEXHUKE
3.9 CrnoxeHne  CWJl,  HampaBJCHHBIX 1O  OJHOW  MPSIMOM.
' PaBHOIEHCTBYIOIIAST CHIT
[TpakTuueckue pabOTHI:
OrmpenenieHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHHUs (LIapuka B
KHUJKOCTH, MOJEIN JIIEKTPUYECKOTO aBTOMOOWIIS M Tak Jaiee).
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHS OpyCKa WIH IIapuKa
3.10 M0 HAKJIOHHOM MII0CKOCTH. OnpeiesieHre TUIOTHOCTH TBEPAOTO Tela.
OnbITHL, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTh pacTsKeHus
(medbopmanuu) TPYKUHBI OT TPUIOKEHHOW CHIIBL.  OMBITHI,
JEMOHCTPUPYIOUTUE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIbKEHHUS OT Beca
TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN
@uznyeckue SBICHNS B IPUPOJIE: IPUMEPBI IBUKEHUS C PA3IINYHBIMU
3.11 CKOPOCTSAIMH B JKUBOW M HEXKUBOU MPUPOJIE, ACHCTBUE CUJIbI TPEHUS B
MIPUPOJIE U TEXHUKE
3.12 TexHnueckue ycTpoiucTBa: AMHAMOMETP, OIIMITHUKA

JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTEM 1 TA30B

Hapnenue TBEpHoro tena. CriocoObl YMEHBIICHHUS W YBEIUYEHUS

4.1
JaBJICHUS
49 JlaBnenue ra3za. 3aBHCHMOCTh JaBIEHUS raza oOT o00BEMa,
' TeMIepaTypbl
43 [lepenaua naBneHust TBEPABIMU TEJAMHU, KUJIKOCTSAMH M Ta3aMHU.
' 3akoH [Tackansa. [ITHeBMaTHUeCKrEe MaIIMHBL
44 3aBUCUMOCTD JABJICHUS KUAKOCTH OT TIyOUHBI. [ MapocTaTHdecKuii
' napanokc. Coobmaroniuecs: cocynbl. ['uapaBinueckre MexaHU3MbI
Atmoctepa 3emanm u  atMochepHoe naBieHue. [IpuUunHBI
45 CYyIIIECTBOBaHMS BO3AYIIHONW 00010uku 3emiau. OnbiT Toppuyemin.
' 3aBUCUMOCTh aTMOC(EPHOr0 AABJIEHUS OT BBICOTHI HaJl YPOBHEM
Mops
46 N3mepenne atmocdepHoro napieHus. [IpuOopsl mas u3MepeHus

aTMOC(EpHOTO TaBJICHHS




4.7

JlelicTBue JKHMIKOCTM M Ta3a Ha IOTPYKEHHOE B HHUX TEJO.
Brrtankuparomias (apxumMeoBa) cuiia. 3akoH Apxumena

4.8

[ImaBanue Ten. Bo3ayxoraBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT 00BEMa
MOTPYKEHHOM B JKMAKOCTh 4acth  Tena.  OmnpexneneHue
BBITAJIKUBAIOIIECH CHJIbI, JEUCTBYIOLIEW Ha TENO0, MOTPYKEHHOE B
KUIKOCTh. I[IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CHIIBL,
NEUCTBYIOLIEH Ha TENO0 B KUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITQJKMBAIONIEH  CHIIBI,
NEUCTBYIONEH HAa TEJNO B JKUIKOCTH, OT 00BbEMa MOTPYKEHHOU B
MKUIKOCTh YaCTH TeJIa U OT INIOTHOCTH KUAKOCTH. KoHCTpyHpoBaHue
apeoMeTpa WM KOHCTPYHMPOBAHHME JIOJKM U ONpeleieHue eé
TPy30MObEMHOCTH

4.10

dusnuecKue SBICHUS B IPUPO/IE: BIUSIHAE aTMOC(HEPHOTO JaBICHUS
Ha JKUBOW OpPraHu3M, IJIaBaHHUE PbIO

4.11

TexHu4yeckue yCTpOMCTBa: COOOIIAOIIMECS COCYABI, YCTPOMCTBO
BOJOINIPOBO/A, THUAPABIMYECKUI TMpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTDB, OHEPT U A

5.1 Mexanuueckast pabota
5.2 MexaHuueckass MOIITHOCTE
53 [IpocTble MeXaHU3MBL: pblYar, OJOK, HAKIOHHAs IIJIOCKOCTb.
' [TpaBuiI0 paBHOBECHS phIUara
54 [TpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
55 «3010TOC MIpaBMIIO» MeXaHUKU. KoaddhuimeHT mone3noro AeicTBus
' MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE
5.6 [ToreHimanbHast 3HEPTUM Tea, MOAHIATOTO Hall 3eMIIEN
5.7 Kunernueckas sneprust
53 ITonHas mMexaHu4eckas 3HEpPIrUs. 3aKOH U3MEHEHUS U COXPaHEHMs
' MEXaHHYECKOH SHEPTUH
[IpakTuyeckue pabOTHI:
Onpenenenue pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JBM)KEHUH
5.9 Tejla MO0 TOPU3OHTAJIBLHOM MOBEPXHOCTH. MccnemoBaHue yCIOBUM
paBHOBecusi pwiuara. M3amepenuwe KIIJ[ HakIOHHON IJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON IHEPTUH
5.10 du3nyecKue SBJICHUS B PUPOJIE: PhIYATU B TEJIE YEJIOBEKA
511 TexHuueckue yCTpOMCTBA: pblYar, IOJBWKHBIA M HEIOJBWKHBIN

6J'IOKI/I, HaKJIOHHAas IJIOCKOCTh, IIPOCTHIC MEXAaHNU3MbI B 6BITy




8 KVIACC

Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAEePKAHUSA
pa3jena  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW — TEOPUH
6.1 CTpoeHus BemiectBa. Macca u  pasmepsl MosieKyid. OIbITHI,
' MOITBEP:KIA0II1E OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
6.2 Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOrO  COCTOSHUH
' BemectBa. Kpucrannuueckue u amopdHsie Tena
6.3 OObsicHEHNE CBOMCTB ra30B, )KHIKOCTEH M TBEP/BIX TSI HA OCHOBE
' MOJI0KEHUN MOJIEKYJIIPHOKMHETUYECKON TEOPUU
6.4 CmauuBaHue U KanWJUISIPHBIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxatue
6.6 Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTbIO TEIJIOBOTO
’ JBUKEHUS YaCTHILL
6.7 Bayrtpennsis sueprusi. CnocoObl U3MEHEHUS BHYTPEHHEH DHEPTHUU:
’ TeIUIonepeaya U COBEPIICHUE PaOOTHI
6.8 Bupael Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3JTyUEHUE
6.9 KonnuectBo TemioTel. Y aeabpHas TEIIOEMKOCTE BEIECTBA
6.10 TemmooOMeH W TEMIIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
' Oananca
6.11 [InaBneHue u oTBEpIeBaHNE KPUCTATNIMYECKUX BEILECTB. Y JIeIbHAas
6 ' TEIJIOTA TTABJICHUSI
[TapooOpazoBanne u koHaeHcamus. Mcmapenwe. Kunenwue.
6.12 VYaenpHas Temiora napoodpa3zoBaHus. 3aBUCUMOCTh TEMIEpaTypbl
KHUIIEHUS OT aTMOC(EPHOTO J1aBICHUS
6.13 BitaxxHOCTB BO31YXa
6.14 OHeprus ToIMBa. Y 1eJbHAas TEMJI0Ta CTOPAHUS
6.15 [Mpuntuner  paboter TemmoBbix nBurareneit KIIJ[ TtermoBoro
' neuratens. TermoBble IBUTATENU U 3allUTa OKPYKAIOIIECH cpe/ibl
6.16 3aKOH COXpAaHEHUS U MPEBPAIICHUS SHEPTUH B TEIJIOBBIX MPOIECCAX
[TpakTuyeckue pabOTHI:
OnpIThl MO OOHApYXKEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
MIPUTSKEHUSL.
OnbIThl 1O BBHIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIHU
caxapa.
6.17 OnpiTel 1O  HAOMIOACHHUIO TEIUIOBOIO  PACUIMpPEHUs Ta30B,

KHUAKOCTEN U TBEPIBIX TEII.

Omnpenenenue JaBIeHUs BO3yXa B OAJUTOHE IIMPUILA.

OHBITI:I, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTb HABJICHUA BO3AYyXa OT
ero o0bEMa 1 HarpeBaHus WIH OXJIAXKICHHUS.

[IpoBepka THUMOTE3bl JMHEHHOW 3aBHCHMOCTH JIJIMHBI CTOJOHMKA
KHUJIKOCTH B TEPMOMETPUIECKOM TPYOKE OT TEMIEPATYPHI.




HaGmoienne n3MeHeHus: BHYTPEHHEH YHEPTHH Tella B pe3ybTaTe
TeIToTniepe1adyu U paboThl BHEIITHUX CHJI.

HccnenoBanue siBIeHUS TETNIOOOMEHA TIPU CMEIIMBAHUHU XOJIOTHOU
U TOpsIYEN BOABL.

OrnpeneneHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpHU
TEITIO00OMEHE ¢ HarpeThIM METAJUTHYECCKUM ITUITUHIAPOM.
Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue npoliecca UCTapeHus.

OrnpezenieHre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEIUIOTHI TJIABJICHUS JIbJA.

®dusnueckue SIBICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSKEHUE U
KaWJUSIpHBIE  SIBICHUS B MPHUPOAE, KPHUCTAUIBI B TPHUPOJE,

6.18 n3nydenne CojHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHMe POCHI, TYMaHa, UHEes, CHeTa.
TexHUYeCKHe YCTPOWCTBA: KAIMUIAPBI, IPUMEPBI UCIIOIb30BAHUS
6.19 KPUCTAIUIOB, KHUAKOCTHBIA TEPMOMETP, JaT4YMK TEMIIEPaTyphl,

TEPMOC, CUCTEMA OTOIUIEHUS OMOB, I'MTPOMETpPBI, INCUXPOMETP,
napoBas TypOHuHa, JBUTaTeIb BHYTPEHHETO CrOPaHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Tel. 3akoH Kymona (3aBUCHMOCTB
7.2 CWJIBI B3aMMOJEWCTBUS 3apsDKEHHBIX TEI OT BEJIWYWHBI 3apsA0B U
PacCTOSTHUSL MKy TeJIaMu )
DnekTpuyeckoe mnoje. Hanpsk€HHOCTh AIEKTPUYECKOTO  TOJIS.
7.3 [TpuHIMIT CyNepro3UIINN MIEKTPUIECKUX MOJIeH (Ha KaueCTBEHHOM
YPOBHE)
Hocurenn DIEKTPUYECKUX 3apsa0B. OnemMeHTapHbIN
7.4 anektpuueckud  3apsia.  Crtpoenue aroma. I[lpoBomHuku u
TURJIEKTPUKU
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS SJIECKTPUUYECKOTO
’ TOKa. ICTOYHUKY MOCTOSIHHOTO TOKa
77 JIeHicTBUS ~ DJIGKTPUUYECKOTO TOKa  (TEIJIOBOE, XHUMHUYECKOE,
’ MarHuTHOE). DJIEKTPUUECKUN TOK B )KMJKOCTSIX U ra3ax
7.8 DnekTpudeckas uenb. Cuiia Toka. IJIEKTPUIECKOE HANIPSIKEHUE
7.9 ConpoTtuBieHre TPOBOAHUKA. Y IEJIbHOE COMTPOTUBIICHUE BEIIECTBA
7.10 3axon OMa 11 yyacTKa Henu
7.11 [TocnenoBarenbHOE U MapaJUIETbHOE COCTUHEHUE TPOBOJHUKOB
7.12 PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO TOKa. 3akoH Jlxoyins — Jlenna
713 DNeKTpUUYECKUe LeMd U MOTPEOUTENN JIIEKTPUUECKONW JSHEPTUU B
' obiTy. KopoTkoe 3aMbIkaHue
7.14 ITocTostHHBIE MarHUTHI. B3auMo1eiCTBUE MTOCTOSTHHBIX MAarHUTOB
715 MarnuTtHoe mosie. MarHutHoe noje 3eMJIM U €ro 3HAaueHue s

JKU3HU Ha 3emiie




7.16

Oneir  Opcrena. MarHuTHoe TOJ€  DJIEKTPUUECKOTO  TOKA.
ITpuMeHeHHe IIeKTPOMarHuTOB B TEXHUKE

7.17

JlelicTBUe  MarHMTHOrO IIOJS HA MPOBOJHUK C  TOKOM.
DJIEKTPOIBUTATED HOCTOSIHHOTO TOKA. Ucnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

7.18

OnbiTel  @apages. SBiIeHUE AIEKTPOMArHUTHOMW  WHIYKIIUH.
[IpaBuno Jlenma

7.19

Onekrporereparop. CrocoObl MOTyUEHHUs FICKTPUICCKON YIHEPTHH.
DEeKTPOCTaHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU

7.20

[TpakTuyeckue pabOTHI:

OnpIThl MO HAOJIONEHUIO AJIEKTPU3ALMU Tel HHIAYKIUEH U mpu
CONPUKOCHOBEHUH.

HccnenoBanue nelCTBUS 3JIEKTPUUECKOTO NOJS HA IPOBOAHUKH U
TUBJIEKTPUKU.

CoOopka u mpoBepka pabOThl ANEKTPUUECKOHN IEMH IMOCTOSHHOTO
TOKA.

W3mepenue u peryinpoBaHue CUJIbI TOKa.

W3mepenue u peryiupoBaHHue HaIPSHKEHUS.

HccnepoBanue 3aBUCUMOCTH CUIIBI TOKA, HIYILIETO YE€pe3 PE3UCTOP,
OT COIIPOTHUBIICHHSI PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
OneIThl, JEMOHCTPUPYIOIIME  3aBHCHUMOCTb  3JIEKTPUUECKOIO
COIIPOTHBIIEHUS POBOJHUKA OT €r0 JAJIUHBI, IUTOIAAHN OEPEYHOT O
CEYEHMs M MaTepHaa.

