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MOSICHUTEJIBHAS 3AITUCKA
[Tporpamma o ¢usrke Ha ypOBHE OCHOBHOTO OOIIETo 00pa3oBaHMsI COCTaBJICHA HA OCHOBE IMOJIOKEHHH
u TpeOoBaHMI K pe3yjbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM IPOrpamMbl,
npencraBieHHbix B @I'OC 000, a Ttakxke ¢ yuérom ¢eaepanbHON pabodel mporpaMmbl BOCHUTAHHS U
Konuenuuu npenopaBanus yueOHoro npeamera « DU3uKay.
[Tporpamma o ¢usrke Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsI COCTaBJIEHA HA OCHOBE IMOJIOKEHHH
u TpeOoBaHMI K pe3yjbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30BaTeNbHOM IMpPOrpamMbl,
npencrasneHHbix B ®IOC 000, a Takke ¢ ydetoM (eaepanbHOl paboueil MporpaMMbl BOCHHTAHUS U
KOHIIETILIMY NIPeroaBaHus yueOHoro npeamera « Du3uKay.
ConeprxaHue mporpamMMel 1o (pHU3MKe HAMPaBICHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOH IrPaMOTHOCTH
oOyyaroIuxcs ¥ OpraHU3aluI0 M3y4yeHHs (U3MKH Ha AEATeNbHOCTHOM ocHoBe. B mporpamme no ¢usuke
YUMTBHIBAIOTCS BO3MOXKHOCTH yueOHOro mpenmera B peanuszauuu tpedoBanuit ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM ¥  METampeAMETHBIM  pe3yjibTaTaM OOydeHHus, a TakkKe MEeXIpPEIAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX YUeOHBIX NMPEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.
[Iporpamma mo ¢u3uke ycTaHaBIUBAaeT paclpeaeieHue yueOHOro Marepuana 1o rogaM odydeHus (mo
KJlaccaM), TIpejiaracT MPUMEPHYIO TOCIIEAOBATEILHOCTh M3yUEHHUs] TEM, OCHOBAaHHYIO HA JIOTMKE pPa3BUTHUS
MIPEIMETHOTO COJIEPXKAHMS U YdeTe BO3PACTHBIX 0COOEHHOCTEH 00yUaromxcs.
[Iporpamma mo ¢usmke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOW MOMOINM YUUTEIIO B CO3JaHUH
paboueii mporpaMMsbl 0 y4eOHOMY MPEAMETY.
dusnKa SBISETCA CHCTEMOOOPA3YIOUIMM JJIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIBKY
(bu3nyeckre 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, Onoaoruei, acTpoHOMUeH u
¢dusnueckoil reorpaduel, BHOCUT BKJIaJ B €CTCCTBCHHOHAYYHYIO KapTHUHY MHpa, MPEJOCTaBIsET Hamboiee
siCHble 00pa3Lbl IPUMEHEHUSI HAyYHOI0 METO/1a IM03HAHMA, TO €CTh CIoco0a MOJyYeHHs JTOCTOBEPHBIX 3HAHUMN
0 MUpe.
OnHa M3 rIaBHBIX 3a7ady (PU3UYECKOT0 00pa3oBaHMs B CTPYKType oOIIero oOpa3oBaHUs COCTOMT B
(hOopMHPOBAHNY €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpECa K HayKe y 00yJatomuxcsl.
W3ydenue ¢u3ukn Ha 0a30BOM ypOBHE IMPEAIOJAraeT OBJAJACHUE CIEAYIOUIMMH KOMIIETEHTHOCTSMH,
XapaKTepU3yIOINMHU €CTECTBEHHOHAYUYHYO IPaMOTHOCTb!
® Hay4HO OOBACHSATbH SBICHMS,
® OIEHHWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIeIOBAHNUS;
® HMHTEPIPETHPOBATh JJAHHBIE U UCIOJIb30BaTh HAYUHBIE JOKA3aTEIbCTBA JUISl TOJTyYEHHsI BEIBOJIOBY.
Hemn wm3yueHuss (pu3MKu Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUS OIpEeNieHbl B KOHIEHIHH
npernojiaBaHus yuebHoro npenmera «®Pusnka» B o0pa3oBaTesbHBIX opraHu3aunusax Poccuiickoit ®enepanumy,
peanu3yroIuX OCHOBHBIE 0011e00pa3oBaTeNbHBIE IPOTPAMMBI.
Henu nzyuenus Gpuznku:
* npuoOpeTeHne WHTEepeca U CTPEMIICHUS O0yJaroImuXcs K HAyYHOMY M3YYEHHIO MPHUPOJBI, pa3BUTHE
UX UHTEJUIEKTyallbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TNPEACTABICHUH O HAyYHOM METOJIe TMO3HAHUS W (HOPMHUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIIECHUS K OKPY>KaIOLIUM SIBJICHUSAM;

* (popMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3YYEHHUS OCHOB CTPOCHHS MaTepud U
(yHIaMEHTaJIbHBIX 3aKOHOB (DU3HKHY;

* (popMHpOBaHUE MPECTABICHUNA O PONM (PU3HUKH JJIS Pa3BUTHA IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

® pa3BUTHE NPEACTAaBICHUH O BO3MOXHBIX cepax Oyaymieil mnpodeccHoHaNbHOW NeATeNbHOCTH,
CBsI3aHHOM C (pU3MKOM, MOArOTOBKA K JlaJIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.

JIoCTIKeHHE ATHX IeJed mporpaMmbl MO (GHU3UKE HAa YpPOBHE OCHOBHOTO O0INEro oOpa3oBaHHA
o0ecreunBaeTcs pelIeHueM crelyoIuX 3a1au:

* npuoOpeTeHHe 3HAHUH O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
®* [puOOpeTEeHHEe YMEHHMH ONHCHIBAaTb U OOBACHATH (PU3UUECKUE SBJICHUS C HCIOJIH30BAHUEM
IIOJIyYEHHBIX 3HAHUI;
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® OCBOGCHHE METOAOB pEIICHUS MPOCTEUIINX PACYETHBIX 3a/lad C MCMIOJIb30BAaHUEM (PU3MUECKHX
MOJIeTICH, TBOPUECKHUX M MPAKTUKOOPHUEHTHUPOBAHHBIX 337129,
® pa3BUTHE YMEHUH HAOII0JaTh MPUPOHBIC SBICHUS M BBIOIHATH OMbBITHI, J1a0OpaTOPHBIE PabOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTEIBLHBIX IPHUOOPOB;
® OCBOGHHE MPUEMOB paboThl ¢ MHpoOpMaleld GU3NIECKOTo COJEepKaHusl, BKIIOYass WHGOPMAIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (QU3NKH, aHAIU3 H KPUTUICCKOE OIICHUBAHUE WH(OPMAIINH;
® 3HAaKOMCTBO cO cdepamu TPOodEeCcCUOHATBHONW MAEATEeIbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKEHUSIX (DH3MUECKON HAYKH.
OO61ee uncI0 4acoB, PeKOMEHOBAHHBIX JUI M3ydeHus (pu3uku Ha 0a30BOM ypoBHe, — 238 yacoB: B 7
Kiacce — 68 yacoB (2 daca B Hezieno0), B 8 kiacce — 68 yacoB (2 vaca B Heen0), B 9 kimacce — 102 yaca (3 gaca
B HEJIEIIO0).

[Ipenaraemelii B mporpamme mo (U3MKE IepedeHb JabopaTOpPHBIX padOT M OMNBITOB SBISETCA
pPEKOMEHIATENbHBIM, YUUTENIb JI€JaeT BbIOOP MpPH MPOBEIECHUHU JAOOPATOPHBIX PabOT U OMBITOB C YYETOM
WH/IMBUYalIbHBIX OCOOCHHOCTEH OOydYaloUIMXCs, CHHMCKA SKCIEPUMEHTAIbHBIX 3aJaHMUl, IpeJylaraéMblX B
paMKax OCHOBHOTO T'OCY/IapCTBEHHOTO YK3aMeHa 10 (pr3uKe.



COJEP)KAHUE OBYYEHUA

7 KIIACC
Du3uka U eé pojib B IO3HAHUM OKPY:Ka0UIero Mupa.

®usnka — Hayka o npupoze. SBneHus npupoisl. Pu3nUecKue SBICHUA: MEXaHUYECKHE, TEIUIOBBIE,
AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHBL. M3mepenue Qusnueckux BenudyuH. dusmueckue npubdopsl. I[lorpemnocTts
n3MEpEeHU MexTyHapoHast CUCTEMA €IUHULL.

Kak ¢u3uka u gpyrue ectecTBeHHbIE HAyKH U3y4aloT MpUpoay. EcTecTBeHHOHAaYy4HBII METO]T MO3HAHUS:
HaOJIt0/IeHUE, TMOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBIDKEHHE THUIOTE3, SKCIEPUMEHT I10 MPOBEPKE THIIOTE3,
o0BsicHEHHE Ha0MoAaeMoro sBieHus. Onucanue GU3nYecKuX SBICHUIN ¢ MOMOIIBI0 MOoIeei

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wusuveckue MpUOOPHI U MPOIIEeIypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopusie pabomot u onvimel.

Onpenenenne HeHbl AEIEHUS MIKAJIbl U3MEPUTEIBHOTO ITpHOOpa.
N3Mepenne paccTosTHUMN.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenne pa3MepoB MaJbIX TEJ.
N3mepenue Temmneparypsl Mpu MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wuccnenoBaHus MO MPOBEPKE THUIOTE3bl: JAJIbHOCTh MOJETA IIAPUKA, ITYLIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIe, YeM OOJIbIIE BHICOTA ITyCKa.
IlepBoHa4Ya/IbHBbIE CBEICHUS O CTPOCHHMH BelIeCTBA.

Crtpoenue BeliecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mephl. OMbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE
BEILIECTBA.

JIBrxkenue wyacTtull BemecTBa. CBs3b CKOPOCTH JIBJKEHMSI 4YacTUIl C Temreparypoid. bpoyHoBckoe
nsuxkenue, 1uQdysus. BzanmoaelicTBre yacTuIl BellecTBa: NPUTHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE Ta3oB, KUAKOCTEH W TBEPHAbIX (KPUCTAIMYECKHX) TEIl.
B3anMocBsI3p MeXy CBOWCTBAMM BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
crpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUHM BOJIBI.

emoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBMYKECHUSI.

2. Ha6monenue quddysum.

3. HaGmronenwue siBeHUM, OOBSICHIIOMINUXCS MPUTSIKECHHEM WU OTTAIKHBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OnpITH O HAOIOACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO JEHUCTBHS CUII MOJIEKYJIIPHOTO MPUTSIKEHUS.

JIBH:xeHMe M B3aUMo/ielicTBUE TeJl.

Mexanuyeckoe nBmxeHue. PaBHomepHoe u HepaBHOMepHOe JBuxkeHue. CkopocTh. CpelHsisi CKOPOCTh
IIPY HEPABHOMEPHOM JBUKEHUHU. Pacuer myTH U BpeMeHH JIBHKECHHUSL.

SBnenue nHepuuu. 3aK0H UHEPIMHU. B3aumonelcTBie Tell Kak MPpUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBS3b IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
enanHUIle 00beMa BEIIEeCTBA.

Cuna Kak xapakTepucTUKa B3auMmozencTBusi Ten. Cuia ynpyroctd M 3akoH ['yka. M3smMepenue cuiibl
MOMOIIIbIO JTUHAMOMETpA. SIBlIeHHE TATOTEeHUs U cuia TshkecTd. Cuila TSKeCTU Ha APYTHX maHerax. Bec tena.
HeBecomocth. CiioxkeHne cuil, HampaBJiCHHBIX MO OJHOW mpsiMoM. PaBHoneincTByromas cwi. Cuila TpeHUS.
TpeHue CKOJIbKEHUs U TpEHUE NTOKOs. TpeHue B IpUpoie U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHne MexaHM4eCKOTro ABMKCHUS Tea.

S e
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H3mepenne cKopoCcTH MPSIMOJIMHEHHOTO IBU)KEHHSL.
HabutoieHue siBjeHUs HHEPLMH.

HaOmroieHne n3MeHeHUs! CKOPOCTH ITPH B3aUMO/ICHCTBUH TElI.
CpaBHEHHE MaccC M0 B3aUMOAEHCTBHUIO TEI.

CrnosxeHne cuJl, HaIpaBJICHHBIX MO OJJHOM MPSIMOH.

Jlaﬂopamopnbte padomul u onvimol.

1.

(98]

OmnpeneneHyue CKOPOCTH PaBHOMEPHOI'O JBIXKEHUS (IIApUKa B KHUAKOCTH, MOJAEIH JIEKTPUYECKOTIO
ABTOMOOWIIS U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM LIapuKa 110 HAKJIOHHOM IJIIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TeNA.

OmnbITHl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsKEHHs (JeOopMaLnu) NPY>KUHBI OT MPHIOKEHHON
CHUJIBL.

OnpITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHs CKOJIBKEHHUS OT Beca Tela M XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJl, sKUAKOCTE U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUSI U yBeNUYEHUsS JAaBieHus. JlaBneHue rasza. 3aBHCHMOCTh JaBIICHHS
raza or obbema, Temmeparypsl. llepenaya naBieHMs TBEPABIMHM TelaMH, >KUIKOCTAMHU U razaMu. 3aKOH
[Tackansa. IIHeBMaTHuUeCKME MAIIMHBL. 3aBUCHUMOCTH JaBJICHUS XUAKOCTH OT TIyOHMHBI. [ 'mapocraTHueckuit
napazgokc. Coobuaromuecs cocyapbl. ['uapaBauueckue MEXaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe gapneHue. [IpHunHbI CyIecTBOBaHUS BO3AYIIHON 000J0UYKH 3eMITH.
OmnbiT Toppuuemu. M3mepenue atMoc(epHOro aBieHus. 3aBUCUMOCTb aTMOC(EPHOTO aBIEHUS OT BBICOTHI
Haj ypoBHEeM Mopsi. [Ipubops! s u3mMepeHust aTMOC(EpPHOTO TaBICHUSI.

JlelicTBUE MHUIKOCTH U ra3a Ha IOIPYKEHHOE B HUX Tejo. BelTankuparomas (apxuMenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTbH JJaBJIEHMS ra3a OT TEMIIEPATYPHI.

2. llepenava naBieHUS )KUAKOCTHIO U Ta30M.

3. Coolmaromnecs cocy/bl.

4. T'uapaBiMyecKuid mpecc.

5. IlposiBienue neiicTBUS aTMOC(HEPHOTO JaBIICHUS.

6. 3aBUCHMOCTH BHITAIKHUBAIONICH CHIIBI OT 00bEMA MOTPYKEHHOW YaCTH Tela M INTIOTHOCTH KUKOCTH.

7. PaBEeHCTBO BBITAJKHMBAIOLIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

8. VYcioBue IUIaBaHUs TeJ: IUIABAHME WJIM MOTPYKEHHE Tl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEHN TEJIa U )KUJIKOCTH.

Jlabopamopuwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOM B )KUIKOCTh YaCTH TeJa.

2. OmnpezaeneHue BHITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYXKEHHOE B )KUIAKOCTb.

3. IlpoBepka HE3aBUCHUMOCTU BBITAIKUBAIOIICH CUJIbI, AEHCTBYIOUIEH HA TENO B KMIKOCTH, OT MAaCChI
Tena.

4. OnbIThl, [EMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJIKUBAIOIIECH CHIIBI, JACHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BbEMaA NMOTPYKEHHOM B KUAKOCTh YACTH Te€Ja U OT IIIOTHOCTU KHUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OIIPeIeeHUE €€ TPy30M0AbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocThie MeEXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs TIOCKOCTh. [IpaBuio paBHoBecHs poruara. [Ipumenenue
MpaBWJIa paBHOBECHsl pbrdara K OJoKy. «3010Toe mpaBwio» Mexanuku. KosdduiueHt monesHoro neicTBust
(manmee — KII[I) mpocTteix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHernueckas M mNoTeHLMalbHass sHeprus. llpeBpaienue ogHOro BUIA
MEXaHUYECKOW SHEPTUHU B IPYTroil. 3aKOH COXPAaHEHUSI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.



1. TIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomst u onvimol.

1. OmnpeneneHrie pabOTHl CWIJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHM Tela IO TOPH30HTAIBLHOU
MTOBEPXHOCTH.

2. HccnenoBaHue ycIOBUI paBHOBECHS phlyara.

3. Wsmepenune KIIJ] HakTOHHOM MJIOCKOCTH.

4. H3zydeHune 3aKOHA COXPAHEHUS MEXAHUYECKOU dJHEPIUU.
8 KJIACC

TenjioBble SIBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKOW TEOPUH CTPOCHHS BeliecTBa. Macca M pa3Mephl
aTOMOB M MOJIeKyJ. ONbITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, JKHIKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucrtammmyeckue u amopdHbIe
tena. OObACHEHHE CBOWCTB Ta30B, XHIKOCTEH M TBEPABIX TEJ HA OCHOBE IOJIOKEHHH MOJIEKYJISIPHO-
KHHETHYEeCKOM Teopuu. CMauynBaHKE W KaWJUIIPHBIE SABJICHUS. TEIIoBoe pacImpeHnue U CxxaTue.

Temnepatypa. CBsi3b TeMIlepaTyphbl CO CKOPOCThIO TETUIOBOTO JABMKEHUS YacTHUIl. BHYTpeHHss1 sHeprusl.
CriocoObl M3MEHEHUs BHYTPEHHEH SHEpPruu: TEIulonepeaadya U COBEpIICHHE padoThl. Buawl Teronepenayu:
TEIJIONMPOBOAHOCTb, KOHBEKIIUS, U3JTyUCHUE.

KomuyecTBO TeruoTel. YnaenpHas TEINIOEMKOCTh BeIIecTBa. TeIIo0OOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHne TerioBoro Oananca. [lnaBneHue u OTBEpIeBaHNE KPUCTALIMYECKUX BEIICCTB. YIENbHAS TEIUIOTa
mnasieHus. [lapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TemioTa mapooOpa3oBaHUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JaBIICHUSI.

BiaxxHocTs Bo3myXa.

DHeprus TOIMBa. Y IeibHas TEII0Ta CrOPAHUS.

[Tpunnumner padotel TemioBbix asuratenei KIIJ[ TermoBoro nuratens. TenaoBbie ABUTATEH W 3alUTa
OKPYKarOILEH CpeabL.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TEIJIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

Hab6monenne 6poyHOBCKOTO IBHYKEHUS.

Ha6monenue nuddysum.

Hab6mronenue siBneHnii CMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

HaGuroieHne TemmoBoro pacmpeHus Ted.

N3menenne naBiaeHus ra3a mpu M3MEHEHHH 00bEMa M HAarPEBAHUH W OXJIAXKICHHUH.

[IpaBuna uzmMepeHus TeMrnepaTypsbl.

Bunael Terionepenaun.

OxnakieHre Ipy COBEPIICHUH PabOTHI.

9. HarpeBanue npu coBepIiiieHUU pabOThl BHEIITHUMH CHJIAMH.

10. CpaBHeHME TETIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HaGaromenue kureHus.

12. HabmroieHre moCcTOSIHCTBA TEMIIEPATYPhI PH TIABIICHUH.

13. Monenu TeIioBEIX ABUTATENIEH.

Jlabopamopmuwvie pabomot u onvimel.

OMnBITHI 110 OOHAPYKEHUIO ICUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSHKECHUS.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM WM caxapa.

OMnBITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIITUPEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEll.

Omnpenenenue JaBieHUs BO3ayXa B OAJUIOHE IIIPHIIA.

OMBITB, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro oO0bEéMa W HarpeBaHUS WU

OXJIQXKCHHSL.

6. IlpoBepka THMOTE3bl JTUHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphl.
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7. HaOmrogenue u3MEHEHUS BHYTPEHHEH SHEPruu Tejia B pe3ylibTaTe TeIulonepenayud v paboThbl
BHEIIIHUX CHIIL.

8. HccnenoBanue siBieHUS TEIIO0OMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOpsiYel BOJBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHL, MOJYYEHHOTO BOJOH TMpPH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIHNHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccrnenoBanue npoiecca uCapeHus.

12. Onpenenenne OTHOCUTEIBLHON BIQXKHOCTH BO3/4yXa.

13. Onpenenenuie yneabHOM TEIUIOTHI TIJIaBJICHUS JibA.

DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poaa ANEKTpUYECKUX 3apsioB. B3aumopeicTBue 3apsiKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS 3apPSKEHHBIX TEJl OT BEJIMYMHBI 3apSAJIOB U PACCTOSHUS MEXKIY
TeIaMu).

Dnekrpuueckoe noje. Hanpsok€HHOCTD 3eKTpudeckoro nofist. [I[puHIum cyneprno3uiuy 31eKTPUIECKUX
MoJieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn »snexTpuyeckux 3apsaoB. OJIEMEHTApHBIN snekTpudeckuid 3apsan. CTpoeHwe aroma.
[IpoBOIHMKYM M AUDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

DNEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA. MICTOUHMKHM MOCTOSSHHOTO TOKA.
JIefcTBHS 3IEKTPUYECKOTO TOKa (TEIIOBOE, XUMUYECKOe, MAarHUTHOE). DIIEKTPUUECKUI TOK B JKUIKOCTIX U
rasax.

Onektpuyeckass unenb. Cuiia TokKa. OneKTpuueckoe HampsbkeHne. ConpOoTHBIIEHHE IPOBOJIHUKA.
VnenbHOE compoTuBieHUE BemiecTBa. 3akoH Owma juis ydactka uenu. IlociienoBarenbHoe W mapasuiesibHOE
COEIMHEHHE IPOBOJIHHUKOB.

PabGota u MOIIHOCTH 3JEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JIeHma. DnexkTrpuyeckue Lenu W
OTpeOUTENH IEKTPUUECKON sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctossHHBIE MarHUTHl. B3anMoAENCTBUE MOCTOSIHHBIX MArHUTOB. MarHuTHoe moJie. MarHuTHoOe MoJje
3emMiM W ero 3HaueHue Ui Ku3HM Ha 3emse. Oneit Opcrega. MarHuTHOE MOje AJNIEKTPUYECKOTO TOKA.
[IpuMeHeHne »HIEKTPOMArHUTOB B TeXHHUKE. JlelicTBME MAarHMTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
DNEeKTpoABUTaTellb IIOCTOSHHOIO TOKa. VCronb30BaHue 3J€KTpOABUTaTENIeld B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIOpTe.

OnbiTel Dapanes. SIBneHue snexkTpoMarHuTHOW WHAYKIUHU. [IpaBuno Jlennma. DnekTporenepartop.
CriocoObI MOTYYEeHUS ANEKTPUIECKON SHEPTUU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DneKTpu3alus Tel.

JIBa poJia ANEKTPUUECKUX 3apsA0B M B3aUMOJECHCTBHE 3apsKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE JIEKTPOCKOIIA.

DneKTpocTaTU4eCKast NHIyKIIHS.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[IpoBOIHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
HcTouHnKy MOCTOSIHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

10. DnexkTpuuecKuid TOK B KUIKOCTH.

11. I'a30BbIi1 pa3psia.

12. I3mMepeHue cuiibl TOKa aMIIEPMETPOM.

13. I3MepeHue aIeKTpUYECKOro HANPSKEHUSI BOJIbTMETPOM.

14. PeocTtaT u Mara3uH COpOTUBIICHUIA.

15. BzaumopeiicTBre MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa.
17. MoaenvupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

XN RN
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. OnbIT OpcTena.
19.
20.
21.
22.
23.
24,
25.

MarauTtHoe 1ose Toka. JJIeKTPOMarHur.

JlelicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

DONeKTpoABUTaTENb NOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHON MHIYKLIUH.

OnsiTel Papajes.

3aBUCUMOCTh HaIIPABICHHS MHAYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BOZHUKHOBEHHS.
OneKTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopusie pabomot u onvimel.

A e

8.
9

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOAEHUIO 3JEKTPU3ALUH TEJ UHAYKLUEH U IPU COTPUKOCHOBEHUHU.

HccnenoBanue NeHCTBUS 2IEKTPUIECKOTO MO HA POBOIHUKH U AUDICKTPHUKH.

COopka 1 mpoBepKa padOTHI NMEKTPUUECKOH TSI MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHUe HaIIPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Y€pe3 Pe3UCTOp, OT COMPOTUBIICHHS PE3UCTOpA U
HaIpPsDKEHUS Ha pEe3UCTOpE.

OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCThH 3JIEKTPUYECKOTO COMPOTHUBICHUS MPOBOJHHKA OT €ro
JUIMHBI, IIJIOLIAIM TONIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHHs HAMPSHKEHUI MTPH MOCJIEI0BATEILHOM COSAMHEHUH ABYX PE3HCTOPOB.
[IpoBepka mpaBuiia [Jis CUIIBI TOKA IIPH APAJIEIbHOM COETUHEHUH PE3UCTOPOB.

Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3UcTop.

Onpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HANPSKEHUS Ha HEl.
Omnpenenenue KIIJI narpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJICICTBHS IOCTOSIHHBIX MarHUTOB.

W3ydenue MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB IPU MX OOBbETUHEHUH U Pa3/IeICHUN.
WccnenoBanue neiCTBUS JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aMMOJEHCTBHS KaTyIIKH C TOKOM U MarHuTa OT
CHWJIBI TOKA U HaIpaBJIEHUS TOKA B KaTYyIIIKE.

N3y4enue neiicTBUS MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM.

KoncTtpyupoBanue u usyueHue padoThl FIEKTPOABUTATENS.

N3mepenue KIIJ{ anexTpoaBUraTenbHON yCTaHOBKH.

OnpIThl 1O MCCIEAOBAHUIO SIBJICHHS AJIEKTPOMATHUTHOW HMHIYKIUU: HCCIEIOBAaHUE HW3MEHEHUM
3HAYEHUS U HAIIPaBJIEHUs UHIYKIMOHHOTO TOKA.

9 KJIACC

MexaHnn4yeckue siBJICHUS.

Mexannueckoe aBuxkeHue. MartepuanbHas Touka. Crucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOTO
JBI>KeHUsA. PaBHOMEpHOE NpsiMOIMHEHOE nBMKeHHE. HepaBHOMEpHOE mpsiMOMHEeHOe ABWKeHHe. CpenHsis
U MTHOBEHHAasi CKOPOCTb T€Jla P HEPABHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHOyckOpeHHOE MpsMOIMHEHOE nBrkeHHe. CBOOOHOE mageHne. OnbIThl [anuies.

PaBHOMepHOE nBWXEHHME MO OKpyXHOCTU. Ilepmon m uactota oOpamienus. JlunedHas W yriosas
ckopocTtu. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

Ilepsbiit 3axoH HerotoHa. Bropoit 3akon Herorona. Tperuii 3akoH Herorona. IIpunnun cynepnosunuun

CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHMsI CKOJIBXKEHHS, CHJIa TPEHUS MOKOs, IpYyrue
BUJIbI TPEHHUSL.

Cuna TSDKECTH U 3aKOH BCCMUPHOTO TATOTCHUA. yCKOpCHI/IC CBOGOIIHOFO naacHus. I[BI/I)KGHI/IC IIJIaHET
Bokpyr Counia. [lepBas kocMuueckast ckopocTb. HeBecOMOCTh U neperpy3Ku.
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PaBHoBecue MarepuanbHOil Touku. AOcomoTHO TBEpAOe Tenmo. PaBHoBecwe TBEpPHOrO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynec Tena. M3menenne ummnynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUsT UMITyJbca. PeakTuBHOE
JIBUYKEHUE.

Mexanuyeckass paboTa W MOIIHOCTh. PaboTa cui TspkecTH, ynmpyroct, TpeHus. CBsi3p SHEpPruu u
pabotel. [loTeHnuanbHas SHeprus Tejaa, MOJHATOrO HaJ MOBEPXHOCThIO 3emud. [loTeHumanpHas sHeprus
cxkatol mnpyxuHbel. Kunermueckas osHeprus. TeopemMa O KHHETHUECKOM SHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN.

Jemoncmpayuu.

1. HabGmrogeHue MeXaHMYECKOTO JABUKEHUS TEJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHMe TyTeld M TPaeKTOPHM ABMKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO Pas3HbIX Tell
oTCuéra.

3. V3mepeHue CKOPOCTH U YCKOPEHUs MPSIMOJIMHEHHOTO ABMKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBMXKCHHUS.

5. HalGmroneHnue ABMXXEHUS Tela MO OKPY>KHOCTH.

6. HaOmroneHne MeEXaHMYECKUX SIBIICHUH, MPOUCXOIANIMX B cucreMe orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHS TeJla OT MAaCChl Tea U IEUCTBYIONIECH Ha HETO CHUJIBI.

