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INOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe HAa YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUS COCTaBJIECHA Ha
OCHOBE MOJOXEHUI W TpebOBaHUI K pe3ylibTaTaM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBatenbHON Tporpammbl, mpeactaBieHHbx B DPI'OC 00O, a Takke ¢ ydérom
denepanbHOl paboueit mporpammbl BocnuTaHus W KoHuenmuu mnpernogaBaHus Y4eOHOTO
npeaMera «Pu3uka».
Copepxanue  mporpaMmbl 1o (u3uke — HampaBieHO  Ha  (OPMHUpOBAaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS WU OpraHu3aluio H3yuyeHus (u3mku Ha
JeSITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uMke yUUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npenmera B peamusanmu  TpeboBanuii I'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM U
METampeaMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacIpelesieHHe y4eOHOTro Marepuana Mo Toaam
oOydenust (o Kiaccam), MpeiaraeT MPUMEPHYIO MOCIEI0BATeIbHOCTh HM3Y4YCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJEpKaHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEHN 00yUYaIONINXCS.
[Tporpamma 1o ¢u3srke pa3padoTaHa C I€JIbI0 OKa3aHUsI METOUYECKON TOMOLIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMsbl 110 yueOHOMY MPEAMETY.
Ou3uKa SBISIETCA CUCTEMOOOPA3YIONIUM AJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SBJICHUM, M3y4yaeMbIX XHUMHUEH,
Ouosorueil, actpoHoMuel U pusndeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HaubOojee siCHble oOpas3lpl MPUMEHEHHMs HAy4YHOIO MeEToja
MO3HAHUS, TO €CTh CII0CO0a MOMyUYeHUs JOCTOBEPHBIX 3HAHUM O MUpe.
OnHa M3 MIaBHBIX 33Ja4 (U3NUECKOro oOpa3oBaHUS B CTPYKType oOmiero odpa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
0o0yyJaronuxcs.
N3yuenne ¢uznkun Ha 0a30BOM YpOBHE IMpENIOJaraeT OBJIAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAY4YHYI0 TPaMOTHOCTB!
® HAy4YHO OOBACHSATH SIBIICHUS,
® OIEHUBATh M MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIeI0BaHUS;
® HHTEPNPETUPOBATh JAaHHbIE W HCIOJIb30BaTh HAyuyHbIE JOKa3aTeslbCTBA IS
MIOJIy4€HUS BBIBOJIOB.
Llenu u3yueHuss GU3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OMNpEACTICHBI B
Konnenmnuu npenonasanus ydebHoro npenmera «®dusmka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit ®eneparuu, peaqu3yrONMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPAMMBI,
yTBepkaAE€HHON pemenneM Komnernn MunucrteperBa npocselieHus Poccuiickoin @enepanyu
(mporoxkoun ot 3 gexkadpst 2019 r. Ne [1K-4BH).
Henn nzydyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTpEeMJIEHUS OOyYarolUXcs K HayYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABIEHUH O HAayyHOM MeETOJe TO3HaHuS U (opMupoBaHue
HCCJIEIOBATENLCKOIO OTHOIIEHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHHS KaK pe3yJIbTaTa M3y4eHUs OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (opMHUpOBaHUE MPEICTABICHUI O PO (DUUKHU JUIS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKHU U TEXHOJIOTHIA;

® pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oyaymeid mpodhecCHoHaTbHOM
JIeSITEIbHOCTH, CBA3aHHOM ¢ (DM3HMKOH, MOATOTOBKA K JAJbHEHIIIEMY O0YYECHHIO B 3TOM
HAIpaBJICHUH.

JlocTikeHne STHX IeNiell mporpaMMbl 1o (pU3MKe Ha ypOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIeYNBACTCS PEIICHUEM CIACIYIONIMX 3a1ay:

e TpUOOpEeTEHHE 3HAHWW O JHMCKPETHOM CTPOCHHM BEIIECTBAa, O MEXaHUYECKHUX,
TETJIOBBIX, JJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHHSX;

e [puoOpeTeHWEe yMEHUH ONUChIBaTh W  OOBACHATH (PU3UUECKUE SBJICHUS C
UCIIOJIb30BAHUEM TIOTyUYCHHBIX 3HAHUIA]