[IpoBepka npaBuiia CI0KEHUS HAMIPSKEHUH ITPU ITOCIIEI0BATEIbHOM
COEIMHEHUM JIBYX pe3ucTOopoB. IIpoBepka mpaBuia Juist CUIIbI TOKA
NIPY NapajuIeIbHOM COSAMHEHUH pe3ucTopoB. OnpeaencHue padoTsl
AJEKTPUYECKOTO TOKa, MAYIIEro 4epe3 pe3uctop. OmnpeneneHue
MOIIIHOCTH 3JEKTPUYECKOIO TOKA, BBIACISIEMOM Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY,
oT HampspkeHusa Ha Hed. Omnpenenenune KIIJ[ HarpeBatesns.
HccnepoBanne  MAarHWTHOTO — B3aMMOJIEHUCTBHSI  MTOCTOSIHHBIX
MarHuToB. MI3ydeHre MarHuTHOTO MOJIsl MIOCTOSIHHBIX MarHUTOB IPU
ux oOvenwHeHMH W paznencHuu. lccrnemoBaHue AeWcTBUA
NEKTPUYECKOTO TOKA HA MAarHUTHYK CTpeiky. OmbIThl,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUS KaTYILIKH
C TOKOM M MarHuTa OT CHJIbl TOKA W HAaIlpaBJICHUs TOKA B KaTYILKE.
N3ydyeHue necTBUsT MarHUTHOIO IO HAa MPOBOAHHUK C TOKOM.
KoHctpyupoBanue © u3ydeHHE pabOTBl  3JIEKTPOJBUTATEIIS.
N3amepenne KII/ smexkTpoaBurateibHOM YCTaHOBKU. ONBITHI 110
HCCIIEOBAHUIO SIBJICHUS AIEKTPOMATrHUTHOMN WHYKLIHH:
UCCIIEIOBAaHUE  W3MEHEHHMH  3HA4YEHHWd W HallpaBJICHHUSA
WHJIYKIHOHHOTO TOKA

7.21

dusuueckue SABICHUSA B Opupoac: OSBJIICKTPUYCCKUC ABJICHHUSA B
aTMocdepe, IEKTPUIECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJIE
3emin, apeld MOIIOCOB, POJIb MAarHUTHOTO TOJS IS JKU3HU HA
3emJie, OJISIPHOE CUSIHUE




TexHUUYeCKHEe yCTPOUCTBA: AIEKTPOCKOI, aMIIEPMETP, BOIBTMETP,
peocTar, CYETYHMK FITEKTPUICCKON YHEPTUH, FIEKTPOOCBETUTEIILHBIC
npuOOphl,  HarpeBaTeNIbHBIC  AJIEKTPONPUOOpPHI  (TIpUMEPHI),

722 ANEKTPUYECKUE IIPEIOXPaHUTENH, 3JEKTPOMAarHur,
AJIEKTPOABUraTeNNb IOCTOSTHHOIO TOKa, TE€HEpaTop IOCTOSHHOTO
TOKa
9 KJIACC
Kon Kon
[IpoBepsiemble 37EMEHTHI COAEPKAHMS
pasznena | 3JIeMeHTa
MEXAHUWYECKUE SABJIEHUA
2.1 Mexanuyeckoe ABmwkeHue. MarepuanpHas Touka. Cucrema
oTCcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBIKEHUSA
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
2.4 HepaBHomepHoe mnpsimonuHeiiHoe  ABwkeHue. CpenHsas u
' MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKEHUE
8.6 CBoOopgnoe magenne. OneiTe! [ annnes
PaBHOMEpHOE [BHKEHHME IO OKpyXHOCTH. I[lepuon m wacrora
8.7 oOparieHusl. JInnelinas 51 yriaoBas CKOPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akon HeroToHa
8 8.11 [IpuHUMN cyneprno3uuuy cui
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cwiia TpeHus: cuia TPEHMsI CKOJBXEHUS, CHJA TPEHUs IOKOs,
JIpYyrue BUIbl TPEHUS
2,14 Cuna TSKECTH M 3aKOH BCEMHPHOTO TSITOTCHUS. Y CKOpPEHHE
C¢BOOOIHOTO ITaIEHUSA
215 JBuxenne muaHer Bokpyr Connua. IlepBasg kocMuueckas
' ckopocTb. HeBecoMocCTh 1 neperpy3ku
8.16 PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEPAOro Tena C 3aKPEIIEHHOM OCHIO BpPAILCHMS.
MowmeHT cunsl. LleHTp TsKecTH
8.18 Nmnynec Tena. M3meHnenue nmnyibca. IMmynbe cuiibl
8.19 3aKOH COXpPaHEHHS UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
8.22 PaGoTa cun TskecTu, ynpyroctu, Tpeausi. CBsi3b SHEPTUU B PAOOTHI




8.23

[loTrenuunanpHas sHeprusi Teja, MOIHATOrO HAJl MOBEPXHOCTHIO
3emnn

8.24

[ToreHumanpHas SHEPIUs CKATON IIPYKUHBL

8.25

Kunernueckas sneprus. Teopema 0 KHHETHUYECKON SHEPTUU

8.26

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPTUU

8.27

[IpaxkTryeckue paboOTHI:

OnpenesieHne CpelHEd CKOPOCTH CKOJIBKEGHHUS Opycka WiIH
JNBUKEHHSI IIapuKa [0 HAKJIOHHOM IUIockocTH. OnpeneneHue
YCKOpEHUS TeJa NPU PaBHOYCKOPEHHOM JBMKEHHUM I10 HAKJIIOHHOU
IUIOCKOCTH.

HccrnenoBanue  3aBUCUMOCTH  IMYyTH  OT  BpEeMEHM  IpHU
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JIBWKEHHUHU 0€3
HAYaJIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK psAJl HEUETHBIX YUCEIl, TO
COOTBETCTBYIOIIHE IPOMEKYTKA BPEMEHHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUSI OT CHIIBI
HOpMalibHOTO fAaBieHus. OnpeneneHue Kod(pQHUIMEHTa TPEHUS
ckoJpxkeHus. OnpezaesieHne XECTKOCTU MpYyKuUHblL. OnpeneneHue
paboThl CHUIBI TPEHHS] TMPU PABHOMEPHOM JIBIDKEHUM Tella IO
TOPU3OHTAILHON moBepxHOCTH. OmpeneneHue pabdOThHl  CHIIBI
YIPYTOCTH NMPHU NOABEME IPy3a C UCTIOIB30BAaHHEM HEMOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB

8.28

Ou3nyecKkue SIBICHUS B MPUPOJIE: MPUIUBBI U OTJIUBBI, IBH)KEHUE
mwiaHeT COJHEYHOW CHCTEMbl, PEAKTUBHOE JBUKEHHUE IKUBBIX
OpraHU3MOB

8.29

TexHUueckue YCTpOMCTBA: CHUIAOMETP, JATYUMKH IIOJOKEHUS,
pacCTOSIHUS U YCKOPEHHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebartenbHoe  IBMKEHHE. OCHOBHBIE ~ XapaKTEPUCTUKHU
' Kosie0aHuil: Iepro, 4acToTa, aMIUIUTYy1a
9.2 MaremaTuueckuii M TNPYXKUHHBIM MasTHUKU. [IpeBpanieHue
' SHEPruu NpH KoueOaTeIbHOM JIBHKEHUU
9.3 3aryxatomue Konebanus. Beinyxennsie konebanus. Pesonanc
Mexannuyeckue  BoiHbl.  CBolicTBa  MEXaHUYECKMX  BOJIH.
94 IIpononpHbIE U MONIEpEYHBIE BOJIHBL. [[JIMHA BOJIHBI U CKOPOCTH €€
' pacrpocTpaHeHus. MeXaHWYecKHue BOJIHBI B TBEPAOM TeEIE,
CEHCMHUYECKHE BOJIHBI
9.5 3ByK. ' pomKoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnopa3Byk u yabTpazByK
[IpakTuueckue pabOTHI:
OmnpezneneHue 4acToThl M Nepuojia KojeOaHWid MaTeMaTHuYecKoro
9.7 MasTHHUKA.

OnpeesieHne 4YacTOThl W TMepuofa KoJeOaHWil MPY>KUHHOTO
MasiTHUKA




HccnenoBanue 3aBUCUMOCTH TIepuojia KoJeOaHUH MOABEIICHHOTO
K HUTH TIpy3a OT JIIuHBl HUTH. lMccrnenoBaHue 3aBHCHMOCTH
nepuojia KojeOaHMM MNpPYyKUHHOIO MasTHHKAa OT Macchl Ipysa.
IIpoBepka  He3aBUCHMMOCTH  HepuOAa  KoynebaHU  rpysa,
MIOBEIICHHOI0 K HUTH, OT MaccChl Ipy3a U KECTKOCTU IPYKUHBI.
N3mepeHune yckopeHust CBOOOIHOTO NaJeHus

9.8

®dusnuecKkue BJICHUs B IPUPOJIE: BOCIIPUATHE 3BYKOB )KUBOTHBIMY,
3EMJIETPACEHUE, CEHCMUYECKUE BOJIHBI, IIYHAMH, 9XO

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOIB30BAHUE YIbTPA3BYyKa B
OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U QJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMarHuTHbIe BOJIHBI. CBOMCTBA
SJICKTPOMATrHUTHBIX BOJIH

10.2

[IIxana 371€KTPOMAarHUTHHIX BOJIH

10.3

DJIeKTpOMarHuTHas npuponaa csera. CKOpocTh cBeTa. BoiaHOBBIE
CBOMCTBA CBETA

10.4

[IpaxkTuyeckue paboOTHI:
N3ydenne CBOHCTB JIICKTPOMAarHUTHBIX BOJH C ITOMOIIBIO
MOOMIIBHOTO TenedoHa

10.5

®dusnyeckue SBICHUS B TNpUpoje: OMOJOTHYECKOEe JACHCTBHE
BHUJIUMOTO, YIBTPa(UOIETOBOTO M PEHTTEHOBCKOTO U3JTyYCHUI

10.6

TexHUYEeCKHEe YCTPONCTBA: KCIOJb30BAHUE AIIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOU CBS3U

11

CBETOBBIE

SABJIEHUA

11.1

JlyueBas monens cBera. MicTtouHHMKH cBETa

11.2

[IpsamonuHetHOE pacIIpOCTpAHEHUE CBETA

11.3

Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAKEHUS CBETa

11.4

[Ipenomnienne cBera. 3akoH mpenomiieHus cBeta. [lonHoe
BHYTPEHHEE OTPaXCHUE CBETA

11.5

JInnza. Xop tydeii B JIMH3E

11.6

Ontrueckas cuctema goroarnapara, MUKPOCKOIIA H TEJIECKOTIA

11.7

I'ma3 xak ontuueckas cuctema. bBaIn30pykocTh U 1adIbHO30PKOCTh

11.8

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. ClioskeHue
CIIEKTpaJbHBIX IBETOB. /[ucnepcus ceera

11.9

[IpaxkTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOTO JIy4a OT
yria mnajeHusl.

W3ydeHrne XapakTepUCTHK H300pakeHHs IpeaMeTa B IUIOCKOM
3epKale.

HccnenoBanue 3aBUCMMOCTH YIila MPEJIOMIICHHSI CBETOBOTO Jyda
OT yrJja MaJeHus Ha TPaHULIe «BO3AYX — CTEKIIO».

[Tomy4yenue n300pakeHNiA ¢ TOMOIIBIO COOMPAFOIICH JTUH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHUSA ¢ ONTHYECKOW CHIIBI
coOuparoIIeii TUH3BI.




OMBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTD.
OnbITH IO BOCHPHATHIO IIBETA MPEAMETOB NPU MX HAOIIOICHUH
4yepe3 IBETOBbIE (PUITBTPHI

11.10

®dusunyeckue saBiaeHus B npupoje: 3arMenus Connua u JIyHsl, iBeTa
TeJ, ONTUYECKUE SBJIEHUs B aTMocdepe (1BeT Heba, pedpakius,

paayra, MUpax)

11.11

TexHu4yeckne yCTpOWCTBA: OYKH, TMepuckor, (oroamnmapar,
ONTUYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA
121 OmnsiTel Pe3epdopaa u mnanerapHas Mozens atoma. Mojaens atoma
’ Bopa
120 Ucnyckanue u nornouieHue ceeta aromom. Kpantel. JInneituareie
’ CIIEKTPBI
12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- 1 raMMa-u3ITydeHHs
1.4 Ctpoenune atomHoro siapa. HykjioHHass mMozelb aTOMHOIO sjapa.
’ H3o0Torsr
125 PannoaktuBHble npeBpameHus. [lepmon momypacmnaga aTOMHBIX
' sep
12.6 SlnepHbie peakuyu. 3aKOHbI COXPAHEHHS 3apsI0BOI0 U MAaCCOBOIO
qucen
12.7 DOHeprus CBI3U aTOMHBIX sifiep. CBsA3b MAcChl U SHEPTUU
12.8 PeflKumI cuHTe3a U AeneHus saep. Mcrounuku sneprun ColiHIa U
3BE3N
12.9 Snepnas sHepreruka. [[eficTBHE PAaJMOAKTHBHBIX W3JIy4EHUN Ha
' JKHBBIC OPTaHU3MBI
[IpakTryeckue paboOTHI:
Habmioienue CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3IIYUYCHHUS.
12.10 UccnenoBanue TpPeKOB: M3MEPEHUE OSHEPrUM YacTHIBI IO
TOPMO3HOMY yTH (110 hoTOrpadusm).
W3mepeHune paanoakTUBHOTO GoHA
®dusnyecKue SBICHUS B IIPUPOJE: ECTECTBEHHBIN pPaJluOaKTUBHBIN
211 ¢$OH, KOCMUYECKHE Y4, PAAHOAKTUBHOE U3ITYUCHHE MPUPOIHBIX
) MUHEpAJOB, ICUCTBUE PAJMOAKTUBHBIX M3JIy4YEHHU HA OpraHUu3M
YyeJloBeKa
12.12 TexHUuecKkne yCTpPOMCTBA: CHEKTPOCKON, HWHAWBHUAYaJbHBINI