8. HalGmroneHnue paBeHCTBa CUJI IPU B3aUMOICHCTBUU TEJl.

9. H3meHenue Beca Tena Npu yCKOPECHHOM JIBHIKEHHH.

10. Ilepenava ummnysbca Mpy B3aUMOJICUCTBUM TEJI.

11. IIpeobpazoBanust JHEPTUU MPH B3aUMOACHUCTBUH TEIL.

12. CoxpaneHnue uMmyJibca Ipy HEYIPYroM B3auMOJICUCTBUH.

13. CoxpaHeHue UMITyJibca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.

14. HaGnroneHue peakTHBHOTO JIBHYKCHHUS.

15. CoxpaHeHne MeXaHHUYECKOW YHEPTUU MPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHne MEXaHUYECKOM SHEPTUHU MPHU JBU>KEHUU TeJla MOJ] ACHCTBUEM NPy KUHBI.

Jlabopamopmuwie pabomot u onvimel.

1.

2.

[98)

Al e

10.

1.

KoHcTpynpoBaHue TpakTa Ui pa3roHa M JAIbHEHIIEro paBHOMEPHOTO JBIDKCHHS IIapUKa WA
TEJICKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJNBKEHHS OpycKa WM JBW)KEHUS IMapuKa 1O HAKIOHHON
TJIOCKOCTH.

OmnpeneneHue yCKOpEHUs Teja IMPH PaBHOYCKOPEHHOM JBFKEHHH MO0 HAKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM JBIKEHHH 0e3 HadalbHOU
CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JBIDKEHHWU 0€3 HAYaabHOW CKOPOCTH MyTH
OTHOCSTCS KaK PsJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE POMEKYTKH BPEMEHHU OJMHAKOBBI.
I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBKCHUS OT CHUJIbI HOPMAJIbHOT'O OJAaBJICHUA.
Omnpenenenue kodpuimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTH NPYKUHBIL.

Omnpenenenre paOOTHl CHIIBI TPEHHS TPU PABHOMEPHOM [IBMKCHHH Tella IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YIPYTOCTH NPU MOABEME Ipy3a C UCIOJIB30BAaHUEM HETOABIKHOTO U
IMOABUKHOTO OJIOKOB.

W3ydenue 3aKoHa COXpaHEHUS SHEPTUH.

Mexanuyeckue KoJje0aHus U BOJIHBI.
KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUH: IMEpPHOA, 4YacTOTa, aMIUIUTYJA.
MareMaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalieHne 3Hepruu npu KouedareaIbHOM JIBUKECHUU.
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3aryxawmue koneOaHus. BwiHyxkneHHble konebanus. Pe3onanc. Mexanudeckue BoJiHBL. (CBOMCTBa
MexaHuueckux BOJH. [IpososibHbIE U monepedHble BOJHBI. J{JIMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHUS.
MexaHu4yeckue BOJIHBI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.
3Byk. 'poMKOCTB 3ByKa U BbicOoTa TOHa. OTpaxkeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Haburoienue xosnebaHuii Te1 noj JeHCTBUEM CHJIIBI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmronenne BBIHYKIEHHBIX KOJeOaHHi U pe30HaHCa.
PacrnipocTpanenre npoAoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
HaburoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHUYECKHI pe30HaHC.
Jlaﬂopamopnbte padomul u onvimol.
Omnpenenenne 4acToThl U Mepro/ia KoineOaHU MaTeMaTHYecKOro MasTHUKA.
OmnpeneneHne 4acTOTHI U MEPHOAA KOJIeOaHUH TPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEpHUOa KojeOaHU MOJBEIICHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIEOaHNUN IPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEepHO/Ia KoJieOaHH rpy3a, IOJBEUICHHOTO K HUTH, OT MacChl rpy3a.
OnbIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpPHOJia KoJeOaHUN MPY>KUHHOTO MAasiTHUKAa OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue ycKOpeHusi CBOOOIHOTO MaJICHUSI.
DJIEKTPOMATHUTHOE T0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE IMoJie. DJEKTPOMarHUTHbIE BOJHBI. (CBOHCTBa 3J€KTpOMarHUTHbIX BoJjH. [lkana
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3U.
DnekTpomMaruuTHas nmpupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BomnHoBBIE CBOIICTBA CBETA.
Jlabopamopmuwie pabomot u onvimel.
1. HM3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMJILHOTO TesedoHa.
CaeToBbl€ sIBJICHHS.
JlyueBas mozensb cBera. Mcrounuku ceeta. [IpsiMonuueitHoe pactipocTpaHeHue cBera. 3arMeHus ConHia
n Jlynsl. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpake€HUs CBETA.
[Ipenomnenue cBera. 3akoH mpenoMiieHUsT cBeTa. [lolHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox myuedt B nmuH3ze. OnTudeckas cucrema ¢oTtoariapara, MUKpOCKOIa U Tejeckomna. a3 kak
OINTUYECKAs CUCTEMA. biIM30pyKOCTh U JaJIbHO30PKOCTb.
Paznoxxenne Genoro ceera B cnekTp. OnbiTel HetoToHa. ClioKeHHE CIIEKTPATbHBIX I[BETOB. Jlucmepcus
CBETa.
Jemoncmpayuu.
[IpssMONMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTruyeckuit CBETOBO/I.
Xox tydeit B coOuparomiei JTuH3e.
XoJ Jiy4eH B pacCEUBAIOLLEH JIUH3E.
[Tonyuenune n300pakeHM ¢ TOMOIIIBIO JIMH3.
[Mpunanmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
10 Mopens riasa.
11. Paznoxenue 6enoro cBeTa B CIEKTP.
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12. TTony4yenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX 1IBETOB.
Jlabopamopusie pabomst u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPAXKEHUsSI CBETOBOIO Jyya OT YIJIA MaJICHHUS.
2. W3ydeHue XapaKTePUCTUK U300paKeHHs IIPEIMETa B TUIOCKOM 3€pKalie.
3. HccnepoBaHue 3aBUCUMOCTH YIVIa HPEIOMIIEHHMS CBETOBOTO Jyda OT yrja NaJeHUs Ha TpaHUIE
«BO3IyX—CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHJIBI COOMPATOIEH TMH3BL.
OnBITHI 1O Pa3NI0KEHUIO OEJIOro CBETa B CIEKTP.
7. ONBITHI IO BOCTIPUSATHIO [IBETA MPEIMETOB IPU MX HAOIIOICHIH Yepe3 [IBETOBbIC (PHIIBTPHI.
KBaHTOBBIC AIBJICHUS.

OmnpiTel Pezepdopna u mmanerapras monenb aroma. Mozgens atoma bopa. Mcnyckanue M moriomnieHue
cBera aroMoM. KBaHTHI. JInHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, Oeta- U ramma-uznydeHus. CTpoeHne aTtoMHOTro sapa. HykioHHas Mojens
aToMHoro sapa. M3oronsl. PannoaktuBHeie npeBpanienus. lleproa nonypacnana aToOMHBIX A1€p.

SAnepHble peakuu. 3aKOHbI COXPaHEHMSI 3apsI0BOTO U MaCCOBOT'O YMCEN. DHEPIUs CBSI3U aTOMHBIX SIED.
CBs3b Maccsl 1 sHepruu. Peaknuu cunTesa u aenenus saep. Mecrounuku sneprun CosiHLA U 3BE3.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIyYEHUN Ha )KUBbIE OPTAaHU3MBI.

Jemoncmpayuu.

CrieKTphbl U37Ty4€HUs U MOTJIOIIEHNUS.

CrnexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/a.

Hab6monenue tpekoB B kamepe Buibcona.

Pabora cuéTurka HOHM3UPYIOIUX U3TYYCHUH.

Perucrpanus uznmydenus: npupoOIHbBIX MUHEPAIOB U IPOIYKTOB.

ﬂaﬁopamopmﬂe padomul u onvimol.

1. HaOmroneHue CIIOUIHBIX U TUHEHUAThIX CIEKTPOB U3TYUYECHUSI.

2. MHccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY My TH (110 (hoTorpadusim).

3. H3mepeHue paguoakTUBHOTO (hoHa.

IToBTOpHTE/IBLHO-00001IAI0IIIHIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAFOIINI MOTYJIh MPEIHA3HAYCH JIJIST CUCTEMATHU3AIMN U 0000IIEHUS TPEMETHOTO
COJIepKaHUsI U OMbITA JESITEIBHOCTH, NMPHOOPETEHHOTO MPU HM3YYEHUH BCEro Kypca (PHU3MKH, a TaKkKe I
MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY SK3aMeHY MO (QU3UKe A 00ydaromMXcsi, BHIOPABUIMX 3TOT
yueOHBIH MpeameT.

[Ipy n3yuyeHHHn HAHHOTO MOAYJS PEANU3YIOTCA M CUCTEMATU3UPYIOTCS BHJBI JEATEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreunBaeTcsl JOCTHIKEHHWE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX pe3yJIbTaToB
oOyudeHusi, (popMHUpyeTCsl eCTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOEHHE HAyUHBIX METOAOB HCCIIEIOBAHUS
SBJICHUI IPUPOBI M TEXHUKHU, OBJIa/ICHUE YMEHUSAMHU OOBACHATH (PU3HMUECKUE SIBIICHUS, TPUMEHSS ITOTy4EeHHbIE
3HaHMS, pelaTh 33/1a4, B TOM YHCJIE KaYECTBEHHbBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHUOUIIHANBHO JEATEIBHOCTHBIM XapakTep [NaHHOIO pasjerna peanusyercs 3a C4E€T TOro, 4ro
oOyuJaroluecs BBIMOMHSIOT 33aHNs, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TIOJYYECHHBIX 3HAHMH pacro3HaBaTh M HAYYHO OOBACHATH (PHU3MUECKUE SBICHHUS B
OKpY>Karolle NpupoJie U MOBCEAHEBHOM KU3HU;

UCTOJIb30BaTh HAyYHbIE METOJbl MCCIICAOBAHUS (PU3MUECKUX SIBJICHUN, B TOM YHCIE JUII MPOBEPKH
TUIIOTE3 U MOJy4YEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHBIE OCHOBBI HanOojiee Ba)KHBIX JOCTHKCHHMH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MIPAKTUYECKOTO0 MCIOJIb30BAHUSI PA3JIMYHBIX MCTOYHUKOB HHEPrHMM HAa OCHOBE 3aKOHA IIPEBpAIlCHHUS U
COXPAHEHHUS BCEX U3BECTHBIX BU/I0B DHEPTHUH.

S0k

R
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Kaxxnas w3 TeM JaHHOTO MOMAYJS BKIIIOYAeT HKCIECPHMMEHTAIbHOE HCCICI0BaHUE O0000IIAOIIEero
xapaktepa. Moyab 3aBepliaeTcs MPOBEICHUEM JUATHOCTHUYECKON M OIIEHOYHOH pabOoTHI 32 KYpC OCHOBHOTO
o0mero oopa3oBaHusl.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS INIPOI'PAMMBI 110 ®U3UKE HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs HANpaBICHO HA JIOCTIDKEHHE

JIMYHOCTHBIX, METAIIPCAMCTHLIX U IIPEAMCETHBIX O6p830BaTCJ'II>HBIX PE3YJIbTATOB.

B pesynbrare m3yuenus: pU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y oOydaromierocs OymayT

C(I)OpMI/IpOBaHBI CJICAYIOIUEC TUNIHOCTHBIC PC3YJIbTAThI B HaCTU:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- IPOSIBJICHHUE MHTEPECa K HCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (DU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHUSIM POCCUNUCKHUX YUEHBIX-(PH3UKOB;

2) rpaJaaHCKOr0 U IYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX IMPOOIIEeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUN (DU3UKH;

- OCO3HAHME BaYXHOCTU MOPAIBHO-ITUYECKUX MPUHIIUIIOB B I€SITEIIbHOCTH YUYEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIPUSITHE 3CTETUYCCKUX KauecTB (PU3MUECKOW HAyKW: €€ TapMOHUYHOTO IOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BA)KHEUILIEH COCTABIAIOIIEH KYJIbTYPBbI;

- pa3BUTHE HAYYHOU JTHO003HATEILHOCTH, HHTEPECA K UCCIIE0BATEIIBCKOM eI TEIIbHOCTH;

5) dopMupoBanus KyJbTYypbl 310POBbS U SMOIUOHAIBLHOIO 0JIATONOJIYYHS:

- OCO3HAHHE IIEHHOCTH 0€30IacHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXKHOCTH
npaBusl 0€30MacHOr0 TIOBEIEHUS Ha TPAHCIOPTE, HA JOpOrax, C OJJIGKTPUYECKUM U TEIJIOBBIM
000pyI0BaHUEM B JIOMAITHUX YCIOBUSX;

- cOpMHUPOBAHHOCTh HaBBIKAa PeQUICKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY W TaKOro K€ IpaBa y
JPYTOTO YeJI0OBEKa,;

6) TPY10BOr0 BOCIIUTAHHUSA:

- aKTUBHOE Y4YacCTHE B PEIICHUHU MPAKTHUYECKHUX 3a7a4 (B paMKax CEMbH, 00pa30BaTEIHbHOM OpraHU3allluH,
ropojia, Kpasi) TEeXHOJIOTUYCCKOW U COIMAIBHON HAMpPaBIEHHOCTH, TPEOYIOIUX B TOM YUCIE U (PUINIECKUX
3HAHUI;

- HHTEpEeC K MPAKTUYECKOMY U3YUCHHUIO MPpodeccHii, CBI3aHHBIX ¢ (PU3UKOI;

7) IKOJI0OrM4eCcKOro BOCIMTAHMSL:

- OpPHEHTAllMsl HA TPUMEHEHUEe (PU3NYSCKUX 3HAHWM JUIS PEIICHUsS 33]1a4 B 00JIACTH OKPYKAIOIIEH CPEe[Ibl,
TJIAHUPOBAHMS TIOCTYIIKOB M OIEHKH X BO3MOJKHBIX ITOCJIEACTBUHN JJISI OKPY>KAIOIIEH CPEIbI;

- OCO3HaHHE MIO0ATLHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) apanTanuu K U3MEHSIONIUMCH YCJIOBHSM COUMAJILHON M MPUPOIHOM Cpeabl:

- TOTPEOHOCTh BO B3aUMOJICHCTBUU TMpPH BBHIMOJHCHHH WCCIEAOBAHUNA ¥ TIPOEKTOB (pu3mueckoi
HaIPaBJICHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHX;

- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO IeATeIbHOCTh;

- TOTpeOHOCTHh B (HOPMHUPOBAHMH HOBBIX 3HAHHM, B TOM YHCie (OPMYITUPOBATH UICH, IOHATHS, TUTIOTE3bI O
buznyecKuX 00bEKTaX U SIBICHUSX;

- OCO3HaHME e(PUITMTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (DU3MUECKHUX 3HAHUM;

- CTPEMJICHHE aHAIM3UPOBATh U BBISIBIISITH B3AUMOCBSI3U MIPUPO/IBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE C
UCTIONb30BaHUEM (PUBNYECKUX 3HAHMIA,

- OIICHKA CBOMX JCHCTBUUA C y4YE€TOM BIMSHHUS Ha OKPYKAIOIIYIO CPEeay, BO3MOXXHBIX TJIOOATBHBIX
MIOCJIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI
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B pesynbprare ocBoeHHMs TporpaMMmbl 1O (pH3WKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyuarorierocst OyayT chOpPMHUPOBAHBI MeTAaNpeIMeTHbIE Pe3yJbTaThl, BKIIOYAMONINE [03HABATEIbHBIC
YHUBEpPCAJIbHbIE YUeOHbIE NEHCTBUS, KOMMYHMKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHBIC ENUCTBUS, PETYJISITUBHbBIE
YHUBEpCAIbHbBIC yueOHBIE TCHCTBUSL.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe 1eCTBHS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SIBJICHHIA);

yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIIMY, OCHOBAHUS JUIsl 000OIICHUS U CPAaBHECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pacCMaTpUBaeMbIX (aKkTaxX, JAHHBIX U HAOJIOICHUSX,
OTHOCSIIUXCS K PU3HMUECKUM SIBIICHHSIM;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H MPU U3YYCHUN (DU3MUECKHX SBJICHUH H IMPOIIECCOB, JeTaTh
BBIBOJIBI C UCTIOJIh30BAHUEM JCTYKTUBHBIX U WHAYKTUBHBIX YMO3aKIFOUEHHUH, BHIABUTATh TUIIOTE3bI O
B3aMMOCBSI3SX (DU3MUECKHUX BEIIMYUH;

CaMOCTOSITENIbHO BBIOUPATH CIIOCO0 pelieHus yueOHo# (pu3muecko 3a1auu (CpaBHEHHE HECKOIBKUX
BapUAHTOB pEIICHUs, BBHIOOpP Hamboliee MOAXOANIETO C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble ucciegoBaTelbCKue AeiicTBHS:

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEN0BATEIbCKUI HHCTPYMEHT [TO3HAHMS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTABICHHOMY IUIaHY ONBIT, HECIOXHBIA  (u3nyecKuii
9KCIIEPUMEHT, HEOOIbILIOE HCCIeJ0BaHne (U3UYECKOTO SIBICHHUS;

OLIEHUBATh HA MPHUMEHUMOCTh U JOCTOBEPHOCTb MH(OPMAIIHIO, MOIyUYECHHYIO B XOJI€ MUCCIIETOBAHHSA
WJI DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (D OopMyTUpOBaTh O00OOLICHHS W BBIBOABI 10 pe3ysibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUSs, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEIIee pa3BUTHE (PU3MUYECKUX IMPOIECCOB, a TAK)KE BBIABHIaTh
MIPEINOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Padora ¢ undopmanmueii:

IPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl NPH MOMCKe U 0TOOpe MH(OPMAIK WU
JAHHBIX C Y4ETOM IPEeIOKEHHON yueOHO! (PU3NUeCcKOoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH(OPMALIMIO Pa3IMYHBIX BUIOB U (OpM
IIPEICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpMy NpencTaBieHUs] MHGOpMAMY U WIITIOCTPUPOBATh
pelaemMple 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMi, MHOM rpaduKoi U X KOMOUHALIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

B XOJIe OOCYXKJeHHsI y4eOHOTO MaTepuaia, pe3yabTaToB Jab0paTOpHBIX PabOT U MPOEKTOB 3a1aBaTh
BOIPOCHI 110 CYHIECTBY 00CYK/1a€MOi1 TeMbI M BBICKAa3bIBaTh UJICH, HALIEJICHHbIC HA PELICHHUE 3a1a4U U
nojep>kaHue O6JIaroKenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOU CYXKACHHUS C CY>KJICHUSIMU APYTUX YYACTHUKOB TUAOra, 0OHapyKUBaTh pa3inyue
U CXOJCTBO MO3MIINIL;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOMUYHO TPEJACTABNIATH PE3YJNbTAThl  BBITOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBaHUS, TIPOCKTA);

MMOHMMATh W UCTIOJb30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBUAYaTbHOW PabOTHI MpPU PEIICHUU
KOHKPETHOU (pU3NYECKOM TPOOIIEMBI;

MPUHUMATH II€JIM COBMECTHOW JEATEeIhbHOCTH, OpPraHU30BBIBATH ACUCTBHUS MO €€ JOCTHKCHHIO:
pacrpenenaTh pojid, 00CYXIaTh MPOIECChl U Pe3yJbTaThl COBMECTHOW PabOThI, 00001IaTh MHEHHS
HECKOJIBKHX JIIOJICH;
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BBITMOJIHATH CBOIO YacTh pabOThI, HOCTHras Ka4eCTBEHHOI'O pe3ysibTara IO CBOEMY HAIPABIICHUIO U
KOOPJAWHUPYS CBOU JICUCTBHS C APYTUMH YJIEHAMH KOMAH/IbI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPUSM, CaMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

Pel"yJ'[ﬂTHBHI)Ie YHUBEpPCAJIbHBIC y'leﬁl—lble JeHCcTBUA

Camoopranuzanusi:

BBISIBJIATh MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIMX Js pelieHus] PU3NUECKuX
3HAHUI;

OPUEHTUPOBATbCS B PpaA3IMUYHBIX MOAXOAAX MPUHATHS peLleHUH (MHAMBHUIYyaJbHOE, HPUHATHE
pelleHus B Ipynie, NPUHITHE PELLIEHUI TPYIIOoii);

CaMOCTOSITENIbHO COCTaBJIATh QJITOPUTM pELIeHUs (U3NYECKOM 3aJauM WIM IUIaHa HCCIIEIOBAaHUS C
y4€TOM HMMEIOUINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeJiaracMble
BapHAHTHI PELICHMI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYall{ U MpeajiaraTh IIaH €€ N3MEHEHUS,

OOBSCHATH NPHYUHBI AOCTKEHUS (HEIOCTHKEHUS) pPEe3yJbTaTOB JEATEIbHOCTH, JaBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTUBBI B ICATEIBHOCTh (B TOM YHCJIE B XOJI BHIITOJHEHUS (PU3NUECKOTO HUCCIICTOBAHUS
WX TIPOEKTa) HA OCHOBE HOBBIX 0OCTOATENHCTB, N3MEHHUBILIUXCS CUTYAIlMA, yCTAaHOBJICHHBIX OLIHOOK,
BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJN U YCIOBHSIM;

CTaBUTHh ce0sl Ha MECTO JAPYroro 4eloBeKa B XOJE CIOpa WM IMCKYCCHM Ha HAy4YHYIO TEMYy,
MMOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE NMPaBO Ha OMMOKY NMPH pPEHIeHHH (U3MYECKHX 3a/1a4 WM B yTBEPXKACHHUIX Ha
Hay4YHBIE TEMBI U TaKOE K€ MPaBo APYTOro.

HNPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B 7 KJjacce IpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpakaTh
c(hOpMHUPOBAHHOCTD Y OOYYAFOIINXCS YMEHUMN:

HUCITIOJIB30BATh IMOHATHUA: (1)I/I3I/I‘IGCKI/IC U XUMHWYCCKHUEC SABJICHHA, HaGJ'IIO,Z[CHI/Ie, OKCIICPUMCHT, MOJCJIb,
THIIOTE3a, €AMHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUSI BEIIECTBA
(TBEépmoe, JKMAKOE, ra3o00pa3zHOe), MEXaHHYeCKOe MIBIDKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE,
MPSIMOJIMHEITHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIAas cwia, Aedopmanus (ympyras, IuiacTHueckas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBI;

pasnmuyarh siBneHus (auddysus, TEmIoBoe MBMKCHHE YaCTHIl BEUIECTBA, PaBHOMEPHOE JIBIKCHHE,
HEPAaBHOMEPHOE JBW)KCHHME, WHEPLMs, B3aUMOJCHCTBHE TEJ, PABHOBECUE TBEPABIX TEI C
3aKpeIUIEHHON OCBIO BpAIICHUs, Tepefada TaBJICHUS TBEPABIMHU TEJaMH, JKUAKOCTSIMH W Ta3aMu,
aTMocgepHOoe JaBlieHUe, IIaBaHUE Tell, MPEBPALICHUS MEXaHHYECKOH 3HEpPruu) Mo OMHCAHUIO UX
XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBIICHUE,
pacro3HaBaTh IMPOSBICHUE M3YUYCHHBIX (PU3NUECKUX SBICHHHA B OKpYKAIOUIEM MHUpPE, B TOM YHCIE
¢dusnveckue SBICHUS B TMPHPOJE: MPUMEPHI TBMKCHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKHBOH H
HEXHBOI MpUpo/ie, ASUCTBUE CUIIBI TPEHUS B MIPUPOJE U TEXHHUKE, BIUSHHE aTMOC(HEPHOTO AaBICHUS
Ha )KMBOHM OpTraHu3M, IIaBaHKUE PBIO, phIUard B TEJE YEIIOBEKA, IIPU 3TOM IIEPEBOUTH MPAKTHUECKYFO
3aa4dy B yu4eOHYI0, BBLACTATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH) (PU3UUECKUX SBICHHIA;
OIMCHIBATh M3yYCHHBIE CBOWCTBA TNl M (DU3WYECKHE SIBICHHS, WUCIOIB3YsSd (PH3MUECKUE BEIMYHHBI
(Macca, 00bEM, IUNIOTHOCTH BEILIECTBA, BPeMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
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CHJIa TSDKECTH, BEC Tella, CUjla TPEHUsl, 1aBjieHue (TBEPAOro Tena, XKHUIKOCTH, ra3a), BHITAIKUBAIOLIAs
cuila, MeXaHu4eckass paboTa, MOUIHOCTh, IUIEYO CHJIB, MOMEHT CHJIBbI, KO3()(HUIMEHT mMone3Horo
NeMCTBUS MEXaHU3MOB, KMHETHYECKas W MOTEHLMAJbHAs SHEprusi), MpU ONHCAHUU IPABUIIBHO
TPaKTOBaTh (PU3UUYECKHI CMBICI UCTIOIB3YEMBIX BEITMUWH, UX 0003HAUCHUS U CAUHUIIB (PHU3UUIECKUX
BEJIMYMH, HAXOAWUTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH I'pa)MKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PM3NYECKUE SIBICHHUS U MPOLECCHI, UCIOb3Ys MPaBUIa CIOKEHHS
cul (BAOJbL OAHOM MpsMOil), 3akoH ['yka, 3akoH Ilackans, 3akoH ApXuMmesna, IPaBUIIO PaBHOBECHS
pbyara (0110Ka), «30J0TO€ MPABHIIO» MEXAHHKH, 3aKOH COXPAaHEHHs] MEXaHWYECKOW SHEpruu, npu
3TOM JIaBaTh CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA M 3alMCHIBATH €T0 MATEMATUIECKOE BHIPAKECHHE;
OOBSICHATh (PU3UUECKUE SIBICHUS, ITPOLECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHii
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh INPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKHUX SBJICHUM,
(U3NIECKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemaTb pacy€THble 3a7aud B 1-2 AEHCTBUS, MCMOJB3YS 3aKOHBI M (OPMYJbI, CBS3bIBAIOILUE
¢u3nyeckue BENIWYMHBI: Ha OCHOBE aHAM3a YCJIOBUS 33Jaydl 3alMChIBaTh KPaTKOEe YCIIOBHE,
MOJICTABIATh (PU3MUECKUE BEIMUYMHBI B (DOPMYJIBl M IPOBOAUTH PAcUEThl, HAXOAUTh CIIPABOYHBIC
JTaHHBIe, HEOOXOAUMBIC Ui PEIICHHs 3a/1a4, OIICHWBATh PEATMCTUYHOCTH MOJYYCHHOH (H3NUECKOM
BEJIMYMHBI;

pacro3HaBaTh MPoOIEMbl, KOTOPBIE MOKHO PELIMTh MPH MOMOIIN (U3NIECKUX METOAOB, B OIIMCAHUU
HCCIIEZIOBAHMS BBIJCIIATH IPOBEPAEMOE NMPENIOI0KEHHE (TUIIOTE3Y), pa3IuyaTh U MHTEPIIPETUPOBATh
IIOJIy4YEHHBIN pe3ysbTaT, HAXOAUTh OLIMOKHU B XOJ€E OIbITA, JIeJaTh BHIBOJBI 10 €r0 pe3yJIbTaTaM;
IIPOBOJIUTH OMNbBITHl 10 HAOMIOACHUIO (U3MYECKUX SBIEHUN WM (U3MYECKHX CBOMCTB TeIl:
(dbopMynIHpOBaTh IMPOBEpsiEMble MPEAINOJIOKEHUs, COOMpaTh YCTaHOBKY U3 IPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0/ ONbITa U (OPMYJIUPOBAThH BHIBOJIBI;

BBITOJIHATE MIPSIMbIE U3MEPEHHs PACCTOSHUS, BPEMEHH, MAacChl Tea, 00bEMa, CHUIIBI U TEMIIEPATYPHI C
HCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATh MMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKOI BETMUMHBI OT JPYroi ¢ UCIOIb30BaHUEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHU JBUKCHHS
TeJa, CHJIbl TPEHUS CKOJIBKEHHMS OT Beca Tela, KadecTBa 0OpaOOTKM IOBEPXHOCTEM Ten H
HE3aBHCUMOCTH CHJIBI TPEHHS OT IJIOLIAAN CONPUKOCHOBEHUS TE€J, CHJIbI YNIPYTOCTH OT yAJUHEHUS
IPY>KHUHBI, BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTrPYKEHHOM YacTu Tena U OT IUNIOTHOCTH YKUIKOCTH,
e€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO TOTPY>KEHO TEeJO, YCIOBHM
IUIaBaHUS TeJl, YCIOBUI paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUU YUEOHOTO
UCCIIeZIOBAaHMsI, COOMpAaTh YCTAaHOBKY M BBINOJNHATH H3MEpPEHHs, Clenys NpeAoKECHHOMY IIIaHy,
(buKCUpOBaTh Pe3yJbTaThl MOTYYEHHONW 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH B BHUJE NPEIJIOKEHHBIX
TaOuIl U TpadUKOB, A€7aTh BRIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (PU3MUECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA JKUIKOCTH H
TBEPIOTO TeJa, CUjla TPEHUs CKOJIbKEHUS, JJaBJIEHUE BO3/1yXa, BHITAJKUBAIOIIAs CUJIa, IEHCTBYIOIIAs
Ha MOTpyXEHHOE B >KUIKOCTb TEJO, KOA((UIMEHT MOJE3HOI0 JEHCTBUA NPOCTHIX MEXaHHU3MOB),
ClIefysl TIPeUIOKEHHOW MHCTPYKLUUHU: MPU BBIOJHEHUU M3MEPEHUH cOOMpaTh KCIEPUMEHTAIBHYIO
YCTQHOBKY U BBIYMCIISATH 3HAYEHUE CKOMOW BEITMUYUHBI;

co0uro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000pyI0OBAHUEM;
yKa3bplBaTh MPUHLMIBI JAECHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIUECS] COCYbl, OapoMeTp, pblyar, MOABHMXHBIH M HENOJBIKHBIA OJIOK,
HaKJIOHHasl IJIOCKOCTb;

XapaKTepu30BaTh MPUHIMUIIEI IEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C OMOPOi
Ha UX ONMCaHus (B TOM 4YHCIE: MOJIIMIHHUKYN, YCTPOHCTBO BOJONPOBOJA, TMAPABIMYECKUN Ipecc,
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MaHOMET], BBICOTOMEp, TIOPLUIHEBOW HACOC, apEOMETP), HCHOIb3YS 3HAaHHS O CBOMCTBAX (H3MYECKUX
SIBJICHUI U HEOOXO0JMMbIe (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJNTE MNpPUMEPHl (HAXOAWTh HWHPOPMAIMIO O MpUMepax) HPAKTHYECKOTO HCIIOIb30BAHUS
(u3MUeCKUX 3HAHWUU B MOBCEAHCBHOW JKWU3HU JUIsl OOECTICUeHHUs O€30MacHOCTH TMPH OOpaIIeHUH C
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXpPAHEHUS 370pPOBbSI W COONIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popManuu B VHTepHETE B COOTBETCTBHHM C 33/IaHHBIM
IIOMCKOBBIM 3aIlTpOCOM, Ha OCHOBC UMCIOIINXCS 3HAaHUU U HYTéM CpaBHCHUA pa3JINYHbIX HCTOUYHHUKOB
BBIZICTIATH MH(OpMALNIO, KOTOPas SBIISETCS POTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOI;
WCIIOJIb30BATh MPH BBIMIOTHCHUH YYSOHBIX 3a/IaHUil HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy (HU3HUECKOTO
COAEp)KaHMs, CIPaBOYHBIE MAaTEepHANbl, pecypcsl ceTH VIHTepHeT, BIaAeTh NpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHusi HHPOPMALIMU U3 OJHOM 3HAKOBOUW CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB
nHpopManuy (PHU3UUECKOTO COJCpPKAHUSA, B TOM YHUCIIE MyOJMYHO JAeNaTh KPAaTKUE COOOIIEHUS O
pe3ynbTaTax MPOEKTOB MM y4eOHBIX MCCIEAOBAaHMM, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YUCHHBIN
MOHATUIHBIN anmapat Kypca (PU3MKH, COITPOBOKAATH BHICTYIIJICHUE TIPE3EHTALINEH;

IpU BBINOJHEHUH Y4YeOHBIX IPOEKTOB W HMCCIEAOBAaHMN pacmpenensTh O0S3aHHOCTH B TpYIIE B
COOTBCTCTBHHU C IIOCTABJICHHBIMHU 3adadyaMu, CICOAUTH 3a BBIIIOJJHCHUCM IIJIaHa ﬂeﬁCTBHﬁ, aZCKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATCIBHOCTH TPYMIbI, BBICTPAaMBaTh KOMMYHHKATHBHOE
B3aHMOH€ﬁCTBHC, YUUTBbIBasA MHCHHC OKPYIKAIOIIUX.