® OCBOCHHE METOJIOB PEIUICHUS MNPOCTEHIIMX pPACUYETHBIX 3a7ad C HCIOJb30BAHUEM
bu3HUECKUX MOJIENIEH, TBOPYCCKHUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHWI HaOJIIOJaTh MPUPOTHBIC SIBICHUS W  BBINOJHATH  OIBITHI,
7abopaTopHble pabOThl U 3KCIEPUMEHTAIbHBIC HCCICIOBAHUS C HCIOJIb30BAHUEM
U3MEPHUTEIBHBIX TPUOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ HH(OpManUedl (HU3MYECKOTO COAEPIKAHUS, BKIIOYAS
UHPOpMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUSAX (GHU3UKH, aHAIU3 U KPUTUYECKOE
OlICHMBaHKHe HH(OpPMAIINH;

® 3HAKOMCTBO CO cdepamu MpodheCCHOHATLHOU ACSITSILHOCTH, CBI3aHHBIME C (PU3UKOH,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha JIOCTH)KEHHSIX (PU3MYIECKOH HAYKH.

Ha m3ydenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
otrBoauTcs 238 vacoB: B 7 kitacce — 68 yacoB (2 yaca B Hezenio), B 8 kiacce — 68 yacos (2 yaca B
HEJIEINI0), B 9 KJacce - 102 Jaca 3 Jaca B HEJIeJIIO).

[Tpennaraemslii B mporpamMme o (Gpu3Mke nepeueHb JJabopaToOpHbIX pabOT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YUYUTENb JEJaeT BBIOOpP MPOBEACHMS J1aOOpaTOpHBIX paboT U
OTBITOB C YYETOM MHIUBUAYaTIbHBIX OCOOEHHOCTEN 00Yy4arOIIMXCs, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJjaHUi, TIpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3jen 1. ®u3uka u eé poJib B MO3HAHNH OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupoje. Ssnenus npupoasl. Ousndeckue sABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauuuHbl. M3mepenue ¢uznueckux BeauuuH. Duznyeckue npuOOpHI.
[TorpemHocTh 3MepeHuii. MexayHapoHasi CUCTEMA €IUHMUII.

Kak ¢u3uka m npyrue ecTeCTBEeHHbIE HayKHM H3ydaloT NMPHPoIy. EcTecTBeHHO-HAy4YHBIN
METOJ] TO3HAHMA. HAOIIOACHME, IMOCTAHOBKA HAYYHOIO BOINPOCA, BBLIBIKEHHE THIIOTE3,
SKCIIEPUMEHT 10 TPOBEpKEe THUIOTe3, O0ObsAcHeHHWe HabmogaemMoro spieHus. Omnucanue
bu3NYECKUX SIBICHUI C TTOMOIIBIO MOEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue MpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM M LU(POBBHIM

puOOpOM.

Jlabopamopnwvie pabomout u onvimol.

Omnpenenenne HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOTO pUoopa.

N3mepenne paccTosHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne Temmeparypbl IpH IOMOILIM JKUAKOCTHOTO TEPMOMETpa MU JlaTYMKa
TEMIIEpaTyphI.

AN .

6. IlpoBeneHue wuccieqoBaHUS TO MPOBEPKE THUIOTE3bI. JANBHOCTh MOJNETA IIAPUKA,
MYLIEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIlIE BHICOTA ITyCKa.

Paznen 2. [lepBonayajibHble CBeJleHHS] 0 CTPOEHUH BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH ABMKEHHUS YACTUIl C TEMIEpaTypoi.
bpoyHnoBckoe nmBwxkenue, muddysus. BzanmoneicTBue YacTHIl BEUIECTBA. MPUTSHKEHUE W
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(kpuctaminuecknx) Teil. B3aMMOCBA3b MeXIy CBOWCTBAMH BEIISCTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue 6pOyHOBCKOTO JBHKEHUS.

2. Habmopenue nuddys3um.

3. HaOmionenue siBIeHUM, OOBACHSIONINXCS MPUTSKEHHEM HIIM OTTAIKHMBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopuwvie pabomot u onvimul.

1. OreHka quaMeTpa aToMa METOIOM PsiIoB (C Mcmoib3oBaHueM (hoTorpaduuii).

2. OmbITB IO HAOIOICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO TPUTSKCHHSI.

Paznen 3. /IBuskeHHe H B3auMo/ieiicTBHE TeJl.



Mexannueckoe JBHkKeHUEe. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHUE. CKOPOCTb.
Cpenusist CKOpOCTh TPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.