JIO3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBLHOMN ITPOT'PAMMbBI OCHOBHOI'O

OBILIEI'O OBPA30OBAHUA

Kon
NMpoBePSIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K NPEeAMETHBIM pe3yJbTaTaM 02a30B0I0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOTrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3UKU B HAYYHOU KapTHHE MUPA; CPOPMHUPOBAHHOCTH
0a30BbIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M M TO3HABAEMOCTH
SBJIIGHUN  TPUPOABI, O POJIM  DKCIOepUMeHTa B  (u3uke, O
crucreMooOpasyronieil ponu (U3MKA B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEeXHUKU M TEXHOJIOTHA, 00 3BOMIONMU (PU3UYECKUX 3HAHUNA M UX POJH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MHUPA, O BKJIAJI€ POCCUMCKUX U
3apyOCKHBIX  YUICHBIX-(OU3UKOB B pa3BUTHE HAyKd, OOBSCHEHHUE
MIPOLIECCOB OKPY>KAIOLIEr0 MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHI1

3HaHUSA O BUJIAX MaTepuu (BEIIECTBO U TOJIE), O IBMKCHUHU KakK criocobe
CYIIIECTBOBAHUS MaTEPHH, 00 aTOMHO-MOJICKYJSIPHON TEOPHUU CTPOECHUS
BEIIECTBa, 0 (PU3MYECKON CYIITHOCTH SIBJICHUN MPUPOJBI (MEXaHUIECKHX,
TEIUIOBBIX, JJIEKTPOMATHUTHBIX M KBAHTOBBIX); YMEHHE pa3Indarh
SIBJICHHS 10 OTMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JIaHHOE (PU3UYECKOE SIBJICHUE; YMEHUE PACIIO3HABATh
MPOSIBIICHUE HM3YYCHHBIX (DU3MUECKHX SBJICHHUN B OKPYXKAIOIIEM MHpE,
BBIJIEJISISI X CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)

Bnagenue ocHOBaMHM NOHSTHUMHOIO ammapara 1 CUMBOJUYECKOIO SI3bIKa
¢U3MKKN ¥ UCHOJB30BAHUE MX JUII PELIeHUs y4eOHBIX 3a/ad; yMEHHUeE
XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHUS M MPOLECCHI,
UCToJb3ys GyHIaMEHTalIbHbIE U SMIIMPUYECKHUE 3aKOHbI

YMeHne OnHCHIBaTh HU3YYCHHBIC CBOICTBa Tel U (I)I/I3I/I‘IGCKI/IC SIBJICHHA,
HCIIOJIB3YA (bl/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Brnagenue ocHOBaMH METO/I0OB HAYYHOTO MTO3HAHUS C YIETOM COOIIOICHUS
npaBujI 6€30MacHOTo TpyAa: HabmoeHHe PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIIbHO COOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY W3
JaHHOTO Habopa 000pyAOBaHUS IO MHCTPYKIIUH, OIIMCHIBATH XOJ OMbBITA U
3aMHCHIBATH €T0 PE3YNBTATHI, (HOPMYIHPOBATH BHIBOIBL;

MPOBE/ICHUE TPSIMBIX W KOCBEHHBIX H3MEPEHHH (U3MUECKUX BEIUYHH:
YMEHHE  IUIAHUPOBaTh  M3MEPEHHS, CaMOCTOSITEIILHO  cOOMpaTh
AKCIIEPUMEHTAIFHYIO YCTAHOBKY 10 WHCTPYKIIUHU, BBIYHCIISATH 3HAUYCHUE
BEJIMYUHBI U aHATM3UPOBATH MOJIYYEHHBIC PE3YIbTATHI C YIETOM 3aJaHHOU
MOTPENTHOCTH PE3YIbTaTOB U3MEPCHUN;

MPOBEJCHUE  HECIOXHBIX  DKCICPUMEHTAIBHBIX  HCCJICIOBAHUN;
CaMOCTOSITENTLHO COOUPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U IPOBOUTH
WCCJICIOBAHNE 110 UHCTPYKIUH, TPECTABISATH MOJIYYCHHBIC 3aBUCUMOCTH
(U3UYECKUX BEIWYMH B BHAE TaOmuil W TrpaduKoOB, YYUTHIBAThH
MOTPENTHOCTH, JeJIaTh BBIBOJBI 110 Pe3yJIbTaTaM UCCIIeIOBAHUS

[ToHnMaHMe XapaKTepHBIX CBOMCTB (PM3NYECKUX MOJIENIeH (MaTepuanbHas
TOUKa, a0COJIFOTHO TBEPAOE TENO, MOJAEIN CTPOEHUS I'a30B, KUJIKOCTEH U




TBépI[BIX TCJI, INIaHCTapHasA MOACJIb aTOMa, HYKJIOHHas MOACIIb aTOMHOI'O
sIpa) 1 YMEHHUE MMPUMEHATh UX JUIsl O0BSICHEHUS (PU3NUECKHUX MTPOIIECCOB

YMmenue oObSCHATh (PU3HUYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CUTyalUll IPAKTUKO-OPHEHTUPOBAHHOTO Xapakrepa, B
YaCTHOCTH, BBIABIIATE INPUYMHHO-CICIACTBCHHBIE CBA3M W CTPOUTH
OO0BSICHEHHE C OMOpOil Ha M3yUeHHbIE CBOMCTBA (PU3MUECKUX SIBICHHUH,
¢du3nueckre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMeHue pemath pacu€THbie 3a71a4u (Ha 6asze 2 — 3 ypaBHEHHUH ), UCTIONb3YS
3aKOHBbI N q)OpMyHBI, CBA3bIBAIOIINEC (1)I/I3I/I‘-IGCKI/IC BCJINYHHBI, B YaCTHOCTH,
3alMUCBbIBATh KPATKOC YCJIOBUC 3aa4U, BbIABJIATE HCAOCTAIOIIHUEC JAaHHBIC,
BBIOMpATh 3aKOHBI M (OPMYJbI, HEOOXOAWMBIC IJisi €€ peIICHUs,
UCTIOJIb30BaTh CIPABOYHBIC JAaHHBIC, TIPOBOJIUTH PACUEThl M OICHHBATH
PCATMCTUIHOCTD MOJIYUYCHHOTO 3HAYCHUA (bHSH‘IGCKOfI BCJIMYNHBI; YMCHUC
OTIPENeNIATh PAa3MEPHOCTh (PU3UYECKON BEIWYHMHBI, TOJTYYEHHOW IpHU
peIlIeHUH 33291

YMeHHe XapakTepu30BaTh PUHIUIIBI IEUCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HcJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJIOIMUYECKUX
MIPOLIECCOB IO UX OMHUCAHUIO, UCIIOJIb3YsI 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUN U HEOOXOUMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH

10

YMeHue UCTI0Ib30BaTh 3HAHUS 0 (PU3NYCSCKUX SBICHHUSX B MIOBCEIHCBHON
KU3HHM JJI1 o0ecredeHus 0€30MacHOCTH MPH OOpaIieHuu ¢ OBITOBBIMHU
npubopamMu M TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U
COOIOICHUST HOPM JKOJIOTUYECKOTO TMOBEACHUS B OKPYKAIOIICH Cpee;
MMOHMMaHUe HEOOXOJUMOCTH TIPUMEHEHHUsS JOCTHIKCHUH (U3UKH U
TEXHOJIOTHH JIJIS palliOHAILHOTO MPUPOIOII0JIE30BAHUS

11

OnpIT moucka, MpeoOpa3oBaHMs U MpPEJICTaBICHUS HHPOPMaAIUU
(UBUYECKOTO  CONEp)KaHUs C  HCIOJb30BaHUEM HMHGOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI; YMEHHME OILIEHHBATh JIOCTOBEPHOCTH
MOJIy4eHHOW WH(POpMAallMd Ha OCHOBE WMEIONIUXCS 3HAaHUU U
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHHUE UCIOIb30BaTh MPHU BBINOJIHEHUN
y4eOHBIX 3a/JlaHUi Hay4YyHO-TIONMYJSIPHYIO JIUTEparypy (usmueckoro
COJIep’KaHusl, CIIpaBOYHbIE MaTepuanbl, pecypcel cetu IHHTepHerT;
BJa/ieHHe 0a30BBIMU HaBBIKAMU IpeoOpa30BaHusl HHPOPMALIUU U3 OJTHOU
3HAKOBOM CHCTEMbl B [JIpyI'yl0; YMEHHE CO3/1aBaTb COOCTBEHHbBIE
MMCbMEHHBIE M YCTHbIE COOOIIEHUS HAa OCHOBE HH(OpMalMU U3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA OI'D ITO

OU3SUKE
Koxn IlpoBepsieMblii 371eMEeHT coep:KaHUA
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuueckoe — aBmxkeHue.  MatepuanbHas ~— Touka.  Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBU)KEHUS
PaBHomepHoe u HepaBHOMepHOe aBWxkeHue. CpenHsas ckopoctb. dopmyna st
1.2 | BBIYHCIICHUS CpeHEN CKOpOCTH: V = S/t
PaBHOMepHOE TPSAMOIMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOpPJMHATBHI Tejia OT
BPEMEHH B CIIy4ae paBHOMEPHOTO NPSIMOJIMHEUHOTIO IBUKEHHUS :
13 x(0)=x,+vf
I'padbuku 3aBUCMMOCTM OT BpEeMEHHM JJsi MPOEKIHH CKOPOCTH, MPOEKIHU
nepeMenieHus1, yTH, KOOPAUHATHI TP PABHOMEPHOM MPSIMOJIMHEMHOM JIBUKEHUU
3aBUCHMOCTh KOOpDJAMHATBI Te€la OT BPEMEHM B CiIydae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBU)KEHMUS:
£
Sx() =V, *t+ay* 3
@opMyIIbl 17151 IPOEKINU ITEPEMELIEHUS, TPOEKIIMN CKOPOCTH U IPOEKIUU YCKOPEHUS
MIPU PABHOYCKOPEHHOM NPSIMOJIMHEUHOM JIBUKEHUU
£2
1.4 S_\.(I‘)=on'f+a.\.‘7‘
v (t)=v,, +a,-t,
a.(f)=canst,
Uy, = Uy, =2a.s,
I'padviku 3aBUCUMOCTH OT BpEMEHU ISl IPOEKLIUN YCKOPEHHUS, POCKIIUU CKOPOCTH,
MPOCKIUU TEPEMEIIECHUS, KOOPAUHATHI NPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUU
CBoOognoe manenune. DOpMysbl, ONUCHIBAIONIME CBOOOAHOE NAJCHUE Tella IO
15 BEpTUKAIN (ABUKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIHLHO MOBEPXHOCTH 3EMJIH).
' I'padviku 3aBUCUMOCTH OT BpEMEHU IS POEKIMH YCKOPEHU S, TPOEKIIMH CKOPOCTHU U
KOOpPJMHATHI IPU CBOOOJHOM MaJCHUHU TeJa MO BEPTUKATIU
CxopocTh paBHOMEPHOTO JIBUKEHHUSI TeJla 1o OKpyxkHocTH. HanpaBiienue ckopocTH.
@opMyna [ BBIUKCICHUS CKOPOCTH 4Ye€pe3 pPAaaUyC OKPYKHOCTH M IEpUOJ
oOparieHus:
1.6 S 2R
T
[lentpocTpemurenbHoe  yckopeHue.  HampaBiaeHue — LEHTPOCTPEMUTENBHOTO
yckopeHusi. @opMyia sl BBIYMCICHUS YCKOPEHUS:




2
_ U
“=R

®opmyia, cBsI3bIBaIOIasl IEPUOJI U YACTOTY OOpallleHUS:

V=

N| =

1.7

Macca. I1notHocts Bemecta. @opmyia i BBIYUCICHUS IITIOTHOCTH:

_m

V

1.8

Cuna — BektopHas puznueckas BenuuanHa. CIoKeHUE CHIT

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBiI€HHOCTh BEKTOpPA YCKOPEHHMS T€la U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJ0

B3aumoneiictue Ten. Tpernit 3akoH HproToHa:

F2—>1 = —F'1—>2

1.12

TpeHue mokos U TpeHue cKojbkeHus. dopmyna A BBIYUCIECHUS MOIYJS CHUJIIBI
TPEHUSI CKOJIbKEHUS:

Fo=n-N

1.13

Hedopmarust Tena. Ypyrue u Heynpyrue aegopManui. 3akoH ynpyroi nedopmaruu
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

FoG. m, -in:
'L
Cuna 1spxkecTu. Y CKOpeHHe CBOOOTHOTO MaCHHS.
dopmyna a7 BHIYUCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBmwxenue manet Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMocTs u

neperpys3Ku

1.15

Nmmynbe Tena — BeKTopHas Gu3ndecKas BeTMYHHA.
p=mo

Nmmnynsc cuctemsl tei. M3menenue umnyibsca. Mmynsc cuisl

1.16

3aKOH COXpaHCHUS UMITYJIbCA JIJIS 3aAMKHYTOMH CHCTEMBI TEJT:
D=my0, +m,0, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabota. @opmyrna A BEIYUCICHUS paOOThI CUIIBL:

A=Fsoosa




Mexannueckass MOITHOCTD:

n=4

I

1.18

Kunernueckast u noteHmanbHas sHeprus. @opmyina ajsi BBIYUCICHUS
KUHETHUYECKON DHEPIUu:

"
mv-
Ep=—
Teopema o kuHeTnueckou sHeprur. Gopmyna A BBIYUCICHUS NOTCHIUAIBHOU
SHEPTUH TeJla, IIOIHATOrO

Hag 3eMIIei:

E,=mgh

1.19

MexaHuyeckas SQHEprus:
E=E;+E ?