K xonmy oOyuenus B 8 Kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JAOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIINXCS YMEHUH:

HCIIOJIb30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSHHUSI BEIIECTBA, KPUCTAUIMYECKHE M aMOp(HBIC Tela, HACHIIECHHBIH U
HEHACBILIECHHBIN ap, BIaKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISI JHEPIHsl, TEIJIOBOW JIBUTATEllb,
JJIEMEHTAPHBIA ANEKTPUYCCKUN 3apsij, DIEKTPUYECKOE II0JIe, IPOBOAHUKU U JUDIIEKTPHUKH,
MTOCTOSIHHBIN MEKTPUYECKUHN TOK, MArHUTHOE T10JI€;

pasznuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE W CXKaTue, TeIulonepeaayda, TEIJIOBOE pPaBHOBECHE,
CMauMBaHHE, KalWJUIAPHBIC SIBJICHUS, HCIApEHUe, KOHJCHCAllMsl, IUIaBJICHHUE, KPHUCTAJUIM3AIMs
(oTBepieBaHMEe), KUIIEHWE, TeIonepenaya (TEIJIONPOBOAHOCTb, KOHBEKIHS, U3Jy4YECHHE),
ANEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3aps0B, AEHCTBUS SJEKTPUUECKOT0 TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBIE MAarHUTOB, JEHCTBIE MATHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM, DJIEKTPOMATrHUTHAS
WHAYKIMS) 10 ONMCAHWIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (PU3MUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3MUECKHUX SIBJICHHM B OKpY’KaIOLEM MHUpE, B TOM 4YHCIIE
(u3nueckue SBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHXKEHUE W KANUJUIAPHBIC SIBICHUS B TPUPOJIE,
KpUCTaJIBl B Mpupoje, uznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, WHEs, CHera, JJCKTPUYECKHE SIBICHUS B arMocdepe, DIEKTPUUECTBO IKUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeii( MOIIOCOB, pOJIb MATHUTHOTO TOJIS AJIs KU3HU Ha 3emIie,
MOJIAPHOE CHUSHHUE, TpPH O3TOM TEPEeBOAWTH TMPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3UUCCKUX SIBICHUI;

OINMHCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SBICHHS, WCIONB3Ys] (U3MYECKUE BEITUIMHBI
(TemmepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YZAENbHAas TEIIOEMKOCTh BEIECTBa,
yIenbHas TEIUIOTa IUIABJICHHS, yAENbHAs TEIUIOTa MapooOpa3oBaHUs, yleldbHas TEIUIOTa CropaHUs
TOIUIMBA, KOX(PGUIUEHT IOJE3HOr0 [EHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAs BIAXKHOCTh
BO3MyXa, OJCKTPUUECKUW 3apsi, CHJIAa TOKa, DJIEKTPUYECKOE HAMpsHKEHHE, COMPOTHUBICHUE
MIPOBOJHMKA, YACIbHOE CONPOTHBIICHNUE BEIIECTBA, pad0Ta U MOLIHOCTH AJIEKTPUYECKOrO TOKA), PU
OMHMCAaHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIIOJIb3YEeMbIX BEIUYHH, OOO3HAYCHUS U
€AMHULIBI (U3MYECKHX BEJIWYMH, HAXOAUTH (HOPMYJIbI, CBSA3BIBAIOIINE JIAHHYI (U3UYECKYIO
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BEJIMUMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH TpaduKd HM3YUYEHHBIX 3aBHCHUMOCTEH (DU3MUECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBICHUS U MPOIIECCHI, UCIIOJIb3Ys OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOpPUH CTPOSHHs BEIIEeCTBA, MPUHIMII CYNEpPHO3WIMU Toyiel (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma [ ydacTka ILend, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs YHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSICHATh (PU3MUYECKUE TPOIECCHI M CBOWCTBA TN, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIHi
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYUHHOCIEIACTBEHHbIE CBSI3H, CTPOUTH
o0BbsicHeHUe U3 1—2 TOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 W3ydeHHBIX CBOICTBA (PM3NYECKUX SIBICHUI,
(bu3MYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THhIe 3a7aud B 2-3 JEUCTBUS, HCIOJIB3YS 3aKOHBI M (POPMYJIBI, CBS3bIBAIOIINE
¢u3nueckre BeTMYMHBI: HAa OCHOBE aHajdu3a YCIOBHUS 3a7laud 3aluChIBaTh KPaTKOe YCIIOBHE,
BBISBIISITH HEJOCTATOK JAHHBIX JUIS PELICHHUs 337a4M, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE
Ui €€ perieHusl, MPOBOIUTH PACUETHI U CPAaBHUBATH MOJTyUYEHHOE 3HAUCHHE (PU3NUECKON BETMYHHBI C
W3BECTHBIMU JIAHHBIMHU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOILIN (PU3UYECKUX METOAOB, UCIOIB3YS
ONMCaHWE WCCIICIOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAINONOKEHHE, OICHWBATh NPAaBUIBHOCTD
MOpsAIKa MIPOBEICHUS UCCIEAOBaHNUs, AeTaTh BBIBOBL;

MPOBOJUTH OMNBITBI 10 HAOMIONCHUIO (HU3UUECKUX SBICHUA WM (U3HMUECKUX CBOICTB Tel
(KanmwIsipHbIE SIBICHUS, 3aBUCUMOCTH JaBJICHUS BO3JyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
IpolLecca OCTBHIBAaHUS M HArpeBaHMsl IpPU M3JIYYEHMHM OT LBETa H3JIydarolled (IOoriouaromiei)
MMOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJIbI OT TEMIEPaTyphl KUIKOCTH U IJIOWAAN €€ MOBEPXHOCTH,
JIEKTpHU3aIMsA Tell M B3aUMOJEHCTBHE OHIICKTPUYECKHX 3apsAI0B, B3aUMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yalu3allis MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUSI MAarHUTHOTO TOJISI HA
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABHUIrAaTENsl MOCTOSHHOTO TOKA):
dbopMynupoBaTh TIpOBEpsEMbIe TMPEAINOJIOXKEHUS, CcOOUpaThb YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUS, ONMCHIBATH X0 ONBITa U (POPMYIHPOBATH BHIBOBI;

BBIMOJHATH MPSMbIE U3MEPEHUsl TeMIepaTypbl, OTHOCUTENIbHON BIIaXXHOCTU BO3/yXa, CHUJIbI TOKa,
HaNpsDKeHHUsT C HUCIOJIb30BAHUEM AHAJIOTOBBIX MPHUOOPOB M JaTYMKOB (DU3MYECKHX BEITUYHUH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NUECKOI BETUUMHBI OT JPYTOH ¢ UCTIOIb30BaHUEM
NpSIMBIX HM3MEPEHUN (3aBUCMMOCTH COMNPOTHBIICHHS MPOBOJAHHMKA OT €ro JJIMHBI, IUIOIIAI’
MIOTIEPEYHOTr0 CEYEHHs U YAENBHOI'O COMPOTHBICHHS BEIIECTBA MPOBOIHMKA, CHJIBI TOKA, HIIYIIETO
yepe3 TMPOBOJHUK, OT HAMpsDKEHHS Ha TNPOBOJHUKE, HCCIEIOBAHUE TOCIEI0BATEIIbHOTO U
NapajyieIbHOTO COEAMHEHUH MPOBOJHHUKOB): IIAHUPOBATH MCCIIEOBAHUE, COOMpATh YCTAaHOBKY H
BBINIOJIHATh W3MEPEHUSs, CIeNysl NPeIOKEHHOMY IUIaHy, (UKCHpPOBATh DPE3YJbTaThl IMOJIYYEHHOMN
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaUKOB, AETaTh BHIBOJBI IO Pe3yJIbTaTaM HUCCIICAOBAHMUS,
MIPOBOANTH KOCBEHHBbIE H3MepeHus (U3NYECKUX BeNUYMH (yIeNbHas TEeIUIOEMKOCTh BeIleCTBa,
COIIPOTHBIIEHHE POBOJHHKA, pPa0OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEPEHHS,
coOuparh 3KCHEPUMEHTANbHYIO YCTAHOBKY, CJIEAYys NpPEIIOKEHHOW HMHCTPYKIHMH, W BBIUUCIATH
3HA4YCHUE BEJIINUMHBI,

coOJro1aTh MpaBUjia TEXHUKK O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM 000pYI0BAaHUEM;
XapaKTepu30BaTh MPUHIMUIIEI IEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C OMOPOM
Ha HMX OmucaHus (B TOM 4YHUCIE: CUCTEMa OTOIUICHHs [OMOB, TUIPOMETp, MapoBas TypOuHa,
amMIiepMeTp, BOJIBTMETP, CUETUYMK JJIEKTPHUUECKOW HHEPIuH, 3IIEKTPOOCBETUTENbHbIE NPHOOPHI,
HarpeBaTeIbHbIE 3JIEKTPONPUOOPHI (MPUMEPDI), INEKTPUUYECKUE MPEIOXPAHUTETH, IJIEKTPOMATHUT,
JIEKTPOABHUraTeNlb MOCTOSHHOIO TOKA), MCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUU H
HE0OXOoauMBbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;
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pacro3HaBaTh NPOCThIC TEXHUYECKHE YCTPOWCTBA M H3MEpPUTEIbHbIE NPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, NICHXPOMETP, TUTPOMETp, BUTATENb
BHYTPEHHEIO CTOPaHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUYECKUX Ierned ¢
MOCTIeIOBATEIbHBIM U TMapauIeIbHBIM COCTUHEHHUEM JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYCHHS
3JIEMEHTOB JICKTPHUYECKHX LIETIeH;

MPUBOANUTE TPHUMEPHl (HAXOAWUTh HWHPOPMAIMIO O TpUMEpax) MPAKTHYECKOTO HCIIOIb30BaAHHS
(GU3MUECKNX 3HAHUI B TOBCEIHEBHOW >KM3HU JUIA oOecriedeHus] 0€30MacHOCTH TpH OOpalieHud
npubopaMu M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPaHEHHs 3JI0pOBbsI W COONIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYKAOIIEH Cpesie;

OCYILECTBIISATH MTOUCK HH(OpMAIK PU3UIECKOT0 cofepkaHusi B MIHTEpHETe, Ha OCHOBE UMEIOIINXCS
3HAHUH W TYTEM CpaBHEHHS JIOMOJHHUTENBHBIX HCTOYHUKOB BBIIENATH HMH(OpManmio, KoTopas
SBIISICTCS TPOTHBOPEUUBON MIIM MOXKET OBITh HEZIOCTOBEPHOM;

UCTIONIF30BATh TIPU BBHINIOJHEHUH y4eOHBIX 33aJaHUil HayYHO-TIONMYJISIPHYIO JIUTEPATYpy (H3HYECKOTO
COJepKaHWsA, CIPAaBOYHBIE MaTepHajbl, pecypchl cetd VIHTepHeT, BiageTh NpUEMaMH
KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHus HHPOPMAIH U3 OJHOW 3HAKOBOHW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas MHPOPMALHUIO U3
HECKOJIBKUX HMCTOYHHMKOB (DU3UYECKOTO COJCpKAaHUS, B TOM 4YHCIE IyOJIMYHO MPEACTaBISATH
pe3yabTaThl MPOEKTHOW MM MCCIIE0BATENbCKON AEATEIBHOCTH, P 3TOM T'PAMOTHO HCIIOJIBb30BaTh
M3y4YCHHBIN TOHATUIHBIN anmapaT Kypca (pU3MKH, COTPOBOXKAATh BEICTYIUICHHE MPE3eHTaINEeH;

IPU BBINOJIHEHUN YYEOHBIX TNPOEKTOB M HCCIENOBAaHUN (DU3UYECKHX NPOIECCOB PACHPEACTIATH
0053aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMU 3aJadyaMH, CJICAWUTH 32 BBINOJHEHUEM
IUTaHa EHCTBUN M KOPPEKTUPOBATH €r0, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKIIA/A B IEATEIBHOCTD
TpYIBI, BBICTPAaMBAaTh KOMMYHHUKAaTHBHOE B3aMMOJCHCTBHE, MPOSBISAS TOTOBHOCTH pa3periaTh
KOH(JIUKTBI.

K xonmy oOyueHus B 9 Kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

WCIOJBb30BaTh TOHITHSA: CHCTEMa OTCYETa, MaTepUalibHAsh TOYKA, TPACKTOPHUsS, OTHOCHTEIBHOCTH
MEXaHUYECKOTO ABIKEHUs, aedopmanus (ynpyras, IiacTU4eckas), TpeHHe, EHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IIEHTP TSHKECTH, aOCOJTIOTHO TBEPIOE TENO, IEHTP TSHKECTH
TBEP/OTO Tella, pAaBHOBECUE, MEXaHMUYECKHE KOJICOAHUsI M BOJHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJTHBI, IIIKAJIA 3JICKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTH,
CIICKTPbI HCIYCKAHUA U IMOIJIOIICHUA, aJ’IL(I)a, Oeta- u ramMmma-us3JIydCHUs, H30TOIIbI, AACpHAd
SHEPreTHKa;

pa3nuyath sIBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEWHOE JBUKEHHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOJHOE TAaJeHHE Tel, PAaBHOMEPHOE IBM)KEHHE II0 OKPY>KHOCTH,
B3aHMOHeﬁCTBHe TCJI, PCAKTUBHOC JBUIKCHHC, KOHe6aTeHBHOC JOBHUXKCHHUC (3aTyxafomI/Ie )41
BBIHY)KJICHHBIE KOJICOaHUs), PE30HAHC, BOJHOBOE IBM)KCHUE, OTPaXCHHE 3BYKa, NPSIMOIUHEHHOE
pacnpocTpaHeHue, OTpaXCHHE U TPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETA,
pa3iokeHue Oelloro CBeTa B CHEKTP M CJIOXCHHE CIIEKTPAIBHBIX IIBETOB, JWCIEPCUS CBETa,
C€CTCCTBCHHAA pPaJUOAKTHUBHOCTb, BOSHHUKHOBCHUC JIMHENJaTOro CIICKTpPa I/I3Hy‘-IeHI/I$I) 10 OIIMCAaHUIO
UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPHPYIOIINX AaHHOE (hU3NIECKOE SIBICHUE,
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3MUECKUX SIBJICHUN B OKpYXarolleM MUpe (B TOM 4HCIe
¢du3nveckue SBJICHUS B NPUPOJC: NMPUIMBBI M OTJIMBBI, ABMKeHHE TuiaHeT COJIHEYHOH CHUCTEMBI,
PCAKTUBHOC IOBWIKCHUC JKHBBIX OPraHU3MOB, BOCIPUATHUC 3BYKOB JKXHUBOTHBIMH, 3CMIICTPIACCHUC,
ceificMUYecKHe BOJIHBI, IIyHAMH, 3XO, IIBETa TEJ, ONTHYCCKHUE SBJICHUS B TPUPOJE, OMOIOTHYECKOE
NEHCTBHE BHIMMOTO, YJIbTPApUOIETOBOIO UM  PEHTTCHOBCKOTO H3IY4YCHH, €CTECTBEHHBIN
paIMOAaKTUBHBIAH (DOH, KOCMHYECKHE IIyYd, PaJMOAKTHBHOE H3IIyYeHHE IPHPOTHBIX MHUHEPAJIOB,
NeicTBUE paAMOaKTUBHBIX U3IyYCHUN HA OPraHU3M YEeJIOBEKa), IPU TOM IEPEBOIUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UICCKUX SIBJICHUN;
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OIMMCHIBATh M3YYECHHBIC CBOMCTBA TeNl U (PU3UUECKHE SBJICHHS, HCIONb3Yysl (HU3NYECKUE BETUUMHBI
(cpenHsisi © MTHOBEHHAs! CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHUE, NIEpeMeIeHHE,
NyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHIIA YIPYTOCTH, CHUJIAa TSXKECTH, YCKOPEHUE CBOOOHOTO
MaJieHus, BeC Tela, MMIIYJIbC Tejla, MMIIYJbC CHJIbI, MEXaHHW4yeckas paboTa U MOUIHOCTb,
MOTEeHIIMAJIbHAs JHEPrus Tejla, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAlbHAsS SHEPrHs
C)KaTOW TPYXKUHBI, KWHETHYECKasl JHEPIus, IMOJHAs MeXaHWYecKas JSHEprHsi, Mephoj M YacToTa
KojeOaHui, JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTA TOHa, CKOPOCTh CBETa, IOKa3aTeib
MPEJIOMJICHHUSI CPEJIbl), TPH OMUCAHWU NPABUIBHO TPAKTOBATH (DPU3MUYECKHHA CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS M €IUHUIBI (U3MYECKUX BEIWYMH, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOLINE
TaHHY!0 (U3HYECKYI0 BEJIWYUHY C JPYTHMH BEJIWYMHAMH, CTPOUTh TpaQuKd H3YyUECHHBIX
3aBUCHUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PM3NYECKHUE SBICHUS M MPOIECCHI, UCTIONb3YSl 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYMEPHO3UINHN CUJI, IPUHIUI OTHOCUTEIHHOCTH
lanunest, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHMs HMMILYJIbCA, 3aKOHBI OTPAXKEHMSI M MPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUsS 3apsSAOBOrO M MAacCOBOTO YHWCEN MPH SIIEPHBIX PEaKUHUsAX, NMPU 3TOM
JlaBaTh CIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPaKEHUE,
OOBSCHATH (PU3UUECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CHUTyaluil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IMPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
00BsCHEHHE U3 2—3 JJOTHYCCKUX IIaroB ¢ ONOpOoi Ha 2—3 M3yYCHHBIX CBOMCTBA (PU3NUYECKUX SIBJIICHHM,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemath pacuéTHbe 3a7aud (ONMUparolIMecs Ha CHUCTeMYy M3 2—3 ypaBHEHUI), UCHONB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIONINE (PH3UUECKUE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3a7audl 3aIMCHIBATh
KpaTKOE€ YCIIOBHE, BBIABIATH HEJOCTAIOIIUE WJIM H30BITOYHBIC JlaHHBIC, BBHIOMpPATh 3aKOHBI U
(bopmynbl, HEOOXOAWMBIE JUISI PELICHUS, MPOBOIUTH pPACUYETHI U OICHWBATh PEATMCTUYHOCTD
MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (PU3HYECKHX METOIOB, HCIIOIb3YS
OMMCAaHUE WCCIIEOBaHUs, BBIACIATH IPOBEPAEMOE MPEAINOJIOKEHNE, OICHUBATh MPABHIBHOCTD
MOpsiIKa MPOBEJICHUS UCCIICAOBAHMS, AeTaTh BBHIBOJbI, HHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOICHHMA
U OTIBITOB;

MIPOBOJMTH OTBITHI IO HAOIIOICHUIO (U3NICCKUX SBICHUN WU (PU3UUECKUX CBOWMCTB Tel (M3yueHUE
BTOpOro 3akoHa HpblOTOHa, 3aKOHa COXpaHEHHs] SHEPruu, 3aBUCUMOCTh Tepuojaa KoseOaHuit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT aMIUIUTYIbI
MaJsblX KoseOaHul, IpsIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pas3siokeHue Oesoro cBeTa B CIIEKTP,
U3y4eHUE CBOICTB H300pakeHUS B IUIOCKOM 3epKajie M CBOICTB H300pakeHUs IpeaMeTa B
coOuparolei J1uH3e, HA0MI0ACHNE CIUIOUTHBIX U IUHEHYaThIX CIEKTPOB U3JTyUYEHHs): CAMOCTOSITENIEHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYIOBaHHUS, OMMCHIBATH XOJ OIBITA U €ro
pe3ynbTathl, GOpPMYIHPOBATH BHIBOIbL;

MPOBOJUTh NPU HEOOXOAMMOCTH CEpPHI0 MPSIMbIX HM3MEpPEHHH, ONpeAesss CcpeaHee 3HAuYeHUe
n3MepsieMol BenMMuuHbl ((POKYCHOE paCCTOSHHE COOMpArOIIeil JIMH3BI), OOOCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTEIHLHOro Mpudopa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DUM3MYECKUX BEIMYMH C HCIHOJIB30BAHUEM MPIMBIX
W3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM [BMXCHHH 0O€3 HadalbHOUI
CKOpOCTH, NepuoAa KoieOaHuN MaTeMaTH4ecKOoro MasTHHUKA OT JJMHBI HUTH, 3aBUCUMOCTH yTja
OTpaXCHHS CBETa OT yrja NaJCHUS W yria MPEJIOMICHHS OT YIVIa MaJcHHs): IJIaHHPOBATh
HCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOUpPATh YCTAHOBKY, (UKCHPOBATh pE3yJbTaThbl IOJYYEHHOMN
3aBUCHMOCTH (PM3UYECKUX BEJIMYMH B BUAE TAaOMUIl ¥ rpaduKoOB, JeNaTh BBIBOJBI MO Pe3yJbTaTam
HCCIIeIOBaHUS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3HMUECKUX BEJIWYMH (CPelHsst CKOPOCTh U YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM  JIBIDKEHUH, YCKOpPEHHE CBOOOJHOrO  MajeHHs, JKECTKOCTb IPY>KUHBI,
KOO((ULIMEHT TpPEHUs CKOJBKECHHS, MEXaHW4Yeckas padoTa W MOINHOCTh, YacTOTa U MEPHOJ
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Koje0aHuil MaTeMaTHYeCKOro U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CUJIa COOMpAroUIeil JIMH3HI,
paIMOaKTUBHBEIA (OH): TUITAHUPOBATH HM3MEPEHUs, COOMpPATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY |
BBITIOJIHATh M3MEPEHUS, CIEAysl NPEIJI0KCHHOW HWHCTPYKIIMHM, BBIUYMCIISATH 3HAYCHHE BEIUYHMHBI U
AQHAIIM3UPOBATH MMOJYUYEHHBIE PE3YIBTATHI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHHI;

coOJr01aTh MpaBUiia TEXHUKH O€30MTaCHOCTH MpH padboTe ¢ 1abopaTOpHBIM 000pY0BaHUEM;
pa3nuyaTh OCHOBHBIE NIPU3HAKU U3YYCHHBIX (DHM3UYECKHX MOJIETICH: MaTepruaibHasi TOYKa, aDCOIFOTHO
TBEPJIOE TEJIO, TOUCYHBIM HCTOYHHK CBETa, JIy4, TOHKAas JMH3a, TUIAHETapHas MOJENb aToMma,
HYKJIOHHAsi MOJI€JIb aTOMHOTO SI/Pa;

XapaKTEPU30BaTh MPHUHIIMIBI ICHUCTBUS M3YyUYCHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOMCTB C OMOPOM
Ha UX OIIMCAaHUA (B TOM YHUCIIC: CHI/IZ[OMeTp, JaTYUKHW ITOJIOXKCHUS, paCCTOSIHI/ISI u YCKOPCHI/ISI, paKeTa,
9XOJIOT, OYKH, TEPUCKOI, (OTOoAIMapaT, ONTHUYECKHUE CBETOBOBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
BunbcoHa), HCIONB3ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBICHUN W HEOOXOauMble (pru3nyecKue
3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMBbI nu CXCMATHUYHBIC pI/ICYHKI/I I/I3y‘-IeHHBIX TCXHUYCCKUX YCTpOﬁCTB,
W3MEPHUTEIIbHBIX TPUOOPOB M TEXHOJIOTHYECKHUX TPOILECCOB IMPH PEIICHHH Y4eOHO-TIPAKTHUYECKUX
3a/1a4, ONTHYECKHUE CXEMBI JIJIsl IOCTPOSHUS N300pakeHUI B TUIOCKOM 3€pKajie U COOMPAOIICH JTHH3E;
NPUBOAUTH TPUMEPHl (HAXOAWTh HMH(POPMAIMIO O TMPUMEPaX) NPAKTHYECKOTO HCIOIH30BAHUS
(u3nUecKUX 3HAHWUU B MOBCEAHCBHOW JKWU3HU JUIsl OOeCredeHHUss 0€30MacHOCTH MPH OOpaIlieHUH C
npuoopaMd M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUs 3J0POBbS U COOJIIOJACHHUS HOPM
9KOJIOTUYECKOT0 MOBEJICHUS B OKPY KaIoIeH cpelie;