SBnenue wuHepuuu. 3aKOH HMHepuUuU. B3aumonelcTBue Ten Kak NPUYMHA H3MEHEHHS
CKOpPOCTH JIBM)KEHMS Tesl. Macca kak mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna xak XxapakTepucThka B3aumojeicTBusi Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOUIbIO JWHAMOMETpa. SIBleHUE TAroTeHus W cuia Tspkectu. Cuia
TSKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocts. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHopelicTByromas cuii. Cuna TpeHus. TpeHUe CKOJIbXKEHHUS U TPEHHUE MOKOS.
TpeHue B IpupoIe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habmonenue siBieHus: HHEPIUU.
Habmonenne n3MeHeHUs: CKOPOCTH MPH B3aMMOICHCTBUH TEL.
CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.
Jlabopamopnwvie pabomout u onvimol.
1. OmpenencHue CKOPOCTH PAaBHOMEPHOTO JBMIKCHUS (LIapHKa B KHIKOCTH, MOJCIH
SJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).
2. OrmpeneneHue cpelHed CKOPOCTU CKONBXKEHHs OpycKa WM IIapuKa MO HAKIOHHOU
IIJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEA.
4. OnbIThl, AEMOHCTPHPYIOLINE 3aBHCUMOCTh pacTsDKeHUs (1edopmMariuu) npyKuHbI OT
MPUIOKEHHOMN CHUIIBI.
5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tella U
XapakTepa CONPUKACAKOIINXCS TOBEPXHOCTEM.

Pazgen 4. /laBiieHne TBEPABIX TeJl, *KUAKOCTEIH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U yBeTWYCHUS aBieHus. [{aBinenue ra3za. 3aBUCUMOCTb
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBienus TBEPABIMU TeaMU, KUAKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMaTHyeckue MalIMHBI. 3aBUCUMOCTH JABJIEHUS JKUIAKOCTH OT

ok ownE

ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaromecs  cocyabl. [ 'mapaBianueckue
MEXAHU3MBI.

AtMmocdepa 3emnun u atrmochepHoe namieHue. [IpuunHBI CyIIeCTBOBaHHS BO3IYIIHOM
obonouku 3emmu. OnbiT Toppuuernnu. M3mepeHue arMocgepHOro naBieHHs. 3aBUCUMOCTH
aTMOC(EepHOro JaBJCHHUS OT BBICOTHI Haa YpoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBHE KUAKOCTH M ra3a Ha MOTPyKEHHOE B HUX TEJO. BrITankuBaromas (apxume1oBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBineHUs )KUIKOCTBIO U Ta30M.
Coo0maronirecs: CoOCyIbl.

I'mapaBnmyeckuit mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO AaBICHHUS.

ok wn ke



3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BbEMa TMOTPYXKEHHOW 4YacTH Tella |
MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITaTKUBAIOUIEN CUJIbI BECY BHITCCHEHHOW KUJIKOCTH.

VYcnoBue miaBaHUs TeN. IUIABAaHUE WIM IOTPYXKEHUE TeI B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN Tea U JKUJIKOCTH.

Jlabopamopusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTh
YacTH Tena.

OmnpenenieHUe BBITAJKUBAIONICH CWIbI, JIEUCTBYIOIIEH Ha TeJo, MOrpyXKEHHOE B
HKUJKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CWIIBI, JACUCTBYIOLIEH Ha TEIO B
KUAKOCTH, OT Macchl TeJa.

OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha
TEJIO B )KHJKOCTH, OT 00bEMa MOTPYKEHHOW B JKUAKOCTh YACTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOAKUM M ONpEHEIIeHUE €€
Ipy30101bEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTH. DHeprus.
Mexanunyeckast pabota. MOIIHOCTb.

HpOCTLIC MCXaHM3MbI. pbIYar, 6J'IOK, HaKJIOHHasa IIJIOCKOCTD. HpaBI/IJ'IO PaBHOBCCHUA

pbryara.

HpI/IMeHeHI/Ie IIpaBUJia paBHOBCCHUA pblUara K 6J'IOKy. «3o0110TOC IpaBHUJI0» MCXAHUKH.

KII/I npocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprud. KuHetndeckas W mnoOTeHIMalbHas dHeprus. IIpeBpamnienue
OJIHOTO BUJIa MEXaHUUYECKON SHEPTUU B IPYTOi. 3aKOH COXPAHEHUS DHEPIUH B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomout u onvimol.
1. Ompenenenne pa®OTBl CHIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHUH TeNa IO
TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHii paBHOBECHS phIyara.
3. Usmepenne KII/] HakJIOHHO# ITOCKOCTH.
4. V3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPTHUH.
8 KJIACC

Pa3nen 6. TenjioBble IBJICHUS.