3aKOH COXpaHEHHSI MEXaHU4YECKOH sHepruu. @opmyna Jyisl 3aKOHa COXPaHEHUS
MEXaHUYECKOU YHEPTUU B OTCYTCTBUE CUJI TpeHus: £ = const.
IIpeBparieHne MEXaHUUECKON YHEPTUH NIPU HAIMYUM CUJIbI TPEHHUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Moment cunbl: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M, +..=0
[TonBwxHBIN 1 HenoABWKHBIN Ooku. KI1/] mpocThix MexaHH3MOB,

n= Anonesna
-4ﬂrpaqemiax

1.21

JlaBiieHne TBEPAOTO TEa.
@opMyina 17151 BBIYMCIICHMS 1aBJICHHS TBEPAOIO Tena:

_F

==-
JaBnenue raza. AtmocdepHoe aBieHuUE.
FI/II[IZ)OCTaTI/I‘-IeCKOC AaBJICHUC BHYTPH KUAKOCTH.

@opMyita i1 BBIYMCIICHUS 1AaBJICHHS BHYTPU KUIKOCTH:

P=pgh+p.,

1.22

3axoH [lackans. I'mapaBnuyeckuil npecc

1.23

3akoH Apxumena. Dopmyna s OnpeieNICHNs BBITAIKUBAIOLIECH CUIIbI, ICHCTBYIONICH
Ha TeJo, MOTPYKEHHOE B KUJKOCTh WJIU Ta3:

FAP‘. =pgV

Vcaosue nnaBanus tena. [1naBanue CYI0B U BO3AYXOILIAaBaAHUEC

1.24

Mexanndeckue KojaeOaHus. AMIUTUTYA, TIEPUOJ M YacToTa Kosnebanuii. dopmyia,
CBSI3BIBAIOIIAS YACTOTY U MEepUOJI KojeOaHui:




1
vV=—

T

1.25

MaremaTuueckuii M TPYXKUHHBIM MadATHUKH. [IpeBpaiieHue SHEprum IMpu
Kose0aTeTbHOM JBUKCHUU

1.26

3aryxatomue kojiebaHus. BernyxaeHHble Konebanus. Pezonanc

1.27

Mexannueckue BOJHBL. [IpofoibHBIE M TIONEpEYHbIE BOJHBL JlIMHA BOJHBI H
CKOPOCTB PacIpOCTPAHEHUS BOJHBI:

r=v-T

1.28

3ByK. ' poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPaHUIIE JBYX
cpen. Uudpas3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHed IJIOTHOCTM BEHIECTBA; apXUMEIOBOM CHJIBI; KECTKOCTH
MPYKUHBI;, KO3(PGUIIMEHTa TPEHHsSI CKOJBXEHUS; pPaOOThl CWJIBI TPEHUS, CHIIbI
VIOPYTOCTH; CPEOHEH CKOPOCTH MABMKEHHS Opycka [0 HAKJIOHHON IUIOCKOCTH;
yCcKOpeHus: Opycka NpH JBMKEHUU M0 HAKJIOHHOM TUIOCKOCTH; YacTOTHI M MIEPHOIA
KojeOaHMi MaTeMaTH4YecKOro MasTHHKA; YacTOThl M Iepuoja KojebaHui
MPYKUHHOTO MAasTHHKA,; MOMEHTa CHJIbI, IEHCTBYIOIIErO0 Ha pblyar; paboThl CHJIBI
YIPYroCcTH NPHU MOABEME Tpy3a ¢ IMOMOIIBIO HETOABIKHOTO 0JI0Ka; pabOThl CHIIBI
YIPYTOCTH MPHU NOIBEME IPy3a C TTOMOIIBIO MMOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BbEMa MOTPYXKEHHON YaCTH
Tela U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOIICH CHUJIBI OT MacChl
TCJIa, CWJIblI TPCHHUA CKOJILKCHHUSA OT CHJIBI HOPMAJIbHOI'O AAaBJICHHUA W OT poJda
MOBEPXHOCTHU; CHJIBI YIPYTOCTH, BOSHUKAIOIIEH B IPY)KUHE, OT CTETIEHH J1ehopMaIuu
MIPY>KUHBI; YCKOPEHHUsT OpyCcKa OT yriia HaKJIOHA HaIpaBsIonel; nepuoja (4acToThl)
Kojie0aHUi HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoAa KoJeOaHU! MpYKHUHHOTO
MasgTHHUKa OT MACChl I'py3a U JKECTKOCTHU MPYXUHBI;, UCCIICAOBAHNC HC3aBUCUMOCTHU
nepuosia KojieOGaHUM HUTSHOTO MasTHUKAa OT Macchl Tpysa. IlpoBepka ycioBus
paBHOBECHsI ppluara

1.30

Qu3zuueckue a61eHUs 8 NPUpoOde: IPUMEPHI IBUKCHHS C PA3TUYHBIMU CKOPOCTSIMU B
KUBOM U HEKHUBOU MPHUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, TPUITUBBI
U OTJIUBBI, JBIKeHUE Tu1aHeT COJHEUHOI CHCTEeMBbI, peaKTUBHOE JBUKEHHE JKHUBBIX
OpPraHU3MOB, PbIYark B TEJe YEJIOBEKa, BIUSHUE aTMOC(EPHOTO JABJICHUS HA )KUBOU
OpraHu3M, IUIaBaHWE PbHIO, BOCIPHITHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICEHHE,
ceificMHuYecKHe BOJIHBI, IIyHAMH, 3X0

1.31

Texnuueckue ycmpoiicmea: CIOHIOMETp, JaTYUKU TIOJIOXKEHUS, PACCTOSHUS U
YCKOpEHUs, JWHAMOMETpP, MOAIIUIHUKK, pPAKEThl, pbluar, MOABIKHBIA U
HEMOJIBWKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCTbIE MEXaHU3MbI B OBITY,
COOOIIAIOIINECS] COCYAbI, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
MCIIOJIb30BaHUE yIbTPa3ByKa B OBITY U TEXHUKE

TETUUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIO)KCHHSI MOJICKYJISIPHO-KMHETHYECKON TEOPHUU CTPOCHHUS BEIIECTBaA.
Mopenmu  TBEpPAOTO, JKHIKOTO W  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannuaeckue u amopdHbIe Tena




JIBrxkenue yactull BemecTBa. CBs3b CKOPOCTU JIBHXKEHHSI YaCTHI] C TEMIIEpaTypoil.

2.2
BbpoyHoBckoe nBmxkenue, nuddysus
2.3 | CmauMBaHME U KallWJUISIPHBIE SBJICHUS
2.4 | TennoBoe paclIMPEHUE U CKATHE
2.5 | TennoBoe paBHOBECHUE
26 Buytpennss sneprus. Pabora u Temonepenada Kak criocoObl U3BMEHEHHs BHYTPEHHEH
' SHEPIUU
2.7  Bupasl Temionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHUE
Harpepanue u oxnaxnenue teia. KoauyecTBo TemIoTh. Y AeibHas TEIIOEMKOCTD:
28 o=cm t,—t)
3aKOH COXpaHEeHMsI SHEPTUU B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOro OanaHca:
29 Q0 +0,+..=0
Ucnapenue u konaeHcanus. Mi3aMeneHre BHyTpEHHEN SHEPTUU B IPOIECCE UCTTAPECHUS
2.10 wuxonaeHcanuu. Kunenue xuakoctu. Y ienbHas TEIUIOTa napoodpazoBanusi: L = O/m
2.11 BnaxnocTb Bo3ayxa
[InaBnenue u xkpucrasmuzanus. MI3MeHeHne BHYTPEHHEH YHEPTUM MPH IJIABIICHUU U
KpUCTAJUTM3aLUU. Y JebHAas TEIUI0Ta TIaBICHUS:
2.12
7\.22
m
BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y eNbHAs TEIJI0Ta CrOpaHUs TOIUIMBA: ¢ =
213 O/m
2.14  Ilpunnumnel paboTs! TerioBeix aeurateneit. KI1[ remioBoro asurarens
IIpakmuyeckue pabomul
W3mepenune yaenpHON TEMIOEMKOCTH METAUIMYECKOro UUIIMHAPA; KOJUYECTBa
TEIUIOTHI, TTOJIYY€HHOTO BOJOM KOMHATHOW TeMIlepaTypbl (MKCUPOBAHHOW MacChl, B
515 KOTOPYIO OmymlieH HArpeTbli HUIMHIP; KOJIMYECTBA TEIUIOThI, OTAAHHOTO HArpeThiM
’ LUMJIUHIPOM, TIOCJIE OITYCKaHUS €r0 B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHOMN
BJIQ)KHOCTH BO3/1yXa; YAEJNbHOMN TEIJIOTHI I1aBJIeHus Jibja. MccnenoBanue n3MeHeHUs
TEMIIEpaTypbl BOABI MPH pPAa3IMYHBIX YCIOBHUSX; SBJIEHUS TeEIUIOOOMEHa MpH
CMENIMBAHUU XOJIOJHOM U ropsiueit BOJBL; MpoIecca UCTIapeHUs
Qusuueckue sA61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSHKEHHWE M KalWUISIPHbBIE
2.16 sBimeHHMsS B TOpUPOJE, KPUCTAUIBI B Tpuponae, uznydeHue CoJHIA, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera
Texuuueckue ycmpoticmea: KamWUISPbl, NPUMEPHI HCIOIb30BaHUS KPUCTAJIIOB,
2.17  XKUAKOCTHBIM TEPMOMETP, AATUUK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, TICKXPOMETP, NapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Dnektpuszarus Tei. J[Ba BUAA 3JIEKTPUUYECKUX 3aPSI0B
3.2  BsaumogelicTBue 3apspKeHHBIX Telnl. 3akoH KynoHa
3.3 3akoH coxpaHEHUs JIEKTPUUECKOro 3apsaa




3.4

Onexrpuueckoe mnozie. Hampsok€HHOCTH — anexkTpuueckoro  mnois.  IIpuHnmn
CYNEPIO3UIINH NIEKTPUUECKUX NOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenn »snekrpuueckux 3apspoB. JIeHCTBHE  JIEKTPUYECKOTO IIOJIA  HA
JNEeKTpUYeCcKue 3apsiabl. [IpOBOJHUKN U IUIIEKTPUKHU

3.6

ITocTosiHHBIN 3nekTpudeckuii Tok. JlelcTBus anekTpuueckoro Toka. Cuima ToKa.
Hanpsoxenue.
I=q/t,U=A4/q

3.7

DJEeKTPUYECKOE CONPOTUBIICHHE. Y ICTBHOE AIEKTPUIECKOE COMPOTHURIICHHE:
R =pl/S

3.8

3akon OMa jutst ygacTka siektpudeckon nienu: [ = U/R

3.9

[TocnenoBarenbHOE COETMHEHUE POBOIHUKOB:
- T -
I,=I,: U=U,+U,: R=R +R,
[TapaniensHoe coeIMHEHNE TPOBOAHUKOB PABHOTO COMTPOTUBIICHHUS:

U=Ug;I=1+I;R=2.
- “ 2

CmMerntanHbIe COCIMHCHUA ITPOBOAHHUKOB

3.10

Pabota u MmomHOCTh AnekTpuueckoro Toka. 4 = Ult, P = Ul

3.11

3akon Jlxxoynsa — Jlenua:

O=I"-R-t

3.12

OnbIT OpcTena. MarHuTHOE MOJIE€ MPSAMOTO MPOBOJHUKA ¢ TOKOM. JINHUU MarHUTHOM
UHAYKIUH

3.13

MarauTHoe I10JIe TOCTOSIHHOI'O MarHuTa. BSaHMOHCﬁCTBI/IC IIOCTOSAHHBIX MarHuToOB

3.14

JlelicTBME MarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM

3.15

OnbiTel @apages. SABiaeHue 3JeKTpoMarHuTHOM HHAYKIUK. [IpaBuio Jlenma

3.16

IIpaxmuueckue pabomul

W3mepenue 31eKTpUuecKOro COPOTUBIICHHS PE3UCTOPa; MOLUTHOCTH 3JIEKTPHUUECKOTO
TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIIETO B IPOBOJIHUKE (PE3UCTOPHI,
JaMIOYKa), OT HANPSKEHUS Ha KOHIIaX IPOBOJIHKKA; 3aBUCHUMOCTH COITPOTHUBIICHUS OT
JUIMHBI TPOBOJHUKA, IUIOMIAJM €ro IOMEpPEYHOT0 CEUEHUs U  YJENbHOIo
COTIPOTHUBIICHUSI.