OCYIIECTBIIATh TMOUCK HH(popManuu (Gu3nyeckoro coaepkanus B MHTEpHETE, CaMOCTOSTEIBHO
(dbopMynHpysl TIOMCKOBBIA 3ampoC, HAXOAWTh MYTH OIPEACICHUS JTOCTOBEPHOCTH IOJYYCHHOMN
nH(pOpManMK Ha OCHOBE UMEIOIIUXCS 3HAHUM U IOTIOJHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPH BBHIMOJTHCHUH YYEOHBIX 33/IaHUN HAyYHO-TIONMYJISIPHYIO JIUTEPATYpPy (HHU3HUECKOTO
COJICpXKaHUs, CIPaBOYHBIC MaTepuaibl, pecypchl ceTd MHTepHEeT, BiIameTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIHH U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MIUCHhbMEHHBIC U YCTHBIC COOOIICHUSI HA OCHOBE MH(OPMAIIUU U3 HECKOJIbKHX
HCTOYHHUKOB (PU3MUECKOTO COJEpKaHUsA, MyOIMYHO TPEACTaBIATh PE3yJIbTaThl MPOCKTHOM WIIH
HCCIIEIOBATEILCKOM JEATENbHOCTH, TPU ATOM TPAMOTHO MCIIOJIb30BaTh HM3YYEHHBIH MOHSATUUHBINA
anmapar M3y4aemMoro pasjiena (GU3MKH M COMPOBOXKAATh BBICTYIUICHHE MPE3EHTAIMEH ¢ y4éToM
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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7 KJIACC
Ne HaumeHoBaHue pa3/ieioB U TeM KoanuecTBo yacos JuiekTpoHHBIE (UG pPOBbIE) JesATe1bHOCTH
n/n NMPOrpamMmblI Bcero | Kontpoabubie | IlpakTuuyeckue | 00pa3oBaTe/bHbIe pecypchl YUHTEJS € Y4eTOM
padoThI padoThI padouei
NMPOrpamMmblI
BOCITUTAHUS
Pasgen 1. ®u3uka u e€ poJb B NO3HAHUH OKPYKAIOIIET0 MHPa
1.1 duznkKa - HayKa 0 IPUPOJe 2 https://m.edsoo.ru/ZJ2UI3BMX -pa3BuTHE
1.2 du3nvecKre BEITUINHbBI 2 1 https://m.edsoo.ru/UDCTCERJID TPYI0I00us,
1.3 EcrecTBeHHOHAYyYHBINH METO/ 2 1 https://m.edsoo.ru/ZOL7QLIIS CITOCOOHOCTH K
MTO3HAHMSI MIPEOOTICHUIO
Htoro no pazgeny 6 TPYAHOCTEM;
Pa3znen 2. [lepBoHavaibHbIEe CBEeHNsI 0 CTPOCHHH BellleCTBA -popmupoBanue
2.1 CrpoeHue BemecTna 1 https://m.edsoo.ru/2SJ151M41 CIIOCOOHOCTH
22 J[BIKeHNE 1 B3aNMOJICHICTBHIE 2 1 https://m.edsoo.ru/ZXDKQLXCC | HpOABIATE
YaCTHUI] BEIeCTBa KPUTHYHOCTH K
2.3 ArperaTHble COCTOSIHHSI BEIECTBA 2 https://m.edsoo.r/ONOVIXY1K | COOCTBEHHBIM
HTtoro mo paszaeny 5 HaMEpPECHUSIM,
Pasznes 3. /IBuiKeHne u B3aMMOJAeiCTBHE TeJl MBICJIAM H
3.1 MexaHN4€eCKOe JIBHKEHUE 3 https://m.edsoo.r/SFPMEBWOK | TOCTYHKAM,
3.2 Wuepimsi, Macca, IIIOTHOCTh 4 1 https://m.edsoo.ru/GXPU4MTSP -1I00y K /IeHHE
33 Cuna. Bujs! cnn 14 1 2 hitps:/m.edsoo.r/SRNDRUONW | COOMOAATE
HTtoro mo paszaeny 21 1p HHHHUHH
= = yueOHOM
Pa3nen 4. /laBieHne TBEPABIX TeJ, JKHIAKOCTEN M ra3oB
4.1 Hasnenue. [lepenada naBienus 3 https://m.edsoo.ru/X0DW367P2 FICHHTUTIHDT 1
TBEPABIMU TEJIAMH, KUIKOCTSIMH U CcamMooprafusalia
NIPU BBITTOJIHEHUH
LasaMi CaMOCTOSATEIbLHOU
4.2 JlaBIIeHHUE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI1 4
paboThl HA
CpaBHCHHE,
dbopMmynupoBaHue

BBIBOJIOB;



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
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-IIOHUMAaHHE
IIEHHOCTHOT'O
aCIIeKTa,
BOCITMTAHUS
3CTETHYECKHUX
YyBCTB Ha
npuMepax
KYJIBTYPHBIX
JIOCTHIKCHHI,
-IIOHUMAaHHE
KyJbTYPHOTO
MHOT000pa3us
MUpa, yBOXKEHUE K
KYJIbTYypE IPYTHX
HapoJIOB,
TOJICPAHTHOCTb;
-MIOJIICP>)KaHKE
MOTHUBAIUH ACTEH K
MOJTyYEHUIO
3HAHHI,
HaJIa)KUBaAHUIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHU;
-popMupoBaHue
LICHHOCTEH
CaMOCTOSTEIbHOCTH
1 UHHMI[UATUBBGI,
dbopMHupoBaHHe
BHYTPEHHEN
MTO3HMIIUN JTUIYHOCTH
Kak 0co00ro
LIECHHOCTHOTO
OTHOIIIEHUS K ce0e,
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OKPY’KaIOIINM
JIOJISIM U KU3HH B
LIEJIOM.

4.3 ATtmochepHOe TaBIICHUE 6 https://m.edsoo.ru/T7134SXNO
4.4 JleficTBHE KUIKOCTH U Ta3a Ha 7 3 https://m.edsoo.ru/NFE60OY8NK
MOTPYXEHHOE B HUX TEIO

HToro no pazaeny 21

Pa3nea 5. PaGoTra 1 MOIIIHOCTh. JHEpPrus
5.1 PaboTa 1 MOIIIHOCTh 3 1 https://m.edsoo.ru/7SLMREDY 1
5.2 IIpocThie MEXaHU3MBI 5 1 https://m.edso0.ru/504NQXK X9
5.3 MexaHndecKkasi SHSPTHs 4 1 https://m.edso0.ru/G30454EMT

HToro no pazaeny 12

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
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8 KIIACC
KoaunuecTBO yacoB JleATeIbHOCTD
Ne HaumeHoBaHue pasneioB U TeM JJIeKTpOHHBIE (U (POBEIE) YTATCIR ¢ yaerom
n/n MPOrpamMMbl Bcero Konrpoanneie | - TpaxTudeckne odpa3oBaTebHbIE PeCypPChI patoveii
padoTsl padoThI NMPOrpaMmbl
BOCIIMTAHUS
Pa3nen 1. TeruioBble siBj1eHUs
1.1 CrpoeHue u CBOMCTBA BeleCTBA 7 https://m.eds00.ru/R8QZNCIPM | -pa3BuTHE
1.2 TeroBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA TPy HOJH00US,
Hroro no pazgeny 28 CTIOCOOHOCTH K
Paznea 2. DiiekTpryecKre M MAarHUTHbIE SIBJICHUS npeoz[onerI‘ 0
TPYIHOCTEH;
DIIEKTPUYECKHE 3apsIIbl. _(opMHpOBaHHe
2.1 3ap51>1<eHH“He Tela U UX 7 1 https://m.eds00.1/R4QORCTO4 | .ocobHOCTH
B3aUMOJICHCTBHE MPOSBIIATE
2.2 [TocTOsSIHHBIN AJIEKTPUUYECKUI TOK 20 2 7 https://m.eds00.ru/PBOBOWS2B | kpurudnocts k
2.3 MarHuTHBIC SIBJICHHS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA | COOCTBEHHBIM
24 OJIEKTPOMATHUTHAS WH/Y KIS 4 https://m.edsoo0.ru/7QODSEL15 HaMCPCHUSM,
Hroro no pazueny 37 MBICJIAM H
MOCTYIIKaM;
-no0y>K/IeHHE
coOmroaaTh
TIPHHITATIBI
yueOHOI
JCITUTUTAHBI 1
caMOOpraHu3aluu
PesepsHoe Bpems 3 IIPY BBITIOJTHEHUU
CaMOCTOSATEIBLHOU
paboTsl Ha
CpaBHEHHE,
dbopMynpoBaHue
BBIBO/JIOB;

-IIOHUMAaHHUC



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
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LICHHOCTHOT'O
acIeKTa,
BOCIIMTaHUS
ICTETUYECKHUX
qyBCTB Ha
npuMepax
KYJIBTYPHBIX
JIOCTHKCHHI,
-IIOHUMAaHHE
KYJBTYPHOTO
MHOT000pa3us
MHpa, YBOKCHHE K
KYJIbTYype IPYTHX
HapoJIOB,
TOJICPAHTHOCTb;
-TIOJIJIEp>)KaHNE
MOTHBAIIMH JeTEeH K
MOJTYYCHHUIO
3HAHUH,
HaJIQKUBAHUIO
MTO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHU;
-opMupoBaHue
LIEHHOCTEH
CaMOCTOSATEILHOCTH
Y MHULMATUBEI,
dbopmupoBaHue
BHYTPECHHEN
MO3ULIMY JTUYHOCTH
KakK 0co00ro
LIEHHOCTHOT'O
OTHOIIIEHUS K ceOe,
OKPY’KaIOIINM
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JIFOASM U )KU3HU B
LIETIOM.

OBIIEE KOJIMYECTBO YACOB I10
I[NPOTPAMME

68

14.5
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9 KJIACC
Koan4yecTBO 4acoB JlesiTeILHOCTH
YUTEJISI ¢ y4eTOM
Ne HaumeHnoBaHue pa3geioB U TeM JIeKTPOHHBIE (HU(PPOBHIE) y N
Konrtpousnbie | IIpakTnueckue paboueit
n/n nporpaMMbl oOpa3oBaTe/IbHbIE PECYPCHI
porp Beero padoThI padoTsbI P pecyp NporpamMmsl
BOCIIUTAHHS
Paznen 1. Mexann4yeckue siBJeHUs
L1 Mexamrrieckoc ABIKCHHE 1 10 1 https://m.edsoo./CEOGHRGTL | -PasBuTHe
CIOCcOOBI €T0 OMHMCAHMS TPYIOIO0us,
1.2 BsaumojieiicTBre Te 20 1 3 https://m.edsoo.rt/UCIRQAF4C CIIOCOOHOCTH K
1.3 3aKOHbBI COXPAHEHHUSI 10 3 https://m.edsoo.ru/SHEC3Y25B TPCOIOJICHHIO
TPYIHOCTEH;
Hroro no pazueny 40 _dopumpoBanHe
Paznen 2. MexaHuveckue KoJjieOaHusi M BOJHbI CHOCOBHOCTH
2.1 MexaHU4eCKHE KOJIeOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3 TIPOSIBIIATH
2.2 MexaHUYECKHUE BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS0 KPUTHIHOCTH K
Uroro 1o paszueiny 15 COOCTBEHHBIM
Pa3znea 3. DjeKTpOMArHUTHOE 1M0JIe U 3JIEKTPOMATHHUTHbIE BOJHBI HAMCPCHITAM,
DIEeKTPOMArHuTHOE I0JIC U MPICIM 1
3.1 P 6 2 https://m.edsoo.r/DT98BSEY0 | moctynkaw;
AJNIEKTPOMATrHUTHBIC BOJIHBI I Sa—
Hroro mo pasueiy 6 COBITIONATH
Pa3znea 4. CBeToBbIe IBJICHUS MIPUHLIMIIBI
4.1 3aKkoHBI paclpOCTPAHCHHSI CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M | y4eOHO#
4.2 JIMH3BI ¥ ONTUYECKHUE TIPUOOPEI 6 3 https://m.edsoo.ru/20WNYKRX] | AUCHHIUIMHBL 1
Pa3znosxenune 6enoro ceeta B CaMoOpratH3aliH
4.3 CLIEKT 3 2 https://m.edsoo.ru/2Z5AHODTO IIPH BBIMIOJTHEHUHN
P CaMOCTOATEILHOM
HUroro o pasjerny 15 paboTHI Ha
Paspnen S. KBaHTOBbIE SIBJICHUSA CpaBHEHHE,
51 Hcnyckanue u MOTJoeHNe CBeTa 4 1 htps://m.edsoo.r/BKSEAAQO8 dhopmynupoBaHue

dTOMOM

BBIBOJIOB;



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
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5.2 CtpocHuEe aTOMHOTIO siipa 6 https://m.edsoo.ru/U3WX2R6IB
53 SlnepHbIe peakIuu 7 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-0000111AI0IINIT MOAYJIb
[ToBTOpeHme u 060061IeHNE
6.1 coJiepkaHus Kypca pu3uku 3a 7-9 9 https://m.edsoo.ru/JKQXVIEBE
KJ1acC
Hroro no pazneny 9

-IIOHUMAaHHUE
IICHHOCTHOT'O
acIIeKTa,
BOCITMTaHUS
3CTETHYECKUX
YyBCTB Ha
puMepax
KYJIbTYPHBIX
JOCTIKCHMI,
-TTIOHUMAaHHUE
KyJIbTYPHOTO
MHOT'000pa3ust
MHpa, YBaXKEHHUE K
KYJIbTypE€ IPYTUX
HapoJIOB,
TOJICPAHTHOCTH;
-HIOJIIEPIKaHNE
MOTHBAIH IETEH K
MOJTYYEHUIO
3HAHHH,
HaJIAXKMBAHHUIO
TTO3UTHUBHBIX
MEKJIMUHOCTHBIX
OTHOIIICHHH;
-popMupoBaHue
EHHOCTEH
CaMOCTOSATEIbHOCTH
Y WHUIUATHBBI;
(dhopmMupoBanue
BHYTpPEHHEH
IMO3UIUN JTUYHOCTH
Kak 0co00ro
LIEHHOCTHOTO
OTHOIIIEHUA K ceOe,



https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

30

OKPY>KaIOIIHUM
JIOSIM U JKU3HU B
LIETIOM.

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOTPAMME

102

27




31

INOYPOYHOE IIVIAHUPOBAHUE
7 KUIACC

KoimnyecTBo yacos
No Hara DJIeKTpOHHbIe U (ppoBbIe

Tema ypoka
n/n yp Bcero Kontpoaeubie | IpaxTuieckue U3ydyeHHusi | 00pa3oBaTeJIbHbIC PeCypChl
padoThbI padoThI

®dusuka — HayKa O PUPOJE.
1 SIBneHus npupoabl. 1 https://m.edsoo.ru/35YPBIWSK
Du3nyecKue sIBICHUs

MexaHU4eCKHE, TEIIOBbIE,
2 AJIEKTPUYECKHEC, MAaTHUTHBIE, 1 https://m.edsoo.ru/I116US3L.6H
CBETOBBIC, 3BYKOBBIC SIBJICHHUS

3 PH3MICCKNAC BETHIHIbL H HX 1 https://m.edsoo.ru/6ZYFTFPA7

u3MepeHue

Ypoxk-uccienoBanue
"M3mepenue temnepaTypbl
4 MIPH TIOMOIIU JKUKOCTHOTO 1 1 https://m.eds0o0.rt/VOGCNEIMP
TEPMOMETpA U AaTYUKA
TeMiepaTypsl"”

Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKH U3Y4aloT
MPUPO.Y.

5 EcrecTBeHHOHAaYYHBINH METO 1 https://m.edsoo.ru/3L.PP2HPX2
no3HaHug. Onucanue
(hbU3UYECKUX SBJICHUH C
MOMOIIBIO MOJICIEH

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JABHOCTh MOJIETA IIapUKa,
MyIIEHHOTO TOPU30HTAIBHO,
TeM OOoJblle, 4eM OOJIbIIE
BBICOTA MycKa'

1 1 https://m.edsoo0.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

32

Crpoenue BemiectBa. OMBITHI,

((OHpe,Z[eJ'ICHI/Ie IIJIOTHOCTHU

7 JTIOKa3bIBAIOIIUE TUCKPETHOE https://m.edsoo.ru/FSPU40LYR
CTPOCHHE BEILIECTBA

8 JIBM>KeHUE YacTHUII BEIICCTBA https://m.edsoo.ru/HQ31SN1F3
VYpok-uccnenoanue « OnbIThI

9 10 HAOJIIOIEHUIO TEIIOBOIO https://m.edsoo.ru/FT87UNTLS
pacCIIMPEHHSI Ta30B»

10 ATpEraTHbIE COCTOAHHA https://m.edsoo.rt/STRDWACXM
BEIECTBA
B3aumocss3p Mexy
CBOMCTBAaMH BEIIECTB B
Pa3HBIX arperaTHbeIX

11 COCTOSHHUSX U UX https://m.edsoo.rt/AWMI1DBI48
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcCOOEHHOCTH
arperaTHbhIX COCTOSTHUI BOJIBI
MexaHndecKkoe ABIKCHIE.

12 PaBHOMEpHOE 1 https://m.edsoo.ru/3IW6CCIHBI1
HEPaBHOMEPHOE JIBHIKCHHE

13 CropocTs. Eummier https://m.edso00.ru/29GPTJAKL
CKOPOCTH

14 Pacuer mymi u BpemenH https://m.edsoo.rt/PVHMNWAUA
IBIDKECHUSA
WNuepuus. 3aKoH UHEPITUH.

15 BsanmozcicTeue Ten kax https://m.edsoo.ru/KX5510IBX
MIPUYMHA U3MEHEHUSI CKOPOCTH
IBIDKEHUSA TEN
IInoTHOCTE BemiecTBa. Pacuer

16 Macchl 1 00beMa Tella 10 €ro https://m.edso00.ru/0S71X3DPS
IJIOTHOCTHU

17 Jlaboparopras pabora https://m.edsoo.ru/OH22PX7CX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
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TBEPJOTO TEIa»

18

Pemrenue 3agad mo reme
"IT1oTHOCTE BemecTna'

https://m.eds00.ru/50DYVYG49

19

Cuita Kak XapaKTepHUCTHKA
B3aumojeicTBus ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlabopaTtopHas pabota
«M3y4yeHue 3aBUCUMOCTH
pacTspkeHus (aeopmarim)
MPY>KUHBI OT MPUII0KEHHOM
CHITBD»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenne tarorenus. Cuna
TSKECTH

https://m.edsoo.ru/OCWIXFNQE

22

CBs3b MEXKY CUJION TSKECTH
u Maccoi Tena. Bec tena.
Pemienne 3aga4 1mo reme
"Cuna tskect"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKecTH Ha Jpyrux
mia"erax. Gusnueckne
XapaKTEPUCTHUKH IJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

H3amepenune cui. JluHamomMeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo0.ru/UAOQISQERE

26

CnoxxeHue IByX Cul,
HANpaBJIEHHBIX MO0 OJTHOM
npssMoil. PaBHoencTByromas
CHII

https://m.edsoo.ru/L6SNUZVZE

27

Pemrenue 3agad mo reme
"PaBHoneiicTByIOMmAs cUi"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHue CKOJIbKEHUS U TPEHUE
nokos. Tpenue B npupoze u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlabGopaTopHas pabota

https://m.edsoo.ru/TAQP4B30A



https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA

34

«M3y4yeHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUSI OT
CUJIBI JJABJICHUS U XapaKTepa
COIIPUKACAIOIIUXCS
TMOBEPXHOCTEI»

30

Pemenue 3agaq Ha
onpeaeseHue
PaBHOJCUCTBYIOIIECH CUJIBI

https://m.edso00.ru/5YY23XXSD

31

Pemenue 3agau no remam:
«Bec Tenay, «I'paduueckoe
n3o0paxenue cuimy, «CUIIbD,
«PaBHOACHCTBYIOIIAS CHID»

https://m.edsoo.ru/TOV639RZF

32

KonTponbhas padota no
TemMaM: «MexaHndeckoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTBY, «Bec tenay,
«I'padmaeckoe n3odpaxxeHue
cuiy, «CHITbD)

https://m.edsoo.ru/P4ROSWE4D

33

JHasnenune. CriocoObl
YMEHBIICHUS U YBEITUUYCHUS
JABJICHUS

https://m.edsoo.ru/25TVMI1FDL

34

JaBieHue raza. 3aBUCUMOCTD
IaBJIEHMS Ta3a OT 00bEMa,
TEeMITepaTypPhl

https://m.edsoo.ru/544YMX9WR

35

[Tepenaua naBneHus
TBEPABIMH TEJIAMH,
JKUJIKOCTSIMH U ra3aMu. 3aKOH
ITackans

https://m.eds00.ru/CG5POSNWO

36

I[aBHCHI/Ie B XXUIAKOCTH U Ia3€,
BBI3BAHHOC )I@flCTBI/I@M CHIJIBI
TSOKCCTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3aga4 mo Teme

https://m.edsoo.ru/UHHC5RB6W



https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W

35

«JlaBJieHHE B KUJKOCTH U
raze. 3akoH Ilackams

38

Coobmaromuecst Cocyapl

https://m.edsoo.ru/7ZHDBMDHR?2

39

['mppaBinueckwmii mpece

https://m.edso0.ru/67X21.F396

40

Manomertpsl. [lopuiaeBon
JKHUIKOCTHBIM HAacoc

https://m.edsoo.ru/5G846G718

41

Atmocdepa 3emnu. [Ipudannbl
CYyILIECTBOBAHMS BO3yILIHON
000JI04KH 3eMITH.
3aBUCUMOCTb aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HAJl
YpOBHEM MOPSI

https://m.edsoo.ru/DRQ6ZPWI1M

42

Bec Bozmyxa. AtmochepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue armocdepHOro
nasnenus. OneiT Toppuuerm

https://m.edsoo0.ru/2183TIPD4

44

3aBUCHMOCThH aTMOC(HEPHOTO
JIABJICHHUS OT BBICOTHI HAJT
YPOBHEM MOPs

https://m.edsoo.ru/YWIJFWMZIJ

45

bapomerp-anepous.
ATMOC(epHOe 1aBIeHNe Ha
pa3IMYHBIX BBICOTaX

https://m.edsoo.ru/ WBNXTP7GR

46

Pemenue 3aia4 no teme
"ATtmocdepHoe naBieHue"

https://m.edsoo.rt/YWVWLS5TAI

47

JlelicTBuE )KUJKOCTH U Ta3a HA
MOTPy>KEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMGI9FR466

48

JlaboparopHast pabota
«Omnpenenenue
BBITAJIKMBAIOIIEH CUIIBI,
JIEUCTBYIOILEH HA TEJIO,
TOTPYKEHHOE B KHUJIKOCTh

https://m.edsoo.ru/7U40IDILK2



https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2

36

49

JlaboparopHast paboTa 1o
teme «MccnenoBanue
3aBUCHMOCTH Beca Tella B BOJIE
0T 00BEMa NIOrPYKEHHOH B
KUAKOCTH HaCTH TC1a»

https://m.edsoo.ru/OUOBGKKSW

50

IIlnaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JIaGoparopHas paboTa
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKU U
onpeacyeHue eé
rpy30H01bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amay mo reMaM:
«IInaBanue cynos.
Bo3znyxormiaBanue»,
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEH U Ta30B)

https://m.edsoo.ru/R7VHLA60Q

53

Mexanuyeckas pabota

https://m.edsoo.ru/1YIR6J7L5

54

Mormnocts. Equuuiist
MOIIIHOCTHA

https://m.edsoo.ru/4UUXIHR1X

55

Ypoxk-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noanéMe 1o jectauie"

https://m.edsoo.ru/GDB065558

56

[IpocTslie MexaHn3MBI. Peruar.
PaBHOBecue cuil Ha pelyare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponbHas pabota mo teme
«JlaBneHue TBEpABIX TEI,
KHJIKOCTEH U ra3oBy /
Bcepoccniickas npoBepoyHas
paboTta

https://m.edsoo.ru/DWLOWQX0QZ

58

PesepsHylit ypok. Pabora ¢
TEKCTaMHU o TeMe «JlaBieHue

https://m.edsoo.ru/RFCSYB9F8



https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
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TBEPABIX TEN, )KUAKOCTEU U
ra3zoBy» / Becepoccuiickas
MpoBepoyHas padbora

59

Prruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabora «MccnenoBanue
YCIIOBHI PaBHOBECHS PhIYara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agay mo reme
«YCHOBUSL pABHOBECHS
pbryara

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddunuent nonesnoro
NENCTBUS MEXaHU3MA.
JlabopaTtopHas pabota
«M3mepenne KI1/] HaknoHHOM
IIJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amad mo Teme
"Pabota, momHoCcTh, KITJ1"

https://m.edsoo.ru/VF5XBQLVS

63

Mexanudeckasi SHEPTHsl.
Kunernueckas u
MOTEHIMAIbHAs YHEPTUsI

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUHU

https://m.edso00.ru/46Y227ZPME

65

YPOK-3KCIIEpUMEHT 110 TEME
"OKcIepuMEHTaIbHOE
onpeeIeHue N3MEHEHUS
KUHETUYECKON U
MOTEHIMATIBHON SHEPTUU TIPU
CKaTBIBAHUH TEJIa TI0
HAaKJIOHHOM TI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTE.
DOHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

38

PesepsHblii ypok. Pabora ¢

67 TEKCTaMH 10 TEME 1 https://m.edsoo.ru/MJJPGGSA3
"MexaHu4yecKkoe ABUKeHue"
PesepBHrlIit ypok. Pabora ¢
68 TekcTaMHu 1o TeMe "Pabora. 1 https://m.edsoo.ru/ XT2SMNZYM
MormtHocTh. DHeprus"
OBILIEE KOJIMYECTBO HACOB 63 12

10 [TIPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

39

8 KUIACC
Ko €CTBO 4aco
Ne Tema vDoKa Ll qK = n Hara JIeKTPOHHBbIE HU(POBbHIE
n/n P Bcero OHTPOJBHDIC paKTHieckue U3yueHusi | oOpa3zoBaTeibHbIE Pecypchl
padoThI padoTbI
OCHOBHBIE TTOJIOKEHUS
1 MOJICKYIIAPHO-KHHETHACCKOU 1 https://m.edsoo.ru/10BIEJ8GQ
TEOPUH M UX OITBITHBIE
MTOATBEPKICHUS
2 Macca i pasmep aromoB i 1 https://m.edsoo.ru/OMIN4E3EH
MOJICKYJI
Moaenu TBEpIOTO, )KUAKOTO U
3 ra3z000pa3HOro COCTOSHUI 1 https://m.edsoo.rt/HVW3IWMRAS
BEIICCTBA
OOBbsICHEHUE CBOWCTB
TBEPOTO, KUIKOTO U
4 ras000pasHoro COCTOANNUHA 1 https://m.edsoo.ru/DJYTZQHS3
BEIIeCTBa Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKOU Teopuu
5 Kpucranmaeciie n 1 https://m.edsoo.ru/8G73PVM40
amop(HBbIe Tena
CmauuBaHue u
6 KanWUIIPHOCTD. 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSIKEHUE
7 Temosoe pacumpenne u 1 https://m.edsoo0.ru/I3N3OKS8L
cKatue
Temnepatypa. CBs3b
8 TEMIEPATyPbI CO CKOPOCTHIO 1 https://m.edsoo.ru/5SXSV6F15B
TEIUIOBOTO JIBFDKCHUS YaCTHIT
9 BHYTPCHHS OHEPIHS. 1 https://m.edsoo.ru/BBVCIIMHG6
CrniocoObl H3MEHEeHUS



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
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BHYTPEHHEN SHEPIUU

10

Bunbl Temionepenayuu

https://m.edsoo.ru/WF4J3070P

11

VYpoxk-koH(pepeHuus
"[IpakTrueckoe
WCTOJIb30BaHNE TETNIOBBIX
CBOMCTB BEIIECTB U
MaTepHasoB B LETAX
sHeprocOepekeHus "

https://m.edsoo0.ru/UU910QFZW

12

KonnyecTBo TEIUIOTEL.
VenpHas TEMIOEMKOCTD

https://m.edsoo.ru/88291DDIZ

13

YpaBHEHHE TEIIJIOBOTO
Oananca. TemrooOMeH u
TEIIOBOC PABHOBECHE

https://m.edsoo.ru/P52QUVQIJE

14

JlaGopaTopHas pabota
"HccenoBanue SBICHHS
TerI000MeHa pu
CMEIITNBAHUN XOJIOIHON U
ropsiueii Boanl"

https://m.edsoo.ru/FR2N6NSGV

15

Pacuer xkonnuecTBa TCIIJIOTHI,

HEOOXOIMMOr0 IS
HarpeBaHus Tella U
BBIACIISIEMOT'O UM HpI/I
OXJIAXKIEHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTopHas pabota
"OnpeneneHue yaeapHOM
TEIJIOEMKOCTH BenecTna"

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus ToIMBa. Y aenpHas

TCIIJIOTA CIropaHus

https://m.edsoo.ru/683AIXYWS

18

IInaBnenue u OTBCPACBAHUC

KpUCTAJNIMICCKUX TCII.