OCHOBHBIC MOJIOKEHHS MOJICKYJISIPHO--KHHETHYECKON TEOpPUU CTPOCHHUS BelecTBa. Macca
U pa3Mepbl aroMOB UM MoJieKysl. OTmBITBI, TOATBEPKIAIOIINE OCHOBHBIC TMOJOXKCHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammueckue u
amop(Hsbie Tena. OOBsICHEHNE CBOMCTB ra3oB, KHUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO--KMHETUYECKOM Teopuu. (CMmauMBaHME W KanWUISpHbIE sIBIEHUA. TemoBoe
pacIIUpEeHHE U CKaTHUE.

Temnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KEHUS YacCTHIL.

Buytpennsas osneprus. CrnocoObl HW3MEHEHHMs BHYTPEHHEH »SHEpPruu: Teruionepenavya Hu
coBepieHre padoThl. Bupl Temnonepeaayu: TeIIONpOBOJHOCTh, KOHBEKIHS, 3TyYCHHUE.



KoimuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BeELIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue W OTBEplEBaHUE KPUCTALUTUYCCKUX
BEIIECTB. YIenbHas Teryora ruiaBineHus. [lapooOpa3zoBanue W KoHueHcanus. McmapeHwue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCHMOCTb TEMIIEpPATyphl KHUIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxxHocTh BO31yXa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUS.

[Tpunnuner  pabotel TermoBbix aBuratene KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATEJIM U 3aIUTA OKPYXKAIOIIEH CPEIbI.

3aK0oH COXpaHEHUs U MIPEBPAILICHUS YHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUKEHUSI.

Ha6monenue nuddysuu.

Habmnronenue siBiieHnit cMauuBaHUs U KaMWJUISIPHBIX SIBICHUH.

Habmronenue TenioBoro pacuimpeHus Te.

H3menenune naBiaeHus ra3a npu K3MCHCHHH 00bEMa M HAarpEBaHUK WITA OXJIAXKICHHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Bunel Tenionepenaun.

Oxutax/IeHre Mpu COBEPIICHUU PAOOTHI.

NGO RAELDE

HarpeBanue npu coBepiiieHUH padOThl BHEUTHUMH CUJIAMH.
. CpaBHEeHUE TEMIOEMKOCTEH Pa3INYHBIX BEIIECTB.
. HaGmroneune kumnenus.
. HabOmroieHue moCcToSsTHCTBA TEMIIEPATyPhI PH TUTABIICHUH.
13. Mopenu TEIIOBLIX ABUTATENEH.
Jlabopamopusie pabomot u onvimol.
OMnBITH IO OOHAPYKEHUIO JICUCTBHS CHJT MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COMM MM caxapa.

S
N P O

OnbITh IO HAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPABIX Tell.
OnpezneneHue AaBaeHUs BO3yXa B OaJUIOHE LIMPUIIA.

OnpIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaXICHUS.

ok wn e

6. IlpoBepka TrHUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIWHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaOnronenue u3MeHEHHUs] BHYTPEHHEH SHEPruM Tejla B pe3yjbTaTe Teionepenadn u
pabOThI BHEITHUX CHIL.
8. HccnenoBanue sSBICHHS TEIJIOOOMEHA P CMEITUBAHUY XOJIOJHON U TOPSYCH BOJIBI.
9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOW MpPH TEII0O0OMEHE C
HarpeThIM METaUTMYECKUM ITHITHHIPOM.
10. OmpeneneHue yAeIbHOM TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiecca uCIapeHusl.
12. OnpeneneHrie OTHOCUTENBHON BIXKHOCTH BO3yXa.
13. Omnpenenenue yaenbHOM TEIIOTHI IJIaBICHUS JIbA.
Pa3znen 7. DiaekTpuyeckne u MArHUTHBIE SIBJIEHHS.
Onexrpuzanus Ten. JlBa poja 3IEKTpUYECKUX 3apsAaoB. BizaumopeicTBue 3apsnKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTB CHIIBI B3aMMOJCHCTBHSI 3apSDKEHHBIX TEJI OT BEJIMYHMHBI
3apsI0B M PACCTOSHHS MEKIY TEJIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh anekTpuyeckoro nosis. [IpuHuun cyneprno3unuu
ANIEKTPUUECKHX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpruyeckux 3apsioB. DJIEMEHTapHBIM 3iiekTpudeckuil 3apsia. CrtpoeHue
aTtoMa. [IpoBOHUKY U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTrO 3apsa.

ONEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS JJIEKTPUUECKOrO TOKA. McTOYHMKH
HOCTOSTHHOTO TOKa. JIGHWCTBHS 3JCKTPHYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuyeckas 1enb. Cuna Toka. OJeKTpudyeckoe HamnpsbkeHne. ConpoTuBIEHUE
IIPOBOJIHMKA. YJEJIIBHOE CONPOTUBJICHME BemecTBa. 3akoH Owma Uil ydacTka LEMH.
IlocnenoBarenbHOE U MapAIIENBHOE COCAMHEHUE IIPOBOJHUKOB.

PaboTta u MOLTHOCTH AJIEKTpHUYECKOro TOKa. 3akoH Jlkoyns—JIeHma. DnekTpuyeckue enu
U MOTpeOUTENHN AIeKTpUUYECKON 3Hepruu B ObITy. KopoTkoe 3amblkaHue.

ITocrosiHHple MarHuThl. B3auMozelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJe€.
MaruauTtHoe noJje 3eMiIH U €ro 3HaueHue Uid ®Ku3HU Ha 3emiie. OnbiT Dpcrena. MaruutHoe nose
AIIEKTPUYECKOro TOoKa. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MarHUTHOIO MOJIs
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO ToKa. Mcmosb3oBaHue
JJIEKTPOABUIaTeNIed B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apanes. SIBieHue aneKTpoMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMYyYEHHS JIEKTPUUECKOW HHEPIUd. OIIEKTPOCTAHLUHU Ha
BO300HOBJISIEMbBIX HCTOYHHUKAX SHEPTUHU.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa pojia AIEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsKCHHBIX TElL.
YCTpOUCTBO U IEHUCTBUE IJIEKTPOCKOIIA.
OneKTpoCcTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
VcTOYHUKY OCTOSTHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DIEKTPUYECKUHN TOK B JKUIKOCTH.
. 'a30BBI#1 pa3psn.
. I3MepeHnue cuipl TOKa aMIepMeTpOM.
. I3mepeHne 31eKTpUYeCKOro HarpsKEHUs: BOJIBTMETPOM.
. PeoctaT u MarasuH conpOTHBIICHUN.
. B3aumopeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTH Pa3/I€IEHUS MTOJIIOCOB MArHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTtHoe nose Toka. DJIeKTPOMAarHur.
. JleiCTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM.
. DIEKTPOABUTATENb IIOCTOSIHHOTO TOKA.
. UccnenoBanue ABIIEHUS IIEKTPOMATHUTHOW MHIYKIIMH.
. Onbrter @apages.
. 3aBUCUMOCTb HalpaBJIeHUs] MHIAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHUS.
. DIIEKTPOreHepaToOp MOCTOSIHHOTO TOKA.

©ooNOR~LDE
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Jlabopamopuwvie pabomot u onvimul.

OMBITHI 110 HAOIIOACHUIO AIEKTPU3ALMH TNl UHAYKIIMEH U TIPU CONMTPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOJIHUKHU U AUDJICKTPUKH.

COopka u rmpoBepka paboThI JIEKTPUUECKON [IENH MTOCTOSHHOTO TOKA.

H3mepenue u peryupoBaHHue CUIIbl TOKA.

N3mepenue u peryanpoBaHue HAMPSKEHUSL.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS

pe3UCTOpa U HAIPSHKEHUSI Ha PE3UCTOPE.

7. OmnbITel, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTH  JJEKTPHUUECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JIIMHBI, IJIOIIA X MTONEPEUHOT0 CEYCHUS U MaTepHaIa.

8. TlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH TPU TOCIIECIOBATEILHOM COCAMHCHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.
10. OmnpeneneHue pabOTHI AIMEKTPUIECKOTO TOKA, WAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHyie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTH CWJIBI TOKA, MIYLIETO Yepe3 JIAMIOYKY, OT HaIlpsKEHHS
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.
15. 3yueHne MarHUTHOTO IIOJIl IIOCTOSHHBIX MAarHUTOB IPH HMX OOBEAMHEHUH U
paszieneHnH.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
17. OnbITH, JEMOHCTPHUPYIOUIHE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUS TOKA B KaTYIIIKE.
18. 3yuenue AeiicTBUS MArHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM.
19. KoncTpynpoBanue U u3ydeHne padoThI JIEKTPOABUTATEIIS.
20. Uzmepenne KI1J] anmexTpoaBUTaTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHHUS 3JIEKTPOMAarHUTHOW MHAYKIMH: HMCCIEJOBAHUE
U3MEHEHU 3HAUeHUS U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexannuyeckue siBJI€HUS.