[IpoBepka mpaBuia A AJIEKTPUYECKOTO HAMPSDKEHUS MPH  IOCIEI0BATEILHOM
COCIUHEHUH TIPOBOJHUKOB; TMpaBWia s CHIbl JJIEKTPUYECKOTO TOKAa MpHU
napajuieIbHOM CO€AMHEHUU MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Dusuueckue AGNeHUs 6 Npupode: DIEKTPUUYECKHE SBIEHUS B aTMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMIid, apeid moarocoB, pob
MarHMTHOTO TOJIS /AJ1s1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE




Texnuueckue ycmpoiicmaa: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
NIEKTPUUECKOW SHEPrHM, UIEKTPOOCBETUTENIbHBIE MPHUOOPBI, HArpeBaTElIbHbIE

318 AIEKTPONPUOOPHI (MIPUMEPBI), SIACKTPUUYECKUE MPEAOXPAHUTEIIH, DJICKTPOMArHUT,
AJIEKTPOABUraTENb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOI'O TOKa
3.19 DnexrpoMaraHuTHbie BOJHBI. [1Ikaa 3meKTpOMarHuTHBIX BOJIH
3.20  JlyueBas mognensb cBeta. IIpsiMonnHeHOE paclipocTpaHEHHE CBETa
3.21 3axon oTpaxkeHus cserta. [lnockoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 | ducnepcus cBeTa
394 JIunza. Xop nyueii B muH3e. POKYCHOE pacCTOsHUE JIUH3bL. ONTHYECKAs! CHjla JIMH3bIL:
’ D=1/F
3.25 TI'ma3 kak ontuyeckas cuctema. Onruieckue npudopbI
IIpaxmuueckue pabomul
N3mepenne onTUYeCKON CHIIBI coOMparome JHH3bI; (POKYCHOTO pPacCTOSHUS
cobuparorieii JIMH3bI (0 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U U300paKeHUs,
3.26 = Korjaa mpeaMeT pacHojoXKeH B ABOWHOM (OKyce), ToKa3aTessl MPeOMIICHUs CTEKIIA.
HccnenoBanue cBoicTBa M300paKEHHS, MOJYYCHHOTO C TOMOIIBIO COOMPArOIICH
JIUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JHMH3; 3aBHCHUMOCTH
yrja NpeIoMIIEHHs CBETOBOTO JIyda OT yIjla MaJeHus Ha TPAaHULIE «BO3AYX — CTEKIIO»
397 Du3zuueckue s6nenus 8 npupooe: 3atmenust ConHia u JIyHbl, IBeTa Tel, ONTUYECKHUE
' ABIeHUA B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texnuueckue ycmpoticmea: 09Kd, IEPUCKOI, (OTOAIIAPAT, ONTHIESCKHE CBETOBOIBI
4  KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, OeTa-, ramma-uznydeHus. Peaknum anbda-u Oeta-
pacnaza
4.2 | OmbiTel Pezepdopaa mo paccestauto anbda-gactuil. [nanerapuas Moaenp atoma
4.3 | CocrtaB aToMHOTO siapa. M30TombI
4.4  Ilepuox momypacraja aTOMHBIX sJI€p
4.5 | SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apSI0BOTO M MACCOBOT'O YHCEN
Du3zuueckue A61eHUs. 8 NpUpoOe: eCTECTBEHHBIN paJloaKTUBHBIN (POH, KOCMUYECKHE
4.6 | ny4u, paAlOaKTUBHOE M3JIy4Y€HHE MPUPOTHBIX MUHEPAJIOB, AEHCTBHE PAIMOAKTUBHBIX
M3JIy4CHUH Ha OpraHu3M YeJIOBeKa
47 Texunuueckue ycmpoticmea: CHEKTPOCKON, HWHIMBUIYaJIbHBIM TO3UMETp, Kamepa

BuiibcoHa, siiepHas s3HepreTuka




TEMATHYECKOE INTAHUPOBAHME

7 KJIIACC
KonnuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne i/m Kontponbnbsie IlpakTHyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
1 ®dusuka - HayKa o0 PUPO/Ie 2 bubmmorexa LOK
' K PHPOA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 DH3HHECKHE BEIHHHI 3 ! https://m.edsoo.ru/7f416194
3 E . ) | bubnunorexa [IOK
. CTECTBEHHOHAYUYHBIM METO/I TO3HAHUS hittps-//m.edsoo.ru/7f416194
bubnunorexa [IOK
4. Crpoenue pemectsa 2 ! https://m.edsoo.ru/7f416194
5 JIBr>KeHWE U B3aMMOICMCTBUE YACTHI] ) bubnmoreka [JOK
’ BENIECTBA https://m.edsoo.ru/7{416194
6 ArperaTHble COCTOSTHHS BEIIECTBA 1 bubmmorexa IHOK
) P m https://m.edsoo.ru/7f416194
bubnunorexa [IOK
7. Mexarueckoe JBIKeHHE 3 ! https://m.edsoo.ru/7f416194
bubnunorexa [IOK
8. Mrepuus, macca, I10THOCTS 6 2 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
o Crna. Brst cun 13 ! 2 https://m.edsoo.ru/7f416194
10 Hasnenue. Ilepenaya naBneHust TBEpAbIMU 3 but6mmoreka [IOK
' TeJIaMH, KUIKOCTSIMU U ra3amMu https://m.edsoo.ru/7f416194




but6mmoreka [IOK

. JlaBIeHAE KHAKOCTH 4 https://m.edsoo.ru/7f416194
bubnunorexa [IOK

12 ATmochepHOE aBeHe > https://m.edsoo.ru/7f416194
13 JleicTBUE KUKOCTH U Ta3a Ha 9 ) bubmuorexa [{OK

’ MOTPY>XKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
bubnunorexa [IOK

14 Pabora n momtsocTs 3 https://m.edsoo.ru/7f416194
bubnunorexa [IOK

15, TpocThie MeXaHH3MBI 6 2 https://m.edsoo.ru/7f416194
bubnunorexa [IOK

6. Mexasmieckas Hepria 4 https://m.edsoo.ru/7f416194

OBIIEE KOJIMYECTBO YACOB I1O 68 1

I[TPOTPAMME




8 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne /i Konrpoabusie IIpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypchl
1 C . 7 bubmuorexa [JOK
' TPOCHHE 1 CROMCTBA BeecTRa https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
2. Teruiossie mpoueccy! 22 2 3 https://m.edsoo.ru/7f4181ce
3 DnexTpuyeckue 3apsaabl. 3apsKEHHBIE Tela 7 bubmumoreka [JOK
’ Y X B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
4. [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 6 https://m.edsoo.ru/7f418 1 ce
Bbubnmunoreka [IOK
> MarHHTHEIC SBICHHS ! 2 https://m.edsoo.ru/7f4181ce
6 eKTOOMa . 5 | bu6mmoreka [IOK
’ JICKTPOMATHHTHAL HHAYKIHA https://m.edsoo.ru/7f4181ce
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 11




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne /i Konrpoabnubie  IIpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypchl
| MexaHn4eCcKOe JBMKCHUE U CIIOCOOKI €r0 10 ] Bbubnuoreka [IOK
' OTIMCaHMS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2. Baanmozericteme Tex 20 ! 2 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [IOK
3 3aKOHbI COXpaHCHHA 1 ! 2 https://m.edsoo.ru/7f41a4a6
Bbubmuoreka [IOK
4. MexaHn4ecKHue KoaeOaHus 7 2 hitps-//m.edsoo.ru/7f41ada6
Bbubnmunoreka [IOK
> MexaHirieckne BOHEL. 3BYK ! ! https://m.edsoo.ru/7f41a4a6
6 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuorexa [JOK
’ 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
7 3aKOHBI paclpOCTPaHECHHS CBETa 6 1 bubmorexa HOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8. JIuH3BI 1 ONTUYECKHE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
0. Pasnoxxenue 6emoro cBera B CEKTP 3 1 https-//m.edsoo.ru/7f41ada6
10 HcnyckaHnue u IorjolleHue CBeTa aTOMOM 4 bubmorexa HOK
' Y H https://m.edsoo.ru/7f41a4a6
Bbubnmunoreka [IOK
. CTpoerne aToMHOrO spa 6 https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

12. SnepHble peakiuu 7 https://m.edsoo.ru/7f41a4a6
3. [ToBTOpenue u 0600IIEHNE COIEPIKAHUS 9 bubmmoreka [JOK
Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 9

102

10




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Conep:kanue y4e0OHOro MmaTepuaja

JaTa npoBeaeHus1 ypoka

7-A

7-10

Inan

dakr

Ilnan

Pakr

DJIEeKTPOHHbBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Ipumeyanue

T.1 (7 4.) ®Pu3uka u ee poJib

B MO3HAHUH OKPY:KaI0

1ero Mupa

®usuka — Hayka o npupoje. JABiIeHU IPUPOLIBI.
[TpaBuna bXK

duznyeckue SABJICHU: MCXaHHUYCCKHUCEC, TCIIJIOBBIC,
JICKTPHUYCCKUC, MArHUTHBIC, CBCTOBLIC 3BYKOBBIC

dusnueckue BenUUuHbL. M3mepenne puznyeckux
BeMYNH. PHU3NUECKUe PHOOPHI

ITorpemnocTs u3MepeHuid. MexayHapoaHas
CUCTEMA CAVHULL.

Kak ¢usuka u apyrue ecteCTBEeHHbIC HAYKH W3Y4alOT
npupony. EcTecTBEHHO-Hay4HbII METOJ I[O3HAHUSA:
HaONO/IeHWe, TOCTAaHOBKA HAyYHOTO  BOIPOCA,
BBIJIBUDKEHUE THUIIOTE3, SKCIEPUMEHT MO IMPOBEPKE
TUIOTE3, OOBICHEHHE HAaOJII0JaeMOro  SBJICHMA.
Onucanrie (pU3NMYECKUX SBICHUNA C TMOMOIIBIO
MoJeTIeH.

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff09{7

2a

JladbopaTopHas padora Ne 1 OmnpeneneHue LUEHbI
JeNIEHUsl  IIKalbl  W3MEPUTEIBHOTO  TIPUOOpay.
HNuctpykrax bXK.

Bbubnmmoreka [IOK
https://m.edsoo.ru/ff09f7

2a

JlaGopaTopnasi padora Ne 2 «/3mepenne o6bEma
KUIAKOCTU U TBEpAoro tenay». Mucrpykrax bXK.

T.2 (5 u.) IlepBoHayaIbHBIE CBEICHNUSI O CTPOCHUM BelleCTBA




CtpoeHue BelecTBa: aTOMbI, MOJICKJIBI, UX

bu6mmoreka [IOK

8. pa3mepsbl. OTBITHI, T0KAa3bIBAIOIINE TUCKPETHOE https://m.edsoo.ru/ff09fe
CTPOECHUE BEILIECTBA Oa
JlaGoparopnass paGora Ne 3 «Omnpenenenue BuGmiorexa LIOK
9. pazMepoB Manbix Ten. OleHka auaMmerpa an_’)Ma hitps://m.edsoo.ru/f09fe
METOJIOM PSZIOB (C HCMONMb30BaHUEM (oTorpaduii). 0a
Nucrpykrax bXK. -
JIBmkenne yactuil BemiecTBa. CBsA3b CKOPOCTH
JBUYKEHHUS YaCTULl C TEMIIEPATYpOil. Y pOK- bubmumoreka [JOK
10. uccienoBanue "M3mepeHue Temneparypsl npu https://m.edsoo.ru/ff0a01
MOMOIIH JKUIKOCTHOTO TEPMOMETpA U JaTUUKa 3e
TeMIEpaTypbl"”
bpoyHoBckoe JBIDKCHHE, nuddy3usi. bubmuorexa [JOK
11. B3aumopeiicTBue 4acTuil BEIIECTBA: MPUTSIHKEHUE U https://m.edsoo.ru/ff0a01
OTTAJIKUBaHME. 3e
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra3os,
KUJKOCTEU U TBEPIBIX (KPUCTATUIMIECKUX ) TEI.
B3aHHMoc13;13L MQ)E:ZZ[IY CB(OIECTBaMI/I BCH.[GCTB) B bubmmorexa LOK
12. https://m.edsoo.ru/ff0a03
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO- 73
MOJIEKYJISIpHBIM cTpoeHneM. OcobeHHOCTH -
arperaTHhIX COCTOSTHUM BOJIBI.
T. 3 (22 4.) /IBM:KeHMe ¥ B3aUMO/AeiiCTBHE TeJI
Mexanuueckoe aBrkeHue. PaBHoMepHoOE u bubmorexa [IOK
13. https://m.edsoo.ru/ff0a05
HEPaBHOMEPHOE JIBIKCHUE 6
Ckopoctb. CpenHsisi CKOpoCTh IPU HEPABHOMEPHOM Bubmmorexa LIOK
14. https://m.edsoo.ru/ff0a07

IBUKCHUU

9¢




bu6mmoreka [IOK

15.  Pacder myTu u BpeMEHH JIBHKCHUS https://m.edsoo.ru/ff0a0a
e4
SBnenue nHepuuu. 3aKOH UHEPLIUH.
BSaHMOHeﬁCTII)?»LIer TEN KaKk antI:prHa N3MEHEHUA bubmorexa LIOK
16. https://m.edsoo.ru/ff0a0c
CKOPOCTH JBHKEHHUs Tell. Macca kak Mepa 10
HHEPTHOCTH TEJa T
17 JlabopaTopnasi pabora Ne 4 «3mepeHne macchl
© | Tena Ha pblYaXKHBIX Becax». MHcTpykTax BXK,
KonTpoabHas padora Ne 1 o teme:
18. | «IlepBoHauanbHbBIE CBEAECHUS O CTPOCHUHU BELIECTBAY,
«/IBUXKEHHE U B3aUMOJEHUCTBUE TEID).
AHnamu3 k.p. [InotHOCTS BeecTBa. CBsA3b IJIOTHOCTH bubmmoreka [JOK
19. ¢ KOIUYEeCTBOM MOJIEKYJ B €IUHHIIE 00beMa https://m.edsoo.ru/ff0a0fe
BEIIECTBA. e
2. JIaﬁopaTopﬂitﬂ padora Ne 5 «Onpenenenue Eggip/l/?f;asi(.ﬁ/ Ff0a0fe
IJIOTHOCTU TBEpAOTO Tenay. MHcTpykrax BXK. .
bu6nmuoreka [IOK
21. Pemenue 3amay o treme "IlnoTHOCTE BemrecTa" https://m.edsoo.ru/ff0al23
c
22. | Cwuna Kak XxapakTepHCTUKa B3aUMOJEHCTBUS TEIl.
23.  Cuna ynpyroctu. 3akoH ['yka
JlaGoparopHasi padora Ne 6 «3yuenue
24. | 3aBHCHMOCTH pacTspkeHHs (aedopMariin) npyKuHbI

OT IpuI0KeHHOH cuibl» MHcTpykTax BK.

25.