Y aenbHas TEIIOoTa MIaBJICHUS

https://m.edsoo.ru/JHE5A1PJF

19

JlabGopaTopHas pabota

https://m.edsoo.ru/LCQXVHGHD



https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
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"OnpeneneHue yaenbHOMU
TEIJIOTHI IJIaBJIEHU Jbpaa"

20

[TapooGpazoBanue u
koHJeHcauusi. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kumnenue. Y nenpHas Temnora
nmapooOpa3oBaHus U
KOHJICHCAIIUU. 3aBHCUMOCTh
TEMIIEPaTypPbl KUIIEHUS] OT
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxnocTs Bo3ayxa.
JlabopaTtopHnas pabota
"Onpenenenue
OTHOCUTEIBHOW BIIAXKHOCTH
BO3ayXxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3amay Ha
OIPCACIICHUC BJIAXXHOCTU
BO3ayXa

https://m.edsoo.ru/N4AXJEXGAL

24

[TpuHIUIB pabOTHI TEMIOBBIX
nsurarenei. [Taposas
TypOuHa. /IBurarenn
BHYTPEHHETO CTOPAaHMSI

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBoro aBurarers.
TemnsoBele ABUraTEIN U
3aIIUTa OKPYKAKOIIEH CPeJIb

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUS U
MIPEBpAILEHUS SHEPTHH B
TCIUIOBBIX MpoHeccax

https://m.edsoo.ru/B1IKX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHON
pabore o Teme "TermmoBbie
siBneHus. MI3menenue
arperaTHbIX COCTOSIHUI
BelecTa"

https://m.edsoo.ru/9AQ53CC7C



https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
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28

KonTponbHas padota no teme
"TennoBbIe ABICHUS.
W3meHeHne arperaTHbIx
COCTOSIHUH BeriecTna"

https://m.edso00.ru/0X03133KU

29

DnekTpusanus Tei. J[Ba pona
SJISKTPUUECKUX 3apsI0B

https://m.edsoo.ru/9E8SKDQMD

30

Ypoxk-uccienoBanue
"DnexkTpuzanus Tea
WHAYKLUEH U IIPpU
COIIPUKOCHOBEHUH "

https://m.edsoo.ru/JALQFK67]

31

B3anmopenicTere 3apssKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEKTPUUYECKOE T0JIE.
HanpsixeHHOCTB
NEKTPUYECKOTO TTOJIS.
[IpuHuun cynepno3unun
IEKTPUYECKUX MTOJIEH

https://m.eds00.ru/N79CZGZ1]

33

Hocurenu snexrprueckux
3apsA0B. DIeMEHTapHBIN
3apsa. CtpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

34

[TpOBOAHUKY U AUIIIEKTPUKH.
3aKOH COXpaHEHUS
HIIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemenne 3amau Ha
MIPUMEHEHNUE CBOMCTB
AJIEKTPUYECKUX 3apsi 0B

https://m.edsoo.ru/SXWWOSWJ5

36

DNeKTpUUECKUN TOK, YCIOBUS
€ro CyILeCTBOBAHUS.

M cTOYHMKHN 3TIEKTPHUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

HeﬁCTBHH QJICKTPHUICCKOI'O
TOKa

https://m.edsoo0.ru/Q8WUTCKVT



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
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38

Ypoxk-uccienoBanue

" JIelCTBUE JICKTPUIECKOTO
TOJIsl Ha MPOBOAHUKHU U
JIMRJICKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DIJIEKTPUYECKUHN TOK B
MCTaJJIaX, XKMAKOCTAX U ra3ax

https://m.edso0o.ru/E4COOOYPF

40

DnexTpuueckas LEeMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabota "M3mepenue u
peryJupoBaHue CHIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEeKTpUUECKOE HAMPSKEHHE.
Boasr™erp. JTaboparopHas
paborta "U3mepenue u
peryJupoBaHue HanpsHKeHus"

0.5

https://m.edso0o.ru/X7P0JOFGH

43

ConpoTuBieHre NPOBOJHUKA.
VY nenbHOe CONPOTHUBIICHHE
BElIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlaGopaTopHas pabota
"3aBUCUMOCTD
ANEKTPUUYECKOTO
COIIPOTUBJICHHA ITPOBOJHUKA
OT €ro JJIMHBI, TUIOIIA 1
MOTIEPEYHOT0 CEYCHUS U
Marepuana"

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTD CHUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Juist
y4acTKa LenH

https://m.edsoo.ru/VEZPE7Q80Q

46

JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHUSI

https://m.edsoo.ru/X5STHIN3RM



https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

a4

pe3ucTopa 1 HalpsLKeHUs Ha
pesucrope"

47

TlocienoBaTenpHOE U
Hapajmeanoe COCANMHCHUA
MIPOBOTHUKOB

https://m.edsoo.ru/HJ99Q3493

48

JlabGopaTtopHas pabota
"[IpoBepka mpasuiia
CJI0’KEHUS HANIPSKEHUN NTPU
MIOCJIEI0BATEILHOM
COEIMHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/VQ3VYPOTS

49

JlaGoparopHas paboTa
"[IpoBepka mpaBuiia i CUIIbI
TOKa MpH MapajieIbHOM
COEJIMHEHUH Pe3UCTOpOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amay Ha
npuMeHeHue 3akoHa Oma Jist
Pa3IM4YHOTO COEUHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/19ZEFK7Z74

51

Pabora 1 MOIIIHOCTH
3JEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlabGopaTopHas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DJeKTpUUecKue ey 1
MOTPEOUTENH IIEKTPUUECKOMN
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHEC

https://m.edsoo.ru/1L3KZ2XI.M

54

IlocTostHHBIE MarduThbl, UX
B38.I/IMO,[[CI>’ICTBI/IC

https://m.edsoo.ru/KL1ZHIKQF



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
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55

Ypoxk-uccienoBanue
"N3yuenue noneu
MOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/IGL7RJQOR

56

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN U €ro 3HaYEeHUE
JUISL SKU3HU Ha 3eMiie

https://m.edso00.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DneKTpuuecKue 3apsasbl.
3apsoKeHHBIE Tena U UX
B3aMMO/JICHCTBHS.
[TocTOsTHHBIN 2IEKTPUYECKUN

"

TOK

https://m.edsoo.ru/RTA1IB1CS

58

KonrtponbHas pabora o Teme
"DneKTpudecKue 3apsibl.
3apsKEHHBIE TeNla U UX
B3aUMOJICHCTBUS.
IToCTOSTHHBIN DIIEKTPUYECKUN
Tok" / Becepoccumiickas
IpoBepoYHasi paboTa

https://m.edsoo.ru/ZISSW47Z7W

59

PesepBublit ypok. Pabora ¢
TEKCTaMH 10 TeMe
"TIoCTOSTHHBIN AIEKTPUUECKUN
Tok" / Beepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/EQRLKPTIU

60

OnbIT OpcTena. MaruutHoe
T10JI€ SJEKTPUYECKOTO TOKA
MarsuTHO€ MoJjie KaTyIIKy ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
JJNIEKTPOMAarHuTOB B TEXHUKE.
JIaGoparophas paboTa
"N3yueHue necTBUs

0.5

https://m.edsoo.ru/KGEXDIUWD



https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
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MAar"duTHOIO II0JIS Ha
MPOBOJHUK C TOKOM"

62

DIIEeKTPOABUTATETH
IIOCTOSHHOT'O TOKA.
Hcnonn3oBanme
3JIEKTPOIBUraTeIIe B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlaboparopHas
paborta "KoHcTpyupoBanue u
U3y4eHue padoThl
aieKTpoBurarens"

https://m.eds00.:u/7ZVYQQDMFN

63

Omnbitel @apazes. 3akoH
ANEKTPOMAarHUTHOM
nHaykuuu. [Ipasuio Jlenua

https://m.edsoo.ru/YSDW34FV0

64

Onexrporerepatop. CriocoObl
IIOJIYyUCHUA 3J'I€KTpH'—ICCKOI>I~
SHEPTUH. DIIEKTPOCTAHIIUH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPTUH

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka K KOHTPOJILHOM
pabote mo Teme
"DnekTpuuecKue u
MarHuTHbIE ABJICHUS"

https://m.eds00.ru/GFS9PNC&B

66

KonrtponbHas pabora o Teme
"DnexkTpuyeckue u
MAarHUTHBIC SIBJICHHS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHrlit ypok. Pabota ¢
TekcTaMu 110 TeMe "TermIoBrie
SABJIEHUS"

https://m.edso00.ru/4B8GKYQ1X

68

PezepHbiii ypok. Pabora ¢
TEKCTaMU 10 TeMe
"MaruuTHble siBIeHUs"

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
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OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

68

14.5




9 KVIACC

48

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTnueckune
padoThI

Jara
U3ydeHust

JeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTesibHbIE PeCypPChI

Mexannuyeckoe JIBMXKEHUE.
MarepuasibHasi TOUKa

https://m.edsoo.ru/UP3I88VCD

CucreMa oTcuera.
OTHOCHUTENBHOCTD
MEXAaHUYECKOIr'0 IBUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE PSIMOJIMHENHOE
JIBHOKECHUE

https://m.edsoo.ru/E65RWOZK0

HepasHomepHoe
MPSIMOJIMHEIHOE ABMKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[IpsimonuHeiHoe
PaBHOYCKOPEHHOE JIBUJKEHHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKopoCTh IPSAMOJIMHEMHOTO
PaBHOYCKOPEHHOT'O IBH)KEHUS.
['paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"OnpeneneHue yCKOpeHus Tena
MIPH PaBHOYCKOPCHHOM
JBUKCHHUH 110 HAKIIOHHON
TIJIOCKOCTH"

https://m.edsoo.ru/1KKINJFOS8

CB0OOIHOE ITaJICHUE TE.
OnriTel ["anuies

https://m.edsoo.ru/NMQA4GGEQ

PaBHOMEpHOE ABMXKEHUE TIO
okpy>kHOCTH. [lepros u yactora
obparmenus. JInaeiHas u

https://m.edsoo.ru/PVRBIDTTH



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

49

yrjioBasg CKOpPOCTH

10 Hentpoctpemmtensroe https://m.edsoo.ru/OSLEGWEZY
YCKOpEHHUE

11 Iepssiii 3akon Hprotoma. https://m.edsoo.ru/T4ADTURL3K
Bekrop cuibl

12 Bropoii JAKOH Herorona. https://m.edsoo0.ru/SA28NGVEV
PaBHOAElCTBYIOIIIAS CHIIA

13 Tperuii saou Herotoma. https://m.edsoo.rt/XPFY G64RM
Cynepno3umus CHi

14 Penene saziat a npumeneHue https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH I'yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemerue sanaq no Teme «Cuna https://m.edsoo.ru/HML1AMNI12
YIPYTOCTH
JlabopaTopHas pabota

17 «OmnpeneneHue KECTKOCTU https://m.edsoo.ru/T4PAJAFV1
Py KHHBDY

18 Cuna TpeHus https://m.edsoo.ru/B4WPRAS&I7

19 Pemenue 3anas o reme «Crnna https://m.edsoo.ru/PJDH2DCIOT
TPEHHSDY
JlaGopaTopHas pabota

20 "Onpenenenne kodpPunneHTa https://m.edsoo.ru/C56RDSK X8
TPEHHUSI CKOJbKEHHUS"
Pemenue 3agay mo reme

21 "3akonsl HetoroHa. Cuna https://m.edsoo.ru/VT3T38KBU
yrpyroctu. Cuna TpeHus"
Cuina TSKECTH U 3aKOH

22 BCCMHPHOTO TATOTCHHA. https://m.edsoo.ru/MEETXGF6Q
Yckopenue cBOOOTHOTO
MaJCHUS

23 Ypok-koHbepeHius "JIBuxeHHE https://m.edsoo.ru/BLGGQ9259



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259

50

TEJI BOKPYT TPAaBUTAI[HOHHOTO
nentpa (CoiHeUHas cucTema).
lanakTukn"

24

Pertennie 3agau o reme "Cuiia
TSDKECTH Y 3aKOH BCEMUPHOTO
Taroreaus"

https://m.edso00.ru/VO2GVEYAT

25

IlepBas kocMHuuecKas CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.eds00.ru/563XRG6ED

26

PaBHOBecue MarepuaabHON
TOYKHU. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIUIEHHON OChIO
BpaiieHus. MOMEHT CHUIIBIL.
[leHTp TSKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepuaabHON
TOYKH. AOCOTIOTHO TBEPAOE
Teso. PaBHOBecue TBEPAOro
Tela ¢ 3aKPeIUIEHHON OChIO
BpaieHusi. MOMEHT CHUIIBI.
LlenTp TsKECTH

https://m.edsoo.ru/GAMQW4SLS

28

Pemienue 3amau o reme
"MowmeHnT cunsl. LlenTp
TsKecTH"

https://m.edso00.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJIBHOU
pabore o Teme "MexaHuueckoe
JIBMKeHHe. B3aumoencTrue
Ten"

https://m.edsoo.ru/8D7SUV XS]

30

KonTponbhas padbota no teme
"MexaHnYeCcKO€e IBUKEHUE.
Bsaumoneiictsue Ten"

https://m.edso0.ru/J1IBOUJ2YG

31

Nmmnynsc Tena. UMITyasc CHITBL.
3aKOH COXPAaHEHHs UMITYJIbCA.

https://m.edsoo.ru/7PISBWQD2



https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
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VYupyroe u Heynpyroe
B3aUMOJECHCTBUE

Pemrenue 3agay mo reMme "3akoH

32 " https://m.edsoo.ru/LQO6EHSF9
COXPAaHEHHUS UMITYJIbCa
VYpoxk-koHpepeHuus

33 "PeakTHBHOE IBIKEHNE B https://m.edsoo.ru/3UH32H4RL
MpUpPOJIe U TEXHUKE"

34 Mexamieckas padota n https://m.edsoo.ru/FCOHVOY XP
MOIIHOCTb

35 Pabora cuer TibikecTH, CHILI https://m.edsoo.ru/Y4AH20MDHI
YIPYTOCTH U CHJIbI TPSHUS
JlaGopaTopHas pabota
«Ormpenenenue pabOTHI CHITBI

36 TPEHUS IPU PaBHOMEPHOM https://m.edsoo0.ru/609HFE1P8
JBUKCHHUH TEJIA 110
TOPH30HTAILHOW TTOBEPXHOCTHY

37 CBA3L SHEpIIIHM H PAOOTEL https://m.edsoo.ru/ZIFB7LSEF
[ToreHumanpHas 3Heprust
Kuneruueckas sueprusi.

38 Teopema 0 KUHETHYECKOU https://m.edsoo.ru/WKXL7NXVR
SHEPTUU

39 3aKOH COXpAHCHHUS SHEPIHH B https://m.edsoo.ru/FMM2S69EB
MEXaHHMKE
JlabopaTopHas pabota

40 «3yueHue 3aKkoHa COXpaHEHUS https://m.edsoo.ru/0TVKEKJIXB
SHEPTUI

41 Konebaremnoe gpmxerme 1 ero https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTHKH
3aryxaromye KojaeoaHus.

42 BrinyxaeHHBIC KOJIeOaHUsI. https://m.edsoo.ru/I3ZKD2M12
Pe3onanc

43 MatemaTuueckuii u https://m.edso0.ru/O71PZDM11



https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
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MPYKUHHBIA MASITHUKU

44

Ypoxk-uccienoBanue
«3aBUCHUMOCTH TIeproaa
KoJIe0aHMi OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpanienue 3Heprum Npu
MEXaHHYECKUX KOoJeOaHHsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGoparopHas paboTa
«Omnpenenenne 4aCTOTH U
nepuoza konebanui
MPY>KUHHOTO MasiITHUKA

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTopHas pabota
«IIpoBepka HE3aBHCUMOCTH
repuoia KojiebaHuu rpysa,
MOJIBEIIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexannueckue BOJIHBI.

CBoiicTBa MEXaHUUYECKUX BOJH.

HpOI[OJIBHLIC U MOINCPCUHBIC
BOJIHBI

https://m.edsoo.ru/QHBQ3USXV

49

VYpok-koHpepeHIus
"MexaHnyeCcKUe BOJIHEI B

TBEpAOM Tele. CeicMUYeCKre

BOJTHEI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue n
OTpakeHHE 3BYKa

https://m.edsoo.ru/NTZLRXDBS

51

Ypoxk-uccienoBanue
"HaGnronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edsoo.ru/SRPRGGZVSE

52

I'poMKOCTB 3ByKa 1 BBICOTA

TOHA. AKYCTHUECKHIA PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koH(bepeHIHs

https://m.edsoo.ru/AU3Z0S07U



https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U

53

"V bTpa3ByK U HHPPaA3BYK B
MPUPOJE U TEXHUKE"

54

[ToaroToBka Kk KOHTPOJIBLHOM
paboTte mo Teme "3aKOHbI
coxpaHeHusa. MexaHn4yeckue
KoyebaHus ¥ BOJIHEI"

https://m.edsoo.ru/7YAJAVS5TM

55

KonrtponbHas pabora o Teme
"3aKOHBI COXPAHEHUSI.
Mexannueckue KojaeOaHus U
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DNeKTPOMarHuTHOE TOJIE.
DNEeKTpOMarHuTHbIE BOJHBI

https://m.edsoo.ru/KAKC7HSCG

57

CsoiicTBa QJICKTPOMArouTHBIX
BOJIH

58

Ypok-koupepenmus "llkana
AJICKTPOMATrHUTHBIX BOJIH.
Hcnonw3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM cBs3H"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenosanue "HM3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX
BOJIH C IIOMOIIIBIO MOOHJILHOTO
tenedona'

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JIJIMHBI
3JIEKTPOMATHUTHOMN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoMarHuTHas npupo/ia
cBera. CKOpOCTh CBETA.
BosnHOBEBIE CBOICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hctounuku cBera.
[IpsimonuneliHoe
pacrpocTpaHeHUe CBETA.

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
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3armenusi Connua u JIyHbl

63

3aKOH OTpa)K€HUs CBETA.
3epkana. Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHA OTPAXKEHUS
CBeTa

https://m.edsoo0.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3aKoH
MIPEJIOMJIEHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEeHHEE OTpaXKEeHUE
cBeTa. Vcrons30Badnne MOITHOTO
BHYTPEHHEI0 OTPAKEHUSI B
OIITHYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlabopaTopHas pabota
"UccaenoBaHue 3aBUCUMOCTHU
yTJla IPEJIOMJICHUSI CBETOBOTO
Jdy4a OT yIJia MaJeHus Ha
rpanauiie "Bo3ayx-ctexno""

https://m.edso00.ru/R8OOIT10S

67

VYpox-koHpepeHuus

"M cnoap30BaHuE MOJHOTO
BHYTPEHHETO OTPAKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBSI3B"

https://m.edsoo.ru/0L.9F63ZRU

68

JInaselr. OnrTnyeckast cuia
JIMH3BI

https://m.edso00.ru/ZV702L.97F

69

[TocTpoenue n3obpaxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGoparopHas paboTa
"Onpenenenue GOKyCHOTO
PaccTOsIHUSA U ONTHUYECKON CHIIBI
cobupatomiei JUH3b"

https://m.edsoo.ru/3XTVNZNJJ

71

VYpok-koH(pepeHIHs
"OnTUYeCKUE TUH30BbIE
puOopsb!"

https://m.edsoo0.ru/KKVRKOP3D



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
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I';ma3 xkak onTU4deckas CUCTEeMa.

72 https://m.edsoo.ru/KP1ACI9PW
3penue

73 Ypok-KoHepeHus I[eq)eKTH,, 1 https://m.edsoo.ru/ZKWLQ3CHI
3penusi. Kak coXpaHHUTh 3peHHE
Pasnoxenue 6e1oro csera B

74 criekTp. OnbiTer HpoTOHA. https://m.edsoo.ru/ZPRFN4D5V
CrnosxeHue CeKTpaIbHBIX
1BeTOB. Jlucrnepcust cBera
JlabopaTtopHas pabota "OnbIThI
0 pa3JoKEHUI0 OENoro CBeTa B

75 CIIEKTP ¥ BOCIPHITHIO 1[BETA 1 https://m.edsoo.ru/ESISL6TCH
MPEeIMETOB MPHU X HAOIIOICHUU
yepe3 1IBETOBble PUiIbTphI"
VYpok-nipaktukym "BoaHoBble

76 CBOMCTBA CBETA: IUCIICPCHUS, 1 https://m.edsoo.ru/A1F3HB8Y9
uHTepdepenus u quppakuus”

77 Onrst Pesepgopa u https://m.eds00.ru/P922QVFIV
IJIaHETapHAask MOJICTb aToMa

78 Hoctynarst bopa. Mozxens https://m.edsoo.ru/OBJPHE0G?2
aroma bopa
Hcnyckanue u noriomeHne

79 cBeTa atTomMmoM. KBaHTEI. https://m.edsoo0.ru/M9LRTHPCO
JIuneituaTblie CIEKTPHI

80 Y POK-TPAKTHKYM HaéﬂmﬂeHHe 1 https://m.edsoo.ru/7NCLNW296
CIICKTPOB HCITyCKaHUSs

81 PamgnoakTBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 CTpocHe aTOMHOTO 51pa. https://m.edsoo.ru/IRVFSKOFK
HyxknonHnas Mmojenp

83 PajM0akTHBHEIC MPCBPAIIICHHUA. https://m.edsoo.ru/RA796TPSP
M3oTonbl

84 Pemenne 3anay no Teme: https://m.edsoo.ru/WX2HQP2S6

"PanyoakTUBHEIE



https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
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https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
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npeBparnieHus"

85

Ilepuona nmonypacnaaa

https://m.edsoo.ru/WZDJCOE87

86

VYpoxk-koH(pepeHuus
"PannoakTuBHBIE U3TyYEHNUS B
pupoje, MEAUIMHE, TEXHUKE"

https://m.edso0.ru/X1J4002C4

87

SAnepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOI'0 YUCE

https://m.edso00.ru/YOQ2XMKOO0

88

DOHeprust CBA3M aTOMHBIX sJIEp.
CBsi3p MacChl U SJHEPTUH

https://m.edsoo.ru/NSTEUFIO3

&9

Pemrenue 3agad mo reme
"Snepubie peakuun"

https://m.eds00.ru/OD4KHL Q4T

90

Peakuyu cuHTEe3a M neneHUS
sanep. Ucrounuku sHeprun
CouHiia 1 3831

https://m.edsoo.ru/RMBFQBND7

91

VYpok-koubepennus "Anepuas
sHepreTuka. JlencTeus
PaAMOaKTUBHBIX U3JTy4YEeHUH Ha
YKUBbIE OpraHUu3Mbl"

https://m.eds00.ru/QTNWEFW90Q

92

[ToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DJIEeKTpOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanToBbie saBaeHUS"

https://m.edso0.ru/TBOXB9TUO

93

KoHnTtponbHas paboTa mo teme
"DEeKTPOMArHUTHOE TIOJIE.
DJIEKTPOMArHUTHHIC BOJIHBI.
KBanToBbie saBiaeHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTopenue, o6o0IIEHNE.
JlaGopaTopHbie pabOTHI 11O
Kypcy "B3aumopeiictBue Ten"

https://m.edsoo0.ru/2GFCLJOJJ

95

[ToBTOpEeHME, 0600MIICHUE.

https://m.edsoo.ru/MMINLZOSQ



https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
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Pewenne pacdyeTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TeMe
"TemnoBsie mporecch”

IToBTOpenue, o6o0ICHNE.
Pemenue pacueTHbIX 1

96 1 https://m.edsoo.ru/H7HKU30G3
KaueCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TerioBsIX aBurarencii'
[ToBTOpeHue, 0600IIEHNE.

97 Pemenne pacieTHbix n 1 https://m.edsoo.ru/XP2HRNAY4

Ka4eCTBEHHBIX 33/1a4 110 TEME
"KII[ s5mekTpoycTaHoBOK"

IToBTOpenue, o6o0IICHNE.
98 JlabopaTopHbie pabOTHI 1O
Kypcy "CBeToBbI€ siBIEHUS'

https://m.edsoo.ru/FK30FNRHX

[ToBTOpEeHME, 0000MIIEHNE.
Pabota ¢ TekcTaMu 110 TeME
"3aKOHBI COXpAaHEHHUS B
MexaHuke"

99

https://m.edsoo.ru/91XS3CXDT

[ToBTOpenue, o6o0IICHNE.
100 Pabora ¢ Tekctamu o TeMe
"Kone0aHus 1 BOJIHBL"

https://m.edsoo.ru/L3IYKVIINT

[ToBTOopenue, o6o0IICHNE.
101 Pabora ¢ Tekctamu o TeMe
"CBeTOBBI€E sBiIcHUA"

https://m.edso00.ru/LG3271SQ6

IToBTOpenue, o6o0IIEHNE.
102 PaGora ¢ Texkctamu 1o Teme
"KBanToBas u sigepHas ¢puszuxa"

https://m.edsoo.ru/ W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27



https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8
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MPOBEPSIEMBIE ITPEJMETHBGIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

7 KJIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHsI OCHOBHOI 00pa30oBaTebHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa30BaHusA

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pas3invaTrhb SABJICHUA MO OINMCAHHUIO MX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITOB,
JACMOHCTPUPYIOIINX JAHHOC (1)H3H‘I€CKOC SBJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHHUI B OKPYKAIOIIEM MHUPE,
B TOM uucie (PU3UIECKUE SBICHUS B MPUPOJIC, IPU STOM MEPEBOJAUTH MPAKTUIECKYIO
3ajauy B Y4eOHYIO, BBIICNSATH CYIIECTBEHHBIC CBOMCTBa (NMpHU3HAKK) (PU3MUECKHX
SIBJICHUN

1.4

ONMCHIBATh HW3YYEHHBIE CBOIMCTBa Tel W (U3UYECKHE SBJICHUS, HCIIONb3Ys
¢bu3nyeckrue BEJIWYMHBI, IPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTIOJB3YEMBIX BEIMYMH, WX O00O3HAUeHWs W EAWHUIBI (U3MUECKUX BEIHYMH,
HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME AAHHYIO (PU3MUYECKYIO BEIMUYUHY C JIPYTMMHU
BEJIMYMHAMH, CTPOUTH rPa)UKK U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH

1.5

XapaKTCpU3oBaTh CBOICTBa TCII, (1)I/I3I/ILIGCKI/I€ SABJICHUA W HNPOUCCCHI, HCIIOJIb3YA
HU3Y4YCHHBIC 3daKOHBbI, IIpU 3TOM J[JdaBaTb CJIOBCCHYIO Q)OpMYHI/IpOBKy 3dKOHa H
3alIMChIBATh €I'0 MATCMATHYCCKOC BhIPAXKCHUC

1.6

O6’b$ICH$ITI> (I)I/ISI/I‘-IGCKI/IG SABJICHUS, TIPOLECCCBHI U CBOMCTBA TCJI, B TOM 4YHCIC U B
KOHTEKCTE  CHUTyallMid  IPaKTHUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 06’[:51CHCHI/I€ n3 1 — 2 NOruYecKux IIaroB C
omopoit Ha 1 — 2 W3yUYEHHBIX CBOMCTBAa (PU3MUECKHUX SIBJICHUHU, (PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3amaud B 1 — 2 neHCTBHs, MCHONB3YsS 3aKOHBI U (OPMYIIBI,
cBs3bIBaolIMe (U3NYECKHME BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBHS 3ajauu
3alUCBIBaTh KPaTKOE YCIIOBHE, MOACTABIATh (PU3UUECKUE BEIMYUHBI B (HOPMYJIBI U
MIPOBOAMTH PACU€Thl, HAXOJAUThH CIPABOYHbIE JaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs
3ajJ1a4, OLCHUBATh PEATUCTUYHOCTh MOTYYeHHON (PU3NUYECKOI BETUUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (U3UUYECKUX
METOJIOB, B ONHCAHMM HCCIIEIOBaHUS BBIJACNIATH IPOBEPSEMOE MPEIIOI0KEHNE
(runotesy), pa3nuyaTb M HMHTEPIPETUPOBATH IMOJYUYCHHBIH pe3yJbTaT, HaXOAMUTh
OLIMOKU B XO/I€ OTIBITA, JIETaTh BHIBOJIBI 110 €TI0 pe3yIbTaTaM

1.9

MIPOBOJIUTH OTBITHI IO HAOIIOACHUIO (PU3NIECKHX SBICHUH MU (PU3NYECKUX CBOICTB
Ten: (OpMyJIHUPOBATh MPOBEPSIEMbIC MPEINONIOKEHUs, COOUpaTh YCTAaHOBKY U3
IIPEII0KEHHOr0 000PYA0BAHHUS, 3aIIUCHIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBHITIOJHATH MPSMBIE U3MEPEHHS] C WCIOJIh30BAHUEM aHAJOTOBBIX U IH(PPOBBIX
npuOOpOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB C YYETOM 3aJaHHONW aOCOIMIOTHON
MOrPEIIHOCTH U3MEPEHUI