SIBnenne taroreHusa. Cuna TSKeCTH




CBs13p MEX1ly CUJION TSKECTH U Maccoi Tena. Bec

bu6mmoreka [IOK

26. https://m.edsoo.ru/ff0al7
tena. Pemenue 3agad nmo reme "Cuna tsoxectu"” 3
Cuna TsDKeCcTH Ha APYyrux IjiaHeTax. dusznueckue bubmorexa HOK
27. https://m.edsoo.ru/ff0al5
XapaKTEPUCTUKHU TIIIAaHET 02
bu6mmoreka [IOK
28. | U3mepeHue cHil ¢ MOMOIIBIO JUHAMOMETPA https://m.edsoo.ru/ff0al8
cc
bu6mmoreka [IOK
29.  Bec tena. HeBecoMocCTh https://m.edsoo.ru/ff0al7
78
CroxeHne IByX CHJI, HalPABJIEHHBIX MO OJTHOM bubmorexa LIOK
30. . - https://m.edsoo.ru/ff0ala
IpsAMOHU. PaBHOIIGI/ICTBYIOIJ_[aSI CHUJI 70
31. | Pemenue 3agau o treMe "PaBHoaeiicTByromas cun"
Cuna tpenusi. TpeHre CKOJIbXEHUS U TPEHUE TTOKOS. bubmmorexa LOK
32. https://m.edsoo.ru/ff0alb
TpeHue B mpupoie U TEXHUKE 9
JlabopaTopnasi padora Ne 7 «M3yueHue Butmiorexa LIOK
33 3aBUCUMOCTHU CUJIbI TPCHHUA CKOJIB)KCHHA OT CHJIbL https://m.edsoo.ru/fanlc
JABJICHUS U XapaKTepa COMPUKACAOIITUXCS o8
noBepxHocreiy. MucTpykTax bK. —
34, KonTpoabHas padora Ne 2 o teme «/IBuxxkeHue u
B3aUMOJICHCTBHE TEI»
T. 4 (21 4.) laBjieHre TBePAbIX TeJL, ’KUAKOCTEH 1 ra3oB
35, Anamus k.p. JaBnenne. CriocoObl yMEHBIICHUS U Eggg@ﬁiﬁiiﬁi 0220

YBCIUYCHUA OaBJICHUA

ab




JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS ra3a oT

bu6mmoreka [IOK

36. . https://m.edsoo.ru/ff0a23
00bEMa, TeMIepaTyphbl 26
[epenaua naBiaeHus TBEPABIMH TEIAMHU bubmorexa HOK
37. ’ https://m.edsoo.ru/ff0a25
JKAUOKOCTSIMHU U ra3aMu. 3akoH Ilackana b0
3aBUCUMOCTD JIaBJICHUS )KUIKOCTU OT TJIYOUHBI. bubmorexa HOK
38. . https://m.edsoo.ru/ff0a27
I'mapocratuyeckuii mapagokc 13
bu6mmoreka [IOK
39. [THeBaTHUECKHE MAIIIMHBI https://m.edsoo.ru/ff0a28
26
Bbubnmmoreka [IOK
40. CooOrmraronmecst COCyIb https://m.edsoo.ru/ff0a29
70
Bbubnmuoreka [IOK
41. ['mnpaBnuyecKre MEXaHU3MbI https://m.edsoo.ru/ff0a3 1l
36
ATtmocdepa 3emin 1 aTMOCepHOE TaBICHHUE. bubmumoreka [JOK
42. [Ipu4uHBI CylIecTBOBaHUS BO3AYIITHOW 000JTOUYKH https://m.edsoo.ru/ff0a2b
3emun. Sa
Nzmepenune atmocdeproro napnenus. OnbIT Bubnmorexa LIOK
43. https://m.edsoo.ru/ff0a2d
Toppuyennu
a8
3aBUCUMOCTBH aTMOC(EPHOTO IaBICHUS OT BBICOTHI Bubmmorexa LIOK
44, https://m.edsoo.ru/ff0a2f

HaJl ypOBHEM MOpS

c4




[TpuGopsl A u3MepeHus arMmochepHoro

bu6mmoreka [IOK

45. https://m.edsoo.ru/ff0a2f
JIaBJICHUS
c4
46. Pemenue 3amgad mo teme " AtmochepHoe naBieHue"
. bubmuorexa [JOK
47 JleficTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE B HUX hitps-//m.edsoo.ru/f0a32
Teno. BeitankuBaromas (Apxumenosa) cuia 76
JlabGopaTtopnas padora Ne 8 «Onpeznenenue bubnuorexa [JOK
48. BBITAIKMBAIOIICH CHIIBI, IEUCTBYIOIIEH HA TETIO, https://m.edsoo.ru/ff0a33
MOTPYKEHHOE B )XUAKOCTh» MHCTpyKTaxk BXK. fc
49, 3akoH Apxumena.
Bbubnmmoreka [IOK
50. [TnaBanue Ten. Bo3gyxomnaBanue https://m.edsoo.ru/ff0a3a
96
51 JlabopaTopnasi pabora Ne 9. "BrrsicHenue ycnoBuii
' maBaHus ten". Macrpykrax bXK.
Bbubnmmoreka [IOK
52. Pemenue 3amau nmo reme: «[limaBanue Teny» https://m.edsoo.ru/ff0a36
54
bu6mmoreka [IOK
53. O06o0maromuii ypok https://m.edsoo.ru/ff0a4f
fe
54 KonTpoabsHnas padora Ne 3 nmo teme: «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
55. AHam3 KOHTPOJIBLHON pabOThI

T.5 (13 4.) PaboTa u MOIIHOCTH. JHEPrUs




bu6mmoreka [IOK

56.  Mexanuueckas pabota. MOIIHOCTb https://m.edsoo.ru/ff0a3{8
2
57 [Ipocteie Mexanu3mel. Peryar. biok. Hakimonnas
" maockocth. [IpaBuiio paBHOBECHsI pbIuara
bu6mmoreka [IOK
58.  Bcepoccuiickasi npoBepoyHasi padora https://m.edsoo.ru/ff0a478
c
bu6mmoreka [IOK
59.  IlpuMeHeHme mMpaBuiia paBHOBECHS phluara K 0JIOKY https://m.edsoo.ru/ff0a48a
6
60. | «3010TO€ MPABUIO» MEXAHUKHI
61, .JIaﬁopavTopHaﬂ padora Ne 10 «VccnenoBanue ﬁggi@ﬁéﬁiﬁi ff0adcd
yclioBUi paBHOBecus pbryara». MHcTpykrax bX. 2
KoadduuneHT none3Horo necTBust MpoCThIX bubnmorexa LIOK
62. https://m.edsoo.ru/ff0a425
MexaHu3MoB. [IpocTbie MexaHU3MBbI B TEXHHUKE, OBITY. N
63 JlaGoparopnas padora Ne 11 «M3mepenue KI1J]
" HaKIOHHO# mwiockocTm». MucTpykTax BX.
Mexannueckas sHeprusi. Kunernueckas u bubmmorexa LOK
64. https://m.edsoo.ru/ff0a436
MOTEHIIMAJIbHAS SHEPTUS 0
[IpeBpaiieHue 0AHOTO BUIa MEXaHUYECKON IHEPTUHI bubmorexa HOK
65. . https://m.edsoo.ru/ff0a436
B JIpyroi 0
bu6nmuoreka [JOK
66. | 3aKoH COXpaHEHUs MEXaHWYECKOH SHEepTUu https://m.edsoo.ru/ff0a436

0




67.

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTUH

68.

AHanu3 KOHTPOJIBHON pabOTHI




8 KJIACC.

JaTa npoBeneHust ypoka

JIEKTPOHHbIE
Ne Coaeprxanue yueOHOro MaTepuaJa 8-A 8-b P
undgposbie
n/n IIpumeyanue
[nan Pakr ([laan Dakr o0pa3oBaTe/IbHbIe
pecypcesl
T. 1 (7 4.) CTpoeHue u CBOMCTBA BelIECTBA
OCHOBHBIE MOJIOKEHUS] MOJIEKYJISIPHO- bubnmoreka [JOK

1. KHHETHYECKOH Teopuu. ONBITHI, TOATBEPKIAIONINE https://m.edsoo.ru/ff0a52
ocHoBHbIE nTo10keHuss MKT. Muctpykrax bXK 56
2. Macca u pazMep aTOMOB ¥ MOJIEKYJT
Monenu TBEpAOTO, )KUJIKOTO U Ta3000pa3HOTO bubmorexa LIOK
3. . ’ https://m.edsoo.ru/ff0a54
COCTOSIHH BEIIIeCTBa Oe
OOBsicHeHHEe CBOUCTB TBEPAOTO, KHUIKOTO U
4. ra3000pa3HOro COCTOSTHUHM BEIIECTBAa HA OCHOBE
MOJI0KEHU N MOJIEKYJIIPHO-KMHETUYECKON TEOPUH
bu6mmoreka [IOK
5. Kpucrannudeckue u amopdHsbie Tena https://m.edsoo.ru/ff0a58
00
CMaumnBaHue U KanWIIsIpHOCTb. [loBEpXHOCTHOE Bubnmorexa LIOK
6. https://m.edsoo.ru/ff0a55
HaTSKEHHE
30
bu6mmoreka [IOK
7. TennoBoe pacumpeHue U cxaTue https://m.edsoo.ru/ff0a5a

26

T. 2 (22 4.) Term10BBIE MPOLIECCHI




Temneparypa. CBA3b TEMIIEPATypPbl CO CKOPOCTHIO

u ropsiueit Boasl". MHCcTpykTax mo bK.

8. TEIUIOBOTO JABM)KEHUS YacTHUIL
Buytpennss sHeprus. CriocoObl U3MEHEHUS bubmmoreka [IOK

0. BHYTPEHHEH HEPTUU: TeIIoneperavya u https://m.edsoo.ru/ff0aSc
COBEPIIICHHE PabOTHI 60
Bune! Temnonepenaun: TeMIONPOBOIHOCTD, Bubnmorexa LIOK

10. https://m.edsoo.ru/ff0a64
KOHBEKIIHS, U3TTy4eHUE. 12
KonudecTBo TemnoThl. Y aenbHas TEII0EMKOCTh bubmmorexa LOK

11. https://m.edsoo.ru/ff0a69
BElIeCTBA

76

Pacuer konuuecTBa TEMIOTHL, HEOOXOIUMOTO IS

12. HarpeBaHMs TeJa U BBIIEIIEMOr0 UM IIpU
OXJIKICHUU
VYpaBHeHHe TerioBoro Oananca. TermmooomMeH u buomorexa LOK

13. https://m.edsoo.ru/ff0a70
TEIUIOBOE PaBHOBECHE 28

14 Pemenue 3a1au mo Teme «YpaBHEHHE TEIUIOBOTO

’ Oananca»

15, KonTtpoabnas padora Ne 1 o reme: «CtpoeHue u
CBOICTBA BEILIECTBA, «TerIoBbIe MPOLECCH»
AHaM3 KOHTPOJIHHOW pabOThl. DHEPTHs TOILINBA. bubmorexa LOK

16. https://m.edsoo.ru/ff0a7b
VY aenbHas TEIIOTa CropaHus 5a
JlabopaTopnas paGora Ne 1 "VccnenoBanue bubmmoreka [JOK

17. SIBJICHHSI TEIUI00OMEHA NPU CMELIMBAHUU XOJIOHOM https://m.edsoo.ru/ff0aba

98




JlabGoparopHas padora Ne 2 "Onpenenenue

bu6mmoreka [IOK

18. yAEIbHOU TEIJIOEMKOCTH BemiecTBa. "' MHCTpyKTax https://m.edsoo.ru/ff0a6b
o bXK. b0

19. Pemenue 3aga4 no reme « QHeprus TOMJIUBA»
[1naBneHue u OTBEpAEBaHNE KPUCTAIIIMUECKUX Tell. bubmorexa LIOK

20. https://m.edsoo.ru/ff0a71
Y aenbHas TEIUIOTA IUIABICHUS D0
[TnaBneHue U OTBEPACBAHUE KPUCTATUTUICCKIX TEI. bubmmorexa LOK

21. https://m.edsoo.ru/ff0a72
Y aenbHas TEIUIOTA IUIABICHUS fo
[TapoobpazoBanue 1 KOHAEHC AW, Y IeIbHAS bubmmorexa LOK

22. https://m.edsoo.ru/ff0a74
TEIUI0Ta MapooOpa30BaHUs U KOHACHCALIUN 0c
Wcnapenne. Kunenune. 3aBUCMMOCTb TEMIIEPATYPHI Bubmmorexa LIOK

23. https://m.edsoo.ru/ff0a78
KUIIEHUS OT aTMOC(EPHOTO 1aBICHUS 6c

bu6mmoreka [IOK
24, Brnaxxnocts Bo3myxa. https://m.edsoo.ru/ff0a76
28

JlabopaTopnasi paGora Ne 3 "Onpenencuue bubmumoreka [JOK

25. OTHOCHUTEJILHOM BIAKHOCTH Bo3ayxa'". IHCTpyKTax https://m.edsoo.ru/ff0a76
o bX. 28
[punnuns! padote! TemoBbix Asurateneif. KI1/] bubmumoreka [JOK

26. TEIUIOBOTO ABUTATENA. TeIUIOBBIE IBUTATENN U https://m.edsoo.ru/ff0a7c
3allUTa OKPYKaIoLEeH cpeibl Tc

” 3aKOH COXpaHEeHHsI U TIPEBPAIICHHS SHEPTUHU B

TCIIOBBIX IMpoLIeccax




[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeEMe bubnuorexa [JOK
28. "TemnoBsie sBICHU. MI3MEHEHHE arperaTHpIX https://m.edsoo.ru/ff0a83
COCTOSIHUM BemiecTna' 2
9. KonTtpoabnas padora Ne 2 o reme: «Tennossle ﬁggi@ﬁéﬁi?ﬁ/ £f0a86
MPOLIECCHD» ac
T. 3 (7 4.) DnekTpUYecKue 3apsaabl. 3apsi’KeHHbIE TeJIa U UX B3aUMO/IeliCTBHE
30 AHaM3 KOHTPOJIBHOU PpaObOTHI. DIEKTPU3AIIHS TEIL.
' JIBa posia 3JIeKTpUYECKUX 3apsI0B
. bubmmoreka [JOK
31 B3aunMopeiicTBre 3apssKeHHBIX Tell. 3aKOH hitps://m.edsoo.ru/f0a87
COXPaHEHHUS IJIEKTPUUYECKOTO 3apsiia o4
3akoH Kynona. 3aBUCHMOCTb CUIIBI bubnuorexa [JOK
32. B3aUMOJICHCTBUS 3aPSDKCHHBIX TEJT OT BEJIMYMUHBI https://m.edsoo.ru/ff0ag&a
3apsAI0B U PACCTOSHUS MEXIY TEIIaMHU Oa
DinekTpudeckoe noje. HanpsskeHHOCTh
33. aneKkTpudeckoro nods. [Ipuniun cynepno3uimu
ANEKTPUUYECKUX TOJICH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexkTpudeckux 3apsiaoB.
34. DnemMeHTapHbIN eKTpudeckuil 3apsia. Ctpoenue
aToMa
Bbubnmunoreka [IOK
35. [TpOBOAHUKY U TUDIEKTPUKH. https://m.edsoo.ru/ff0a8e
fo
. bubmuorexa [JOK
36. Pemenue 3a1ay Ha MpUMeHEHHE CBOMCTB hitps-//m.edsoo.ru/ff0a90
AIEKTPUUYECKUX 3apsI0B o

T. 4 (20 4.) [TocTOSAHHBIH JIeKTPUYECKHH TOK




DJIEKTPUUYECKUH TOK, YCIOBHUSA €0 CYIIIECTBOBAHUS.

HcToYHUKH 2JIEKTPUYECKOro TOKa. [{eicTBus bubmmorexa [IOK
37. P ) https://m.edsoo.ru/ff0a95
ANEKTPUYECKOTO TOKA (TETIOBOE, MarHUTHOE, ad
XHMHYECKOE). o
DJIEKTPUYECKUN TOK B METaJlIaX, )KUAKOCTAX U Bubmmorexa LOK
38. P » KA https://m.edsoo.ru/ff0a98
rasax
38
39. DJeKTpuyecKas 1ernb U €€ COCTaBHbIEC YaCTH
bu6mmoreka [IOK
40. Cwuita Toka. https://m.edsoo.ru/ff0a8b
dé
" bubnuoreka [JOK
41. JlabopatopHas pagora Ne ,‘,‘ Msmepetinie i https://m.edsoo.ru/ff0a8b
peryinupoBanue cuiibl Toka". MHcTpykTax mo bXK. 6
Bbu6nmuoreka [IOK
42. DJeKTpUUecKoe HApsHKEHUE https://m.edsoo.ru/ff0a9%e
14
ConpoTuBi€HUE MPOBOJHUKA. Y IETBHOE bubmmorexa [IOK
43. p POBOA e https://m.edsoo.ru/ff0aa7
COIMPOTHBIICHUE BEIIECTBA 13
excRoro compemsros Moo 0 BrGmmorexa L1OK
44, P p pOBOA https://m.edsoo.ru/ff0aa7
€r0 JUTUHBI, TUTOIIAIN TIONIEPEYHOTO CCUCHUS U
n ﬁ
matepuana" Muctpykrax no bX.
bu6mmoreka [IOK
45. 3akon OMa A1 yyacTKa Ienu https://m.edsoo.ru/ff0aa4

4a




Jlaboparopnas padora Ne 6 "MccienoBanue

3aBUCHUMOCTH CHJIBI TOKA, U €ro uepe3 Pe3nucTo bubmorexa [IOK
46. » AV pe3p P, https://m.edsoo.ru/ff0aa0
oT COHpOTI/IBJIeHI/IH pe3HCT0pa 58 HaHpH)KCHI/IH Ha 46
pesuctope". Uuctpykrax no bX. -
47. [TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB
48. [TapannensHOE COeMHEHNE TPOBOJHUKOB
JlaGopaTopHas padora Ne 7 "[IpoBepka mpasuiia
CJ'IO)K:HI/ISI gan ;Il:KeHm“I npu nocie OEaTeJ'III))HOM bubmorexa [TOK
49. p p " g https://m.edsoo.ru/ff0aaa
COCTMHEHUH JBYX pe3ucTopoB’. MHCTpyKTax Mo
58
BXK.
JlabGoparopHas padora Ne 8 "[IpoBepka npasuia bubnuotexa [JOK
50. JUTSL CHUTBI TOKA TIPH MTapajuIeIbHOM COSTMHEHUHN https://m.edsoo.ru/ff0aad
pesuctopoB". MuctpykTax no BX. le
Pentenne 3ama4u Ha npuMeHenne 3akoHa Oma st bubmorexa [IOK
51. A P s https://m.edsoo.ru/ff0aaf
Pa3IMYHOTO COCTUHEHUS TIPOBOJHUKOB 22
PaboTta 1 MOIIIHOCTDH IEKTPUYECKOT0 TOKA. 3aKOH bubmorexa [IOK
52. B RS ’ https://m.edsoo.ru/ff0ab1
Jxoynsa-Jlenma
24
JlabopaTopnasi padora Ne 9 "Onpenenenue bubmumoreka [JOK
53. paboThI ¥ MOIITHOCTH AJNEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3
HNuctpykrax no bXK. el
DJeKTpUYecKue 1eny U MoTpeduTenn bubmumoreka [JOK
54. ANEKTPUIECKOM dHEepruu B ObITYy. KopoTkoe https://m.edsoo.ru/ff0ab6
3aMbIKaHHE 60
IToaroroBka K KOHTPOJILHON padOTE 110 TEME
"Bfex HUYeCKHe 3apﬂ BI. 3a p;DKeHHLIe TeJla U uX bubmorexa [IOK
55. P . PAIbL. 3ap . . https://m.edsoo.ru/ff0abd
B3aUMOACHCTBUS. [IOCTOSTHHBIN AJIEKTPUICCKUI e

TOK




KonTtpoabHnas padora Ne 3 1o teme:

bu6mmoreka [IOK

56. N . https://m.edsoo.ru/ff0abe
«IToCTOSIHHBIN NIEKTPUICCKHUI TOK» a8
T. 5 (7 4.) MarHuTHbI€ ABJIEHUS
57 AHanu3 KOHTPOJILHON pflGOTLL ITocTostHHBIE
MAarHHUTBI, X B3aHMOJICHCTBHE
Bbubnuoreka [IOK
58, MarnauTtHoe mojie. MarauTHoe mojie 3eMJId U €ro hitps://m.edsoo.ru/f0acO
3HAYCHHME JIJIS )KU3HU Ha 3emiie ba
Bbubnuoreka [IOK
50, OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO htps:/m.cdsoo.ru/f0acl
TOKa. MarHuTHOE ToJIe KaTyIIKh ¢ TOKOM 0
. bu6mmoreka [IOK
60. JleiicTBrE MarHUTHOTO TIOJISl HA MIPOBOJTHUK C hitps://m.edsoo.ru/f0acT
ToKOM. [IpMeHeHHE PTIEeKTPOMArHUTOB B TEXHUKE Aa
JlaGoparopuasi padora Ne 10 "M3yyenue bubnuotexa [JOK
61. JEHCTBUSI MATHUTHOTO TTOJISI HA MIPOBOJAHUK C https://m.edsoo.ru/ff0ac7
tokoM" MHCcTpyKkTax no bXK. 4a
DJIEKTPOABUTATENb MOCTOSHHOTO TOKA. bu6mmoreka [IOK
62. Hcnonb30BaHue 3IEKTpoBUTATEICH B https://m.edsoo.ru/ff0ac8
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE. 6¢
JlabopaTopnasi pabora Ne 11 "KoncrpyupoBanue bubmmoreka [JOK
63. U U3y4eHue paboThl dNeKTpoaBUrarens" https://m.edsoo.ru/ff0ac8
Nuctpykrax no bXK. 6¢
T. 6 (5 4.) DJIeKTPOMATHUTHASI HHAYKIM S
OnbiTel Papajes. SABneHHe JIEKTPOMAarHUTTHOU
64. WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH.

IIpaBuio Jlenna




[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeEMe

65.
"DNEeKTPUYECKUE U MATHUTHBIC SIBIICHUS»
bubnmoreka [JOK
KounTtpoJabHas padora Ne 4 no teme: «MarHuTHbie 1
66. https://m.edsoo.ru/ff0acb
SIBIICHUS», « DTCKTPOMArHUTHAS WHYKIIHS. 14
67. AHaM3 KOHTPOJIBHOU pabOThI
OnekrporeHepatop. CriocoObl OTydeHus
68. BJIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHIIUH Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEpPIrun




9 KJIACC

aTra npoBeJeHusl YPOKa DJIeKTPOHHbIE
Ne Coaepxanue yueOHOro MaTepuaJjia A poBea P o pOBHe
/i Inan ®akr Ilnan dakTt nuepp Mpumeyanue
o0pa3oBaTejibHbIE
pecypchbl
T.1 (10 4.) Mexanu4eckue sABJIeHUS
1. Mexanunveckoe nBMxeHne. MartepuaibHas TOUKa
Cuctema orcuera. OTHOCUTEIIBHOCTh bubmmorexa LOK
2. ) https://m.edsoo.ru/ff0ad4
MEXAaHUYCCKOT'O ABUKCHUS 74
bu6mmoreka [IOK
3. PaBHOMEpHOE TPAMOIIMHEHOE TBUYKEHUE https://m.edsoo.ru/ff0ad1
9a
4 HepaBHomepHOE NTPSAMOIMHENHOE IBUKEHHUE.
' Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
ITpsiMosinHEHOE PABHOYCKOPEHHOE JBUKECHUE bubmmorexa LOK
5. p p yCrop A ' https://m.edsoo.ru/ff0ad8
Yckopenue
d4
6 CKOpOCTh NPAMOJMHEITHOTO PABHOYCKOPEHHOTO
' nBrkeHus. [ paguk ckopocTu
JlaGoparopnas padora Nel "Onpenenenue
CKO [; ’ ena : aBHOYCKO Z Il0 Bubmmorexa LIOK
HHA TCJIa IIPpU BH HHOM
7. yexop PHP . yerop " https://m.edsoo.ru/ff0adb
JABHUKCHHHU 11O HAKJIOHHOMU IIJIOCKOCTH .
18
Nuctpykrax bXK.
8. CBobOoaHoe nangenue ten. Oneitel [anmnes
PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. bubmuorexa [JOK
9. [lepuon u yactota obpamenus. Jluneitnas u https://m.edsoo.ru/ff0ael7

yIJIOBasi CKOPOCTH

6




10.

LleHTpOCTpEMUTETFHOE YCKOPEHUE

T. 2 (20 4.) B3aumopeiicTBue TeJ
bu6mmoreka [IOK
11. [lepBe1it 3akon HetoToHa. Bektop cuitbl https://m.edsoo.ru/ff0ae61
2
Bropoii 3akon HetoToHa. PaBHoecTBYIOIIAs bubmorexa LIOK
12. https://m.edsoo.ru/ff0ae72
cuia
a
Bbu6nmuoreka [IOK
13. Tpetwnii 3akoH Hetorona. Cyneprno3unus cui https://m.edsoo.ru/ff0ae98
2
Pemenue 3a1au Ha MpUMEHEHNE 3aKOHOB bubmiorexa LIOK
14. https://m.edsoo.ru/ff0aeb6
Hsrorona c
15 KonTtpoabHnas padora Ne 1 o teme:
' «MexaHN4eCcKHE SBJICHUS».
Bbu6nmuoreka [IOK
16. Cwuita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aeca
2
17. Pemenue 3agau no teme «Cuia ynpyroctu
18, JlabGopaTtopnas padora Ne 2 «OnpezaeneHue Egg:j;rzii(ﬁ; ff0ace?
KECTKOCTHU NpYyx UHb» MHCTpyKTa)k BK. 2
Cuna TpeHusi: cuiia TPeHHUS CKOJIbKEHUS, CHIla bubmiorexa LIOK
19. ’ https://m.edsoo.ru/ff0af73

TPEHUS MTOKOsI, APYTUE BUABI TPCHUS.

8




bu6mmoreka [IOK

20. Pemenue 3agad mo teme «Cuita TpeHUS» https://m.edsoo.ru/ff0afa2
6

JlaGoparopunas padora Ne 3 "Onpenenenue bubnnorexa [JOK

21. Kod(uimenTa TpeHU CKOTBKEHUS" https://m.edsoo.ru/ff0af8b
Nucrpykrax BX. €
Pemenue 3agau no reme "3akonsl HeioToHA. bubmmorexa LOK

22. https://m.edsoo.ru/ff0afb8
Cuna ynpyroctu. Cuia Tpenus" .
Cuna TsbKeCTH M 3aKOH BCEeMUPHOTO TATOTEHUS. Bubmmorexa LIOK

23. https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOHOTO TMaICHUS 4

4 VYpok-koHpeperuus "JIBIKeHHE IUIAaHET BOKPYT

’ CounHiiay.