1.11

MIPOBOANTH UCCIICOBAHKE 3aBUCHMOCTH OJHON (PM3UYECKON BEIMYUHBI OT APYTOH C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPCHUM, y4acTBOBaTh B IUIAHUPOBAHWUU Y4YEOHOTO
UCCIICIOBaHMs, COOMpaTh YCTAaHOBKY U  BBINOJHATH W3MEPEHUS, CIeAys
MIPEAJIOKECHHOMY  TUIaHy, (UKCHUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBHCHMOCTH
(M3UYECKUX BEIMYHMH B BUJC IPEIOKCHHBIX TaOJMII U rpaduKOB, JiejdaTh BbIBOJIbBI
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0 pe3yJibTaTaM UCCIEIOBaHUS

1.12

MPOBOANTHh KOCBEHHBIC M3MEPEeHHs (DM3MUECKUX BEIUYHH, CIEAYS MPEIT0XKEHHON
WHCTPYKLUMU: TIPU BBINOJIHEHUH M3MEPEHUH COOUpaTh HSKCHEPHUMEHTAIbHYIO
YCTAHOBKY Y BBIYHCIIATH 3HAYEHUE UICKOMOM BEITMYHUHbI

1.13

coOMIOAaTh TMpaBWJIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ 1adopaTOpHBIM
o0opyI0BaHHEM

1.14

yKa3blBaTh MPUHUUINBI  JACHCTBUS OpUOOPOB M  TEXHUYECKUX  YCTPOUCTB,
XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX
YCTPOICTB C MOMOILBIO UX ONHCAHUS, UCTIOIb3YS 3HAHUS O CBOWMCTBAX (PU3NYECKUX
SABJICHUN U HEOOXOAMMble (HPU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOIUTH MpHUMEpHl (HAXOAUTh HH(MOpPMALMIO O TNpUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUS (DU3WYECKUX 3HAHUNW B TOBCEJHEBHOM JKM3HU MJisi 0OeCreueHus
0e30MacHOCTH TNpU OOpallleHud C NpubopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUs 3J0POBbS U COONIOACHUS HOPM SKOJIOTHUECKOTO TIOBEACHHUS B
OKpY’Karolei cpene

1.16

OCYIIECTBISATH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTH VIHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOUIMXCS 3HAHUW M IYTEM
CpPaBHEHUS DPA3IMYHBIX HCTOYHHMKOB BBIACIATH HHGOPMAIUIO, KOTOpasl SBISETCS
MIPOTUBOPEYUBOM MIJIM MOXKET OBITh HEJIOCTOBEPHOMU

1.17

MCTIOJIb30BATh TPU BBIMOJIHEHUH YUYE€OHBIX 3aJaHUN HAYYHOIOIYJIIPHYIO JIUTEPATYPY
(bu3NYeCKOTO CcoAepKaHMsI, CIPABOUYHbIE MaTepHalbl, pecypchl ceTth WHTepHer,
BJaJleTh NpUEMaMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs MHPOPMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPATKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2 —
3 uctouyHuKOB HMH(popMarKu (HU3NYECKOTO COAEp)KaHUS, B TOM 4YHCIE MyOIUYHO
JieNiaTh KpaTKue cOOOLIEHHs O pe3ysIbTaTax MPOEKTOB MM YYEOHBIX MCCIEIOBaHUM,
IIPY ATOM T'PAMOTHO HCIIOJIb30BaTh U3YUECHHBIA MOHATUIHBIN anmapat Kypca Gpu3mkH,
COIIPOBOXAATh BHICTYIJICHHE MTpe3eHTaIHel

1.19

MIPHU BBITIOJIHEHUU YYEOHBIX MIPOEKTOB U UCCIICIOBAHUN pacpeiesiTh 00sI3aHHOCTH B
Ipynme B COOTBETCTBUU C IOCTABJICHHBIMHM 3aJayaMM, CIEIWUTH 3a BBIIIOJIHEHUEM
IUTaHa JefCTBHUI, aJeKBaTHO OIEHMBATL COOCTBEHHBIM BKJIaJ B JIEITEILHOCTH
IPYINIbl, BBICTPaUBaTh KOMMYHUKATUBHOE B3aWMOJEWCTBUE, YYMTbIBAas MHEHHUE
OKPY>KaIOIIHX

8 KJIACC

Kon
NMpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1.1

HCII0JIB30BATh IIOHATHUA

1.2

pa3IuyaTh SBJICHUS IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOUIUX JIAHHOE (DU3HYECKOE SIBJICHUE

1.3

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUI B OKPYKAIOIIEM MHUPE,
B TOM 4ucie (GU3NIECKUE SBICHUS B MPUPOJIC, IPH ITOM MEPEBOJIUTH MPAKTUIECKYIO
3ajauy B Y4eOHYIO, BBIIENSATH CYIIECTBEHHBIC CBOMCTBa (NMpHU3HAKK) (PU3MUECKHX
SIBJICHUN

1.4

OIMUCbIBATh HU3YYCHHBIC CBOMCTBA TEI H (1)I/I3I/I‘-ICCKI/IG SABJICHUS, HCIIOJIb3YyA
(I)I/ISI/I‘ICCKI/IG BCJIMYHMHBI, ITPX OIIMCAHHWU IIPABUJIIBHO TPAKTOBATH (1)1/131/1qu1<1/1171 CMBICJI
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HCTIOJIb3YEMBIX BEITUYHMH, 0003HAUCHUS U CIUHUIBI PU3NICCKUX BEIIMYUH, HAXOJAUTh
(dbopMyIIbl, CBA3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTMMH BEJIMYUHAMU,
CTPOUTH rPaUKH N3yUYCHHBIX 3aBUCUMOCTEH (PHU3UUECKHIX BEIHMYNH

1.5

XapaKkTepu30BaTh CBOWMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOLECCHI, HCIOIB3YS
M3YYCHHbIE 3aKOHBI, TPU OSTOM JaBaTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aMKUChIBaTh €r0 MATEMATUYECKOE BHIPAKECHHE

1.6

OOBSICHATH (hU3MYECKHE MPOLEeCChl U CBOMCTBA TeN, B TOM YUCIE M B KOHTEKCTE
CUTyallMil  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBIABIATH  NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1 — 2 JIOTMYECKUX LIaroB ¢ OMOIIBIO
1 — 2 wu3ydeHHBIX CBOICTBa (PU3MYECKUX SBICHUM, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3a1aud B 2 — 3 JAEHCTBHs, MCHONb3YsS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBMs 3aJadu
3alAChIBaTh KPATKOE yCIIOBUE, BBIABIIATh HEAOCTATOK JAHHBIX JJI PELICHMS 3a[auH,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ pEeIIeHUs, IPOBOJUTH PACUETHI
U CpaBHMBATH IIOJIyY€HHOE 3HAaueHHE (U3UYECKOM BEIMYMHBI C W3BECTHBIMHU
JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh IMPH TOMOLIN (PHU3UIECKUX
METOZOB, UCIOJIb3ysl  ONMCAaHUE  MCCIECIOBAaHUs, BBIACIATH  IIPOBEPIEMOE
IIPEATIONOKEHNE, OLICHUBATh INPABWIBHOCTh IMOPSAAKA IPOBEICHUS HCCIIECIOBAHMS,
JeJ1aTh BBIBOJIbI

1.9

MIPOBOAMTDH OMBITHI MO HAOIIOICHUIO (DU3HUECKUX SBICHUM WU (PU3UUYECKUX CBOWCTB
Ten: (OPMYJIUPOBATH TPOBEPSIEMBIE MPEIINONIOKEHUS, COOUpPaTh YCTAaHOBKY U3
MPEIJI0KEHHOT0 000PYA0BAHUS, OIMCHIBAThH X0/ ONbITA M (JOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TIPSIMBIE W3MEPCHHsI C HCIIOJIH30BAaHUEM AaHAJIOTOBBIX MPUOOPOB H
JIaTYUKOB (PU3UYECKUX BEJIWYHMH, CPaBHMBATH PE3yJIbTaThl U3MEPEHUl ¢ yd&ToM
3aJIaHHON a0COJIFOTHOM MOTPEUTHOCTH

MIPOBOAMTH UCCIIEOBAHHE 3aBUCUMOCTH OJAHON (PU3NYECKON BEIMUYMHBI OT APYTOH ¢
UCTOJb30BAaHUEM TIPSIMBIX HW3MEPEHUH: IUIaHMPOBAaTh HCCIEeIOBaHUE, CcOOMUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIIEAYsl MPEATI0KEHHOMY IIaHy, GUKCUPOBATh
pe3yJIbTaThl NOJTYYSHHOM 3aBUCMMOCTH B BUJE TaOIHIl ¥ TpaMKOB, J€1aTh BHIBOJIBI
10 PE3yJIbTaTaM UCCIIECIOBAHUS

1.12

IIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH: NIAHUPOBATh U3MEPEHUS,
coOHMpaTh IKCIEPUMEHTAIBbHYIO YCTAHOBKY, CJelysl NpesIo)KEHHONH WHCTPYKIMHU, U
BBIUUCIISITh 3HAUEHNUE BEJIMUUHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHHEM

1.14

XapaKkTepu30BaTh MPHUHIMIBI JCHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C OMOPO HAa WX OMHUCAHMSI, UCTIONB3Ys 3HAHUS O CBOMCTBAX (PUINUCCKUX
SBJICHUH ¥ HE0OXO0AUMble (PU3NUECKHe 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPONCTBA M WM3MEpHUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PHCYHKaM, COCTaBIISITb CXEMbI JJIEKTPUUECKUX LETe ¢
IIOCJIEI0BATEIBHBIM U NAPAJLJIEIbHBIM COEUHEHNEM 3JIEMEHTOB, Pa3jinyas yCIOBHBIC
0003HAYCHHUS FIIEMEHTOB JJIEKTPUIECKUX Ieneit

1.16

NPUBOAUTE TpPUMEpPHl (HAXOAUTHh HHGPOPMALMIO O MPUMEPax) MPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IMOBCEAHEBHOM JKM3HM AJis OOecreueHus
0e3omacHOCTH THpHU OOpalleHHMH ¢ NpUOOpaMU U TEXHUUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUs 3JIOpPOBbS U COONIOJIGHHS HOPM DHKOJIOTMYECKOTO TIOBEJIEHUS B
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OKpY’Kalollei cpejie

1.17

OCYIIECTBIIATh MOUCK MH(POpMaIU (HU3NIECKOTO cojepkaHus B ceTn MHTepHeT, Ha
OCHOBE HMMEIOIINUXCS 3HAHUW W MyTEM CpPaBHEHHS JOTOJHUTEIBHBIX HCTOYHHUKOB
BBIIENIATh HMH(OpMAIMIo, KOTOpas SBISIETCS NPOTUBOPEUMBOM WIIM MOXET OBITh
HEJIOCTOBEPHOM

1.18

UCIONIb30BaTh TMPU  BBINOJIHEHWH YYEOHBIX 3aJaHUM  HAyYHO-NOMYJISPHYIO
IUTepaTypy (U3NYECKOro COJEpKaHMs, CIPaBOYHBIE MaTepHallbl, PECYpChl CETH
WuTtepHer; Bnaaerp mpuéMaMHM KOHCIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHUs
MH(pOPMALIUU U3 OHOHN 3HAKOBOI CUCTEMBI B IPYTYIO

1.19

cO3aaBaThb COOCTBEHHBIC IMHCHMEHHBIC H KpaTKUC YCTHBIC COO6IJ.[CHI/I$[, 06061_]_[8.5{
I/IH(i)OpMaHI/IIO N3 HECKOJBKHX HCTOYHHKOB (1)I/ISI/I‘~IGCKOFO COJCpIKaHud, B TOM 4YHCJIC
HY6J'II/I‘-IHO NpEACTAaBIATE  PE3YyJIbTAThI HpOGKTHOﬁ niIn PICCJ'ICI[OB&TCJ'ILCKO?I
ACATCIIBHOCTH, ITPU 3TOM I'PaMOTHO HCITI0JIb30BATh H3y‘~I€HHBII71 MMOHATUUHBIN arrmapar
Kypca (I)I/ISI/IKI/I, COMMPOBOKXAATH BBICTYILICHHUC npe3eHTauHeI71

1.20

IPU BBHINIOJHEHUH Y4YeOHBIX IMPOEKTOB M HCCIENOBAHUN (PU3UUYECKHX MPOIIECCOB
pacrpenenarTb 00s13aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABICHHBIMU 3aJ[a4aMH,
CIeIUTh 3a BBINOJHEHUEM IUIaHA JEHUCTBUA U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIH BKJIAQX B JCATCIILHOCTh TPYMIBI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, MTPOSBIIS TOTOBHOCTD pa3peliaTh KOHPIUKTHI

9 KJIACC

Kon
MPOBEPSAEMOr0
pe3yJabTarTa

IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus

1.1

HCIIOJIb30BATh M3YUYCHHBIC ITIOHATHUSA

1.2

pasnuyaTh SBJICHHS [0 ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JIAaHHOE (PU3HUYECKOE SIBJICHUE

1.3

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPY’KAIOLIEM MUPE,
B TOM yHclie (U3NYECKUE SBJICHUS B IPUPOJIE, IPH 3TOM MEPEBOAUTH MTPAKTUYECKYIO
3ajjauy B Y4eOHYIO, BBIJIENSTH CYIIECTBEHHBbIE CBOMCTBa (IpHU3HAKM) (PU3MUECKHUX
SBJICHUI

1.4

ONUCHIBATH HW3yYCHHBIE CBOWCTBA TeN M (PU3MYECKUE SBICHHSA, HCIIONIB3YS
¢u3nvecKkre BEIWYHHBI, IPU ONMCAHUH MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTIONIb3yEMBIX BEITMUUH, 0003HAYCHUS M CIUHUIBI (PU3NUECKUX BEIUYHH, HAXOAUTh
(bopMyIIBI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BEMUYMHY C IPYTHMHU BETUYWHAMH,
CTPOUTH IpadUKy U3yYEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEITHYHH

1.5

XapaKTepu3oBaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHS M HPOLECCHl, UCIONb3Ys
M3yYeHHBIE 3aKOHBI, TP ATOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U
3aIlMCBIBATh €T0 MATEMAaTUYECKOE BBIPAKECHUE

1.6

OOBSICHATh (hU3MUECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YUCIE M B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTHUPOBAHHOI'O  XapakTepa: BBIABIATH  [PUYUHHO-
CJICZICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE U3 2 — 3 JIOTMYECKUX 1IaroB C IIOMOIIbIO
2 — 3 uW3yYeHHBIX CBOMCTBAa (U3UUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTHU

1.7

pemiate pacdy€THble 3a7ay (omuparolvecss Ha cucrteMy u3 2 — 3 ypaBHEHUH),
UCTONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3MUECKUE BEJIWYMHBI: HA OCHOBE
aHaJIM3a YCJOBMSI 3aJjaud 3alKChIBaTh KPAaTKOE YCJIOBHUE, BBISIBIATH HEIOCTAIOIINE
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Wi W30BITOYHBIC JaHHBIC, BBIOMpATh 3aKOHBI M (POPMYIIBI, HEOOXOAWMBIC ISt
peuieHus, MPOBOAUTH PAaCY€Thl U OLCHUBATH PEATUCTUYHOCTH IIOJIyYEHHOIO
3HAa4YeHUs1 (PU3NIECKOI BETUUNHBI

1.8

pacnosHaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh HpPH TOMOIIM (DU3UUECKHX
METOJIOB,  WCIIOJIb3Yysl ~ ONMCAHWE  HUCCIEJOBAHUSA,  BBIICHATH  MPOBEPSEMOE
IIPENOIOKEHNE, OLIEHUBATh IIPABUIBHOCTh IOPsIKA IPOBEACHUS MCCIEI0BAHUS,
JIeTIaTh BBIBO/IbI, MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOJCHUI U OTILITOB

1.9

MIPOBOAMTDH OMBITHI MO HAOIIOIEHUIO (PU3MUECKUX SBICHUM WU (U3UYECKUX CBOWCTB
TEJI: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOIO Habopa 000pyI0BaHUS,
OIUCHIBATh XOJ1 ONbITA U €r0 Pe3yJIbTaThl, POPMYJINPOBATH BHIBOJIbI

1.10

MIPOBOAMTH MPU HEOOXOJIMMOCTH CEpPHUIO NMPSAMBIX HW3MEpPEHUH, ONpejesnss cpeaHee
3HaYeHUE HU3MEepsSeMO BeMMUYMHBI (POKYCHOE pacCTOSHHE COOMpArOIIel IJHH3HI),
000CHOBBIBATh BBIOOP crioco0a n3MepeHus (M3MEpUTEILHOTO ITPUoopa)

MIPOBONTH MCCIICOBAHNE 3aBUCUMOCTEH (PH3UYECKUX BEIMYMH C HCIOJIH30BAHUEM
NpsIMBIX W3MEPEHUI: IUIaHUPOBATh HCCIENOBaHHE, CAMOCTOSITEIbHO COOUpPAThH
YCTaHOBKY, ()UKCHpPOBATh pE3YJIbTATHl TOTYYCHHOW 3aBHCHMOCTH (PUINICCKUX
BEJIMYMH B BUJIE TaOIHIIM IpadUKOB, JeNIaTh BBIBOBI [0 PE3yJIbTaTaM UCCIICOBAHUS

1.12

MIPOBOAUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJIMYUH: INIAHUPOBATH U3MEPEHHUS,
cOOMpaTh OSKCICPUMEHTAILHYI0 YCTAaHOBKY U BBHINOJMHATH W3MEPCHHSI, CIEAys
MPEAJIOKEHHOM HMHCTPYKLUHH, BBIYMCIATH 3HAYEHHE BEJIMYMHBI M aHAIM3UPOBATH
MOJYYEHHBIE PE3YJIbTAThI C YUETOM 33JaHHOW MMOTPEUTHOCTH U3MEPEHUI

1.13

coOmogaTh MpaBWiIa TEXHUKH OE30MacHOCTH IpH paboTe ¢ J1abopaToOpHBIM
o0opyI0BaHHEM

1.14

pas3indatb OCHOBHBIC IMPHU3HAKHW HN3YYCHHBIX (bI/I3I/I‘—IeCKI/IX MO}IeHeﬁZ MaTcpHraJibHas
TOYKa, a0COJIFOTHO TBép,Z[OC TECIIO, TOYEYHBIM HCTOYHHK CBCTA, JIy4, TOHKasdA JIMH34,
IJIaHCTapHas1 MOACIIb aTOMA, HYKJIOHHAA MOZCIIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh MPHUHLMIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOPON HAa UX ONHUCAHMUS, UCIIOb3Ys 3HaHUS O CBOMCTBAX (pu3MuUeCcKuX
SIBJICHUN ¥ HE0O0XO0IMMble (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

HCIIOJIH30BATh CXEMbI M CXEMAaTUYHBIC PUCYHKH U3yUYCHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPHU PElICHUU y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTHICCKUE CXEMBI IS IIOCTPOSHUS N300paKCHHUH B TIIOCKOM
3epKajie ¥ coouparouieil 1mH3e

1.17

MPUBOIUTH MpPHUMEpPhl (HAXOIUTh HH(MOpPMALMIO O TMpUMEpax) MPAKTHIECKOrO
UCTIONIb30BaHUsl (PU3WYCCKUX 3HAHWH B TMOBCEAHEBHOW JKM3HHM I OOECTICUCHUS
0e30MmacHOCTH TpU OOpallleHud C NpubopaMu U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHUsl 3J0pPOBbS U COONIOACHUS HOPM 3KOJIOTMUECKOTO TIOBEACHUS B
OKpYy’Karole cpene

1.18

OCYIIECTBIISATh MOUCK MH(pOpMAIUK (U3HMUECKOro cojepxaHus B ceTu WHTepHer,
CaMOCTOSITENIFHO (HOPMYIHUPYsI TOMCKOBBIM 3ampoc, HaXOMUTh IMYTH ONpPEACICHUs
JOCTOBEPHOCTH TOJY4YEeHHOW HH(OpPMAaMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JIOTIOJIHUTENbHBIX HCTOUHUKOB

1.19

UCIONb30BaTh TPU  BBIMOJHEHWH YYEOHBIX  3aJaHU  HAYYHO-TIOMYJSPHYIO
TUTEPaTypy (PU3NUECKOTO COAEpIKAHUS, CIPABOYHBIE MaTEPHAIIBI, PECypChl CETH
WutepHer; BnageTh mNpuéMaMH KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpazoBaHUs
nH(OpMaIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLICHHSI Ha OCHOBE MH(pOpMaLun
U3 HECKOJbKMX HMCTOYHUKOB (DU3MYECKOIO COAEp)KaHUs, MyOIMYHO NpeACTaBiIATh
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pe3yJIbTaThl MPOEKTHON MM UCCIEA0BATEIbCKON 1EATENbHOCTH, IPU TOM IPAMOTHO
UCMOJIb30BaTh M3YYEHHBIM NOHATHHMHBIM anmapar u3ydaeMmMoro pasiena (QpU3MKH U
COIIPOBOKAATh BBICTYIUICHHE MpPE3CHTAIlel ¢ Y4ETOM OCOOCHHOCTEW ayIuTOpHUU
CBEpCTHHUKOB

1.21

IIPU BBIMIOJHEHUH Y4YeOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3UUECKHX IPOIIECCOB
pacmpenensaTb 00sS3aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTaBICHHBIMU 3a/1a4yaMH,
CIIEIUTHh 32 BBINOJIHEHHWEM IUIaHa ACMCTBUM W KOPPEKTUPOBATH €ro, aJleKBaTHO
OLICHWBAaTh COOCTBEHHBIH BKJIAJ B JCATEILHOCTh TPYMIbBI, BHICTPAUBATH
KOMMYHHKATUBHOE B3aMO/ICICTBHE, TPOSBIIS FTOTOBHOCTD pa3peliaTh KOHPJIUKTHI




65

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon
Kon anemenTa IIpoBepsiemblie 3JIeMEHTHI COleP:KAHUS
pasaeJa
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MHMPA
®usnka — Hayka o npupoze. fABneHus npuponsl. Puznueckue
1.1 SBJICHUS: MEXaHUUYECKHE,  TEIUIOBBIE, AIIEKTPUYECKHUE,
MarHMTHbIE, CBETOBbIE, 3BYKOBbIE
®dusnueckne BeIUYHUHBI. l3MepeHune (U3NYECKUX BEJIWYHH.
1.2 Pusnueckue pUOOPBHI. ITorpemuocTs U3MEPEHHUM.
Me:x1yHapoiHas cucTemMa eIMHUI]
EcrecTBeHHOHay4HBIII ~ METOJ  TMO3HAHMA:  HaOJIIO/CHUE,
1 13 MIOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABUKEHHUE THUIIOTE3,
AKCIIEPUMEHT 1O IPOBEPKE  TUIIOTE3, 00BsICHEHHE
HaOJI0/ITAEMOT0 SIBJICHUS
14 Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIECH
[TpakTrueckue pabOTHI:
N3mepenue paccTOSHUN.
15 N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenne TemrepaTypbl MpU IMOMOIIM  KUIKOCTHOTO
TEPMOMETPA U JTATYMKA TEMIIePaTypPhl
INTEPBOHAYAJIbHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
21 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HUX DPa3MEpBI.
OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA
29 JBumxenue vactun BemecTtBa. CBsA3b CKOPOCTH JIBUKEHUS
) JacTull ¢ TemnepaTypoii. bpoyHoBckoe nBuxenue, nuddys3us
23 B3anMopeiicTBrue yacTHI] BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAaHUE
ArperaTHbleé  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE  Ta30B,
) 24 }KH,[[KOCTCI)'IU U TBEPABIX (KpUCTANIMYECKUX) Tel. BzauMocBszb
MEXJly CBOMCTBAMM BEILIECTB B Pa3HBbIX arperaTHbIX COCTOSHUAX U
MX aTOMHO-MOJIEKYJIIPHBIM CTPOEHHUEM
2.5 Oco00EHHOCTH arperaTHbIX COCTOSTHUN BOJBI
[IpakTuueckue padbOTHI:
Onenka  nuamerpa  aTomMa  MeToAOM  psgoB  (c
26 UCIOoNb30BaHueM (ororpaduii).
’ OnbITHl IO HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B.
OnbITel 10 OOHApPYKEHUIO JEHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSKEHUS
JIBUKEHUE U B3AMMOJIEMCTBHUE TEJI
31 Mexanndeckoe ABWKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE
3 ) JBIKEHHE
39 Ckopoctb. Cpeansisi  CKOPOCTb NPU  HEPABHOMEPHOM

JIBUKEHUHU. Pacu€t nyTH U BpeMEHU JIBUKECHUS
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33

SlBnenue nHepuuu. 3aKOH MHEpUHUU. B3anmonelicTBre Ten Kak
MpUYMHA U3MEHEHHSI CKOPOCTH JBMKEHUS Tel. Macca kak Mepa
WHEPTHOCTH TEJIa

3.4

IImoTtHOCTE BeniectBa. CBA3L INIOTHOCTH C KOJUYECTBOM
MOJICKYJI B €JIMHHIIC 00bEMA BEIISCTBA

3.5

Cuia xak XapaKTCPHUCTHUKA BBaHMOHefICTBI/IH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mMepenue cuiibl ¢ TOMOIIBIO
JUHAMOMeETpa

3.7

SBnenue TaroreHus u cuia TsokecTd. Cuiaa TOKECTH Ha
JIpyrux mianerax. Bec rema. HeBecoMocTh

3.8

Cuna tpenusi. TpeHue CKOJIbKEHUS U TpeHHe mokosi. TpeHue B
IPUPOJE U TEXHUKE

3.9

CrnoxeHue Cujl, HampaBJICHHBIX IO OJHOM MPSMOM.
PaBHOIcHCTBYIOIIIAS] CHUIT

3.10

[TpakTudeckue paboOTHI:

OrmpesienieHne CKOPOCTH PAaBHOMEPHOTO JIBMXKECHHS (IIapuKa B
KHUJKOCTH, MOJIETTU SJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jaiee).
OmpeneneHne cpeaHEl CKOPOCTH CKOJBKEHHS Opycka Wiu
mapvKa Mo HAKJIOHHOW MIIOCKOCTU. OmnpeneneHue MIOTHOCTU
TBEpOro Tena. OmNbITh, JAEMOHCTPUPYIONIUE 3aBUCUMOCTH
pacTsbkeHus (aeopMmarm) npy>KUHbl OT MPUI0KEHHOM CHUJIBL.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  TPECHHS
CKOJIBXEHUSI OT Beca Tela MU XapaKTepa COINpPUKACAIOLIUXCS
MMOBEPXHOCTEU

3.11

@usuyeckue SABICHHWS B IPUPOJE: INPUMEPHI JBIKCHHUS C
pa3IMYHBIMM CKOpPOCTSIMH B JKMBOM W HEXUBOW NPUPOIE,
JICUCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHUYeCcKHe YCTPOMCTBA: AMHAMOMETP, MOAIITUITHUKU

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 TA30B

Hasnenne TBEpmoro Tema. CmocoObl  yMEHBUICHUS |

4.1
YBEJIMYCHUS JABJICHHUS
49 JlaBnenne ra3a. 3aBHCHMOCTH JIaBJICHHS Ta3a OT OOBEMA,
) TeMIepaTyphl
43 [lepenaua naBneHus TBEPABIMU TEIAMH, )KUJIKOCTSIMH U Ta3aMHu.
) 3akoH [lackams. [TneBMaTHYeCKHE MAIIIMHBI
3aBHCUMOCTD JTaBIICHUS JKUJIKOCTH oT T1yOUHEL.
y
4.4 I'unpocratudeckuit  mapagokc. CooOmarommecss  COCYyAbl.
[M'uapaBauyeckre MEXaHU3MBI
Atmoctepa 3emumm u armocdhepHoe naBieHue. [lpudmHEI
45 CYLIECTBOBaHMSI  BO3AYIIHOM  oOomouku  3emmu.  OmbIT
’ Toppuuemu. 3aBHCHMOCTH  aTMOC(EPHOTO  JaBIICHUS  OT
BBICOTHI HAJl YPOBHEM MOPSI
46 N3mepenne  armocdepnoro  nmaBinenus. [lpuboper  mis
) M3MEPEHHMS aTMOC(EPHOTO JIABJICHHUS
47 JlelicTBre XUIKOCTU M ra3a Ha IOTPYKEHHOE B HHUX TEJO.