Pemenne 3agad mo teme "Criia TSOKECTH U 3aKOH bubmorexa LIOK

25. " https://m.edsoo.ru/ff0af5f
BCEMUPHOI'O TATOTEHUS 2
IlepBas kocmuyeckas ckopoctb. HeBecoMocTh u buomorexa LOK

26. https://m.edsoo.ru/ff0af33
neperpy3Ku .
Pa.].SHOBeCI/IC MaTepHUaIbHOM’ TO‘.‘-IKI/I. AOGCOTIOTHO BuGmorexa LIOK

7 TBepz[oe"Teno.wPaBHOBecne TBEPAOrO Tela ¢ hitps-//m.edsoo.ru/ff0afe3
3aKperIEHHON OChIO BpalieHusl. MOMEHT CHJIBL. p
LlenTp TsxecTn =
Pa?HOBeCI/Ie MaTepUAITbHOMI T(?.‘IKI/I. AOGCONIOTHO BuGmiorexa LIOK

)3, TBep,ILOQ:FGJIO:NPaBHOBeCI/IG TBEPIOTO TeJa ¢ hitps://m.edsoo.ru/fOb04
3aKpETUIEHHON OChIO BpalmleHusi. MOMEHT CHIIBI. 08

LlenTp TsxecTn




Pemenue 3anau no teme "MomeHT cuisbl. LieHTp

bu6mmoreka [IOK

29. R https://m.edsoo.ru/ff0b02
TSKECTU
b4
bu6mmoreka [IOK
30. NroroBslii ypok 1o Teme «J{nHamuka https://m.edsoo.ru/ff0b06
ec
T.3 (11 4.) 3aKkoHBI COXpaAHEHUSI
Nmnynbce Tena. UMiynbse cuiibl. 3aK0H bubmnorexa [JOK
31. COXpaHEHUs UMITYJIbca. YTIIPYroe U Heynpyroe https://m.edsoo.ru/ffOb07f
B3aUMOJICHCTBHE a
Pemienne 3agaud no teme "3akoH cOXpaHEHUS bubmmorexa LOK
32. " https://m.edsoo.ru/ff0b09
UMIyJbca
6¢
33, VYpok-koHpepennus "PeakTuBHOE ABUKEHUE B
IPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34. Mexanuyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ff0b0a
84
PaboTa cuiibl TSXKECTH, CHITBI YIIPYTOCTH U CHIIBI Bubmmorexa LIOK
35. ’ https://m.edsoo.ru/ff0b0d
TpEeHUS
b8
JlabopaTopnasi pabora Ne 4 «OnpeneneHue
36, paboThI CUIIBI TPEHHS ITPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTaIbHON
noBepxHoctu» MHcTpykTax bXK.
37 CBs13b 3HEepruu U padboThl. [loTeHnnanbHas

SHEprus




Kuneruueckas sueprus. Teopema o

bu6mmoreka [IOK

38. N https://m.edsoo.ru/ff0b0c
KHMHETHUYECKOU SHEPTUH 1

39. 3aKOH COXPaHEHHS YHEPTUU B MEXAHUKE

40. JlaGopaTtopnas padora Ne 5 «13yueHue 3akoHa Eggip/l/?f;asi(.ﬁ/ FOb12F
coxpaHeHus sHeprun» Muctpykrax bX. .

41 KonTpoasHnas padora Ne 2 o teme:

' «BzaunmoneicTBre Tel», «3aKOHbI COXPAaHEHUS
T. 4 (7 4.) MexHu4yecKkue KoJeOaHUS

KonebarenpHoe nBmxeHne. OCHOBHBIC bubmuorexa [JOK

42. XapaKTePUCTHKH KOJIeOaHU: Iepro/l, 4acToTa, https://m.edsoo.ru/ffOb18
aMIUTATY/Ia 58
3aryxatomye Kojaebanus. BeiHyK1eHHbIE bubmorexa LIOK

43. https://m.edsoo.ru/ff0b20f
kosnebanus. Pezonanc 0

44. MaremMaTr4ecKkuil ¥ NPy KUHHBIM MasTHUKU

Bbu6nmuoreka [IOK
45. Pemenue 3amau https://m.edsoo.ru/ffOb19
7a
46 [IpeBparienue sHEPrun Mpu MEXaHUYECKUX
’ KOJICOAHMSX

JlabopaTopnasi pabora Ne 6 «OnpeneneHue bubmmoreka [IOK

47. 4acTOTHI U TIEpHUoIa KojaeOaHu PyKUHHOTO https://m.edsoo.ru/ffOblae
MasTHuKa» MucTpykTax BX. c
JlabopaTopnasi pabora Ne 7 «M3mepenue

48. YCKOPEHHUsI CBOOOHOTO TaieHus» MHCTpyKTax

BXK.




T. 5 (7 4.) MexHu4eckue BOJIHbI

Mexannueckue BoiaHEBI. CBOMCTBA MEXaHUUECKUX

Bbu6nuoreka [IOK

49. https://m.edsoo.ru/ffOb21f
BOJIH. [IpofopHBIC U TOTIEPEYHBIC BOJHBI .
50 Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
’ TBEPAOM Telie. CeHCMUYECKHE BOTHBI"
51. 3Byk. PacripoctpaneHnue u oTpakeHHe 3ByKa
JliiHa BOJHBI U CKOPOCTh €€ pacnpoCTpaHEHHS.
52. Mexanuyeckue BOJHBI B TBEPAOM  TeEllE,
CECMHUYECKUE BOJIHBI.
53 I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHUECKHUN
’ PE30HAHC
" bubnuoreka [JOK
54. YpoK-Korgep eHHHﬂ,, YIBTPAsBYK 1 HH(PasByK B https://m.edsoo.ru/ff0b23
IIPUPOJIE U TEXHUKE ca
55 KonTtpoabHnas padora Ne 3 1o teme:
’ «MexHUYeCKHe KOJIeOaHUs U BOJHBI
T. 6 (6 4.) DJIEKTPOMATHUTHOE T0JI€ ¥ 3JTeKTPOMArHUTHBIE BOJIHbI
bu6mmoreka [IOK
56. DNEKTpOMarHUTHOE MoJje. DIEKTPOMarHUTHbIE https:/m.cdsoo.ru/f0b2a
BOJIHBI
be
57. CBOICTBA JIEKTPOMArHUTHBIX BOJH
Vpoxk-koupepennus. [llkana s3mekTpoMarHUTHRIX bubmuotexa [JOK
58. BOJIH. Mconb30BaHME 2JIEKTPOMAarHUTHBIX BOJTH https://m.edsoo.ru/ffOb2fe
IUISL COTOBOM CBI3H" 6
VYpok-uccienoBanue "M3yueHne CBOMCTB bubmuotexa [JOK
59. 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO https://m.edsoo.ru/ff0b2¢c
MoOOHMIIBHOTO Tenedona" 6¢c




Pemenue 3aga4d Ha onpeieIeHUE YacTOTHI U

60. JUTMHBI 3JIEKTPOMAarHUTHOMN BOJTHBI
Bbu6nuoreka [IOK
6l DneKTpOMarHuTHas rqvmpol[a cBeta. CKOpOCTh hitps-//m.edsoo.ru/f0b3 1
cBera. BoaHOBBIE CBOMCTBA CBETA 40
T.7 (6 4.) 3aKOHBI pacpPOCTPAHEHUS CBETA
JIyueBast monens cBera. ICTOUHMKH CBETA. bubmmoreka [JOK
62. [IpssMonuHEITHOE pacpocTpaHEeHHE CBETA. https://m.edsoo.ru/ff0b36
3atmenus CosnHia u JIyHbl 58
OTtpaxkeHue cBeTa. 3aKOH OTpaKeHUs CBETA. bubnmoreka [JOK
63. [Tnockoe 3epkaino. Pemenne 3aqa4 Ha https://m.edsoo.ru/ff0b38
IIPUMEHEHHE 3aKOHA OTPa)KEeHHUs CBETa c4
bu6mmoreka [IOK
64. [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3ae
a
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. bubmnorexa [JOK
65. Hcronp30BaHKE MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3¢c
OTPaKCHUS B ONTHYECKUX CBETOBOJAX Sc
JlaGopaTtopnasi padora Ne 8 "lccienoBanue
66. 3aBUCHMOCTH yTJIa IPEIOMIICHHUS] CBETOBOTO JTyda
OT yIJIa MaJieHusl Ha TpaHuIle "BO31yX-CTeKyI0""
Nuctpykrax bXK.
67 Pemenue 3anau no teme «OTpaxkeHue u
MPETOMIICHUE CBETa»
T. 8 (6 4.) JIuH3BI U ONTHYECKHE MPHOOPHI
bu6mmoreka [IOK
68. JIua3el. OnTUdecKas Cuia JIMH3bI https://m.edsoo.ru/ff0b3{2

C




Xon nyueit B mun3e. [Toctpoenne nzodpakeHuii B

bu6mmoreka [IOK

69. https://m.edsoo.ru/ff0b44
JIMH3aX @
JlaGopaTropHas padora Ne 9 "Onpenenenue bubnnorexa [JOK
70. (OKYCHOTO PacCCTOSIHHS M OTITUYECKON CHJIBI https://m.edsoo.ru/ff0b42
cobupatomieid muH3bl" MHCcTpykTax BXK. 06
VYpok-koHpepennus "OnTuyeckue TUH30BbIC bubmunorexa [JOK
71. npubopsl" OnTHyeckas cuctema goroanmnapara, https://m.edsoo.ru/ff0c0a7
MHUKPOCKOIIA U TEJIIECKOTA. S
bu6mmoreka [IOK
72. I'ma3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b46
84
7. VYpoxk-koupepenuus "ledexrsr 3penus. Kak
COXpaHMTH 3peHue"
T. 9 (3 u.) Paznoxenne 6e10ro cBeTa B CHEKTP
Paznosxxenune 6enoro ceeta B cieKTp. OMNBITHI bubmnorexa [JOK
74. Herotona. CnoxxeHue CreKTpaabHbIX IIBETOB. https://m.edsoo.ru/ff0c0f4
Hucniepcus ceera c
JlaGopaTropnasi padora Ne 10 "OnsiTsl 11O
Pa3IOKEHUIO OEIIOTO CBETa B CIIEKTP H bubnmoreka [JOK
75. BOCTIPUSTHIO [IBETA MPEIMETOB MIPH HX https://m.edsoo.ru/ff0c0e2
HaOJIOZICHUH Yepe3 [BETOBbIC (PHIIBTPHI" a
Nuctpykrax bXK.
76 Ypok-npakTukym "BoiIHOBBIE CBOWICTBA CBETA!
' nucriepcust, uaTepdepeHus u audpaxius”
T. 10 (4 4.) UcmyckaHue ¥ NOIJIONIEHHE CBETa aTOMOM
OmnbiTel Pe3epdopa v mianeTapHast MOJIETh buomorexa LOK
77. https://m.edsoo.ru/ff0c12a

aTroMa

8




78.

[Toctynatel bopa. Monens atoma bopa

Bbu6nuoreka [IOK
79. HcmyckaHue 1 MOTJIONMEHNE CBETa aTOMOM. https://m.edsoo.ru/ff0c14
4c
Bbubnuoreka [IOK
80. KBanTs1. JIunelyaTeie CIIEKTPHI https://m.edsoo.ru/ff0c15
50
T. 11 (6 4.) CTpoeHre aTOMHOI0 AAPa
Bbu6nmuoreka [IOK
21 PamnoakruBHOCTE. Anb(da-, 6eTTa-, ramma- hitps-//m.edsoo.ru/f0c 16
U3ITy4eHUSs
72
Crtpoenne atoMHoro siapa. HyknoHHast Mozaenb bubmorexa [IOK
82. p Apa. HIyK a https://m.edsoo.ru/ff0c18a
ATOMHOTO Si7pa. .
Bbubnmuoreka [IOK
&3. PannoaktuBHbIC peBpanieHus. M30Tomns https://m.edsoo.ru/ff0clal
4
Pemenue 3amau nmo treme: "PaguoakTuBHEBIE bubmorexa LHOK
84. A | e https://m.edsoo.ru/ff0c1b
TIPEeBpAICHUS
4a
85. [lepron monypacnana aTOMHBIX SIAEP
PannoakTHBHBIE U3IYUEHHUS B IIPUPOIE bubmorexa HOK
86. A yi pHpoze, https://m.edsoo.ru/ff0c21
MEeIUIINHE, TEXHUKE
26
. 12 (7 u.) SinepHble peakuumn
SInepHbIe peakIy. 3aKOHBI COXPaHEHUS bubmorexa [IOK
87. s1ep PeaKil. p https://m.edsoo.ru/ff0clc5

3apsAaA0BOTO U MAaCCOBOI'O YUCCJI

8




DHeprusi CBSI3U aTOMHBIX sifiep. CBs3b MacChl U

bu6mmoreka [IOK

88. https://m.edsoo.ru/ff0cld
SHEPTUU
7a
89. Pemenue 3agau no reme "SAnepueie peakuun'
Peakunu cunTesa u nenenus anep. Mctounuku bubmorexa LIOK
90. B g - HEp- https://m.edsoo.ru/ff0c1e8
sHepruu CosHLa U 3BE3]1 3
91 Snepnas sHepreruka. JledcTBUs paguoaKTUBHBIX
' U3TTyYeHUI Ha )KUBbIE OpraHNU3MbI
[MonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe bubmmoreka [IOK
92. "DIIeKTpOMarHuTHOE TOJie. DIEKTPOMArHUTHbBIC https://m.edsoo.ru/ff0c22
BosHEI. KBaHTOBRBIC sABIICHUS" 3e
93 KonTpoasnas padora Ne 4 o teme: «CTpoeHue
' aTOMHOTO Siipay, «SlaepHble peakuum»
T. 13 (9 u.) [loBTOpeHMe U 00001IeHNE colepkaHusl Kypca Gpu3nKH 3a 7-9 Kiaace
94. [ToBTOpenue, 0606menue "B3anmoneiicteue Ten"
bu6mmoreka [IOK
95. [ToBTOpenue, 0606menne "TermioBkie npomecch” https://m.edsoo.ru/ff0c25
72
[ToBTOpenue, 06061IeHNe "Y paBHEHHE TEIIOBOTO Bubmmorexa LIOK
96. P . - P https://m.edsoo.ru/ff0c2a2
OanaHca
2
Bbu6nmuoreka [IOK
ITosTopenue, 0000menue "KIIJI TemmoBeIx
97. P o - A https://m.edsoo.ru/ff0c2b
JBUTaTenei
30
98. [ToBTOpenue, 0600meHne «Criibl B IPUPOIE»




[ToBTOpenue, 060061meHne "3aKOHBI COXPAHECHUS B bubmmorexa LOK
99. w https://m.edsoo.ru/ff0c2d
MEXaHHKE
6a
bu6mmoreka [IOK
100. [ToBTOopenue, 0600mmeHue «Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e8
2
bu6mmoreka [IOK
101. [ToBTOopenue, 00o0meHne "CBeToBbIE ABICHU" https://m.edsoo.ru/ff0c30
44
102 [ToBTOpenue, 0600meHne "KBantoBas u sipepHas
’ ¢duzuka"
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N. Uranosa / B.B.Kynpssues, C.H.I'manenkora, O.A.YepunukoB 2-¢ u3a., — M.: [Ipocsemnienue,
2022.-208 c.
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