BritankuBaromas (apxuMennoBa) cuia. 3akoH Apxumena
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4.8

[InaBanue ten. Bo3ayxornnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Teja B BOjAE OT 00BbEMa
NOTPYXEHHOW B KHMAKOCTh vacTH Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHUJIBI, JEHCTBYIONIEH Ha TEJIO, MOrPYyKEHHOE
B JKMAKOCTb. IIpoBepka HE3aBUCHMOCTU BBITAIKUBAIOLIEH
CUJIbI, JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAacChl Tela.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIICH
CWJIBbI, NEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPY’KEHHOM B JKHUJIKOCTh 4YacTH Tejla M OT IUIOTHOCTH
KUIKOCTH. KoHcTpynpoBanue apeoMeTrpa W
KOHCTPYHPOBAHHE JIOJIKU u onpeeIcHue eé
TPy30MOIbEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJAE: BIHUSHUE aTMoOC(epHOro
JaBJICHHsI HA )KUBOM OpraHu3M, IJIABaHUE PbIO

4.11

TexHuueckue yCTpOiicTBa: coolImaromuecs coCy/pbl,
YCTPOICTBO BOJONPOBOJA, THAPABINYECKUI IIpecc, MaHOMETP,
O6apomeTp, BHICOTOMED, MTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTDL, OHEPT' M

5.1 Mexanudeckas padoTa
5.2 Mexanuueckas MOIHOCTE
53 [IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBusio paBHOBeCHs pblyara
5.4 [IpuMmeHeHue paBuia paBHOBECHS pblyara K OJIOKY
«3omotoe mpaBwio» MexaHuku. Koadduiment monezHoro
5.5 neicTBust MexaHu3MoB. [IpocTble MexaHu3Mbl B OBITY H
TEXHUKE
5.6 [ToTeHIMaapHasi SHEPTUM TeJIa, MOJHIATOr0 HajJ 3eMIEn
5 5.7 Kunernueckas sHeprus
53 [lonnas wmexaHudeckas _ DHEepruil. 3aKOH U3MEHEHUS U
COXpaHEHUs] MEXaHUYECKON IHEPTUuun
[TpakTudeckue paboOTHI:
Omnpenenenve paboOThl CUIbl TPEHUS IPH PaBHOMEPHOM
5.9 JIBIJKEHUU TeJla 10 TOPU30HTaIbHON moBepxHOCTH. VccnenoBanue
ycnoBuil paBHOBecus pbiuara. HM3mepenue KIIJI HakinoHHOM
MI0CKOCTH. M3yueHne 3aKkoHa COXpaHEHUs MEXaHUYECKON YHEPruu
5.10 duznueckue sIBJICHUs B IPUPOJE: PbIUary B TeJie YEIOBEKa
TexHuueckue  yCTpOMCTBA: phlyar, MOABWXHBIM U
5.11 HETMOABMKHBIM  OJIOKM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIIACC
Kon
pasnena Kon 3s1emenTa IIpoBepsiemble 31eMeHTBI COAEPKAHNUS
6 TEITJIOBBIE ABJIEHUA
6.1 OcHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu
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cTpoeHHusl BellecTBa. Macca u pa3Mmepbl MoJieKysd. OmbITHL,
HOJTBEPXKIAIOIINE OCHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUH

Mogenu TBEPIOro, >XKUAKOTO M Ta3000pa3HOTO COCTOSIHUN

6.2 BemecTBa. Kpucramnmueckue u amopdHsbie Tena
63 OObsicHEHHE CBOMCTB Ta30B, XKMJIKOCTEH W TBEPABIX TEN Ha
) OCHOBE II0JIOKEHUHN MOJIEKYJISIPHOKUHETUUECKON TEOPUH
6.4 CmauuBaHUE U KallWJUISIPHbBIE SIBJICHUS
6.5 TennoBoe paclIMpeHne U CKATUE
6.6 Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOI'O
JIBUKEHMSI YaCTHUI]
6.7 BuyTtpennsas osHeprus. CnocoObl HM3MEHEHMsI BHYTPEHHEH
) SHEPruM: TeIyIonepeaaya U coBepIleHne paboThl
6.8 Bunel  Temonepenadn:  TEIUIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITyYeHUe
6.9 KonnuecTBo TemIoThl. Y AenpHas TEMIOEMKOCTh BELLIECTBA
6.10 TennooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOTIO
OanaHca
6.11 [InaBneHne W OTBEpAEBAHHE KPUCTAIUIMUECKHUX BEIIECTB.
VY nenbHas TEmIOTa IUIABJICHUS
[TapooOpa3zoBanue u konaeHncauus. Hcmapenue. Kunenwue.
6.12 VYnenbHas ~ Temiora — napooOpa3oBaHMs.  3aBUCHUMOCTH
TEMIIEPATYpPbI KUIIEHUS OT aTMOC(HEPHOro JaBJICHUS
6.13 BrnaxxHocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJI0TAa CTOPAHHUS
[Tpunuunsr pabotel TernoBbix asurareneit KIIJ temioBoro
6.15 asurarens. TeruloBble ABUraTeNnd M 3allluTa OKpYyXKarollew
Cpelibl
6.16 3aKOH COXpaHEHUs U MPEBpAIICHUS SHEPTUU B TEIUIOBBIX
mpoleccax
[TpakTuueckue paboThI:
OnpITel MO OOHAPYXEHUIO AECUCTBUSA CUJI MOJIEKYJSPHOIO
MPUTSKEHUS.
OnpITHl 10 BBIPALIMBAHUIO KPUCTAJIOB MOBAapEeHHOHN coJU
WM caxapa.
OnbITel MO HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHUS! Ta30B,
JKUJKOCTEN U TBEPABIX TEIL.
Ornpezenenue 1aBjieHUs BO3AyxXa B OaJUIOHE IINPHUIIA.
6.17 OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTbH  JIaBJICHUS

BO3JlyXa OT €ro 00b€Ma U HarpeBaHus WU OXJIAXKICHHUS.
[IpoBepka THUNOTE3bl JHUHEHHON 3aBUCHUMOCTH  JUTMHBI
CTOJIOMKA  JKHJKOCTH B  TEPMOMETPUUECKOU  TpyOKe  OT
TeMIepaTyphl.
HaGnronenne w3MeHeHHWsI BHYTPEHHEH OSHEpruM Tela B
pe3ysbTaTe Teruionepeaadn U padoThl BHEITHUX CHJL.
UccnenoBanue sBIEHHUS TEIJIOOOMEHAa NpPHU CMENIMBAHUU
XOJIOJIHOW U TOpsiYEH BOJIBI.
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OHpGIICJIeHI/Ie KOJMYCCTBA TCIUIOTHI, ITOJYUYCHHOTO BOJOM

pu TENI000MEHE C Harp€TbiM MCTAJUIMYCCKHUM HUIIUHIAPOM.

Omnpenenenue yaeabHON TEIVIOEMKOCTH BEILIECTBA.
HccnenoBanue mporecca UCIapeHus.
OnpeneneHre OTHOCUTENIBHON BIaKHOCTH BO3yXa.
OnpezneneHue yesIbHON TEIJIOTHI IUIABJICHUS JIbJIA.

DusnvecKue SBICHUSA B IIPUPOJE: MOBEPXHOCTHOE HATIKEHUE
U KallWJUISIPHBIC SIBICHUS B IIPUPOJIE, KPUCTAIUIBI B IIPUPOJE,

6.18 n3nydenne CoJiHIla, 3amMep3aHue BOJAOEMOB, MOPCKHE OpHU3HI;
o0Opa3oBaHHE pOCHI, TYMaHa, MHEs, CHETa.
TexHuueckue YCTpOMCTBA: KAWL phl, MIPUMEPBI
WCIIOJIb30BAaHNS ~ KPHUCTAJUIOB, JKUIAKOCTHBI  TEpMOMETD,
6.19 JATYUK TEeMIEepaTypbl, T€PMOC, CHUCTEMa OTOIUIEHHS JOMOB,

TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa, JBHUTraTellb
BHYTPEHHETO CrOpaHUsl.

SJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA

7.1 OnexTpusanus Tei. [[Ba poga 3JIeKTPUUYECKUX 3apsIOB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kysona

7.2 (3aBHCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsOKEHHBIX TNl OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEKIY TEJIaMu)
DnekTpuyeckoe noje. HanpsEHHOCTh 3JEKTPUYECKOTO OIS,

7.3 [IpyHIMI ~ Ccyneprno3uLUu  AJIEKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun  snexkTpudeckux  3apsioB. DneMEeHTapHBbIN

7.4 anekTpuueckuit 3apsan. Crpoenue artoma. IIpoBogHuku u
JIUDJICKTPUKHU

7.5 3aKoH COXpaHEHUs MICKTPUUECKOTO 3apsiaa

76 DNeKTpUUECKU TOK. VYcenosus CyLICCTBOBAHUSA
AIIEKTPUYECKOTO TOKA. ICTOYHMKHU MOCTOSIHHOTO TOKa

77 JleficTBUSL DNMEKTPUYECKOr0 ToKa (TEIJIOBOE, XHWMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax

73 Onexktpuueckass  nenb. Cuina  Toka.  DIEKTPUYECKOE
HaNpsDKEHUe

79 ComnpoTuBiieHUE TPOBOJAHUKA. YJIEIBHOE COINPOTUBIICHHE
BEILIECTBA

7.10 3akon Oma Jyis yyacTKa Lenu

711 [TocnenoBarenpHOE u napaiensHoe COeIMHEHUE
MIPOBOJIHUKOB

712 PaboTa 1 MOLIHOCTH AMEKTPUYECKOTO TOKA. 3akoH JIKoyis —

) Jlenna

713 DJeKTpUYEeCKre ey U NOTPEOUTEH dJIEKTPUIECKON SHEPTUN
B ObITy. KOopoTkoe 3aMbIkaHue

714 [TocrossnHble  MarHuThl.  B3auMopnelcTBue  MOCTOSHHBIX
MarHuToB

715 MarnutHoe nosie. MaruutHoe mojie 3eMJIM M €ro 3HaueHue
IS KU3HU Ha 3eMiie

7.16 OnbiT Opcrena. MarHuTHOe mMOJ€  3JIEKTPUUECKOTO TOKA.
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[IpruMeHeHne 3JIEKTPOMarHuTOB B TEXHUKE

7.17

JlelicTBUE MArHUTHOTO IOl HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTaTEb  MOCTOSIHHOTO  Toka. Mcmosb3oBaHue
JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIOPTE

7.18

OnbiTel @apazes. SIBieHUE 3JIEKTPOMArHUTHOW HWHIYKIUU.
[TpaBuio Jlenua

7.19

Onexrporenepatop. CrnocoObl TONyUYEHUS OSJIEKTPUUECKOM
SHEPTUU. DJIEKTPOCTAHIIUM HA BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPruu

7.20

[TpakTudeckue paboThI:

OnbITH 110 HAOTIOACHUIO TICKTPU3AIUH TE HHIYKIMEH U TIpU
CONPUKOCHOBEHUHU.

HccnenoBanue  A€UCTBUSA — JJEKTPUYECKOTO  IIOJIL  HA
MIPOBOJIHUKH U TUDJIEKTPUKH.

COopka ® TmpoBepka pabOTHl  AINEKTPUUYCCKOW TN
MIOCTOSIHHOT'O TOKA.

W3mepeHue U peryiupoBaHHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAIPsHKCHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MIYLIErO Yepe3
pPE3UCTOP, OT CONPOTHUBIICHHSI PE3UCTOpPA U HANPSIKEHUS HA
pesucrope.

OnbITEl, JTEMOHCTPUPYIOIINE 3aBUCHUMOCTH 3JIEKTPUYECKOIO
CONMPOTHUBIIEHUSI NPOBOJAHMKA OT €ro JUIMHBIL, IUIOIIAJIU
MONIEPEYHOI0 CEYEHUsI U MaTepHuana.

IIpoBepka  mpaBuia  CJIOXKEHUS  HANpsDKEHUH — 1Ipu
MIOCJIEIOBATEIILHOM COEAMHEHUU JBYX pe3ucTopoB. [IpoBepka
IpaBWwia JUisl CWIbl TOKa IpPHU MapajyieIbHOM COEAMHEHUU
pesuctopoB. OmnpeneneHre padOThl 3IIEKTPUUYECKOTO TOKa,
uayuiero depes  pesucrop. OrmpeneneHue  MOLIHOCTHU
ANEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HAa  PE3UCTODE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYILIErO Yepe3
JaMIO4YKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KII/]
HarpeBatens. lccienoBaHne MarHMTHOTO B3aUMOJIEHCTBUS
MIOCTOSIHHBIX ~ MAarHuTOB. V3ydyeHWe MarHMTHOro  MOJIA
MIOCTOSIHHBIX MAarHUTOB IIPU UX OOBEIUHEHMM U Pa3JICICHUU.
HccnenoBanue AeCTBUS 31EKTPUUECKOTO TOKA HA MATHUTHYIO
cTpenky. OIBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUs TOKa B Karymke. [3ydenue neucTBus
MarHuTHOTO T0JIA HAa MPOBOAHUK ¢ TOKOM. KoHcTpynpoBaHue
U uszydeHue paboThl anexkrpojsurarens. Mamepenue KIIJI
AJIEKTPOJBUIaTEIbHON yCTaHOBKU. OMBITHI M0 UCCIEAOBAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHAYKUMM:  HMCCIIEJOBAHUE
M3MEHEHUH 3HaYEHUs U HaIllPaBJIEHUsI MHAYKIMOHHOTO TOKa

7.21

dusnuecke SBICHUS B MPUPOJIE: DJIEKTPUUECKHUE SBJICHUS B
aTMocdepe, IMEKTPUUECTBO JKMBBIX OPraHW3MOB, MarHUTHOE
nosie 3eMiH, Jpeid MONOCOB, POJb MArHUTHOTO TIOJS IS
JKU3HU Ha 3eMJIe, HOJIAPHOC CUSAHUC
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7.22

TexHudeckue  yCTpOMCTBA:  3JIEKTPOCKON,  aMIepMerp,
BOJITMETP, PEOCTAaT, CUYETYUK OIIEKTPUYECKOW DHEPIUH,

AIIEKTPOOCBETUTEIHHBIE puoOOoPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUIECKUE
MIPEIOXPAHHUTEIH, AIIEKTPOMATHUT, AJIEKTPOIBUTATEITb

IMOCTOAHHOTI'O TOKA, I'CHCPATOP MMOCTOAHHOT'O TOKA

9 KUIIACC
Kon
pasiena Kon snementa [IpoBepsiemble 37IEMEHTHI COAEPKAHUS
MEXAHUWYECKHUE ABJIEHUA
31 MCXE}HI/I‘-IGCKOC nBKeHue. MarepuanbpHas Touka. Cucrtema
oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUSI
8.3 PaBHOMEpHOE NMPSAMOJIMHEITHOE ABUKECHHUE
3.4 HepaBHomepHoe mnpsMosvHeitHOe ABWkeHue. CpenHss u
MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JABUKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBHKECHUE
8.6 CBobOonHoe nagenue. OnbiThl [ anunes
PaBHOMepHOE ABMXKEHUE 10 OKpYKHOCTH. [leproa u yactora
8.7 oOpareHusl. Jluneiinas u yriioBas CKOPOCTH.
L{eHTpOCTpEMUTENIBHOE YCKOPEHHE
8.8 ITepssiii 3akoH HploTOHA
8.9 Bropotii 3akon HeroToHa
8.10 Tpetuii 3akoH HeroTOHA
8.11 [TpuHIUIT CynIEepIO3UIIMN CHIT
] 8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: cuila TPEHHS CKOJBXEHUS, CHUJla TPEHUs
MOKOS1, APYTHE BUbl TPEHUS
3 14 Cuiia TSKEeCTH U 3aKOH BCEMHUPHOIO TITOTEHUs. Y CKOpEHUe
' CBOOOIHOTO TIAICHHUS
’15 JBuxenne miaHer Bokpyr Connua. IlepBas kocMmuueckas
' ckopocTb. HeBecOMOCTh M MEPErpy3KU
8.16 PaBHOBecHe MaTepHaIbHON TOUYKH. AOCOIIOTHO TBEPIOE TEIO
317 PaBHOBecue TBEPAOro Tela €  3AKPEINIEHHOM  OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTu
8.18 Nmnynbce Tena. M3menenue umnysibca. IMImyibe cuiibl
8.19 3aKOH COXpaHEHHMS UMITYJIbCA
8.20 PeakTuBHOE IBHKEHHE
8.21 Mexanudeckas paboTa U MOITHOCTh
822 PabGoTa cun tspkectH, ynpyroctd, TpeHus. CBsi3b SHEPTHH U
' paboThI
223 [loTeHumanbHast SHEPrusl Teija, MOAHITOrO0 HaJ MOBEPXHOCTHIO

3emin
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8.24

[ToTeHIManbHas SHEPTUsl CKATOU MPYKUHBI

8.25

Kunernueckas sueprusi. Teopema 0 KHHETHYECKOM SHEPTrUU

8.26

3aKOH COXpaHEHUs MEXaHUYECKOM IHEPruu

8.27

[TpakTudeckue pabOThI:

OrnpeziesieHre CpPeIHEH CKOPOCTH CKOJBKEHHUS OpycKa WIn
JBIKEHUS 1IapHKa MO HAKJIOHHOM IiiockocTH. OrmnpezneneHue
YCKOpE€HHA TCjIa IIPpU PABHOYCKOPCHHOM JBHXCHHHU II0
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM IYTH OT BpPEMEHH IIpHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4albHOW CKOPOCTH.
IIpoBepka TUmoTe3sl: €Cau NPH PAaBHOYCKOPEHHOM JBHKECHUU
0e3 HayalbHON CKOPOCTU MYTH OTHOCATCSA KakK Psii HEUETHBIX
4HCEJ, TO  COOTBETCTBYIOIIHE  IPOMEXKYTKH  BPEMEHU
OJIMHAKOBBI.

HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU CHJIBI TPCHUA CKOJBLXCHUSA OT
CWJIBI HOpMallbHOTO naBieHus. OmpexneneHue koddduimenrta
TPEHUA CKOJIbKCHHA. Onpez[eneHI/Ie JKECTKOCTHU MPY>XUHBI.
Onpenenenne paboOThl CWJIBI TPEHHUS TPU PABHOMEPHOM
JABHUKCHUN TCIa 10 FOpI/I?;OHTaJ'II)HOI\/JI IMOBEPXHOCTH.
Omnpenenenre paboOThl CHIBI YIIPYTOCTH MPH MOIBEME Tpy3a C
HUCIIOJIB30BAHUEM HECITOABUKHOT'O U TOABHUKHOT'O OJIOKOB

8.28

dusznueckue SBJICHUSI B npupoac: IMpUWIMBBI W OTJIMBBI,
JBHXXCHHUC IIJ1aHCT CoyHeyHOM CHUCTCMBI, PCAKTHUBHOC
JABHXKCHHC )XMBBIX OPIraHU3MOB

8.29

TexHudeckue yCTpOMCTBA: CHUIAOMETP, JATUYUKHU I10JIOKEHHUS,
pPacCTOSIHUSL M YCKOPEHHUSI, PAKEThI

MEXAHWYECKUE KOJIEGAHIMA 11 BOJIHBI

KonebGarenbnoe  aBmkeHue. (OCHOBHBIE — XapaKTEPUCTHKHU

o1 KOJICOAHUH: TIEepHOJI, YaCTOTa, AMIUIMTY 1A
99 MareMaTtnyeckuii M MpY>KMHHBIA MasATHUKHU. [IpeBpaineHue
) DHEPTUHU MPHU KOJIeOATETHHOM JABUKEHUU
9.3 3aryxatomme  KojeOaHus.  BbIHyXIeHHbIE — KoJeOaHUsI.
Pe3onanc
Mexanuueckue BoJHBIL. (CBOWCTBA MEXAHUYECKUX  BOJIH.
9.4 [TpononpHBIE U TIONIEPEYHbIE BOJIHBL. J{JIMHA BOJIHBI M CKOPOCTh
) eé pacrpocTtpaHeHus. MexaHnueckue BOJIHBI B TBEPAOM Tele,
CEHCMHUYECKHUE BOJIHBI
9.5 3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK
[TpakTyeckue paboOTHI:
Omnpenenenue YacTOTBI U nepuoaa Kose0aHui
MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHue 4acTOThl M Iepuojia KoJeOaHUW MNpPYKUHHOTO
9.7 MasTHHUKA

Hccnenosanue 3aBUCHUMOCTH nepuoaa Kosie0aHui
MIOJIBEIIEHHOIO0 K HUTHU I'py3a OT AnuHbl HUTU. MccnenoBanue
3aBUCHUMOCTH Tepuojia KojeOaHUu MpyKUHHOTO MasiTHUKAa OT
Mmacchl rpy3a. [IpoBepka HE3aBUCUMOCTH IEpHojia KoJeOaHHi
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rpy3a, MOJABELIEHHOTO K HUTHU, OT MacChl Irpy3a M KECTKOCTH
pY>KUHBI. MI3MepeHne yCKOpeHusi CBOOOTHOTO NaAeHUs
®dusnueckue SBICHUS B TPHUPOJAC: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMU, 3€MJIETPSICEHUE, CEMCMUYECKUE BOJIHBI, I[yHAMH,
X0
99 Texunaeckne YCTpOMCTBA: 9XO0JOT, HUCIIOJIb30BAHUE
) yIbTPa3ByKa B ObITY U TEXHHUKE
DJIEKTPOMAT'HUTHOE I10JIE U DJIEKTPOMATI' HUTHBIE BOJIHBI
10.1 DJIeKTPOMarHuTHOE  T0JIe.  DJIGKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
10.2 IlIxana 3JeKTPOMArHUTHBIX BOJIH
10.3 OneKkTpoMarHuTHass —npupoga cBeta. CKOpPOCTb  CBeTa.
' BomHOBEIE cBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
104 H3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C I[OMOILBIO
MOOMJIBHOTO TenedoHa
10.5 ®dusnueckue SBICHUS B MPUPOJE: OWOJIOTHYECKOE ICHCTBHE
BHJIUMOTO, YVJIBTPa(HOJIETOBOrO M PEHTICHOBCKOTO M3JIYUCHHUI
10.6 TexHuueckue yCTupoﬁCTBa: HCIIONIb30BAaHUE AIEKTPOMATHUTHBIX
BOJIH JIJIS1 COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBas mozens cBera. MICTOUHHMKH CBETa
11.2 [IpsiMonMHENHHOE pacpOCTPAHEHHUE CBETA
11.3 Orpaxkenue cBerta. [lnockoe 3epkano. 3aKOH OTpaKEHUS CBETa
114 [Ipenomnenue cBeta. 3akoH mpenomieHus cseta. [lomHoe
BHYTpPEHHEE OTPAKEHHUE CBETA
11.5 JInnza. Xop iyyen B JIMH3E
11.6 Onruueckas cuctema GoToarnmapara, MUKpOCKOIIA U TEJIECKOma
11.7 I'maz  kak  onrTuhuyeckas  cucrema.  bim3zopykocte U
JTATbHO30PKOCTh
11.8 Paznoxenne Oemnoro cBera B crnektp. OmnbiTel HproTOHA.
CiokeHue CeKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa
11 [TpakTudeckue pabOThI:
HccnenoBanne 3aBUCHUMOCTH yTiia OTPAXEHUS CBETOBOTO
Jy4a OT yIJIa MaJICHHUS.
N3yuenne xapakTepucTuk u300pakeHUsi TNpeaMera B
IJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCHMOCTH yTJIa TIPEIIOMJICHUSI CBETOBOTO
11.9 Jy4a OT yIJia MMaJIeHUsl Ha TPaHULE «BO3AYX — CTEKIIO».
[Tomyuenue n300pakeHUIt ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKyCHOTO PacCTOSHUS U ONTUYECKOW CHUIIBI
CcOOMparoIIeH TNH3HI.
OMNBITHI O Pa3NI0KEHUIO OEJIOTr0 CBETA B CIIEKTP.
OmnpITeIl  TIO  BOCHPHATHIO I[BETA TMPEIMETOB TMPU HX
HaOJIFOJCHUY Yepe3 IIBETOBBIC (PHIIBTPHI
11.10 ®dusnueckue sABieHUs B npupone: 3arMenuss ConHua u JlyHsl,
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[[BETa TeJ, ONTHUYECKUE sBIIeHUs B aTtMocdepe (uBeT HEOa,
pedpakmus, paayra, MUpax)

11.11

TexHu4eckne yCTpPOWCTBA: OYKH, NEpHCKON, (oroamnmapar,
ONTHYCCKHUEC CBCTOBOBI

12

KBAHTOBBIE ABJIEHUA

1.1 OmnbiTel Pezepdopna u mmanerapHass mMozenb atoma. Mojenb
aroma bopa

122 Hcnyckanue © morjouieHue cBera aroMoM. KBaHTHI
JInHenyaThie CIEKTPHI

12.3 PannoaktuBHOCTh. Anlb(pa, OeTa- M raMMa-u3ITydeHUS

104 Crpoenue aromHoro siapa. HykioHHas MoJieiab aTOMHOTO siApa.

] N3oTormbI

12.5 PannoaxktuBuble  mpespamenus.  Ilepuox  mosypacnana
ATOMHBIX SIJEP

12.6 Snepuple peakuuu. 3aKOHbl COXpPaHEHMs 3apsAJOBOrO0 U
MacCOBOI'0 YHCE

12.7 OHeprusi CBsI3u aTOMHBIX sifiep. CBsA3b MacChl U SHEPTUHU

12.8 Peakuuu cunTe3a u genenus saep. MCTOYHMKM 3HEpruu
ConHua u 38€321

12.9 Snepnas sHepreruka. JlelicTBUE paJMOAaKTHBHBIX H3JIy4CHUH
Ha KUBbIE OPTaHU3MBbI
[TpakTrueckue pabOTHI:
HabmioneHne CrijionIHbIX U TMHEHYaThIX CIIEKTPOB U3ITyUYCHHUS.

12.10 UccnenoBanue TpEeKOB: HU3MEPEHHUE OHHEPIHMU YACTHUIBI IO
TOPMO3HOMY IyTH (110 (hoTOrpadusm).
W3mepenne paaroakTUBHOTO (hoHa
®duznueckue SIBJICHUS B IIpUPOAE: €CTECTBEHHBIN

1211 paMoOaKTUBHBIN (HOH, KOCMHUYECKHE JIyuH, pajMOaKTHBHOE
U3JTy4yeHHUe MPUPOAHBIX MUHEPAJIOB, AEHCTBHE PATUOAKTUBHBIX
U3JTyYEHUI Ha OpraHu3M 4eJ0BeKa

12.12 TexHnyeckue yCTpPONCTBA: CIEKTPOCKON, WHIAWBUAYaJIbHbBIN

JI03UMETp, KaMepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro ypOBHS
NpoBepsieMoOro 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111€r0
TpedOBaHMSI oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponn GU3NKK B HAYYHOH KapTHHE MHpPA; CPOPMUPOBAHHOCTH 0A30BBIX
MPEJCTABICHUN O 3aKOHOMEPHOM CBSI3H U MTO3HABAEMOCTH SIBJIEHUM MPUPOJBI, O POJIU
IKCIIEPUMEHTa B (U3HKE, O CHUCTEeMOOOpaszyromed poiau (QU3MKH B Pa3BUTHH
€CTECTBCHHBIX HAYK, TEXHHKH U TEXHOJIOTHA, 00 3BOJIONUU (HU3MUECKUX 3HAHUN U
HX POJIU B IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHUHE MUPA, O BKJIaJ€ POCCUUCKUX U
3apyOeKHBIX yU€HBIX-(QU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB
OKpY>KaIoIllero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMS O BHJAaX MaTepuu (BELIECTBO W TOJ€), O JBMKEHHM Kak crocole
CYIIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOI TEOPUU CTPOCHMS BEILECTBA, O
¢bu3nyeckoil  CyIIHOCTH  SIBICHUH  HpUpoAbl  (MEXaHMYECKHUX,  TEIUIOBBIX,
AJIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHUE PA3IMyaTh SBJICHUS MO OMMCAHHUIO MX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBJICHHUE; YMEHHE PAcIO3HaBaTh MPOSBICHUE M3YUYECHHBIX (PU3MUECKUX
SIBJICHUHM B OKPY>KAIOIlIEM MUPE, BbIIETSS UX CYIIECTBEHHBIE CBOICTBA (ITPU3HAKH)

Bnagenne ocHOBaMU MOHATUHHOrO ammapara U CUMBOJIMYECKOIO Si3bIKa (U3UKHU U
UCTOJNb30BaHUE HUX Ui pelIeHus YydeOHBIX 3ajjay; YMEHHE XapaKTepH30BaTh
CBOWCTBA Tell, (PM3NYECKHE SBICHHS M TPOIECCH, UCIOIBb3YsS (yHIAMEHTAIbHBIE U
OMIIUPUYECKUE 3AKOHBI

YMeHre ONMHUCHIBATh M3yYEHHBIE CBOMCTBA Tel M (DU3UUECKHE SIBIICHHUS, UCIIONB3Ys
(hU3UYECKHE BETUYNHBI

Brnagenne ocHOBaMU METOJIOB HAYYHOTO MO3HAHUS C y4ETOM COOIIOACHHS TIPABHII
0e30macHOTro TpyJa: HaOIACHHE (PU3MUECKUX SBJICHHM:

YMEHHE CaMOCTOSITEIbHO COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W3 JaHHOTO
HaOopa 00OpYAOBaHUS MO WHCTPYKIIMU, OMKCHIBATh XOJ OINbBITa M 3alMCBhIBATH €T0
pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIHI;

NPOBEJICHUE TIPSMBIX W KOCBEHHBIX HM3MEpPEHHH (DU3MYECKHX BEIWYHH: YMCHHE
IUTAHUPOBATh ~ M3MEPEHHS, CaMOCTOSATENbHO COOHMpaTh  IKCHEPUMEHTAIBHYIO
YCTaHOBKY I10 HMHCTPYKIMH, BBIYUCIIATH 3HAYCHUE BEIUYMHBI W aHAIU3UPOBATH
MOJIy4eHHBIE pe3ylbTaThl ¢ Y4ETOM 3aJaHHOW TIOTPEIIHOCTH  PEe3yJIhTaTOB
W3MEPEHHIT;

MPOBEJICHUE HECIOKHBIX JKCIEPUMEHTAIBHBIX HCCICIOBAHUM; CaMOCTOSTEIHHO
coOMpaTh AKCIEPUMEHTAIBHYI0 YCTaHOBKY ¥ TPOBOIUTH HCCIEIOBAHHE TI0
WHCTPYKIUH, TPEICTABNIATH IMOJYYCHHbBIE 3aBUCUMOCTH (DH3UYECKHIX BEJTUYHH B BHJIC
TaOMUI ¥ TpadUKOB, YYUTHIBATh IOTPEIIHOCTH, JENaTh BBIBOABI MO pe3yJbTaTam
UCCIIeTOBaHUS

[Tonnmanne XapakTepHBIX CBONCTB (DM3MUECKUX MoOJeNel (MarepualbHas TOYKa,
aOCOJIIOTHO TBEPAOE TEJNO, MOJETH CTPOSHHUS Ta30B, XKHAKOCTEH W TBEPIBIX TEII,
IUTaHEeTapHasT MOJIeNbh aToMa, HYKJIOHHAs MOJENh aTOMHOTO sipa) W YMEHHE
MPUMEHSTh UX JUIsl O0bsICHEHUS (PU3HMUECKHUX MPOIIECCOB

VYMmenne oOBSICHATH (1)I/ISI/I‘~I€CKI/IC mpouccCnl " CBOMCTBaA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpad, B YACTHOCTH,
BBIABJIATE MPUYUHHO-CIICACTBCHHBLIC CBsA3U U CTPOUTH OOBSACHCHHE C OHOpOfI Ha
HN3Yy4YCHHBIC CBOMCTBA (1)I/I3I/IIICCKI/IX HBHCHHﬁ, (1)H3H‘-IGCKI/IG 3daKOHBbI, 3aKOHOMCPHOCTH
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1 MOACIN

YMeHue perate pacy€THble 3a7auu (Ha 6a3e 2 — 3 ypaBHEHMI), UCTIOIBb3YsI 3aKOHBI U
GbopMysbl, CBS3bIBalOIIME (U3NUYECKHE BEIMYMHBI, B YaCTHOCTH, 3alHChIBAThH
KpaTKoe yCIIOBHME 3a/lauM, BBISBJIATH HEJOCTAIOLINE JaHHBbIC, BHIOMPATh 3aKOHBI U
bopmysbl, HEOOXOMUMBIE Al €€ pPELIeHUs, UCIOJIb30BaTh CIPABOYHBIE JaHHBIE,
IIPOBOAMTH pacdy€Tbl W OLEHMBATh PEATUCTHUYHOCTH IOJTYYEHHOIO 3HAYEHUs
(bu3n4ecKoil BEIMYMHBL;, YMEHHUE ONPENENATh Pa3MEPHOCTh (GU3NUECKON BETUYMHBI,
II0JIyYE€HHOU NpU pEeLICHUH 3a/1a41

YMeHue XxapakTepu3oBaTh NPUHLMUIBI JEHCTBUS TEXHUUYECKHUX YCTPOWCTB, B TOM
yuciae OBITOBBIX l'IpI/I60pOB, 1 IIPOMBIINIICHHBIX TEXHOJOTHUYCCKUX MPOUECCOB IO UX
OIMCAaHMIO, UCIOJB3Ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX SBICHUH U HEOOXOAUMBIE
¢bu3nyecKrue 3aKOHOMEPHOCTH

10

VYMeHne UCIoIb30BaTh 3HAHUS O (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX B HOBCGI[HCBHOﬁ KHU3HU OJI1
obecrieyeHnss 0€30maCHOCTH TpU  OOpalieHuu ¢ OBITOBBIMH INpHOOpaMH U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsS 370pOBbS U COOJIIOJIEHUS HOPM
HKOJIOTHUECKOr0 TOBEIEHUS B OKpY’Karolled cpeze; MOHMMaHHE HEOOXOAMMOCTU
MMPUMCHCHUA I[OCTI/I)KGHI/II\/JI (1)I/I3I/IKI/I n TEXHOJIOTHI JIIA panuoHaJIbHOI'O
IPUPOJIOTIONB30BAHUSI

11

OnpIT moOMCKa, TpeodpazoBaHus W TMpeacTaBieHUs uHopManuu (HU3HUECKOTO
COJZIepKaHUsl C MCIOJIB30BAHUEM MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA;
yMEHHE OIEHUBaTh JIOCTOBEPHOCTh TOMy4YeHHOW UWH(POpMAlMU Ha OCHOBE
UMEIOLINXCA 3HAHUN U JIONOJHUTENIBHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh MpU
BBITIOJTHEHUH YYeOHBIX 3a/laHuil HAy4YHO-MOMYJISIPHYIO JHUTEpaTypy (usudeckoro
COJIep)KaHus, CIpPAaBOYHBbIE MaTepHallbl, pecypchl ceTH VHTepHeT; BiaaeHue
0a30BBIMU HaBBIKaMU MPeoOpa3oBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOW CHCTEMBI B
IpYyTyI0; YMEHHE CO37aBaTb COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE MH(pOpPMAIUHU U3 HECKOJIBKUX HCTOYHHUKOB
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IHHEPEYEHbB 2JIEMEHTOB COAEP)KAHMUS, ITIPOBEPAEMBIX HA OI'D I1IO ®PU3UKE

Kona IIpoBepsieMblii 3J1eMEHT COAePKAHMS
1 MEXAHUWYECKUE ABJIEHW
1.1 Mexanunyeckoe pABumxeHue. MarepuanbHass Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
JIBIDKCHUS

1.2 cpeaHei ckopoctu: v = S/t

PaBHoMepHOEe U HepaBHOMepHOe nBHkeHHE. CpeaHssi ckopocTb. Dopmysia Al BBIUUCICHUS

PaBHOMepHOG Hp?[MOJIPIHefIHOC JABHKXCHUC. 3aBHCHMOCTD KOOpAWHAThlI TCJjla OT
CJIydac paBHOMCPHOT'O HpHMOHHHCﬁHOFO JABUMOKCHUA:

1.3 x(®)=x,+vt

KOOPAUHATLI ITPHU PaBHOMEPHOM HpHMOHHHeﬁHOM JABMOKCHUH

BPEMEHH B

I'paduky 3aBHCUMOCTH OT BPEMEHH JUTSI IPOCKIIMH CKOPOCTH, MPOCSKIIUH MEpEMEIIEHUs, TyTH,

JIBMKCHMUS

Se(D)=Vo, *f+a,* =

=

PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKCHUU:
: 1‘:

1.4 SO =ty 1+,

U.\'([) =Upy T4, 1,

a. (tf)=cast,

= ) g
U:_.\. = UE.\' _"GJ'S_T

HNEPEMCIICHUA, KOOPAHWHATHI ITPHU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM ABHOKXCHHUH

3aBUCHUMOCTh KOOpAWHATBI TCJIa OT BPEMCHH B CJIy4d€ PAaBHOYCKOPCHHOI'O HpHMOJ’IHHCfIHOFO

@opMyIbl A MPOEKIUH MEpEeMEeNIeHHs, TPOEKIUN CKOPOCTH M MPOEKLUUU YCKOPEHHUS MpHU

I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl MPOEKIIUN YCKOPEHHUS, POESKIIMN CKOPOCTH, IPOEKIINH

CBobGonnoe manenue. PopMmysbl, ONMUCHIBAIONIME CBOOOJHOE MAJECHUE Tejla MO0 BEPTUKAIH
(IBMKEHUE TeNla BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3eMin). I'paduku 3aBUCUIMOCTH

1.5
OT BPEMEHHU MJIsl MPOEKIUU YCKOPEHUs, MPOCKIIMN CKOPOCTU U KOOPAMHATHI MPH CBOOOIHOM
TMaJICHUH TeJa MO BEPTUKAIN
CKopocTh paBHOMEPHOTO JIBUKEHMSI TeJa 110 OKPY>KHOCTH. HarpaBieHue ckopocTH.
®dopmyna 175 BEIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH U MEPUO]T 0OpallieHus:
¥
U ! e
T
LenTpocTpemurenbHoe yckopeHue. HarmpaBneHne LEHTPOCTPEMHUTEIBHOTO — YCKOPEHHUS.
dopmyna a7 BEIYUCICHUS YCKOPEHUSI:
1.6 .
g v
R
dopmyna, CBSI3BIBAIONIAS IEPUO]] i YACTOTY OOpaICHHS:
1
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1.7

Macca. ITnotHoCTh BemecTBa. @opmyJia JJisi BBIYUCICHHS TIJIOTHOCTH:

1.8

Cwuna — BexktopHas ¢uzudeckas BenuunHa. CaoKeHne CHll

1.9

SBnenne unepuuu. [lepseiil 3akoH HproToHa

1.10

Bropoii 3akoH HeroTona:
F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHHUA TCJIa U BEKTOPA CHJIEBI, ,HeﬁCTBYIOIHefI Ha TCJI0

Bzaumoneiictue ten. Tpernii 3akoH HeroToHa:

5 =-Fy

1.12

TpeHI/Ie IMOKOSA W TPCHHUC CKOJILXKXCHUS. d)opMyJIa AJIe BBIYMCIICHUSA MOAYJA CHUJIBI TPCHUA
CKOJIBXXCHUA !

F‘Ip :l_[—;\.‘

1.13

Hedopmanus tena. Ynpyrue u Heynpyrue aeopmanuu. 3akoH ynpyroit gegopmanuu (3akoH
I'yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHUS:

F=G. my J;h’z
R2
Cuna TspkecT. Y cKopeHHe CBOOOTHOIO HaIeHHs.
dopmyJia 1715 BBIYMCIEHUS CUIIbI TSDKECTH BOJIM3H noBepxHocTH 3emin: F = mg.
JBuxenue mnaner Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n

Heperpy3Ku

Nwmmynbe Tena — BeKTopHas GuU3NYecKas BETHIHHA.
p=mb

Nmnynbe cucremsl Te1. U3MeHenne ummyJsibea. MIMIyabce cusibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JIA 3aMKHYTOﬁ CHUCTEMBI TCJI.
D=myU +m, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexanuueckas padota. @opmyra 1Jisi BHIYUCICHUS paOOThI CHJIBI:

A=Fscosat
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Mexannueckas MOITHOCTb:

1.18

Kunernueckas u MOTCHIUAJIbHAsA SHCPIrusi. q)OpMYJ'Ia JJIA BBIYHUCJICHUA KHHETHIECKOMN OHECPIUU:

2
mu-
E:{ =
)
Teopema o kuHeTnyeckoi sHeprun. opmMyra 1151 BEIYUCIEHUS MOTEHIIMAIbHON SHEPTUH TeNa,
IIOAHATOIO

Hag 3eMiéit:
EP =mgh

1.19

MexaHudeckasi SHEPTHS:
E=E,+E 4
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMyina Jij1sl 3aKOHA COXPAHEHHSI MEXAaHUUECKOM

SHEPIUH B OTCYTCTBUE CUJ TPeHHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOM YHEPIUU IIPHU HAJIMYUU CUIIbI TPEHHUSL.

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Preryar. Mowmenr cuiiel: M - FI.
YcnoBue paBHOBECHs phlyara:

M +M, +..=0
[MonBwxHbIHM 1 HenoABWXKHBIN 0110KU. KITJI mpocThIX MexaHU3MOB,

1= ‘%m&&m
‘%I‘PE‘IEEE&H

1.21

JlaBiienue TBEpIOTO TENA.
®dopmyna a5 BEIYUCICHUS JaBICHUs TBEPAOTO Teua:
F
2=
HaBnenue raza. ATmocdepHoe aBlieHuUE.
I'unpocraTudeckoe AaBlieHWE BHYTPH KUIKOCTH.
(DopMyna I BBIYUCJIICHUA OaBJICHUA BHYTPH KUAKOCTU!

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akoH Apxumena. opmyna aas onpeaeneHus BEITAIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha TEIO,
MOTPYKEHHOE B JKUJIKOCTh WJIU Ta3:

Fap =P8V

YcaoBue miaBaHus tena. [lnaBanue CYJOB M BO3AYXOIIJIABAHUEC
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1.24

Mexannueckue KoneOaHus. AMIUIMTYyAa, TEpHOA | 4actora Kojebanuil. dDopmyrna,
CBSI3BIBAOINAS YACTOTY U MEPHOJ KOJICOAHHIA:

1.25

MareMaTiueckuii U TpYKUHHBIN MasTHUKH. IIpeBpaiieHue sHepruu mnpu KosebdareabHOM
JIBYKEHUH

1.26

3aryxaromue koneOanus. BeiHyk1eHHbIe KojeOanus. PezoHaHc

1.27

MexaHu4ecKrue BOJIHEL HpOIlOJII)HI)Ie U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI W CKOPOCTH
PaCIIpoOCTpaHCHHA BOJIHEBI:

A =g

1.28

3Byk. I'poMKkocTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJHBI Ha TpaHULE JABYX CpeEl.
WHdpa3ByK U yIabTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHell IUIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU MPY’KUHBI,
KodhduLMeHTa TpPeHHs] CKOJBKEHUS; paOOThl CHIIBI TPEHMs, CHJIBI YIPYTOCTH; CpeaHei
CKOpPOCTH JBM)KEHUS OpyCKa MO HAKJIOHHOH ITUIOCKOCTH; YCKOPEHHs OpycKa MpH JBMKEHUH IO
HAKJIOHHOM TJIOCKOCTH; YacTOThI U TIeproia KoJieOaHui MaTeMaTH4ecKoro MasiTHUKA; YaCTOTHI
U repuojaa KojeOaHW NpPYKWHHOTO MasTHUKA; MOMEHTAa CHIIbI, JEHCTBYIOLIETO Ha pbIYar;
paboThI CUJIBI YIPYTOCTH MPH MOABbEME Ipy3a C TOMOIIbIO HETIOABUKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOIBEME TPy3a ¢ TOMOIIBIO TTOABIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOrpyKEHHOM YacTu Tela U OT
IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHJIBI OT MAacchl T€ja; CHUJIbI TPEHUS
CKOJIBXKEHHUSI OT CHJIbl HOPMAJIBHOI'O JABJIEHUS W OT POJa MOBEPXHOCTH; CUJIbI YIPYTOCTH,
BO3HHUKAIOIIEH B MPYXHHE, OT CTENEeHU AedopMallii NpPYKUHBI, YCKOpEeHUs: Opycka OT yria
HAKJIOHA HaIIPaBJISIIOIICH; epro/a (4acToThl) KoJIeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH;
nepuosia KojeOaHWM NpPYKUHHOTO MAasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH MPYKHHBI,
HCCIIeIOBaHNE HE3aBUCUMOCTU IepHoJa KoJeOaHUN HUTSHOIO MasTHHKA OT MacChl Tpysa.
[IpoBepka yciioBUSI paBHOBECHUS pblyara

1.30

Qu3zuueckue s61eHUs 8 nNpupode. TIPUMEPHI IBIKEHUS C PA3IMYHBIMH CKOPOCTSMHU B )KMBOU U
HEXHUBOW MpUPOJE, ACHCTBHE CHJIbI TPEHHUS B MPUPOAEC M TEXHHUKE, NPUIUBBI U OTJIUBBI,
nBrkeHue rmiaaHeT CoaHEeYHON CUCTEMBbI, PEAKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, pblYaru B
TeJe 4YeJIOBeKa, BIMSHHE aTMOC(PEpPHOTO JaBJEHUS Ha >KMBOM OpraHusM, IUIaBaHHE pbIO,
BOCIIPUSITHE 3BYKOB KMBOTHBIMH, 36MJIETPACEHHE, CEUCMHUECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CIHJOMETP, AATUYUKU TIOJIOKEHMS, PACCTOSHUS M YCKOpPEHUS,
TUHAMOMETp, MOJIIUITHUKY, PAKeThl, pbluar, MOABMKHBIN U HEMOJABUKHBINA OJOKH, HAaKJIOHHAS
IUIOCKOCTh, IPOCThIE MEXAaHU3MBI B OBITY, COOOIIAIONINECS COCY/Ibl, YCTPOHCTBO BOJOIPOBO/IA,
TUIPaBIMYECKUN Mpecc, MaHOMETP, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HAcoc, apeoMerp,
9X0JIOT, UCIIOJIb30BAaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHWA

2.1

OcCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUs BemiecTBa. Mojenu
TBEPIOTO, JKUAKOTO M ra3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammmdeckue u amMmopgHbIe
Tena

2.2

JlBrokeHne dvactul] BemiecTBa. CBSI3b CKOPOCTH JIBUKCHUS YACTHII C TEMIEpaTypow.
BpoyHoBckoe nBmwkenue, nuddysus

23

CMauuBaHue U KallWJJIAPHBIC ABJICHHA

24

TennoBoe PACIIUPCHUC U CIKATUC
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2.5 TemnmoBoe paBHOBECHE
2.6 BuyTpennss sHeprusi. PaboTa u Teruionepenadya Kak ciocoObl H3MEHEHHS] BHYTPEHHEH YHEPTUU
2.7 Buasl Tenionepenaun: TemIONPOBOIHOCTb, KOHBEKIIHS, U3TyUEHUE
HarpeBanue u oxnaxnaenue tena. KonuuecTBo TemaoTsl. Y AelibHAS TEMIOEMKOCTD:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OanaHca:
2.9 Q+0, +..=0
Ucnapenne u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW HSHEPrUM B IMPOILECCE HCHAPEHUs U
2.10 KoHneHcanuu. Kunenue xunkoctu. Y aenpHas TeIuioTa napoodpazosanus: L = O/m
2.11 BraxHocTh Bo3/1yxa
[InaBnenue u Kpuctajumzanus. l3MeHeHue BHYTpPEHHEH OSHEpPrudM TMpU IUIABICHUU H
KpUCTAJUTU3aLUU. Y JeIbHAs TETUIOTa TUTaBICHUS:
2.12 2 2
p it
m
213 BHyTpeHHss SHEprusi CropaHus TOIUIMBA. Y IeJbHas TEIJI0Ta CrOpaHusl TOIUUBa: ¢ = O/m
2.14 [Tpuniumbe! padoTsl TemIoBbIX ABuraTenei. KI1JI TemioBoro ABurarelis
IIpakmuyeckue pabomul
N3mepenue ynenbHON TEMIOEMKOCTH METAJNIMYECKOro LUJIMHAPA; KOJIWYECTBA TEILIOTHI,
MOJIyYEeHHOTO BOJOH KOMHATHOHM Temmeparypbl (PUKCHPOBAaHHONH MAaccChl, B KOTOPYIO OIyIEH
215 HarpeThlii IWIMHIpP; KOJMYECTBa TEIUIOTEL, OTGHHOTO HArPETHIM  LMIMHAPOM, HOCHE
OMyCKaHUsi €ro B BOJYy KOMHATHOW TEMIEPaTyphbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/YyXa;
YAENbHOM TEIUIOTHl IUIaBJIeHUs Jbjaa. MccinenoBaHue HM3MEHEHHsI TeMIeEpaTypbl BOJABI MPHU
Pa3IUYHBIX YCIOBHSX; SIBICHHUS TEIJIOOOMEHA MPU CMEIIUBAHUU XOJOTHOW M TOpSYEH BOIBI,
rpolecca UCIapeHus
Qusuueckue s61eHUsA 6 npupode. TOBEPXHOCTHOE HATSDKEHUWE U KaNWUISPHbIE SBIICHUS B
2.16 NIPUPOJIe, KPUCTAIUIBI B IIpUpoJe, u3nyueHue CoiHIa, 3aMep3aHie BOAOEMOB, MOPCKUE OpHU3HI;
o0pa3oBaHKe pOChl, TyMaHa, MHEsl, CHEeTa
Texnuueckue ycmpoticmea. KamWUISPbl, PUMEPHI UCIIOJIB30BAHUSA KPUCTAIUIOB, KUIKOCTHBIN
2.17 TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHUS JAOMOB, TUTPOMETPHI,
TICUXPOMETP, apoBasi TYpOHHA, IBUTATEIh BHYTPEHHETO CTOpaHUs
3 DOJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Dnektpusalys Te. JIBa BUia SIEKTPUUECKUX 3apsiioB
3.2 B3aumopeiictBue 3apsbkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs ANEKTPUUECKOTo 3apsiaa
34 Onektpuueckoe mnoje. Hampsoxk€HHOCTh 3nexkTpudeckoro mnois. [lpuHuun cynepno3unuu
AICKTPUIECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenun »snektpuyeckux 3apsaoB. JlelCTBUE BIEKTPUYECKOTO IMOJs HA DIEKTPUYECKHE
3apsbl. [IpOBOAHUKY U JUAIIEKTPUKU
3.6 [TocTosiHHbIM nekTpudecKuit Tok. JleiicTBus aaekTpuueckoro Toka. Cuna toka. Hanpsbkenue.
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I=q/t,U=A4/4

QHGKTpI/I‘-IeCKOG COIIPOTUBJICHHC. Y;[eanoe QJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ji1s yyactka snekrpuueckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
" T_ 1 ." - — |
5L =L; U=U+U,; R=R+R,
1 2 1 2 1 2
3.9 [TapannenbHoOe coeAMHEHNE IPOBOHUKOB PAaBHOI'O CONIPOTHBIICHHUS:
R
U=U,I=1+1;R=—.
i £ i i 7
CMemaHHble COCIMHEHNS IPOBOIHUKOB
310 Pabota u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
g
3.11 O=I"-R-t
312 OnelT Opcrena. MarHutHoe moje NOpSAMOrO IPOBOAHMKA C TOKOM. JIMHMM MarHUTHOMN
) WHYKIUU
3.13 MarautHOE 11oJie DOCTOSIHHOIO MarHuTa. B3zanMonencTeye NOCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHuTHOTO OJIsSI HA POBOJIHMK C TOKOM
3.15 OnsiTel @apanes. SIBneHue 3aeKTpoMarHuTHON MHAYyKuuu. [lpaBuso Jlenmna
IIpakxmuueckue pabomul
N3mepeHune 37IE€KTPUYECKOrO COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUYECKOTO TOKA;
paboThI ANEKTPUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, BO3HMKAIOLIETO B IPOBOJHHMKE (PE3UCTOPHI,
3.16 JIAMIIOYKa), OT HaNpsKEHUs] Ha KOHLAX MMPOBOJHHUKA; 3aBUCHMOCTH CONPOTHUBIIEHUS OT JUIMHBI
ITPOBOJHMKA, IJIOLIAIH €r0 MONEPEYHOr0 CEYEHHS U yIEIbHOIO CONPOTHUBIICHUS.
[IpoBepka mpaBuia A 3JIEKTPUUECKOTO HAIMPSDKEHUS MPHU IOCIIEJOBATEIbHOM COEIUHEHUH
IIPOBOJHMKOB; MpaBWIa ISl CUIblI JJIEKTPUYECKOTO TOKAa IPHU NapauIeIbHOM COCIUHEHWUH
IIPOBOJAHMKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 8 npupoode: DIEKTPUUYECKHE SBICHHS B arMocdepe, SIEKTPHYECTBO
3.17 JKUBBIX OPTaHM3MOB, MAarHUTHOE TOJIe 3eMIIH, JApeid MOJII0COB, POJIb MAarHUTHOTO TOJS IS
YKU3HU Ha 3emiie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOIN, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUYHUK
318 JNEKTPUYECKOU JHEpruy, ANEKTPOOCBETUTENBHBIE pudopBl, HarpeBaTeNbHbIE
' NIEKTPONpUOOpsl  (IPUMEpBI),  BJICKTPUUYECKUE  MPEIOXPAHUTENH,  IJIEKTPOMArHUT,
AJIEKTPOABUraTENb MOCTOSHHOTO TOKA, TeHEPaTOp MOCTOSIHHOTO TOKa
3.19 DnexkTpoMarHuTHble BoJHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mojzienb cBeta. lIpsMonnHelHoe pacIpoCTpaHEeHUE CBeTa
3.21 3akoH otpaxkeHus ceeta. [limockoe 3epkaiio
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3.22 [Ipenomnenue cBeTa. 3aKOH MPEJIOMJICHUSI CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xox nyueit B tuH3e. POKYCHOE paccTosiHUE JIHH3BL. OnTHueckas cuia TuH3bl: D = 1/F
3.25 I'1a3 xak ontuyeckas cuctemMa. OnTHYECKHUE TPUOOPHI
Ipaxmuueckue pabomul
W3mepenne onTHYECKON CHIIBI COOMpAIONICH JIMH3BI; (POKYCHOTO PACCTOSHUS COOMpAroNIci
TUH3BI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U U300paKeHHsI, KOTJa MPeIMET PACIIOIOKEH
3.26 | B nBOIHOM (hOKYcCe), TOKA3ATEIIsT MPEITOMIICHHUS CTCKIIA.
HccnenoBanue cBoCTBAa M300pakeHHUs, MOJIYYEHHOTO C MOMOINBIO COOMpAroe JIHH3BI,
W3MEHEHUS (DOKYCHOTO PACCTOSIHHS JIBYX CIIO)KCHHBIX JIMH3; 3aBHCHMOCTH YIJIa IMPEIOMIICHHS
CBETOBOTO JIy4a OT yIJIa MMaJIcHUs Ha TPAHMIIE «BO3JYX — CTEKJIO»
397 Qusuueckue sasneHus 6 npupooe: 3atMmerus ConHia u JIyHbI, IBETa TN, ONTHYCCKUE SIBJICHHS B
atMocdepe (uBet Heba, pedpakius, pagyra, MUPaxK)
3.28 Texnuueckue ycmpoticmea: 04KH, IEPUCKOI, (poToanmapar, ONTHICCKUE CBETOBO/IbI
4 KBAHTOBBIE SBJIEHU A
4.1 PannoaktuBHOCTH. Anlb(pa-, OeTa-, raMMa-u3iydeHus. Peakiuu anbda-u Oera-pacnaaa
4.2 OmneiTel Pe3epdopaa no paccesauro anbda-vyactuil. [ImanerapHas Mojaesb aToma
4.3 CoctaB aroMHOrO0 sigpa. M30Tomnsl
4.4 [Tepuon nonypacnaga aTOMHBIX sIAEP
4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUSI 3aps,A0BOTO U MACCOBOTO YUCEN
Qusuueckue s6l1eHUss 8 Npupode: €CTECTBEHHBIM PaJMOAKTHUBHBIN (POH, KOCMHUYECKHE JTy4H,
4.6 pPaMOaKTUBHOE M3IIyYCHHUE TPUPOTHBIX MHHEPAJIOB, ICUCTBUE PaTUOAKTHUBHBIX M3ITy4YeHUN Ha
OpraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea.: CIEKTPOCKOI, WHIAUBHAYaJbHBIN T03UMETp, Kamepa Buibcona,

AACpHasA OHCPICTHKA




84

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O NIPOLHECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka: 7-# kacc: 6a30BbIN YpOBEHb: YUeOHHK; 3-¢ u3aanue, nepepadorannoe Iepoimkun M.M., BaHoB
AW. Axumonepnoe obuiectBo «M3narensctBo «IIpocBenienne»

» dusuka: 8-i kiacc: 6a30BBIN YpPOBEHb: YUEOHUK; 3-¢ u3aaHue, nepepadorannoe [lepeimkun 11.M., BanoB
AW. Axumonepnoe obmiectBo «M3mnarensctBo «IIpocBenienne»

» dusuka: 9-i kiacc: 6a30BBIN YPOBEHb: YUEOHUK; 3-¢ u3aanue, nepepadorannoe [lepeimkun .M., ['yTHHK
E.M., UBanoB A.1. u np. AkumonepHoe o0uiectBo «M3aarensctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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