Mexannueckoe aBukeHHe. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JABWKECHHUS. PaBHOMEpHOE NpsIMOJIMHEWHOE JBWXKEHHE. HepaBHOMepHOE
NpSMOJIMHEHOE JBHKeHUE. CpedaHsis M MTHOBEHHAash CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOoycKkopeHHOE TpsiMOJIHHEHOe nBrxkeHne. CBoOo HOE maneHue. OnbIThI
lNanunes.

PaBHOMEpHOE JBMXEHHE MO OKPYXKHOCTH. [lepuoa m wactora oOpamenus. Jluneinas u
yIJIoBasi CKOpoCTU. LIleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Herotona. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IlpuHnun
CyNEPIO3UIUU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHHsI CKOJIbKEHUS, Cuila TPEHHS
MIOKOSI, IPYTHE BUbI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1aner Bokpyr Comnna. IlepBas kocmuueckas ckopocTs. Heecomocts u
IIepPErpy3KH.

PaBHOBecue matepuanbHOi TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpauieHus. MomeHT cuisbl. LleHTp TsbxecTy.

Nmnynec Tena. M3smenenne umnyinabca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs HMMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannyeckass pabota U MomHOCTb. PaboTa cunm Tskectd, ynpyroct, Tpenusi. Cs3b

OHCPIUuun

u pa6OTBI. HOTGHI_[I/IaJ'IBHaH OHEprusa TEjla, NOAHATOrO HaAd IIOBCPXHOCTHBKO 3CMIIH.

IToTrenumanbHas 3HEprus c:xarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHue MEXaHUYECKOTO JIBMXKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHEHHE TYTeH W TPACKTOPHH IBMKEHUS OJHOTO U TOTO K€ Teja OTHOCHTEIHHO
Pa3HBIX TEJ OTCYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO JBUKECHHUS.

4. VccnenoBaHue MPU3HAKOB PaBHOYCKOPEHHOTO JBUKECHHUS.

5. HalOmropenue nBuxkeHUs Teja 10 OKPYKHOCTH.

6. HaGnronenne MexaHMYECKHX SBIICHUH, POUCXOIANINX B CHCTeMe OTcuéTra «Temexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HUKH.

7. 3aBHCHUMOCTbh YCKOPEHHS Teja OT Macchl Teja U ACHCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHne paBeHCTBA CHII TIPU B3aUMOJICHCTBUM TEI.

9. H3meHneHwue Beca Tena MpH yCKOPEHHOM JBMIKEHUH.

10. Ilepenaya ummnysbca Mpu B3aMMOIEHCTBUHM TeJl.

11. IlpeoOpa3oBaHus 3HEPTUM MIPH B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyJIbCa TP HEYIIPYTOM B3aHMOICHCTBHUH.

13. CoxpaHeHue UMITyJIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBHH.

14. HaGnroeHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHnne MeXaHNYECKON 3HEPTUuH MpH CBOOOTHOM a/ICHUH.

16. CoxpaHeHnue MEXaHWUIECKON SHEPTUH MPH JBMKEHUH TEJa 0] ICHCTBUEM TPY>KUHBI.

Jlabopamopnwvie pabomot u onvimul.

1. KoncTpyupoBaHMe TpakTa JJIsi pa3roHa U JaJbHEHIIErOo PaBHOMEPHOIO JBHIKEHHS
HIapUKA WIH TEIEKKH.

2. OmnpeneneHne CpeaHE CKOPOCTH CKOJBKEHHs OpycKa WM JBIDKCHHS HIapUKa TI0
HAKJIOHHOM IIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Telda NpU PaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBUJKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka TrHMOTE3bl: €CIM TNPH PABHOYCKOPEHHOM JIBKEHMHM O€3 HavaabHON
CKOPOCTH IIyTM OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MIPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenmoBaHue 3aBUCHMOCTH CHJIbI TPEHUS CKOJBKEHHUS OT CHUJIbl HOPMalbHOIO
JTaBJICHMSL.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSI.

8. Omnpenenenue kECTKOCTH MPY>KUHBI.



9.

Omnpenenenue pabOTBl CUIIBI TPEHUS IPU PABHOMEPHOM [BI)KEHUM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenne pabOTBl CHIIBI YHOPYTrOCTH IHpU MOABEME TIPy3a C HUCIOJIB30BAHUEM

HCIIOABHWXXHOI'O U ITIOABHXKHOI'O 0JI0KOB.

11. U3yyeHue 3aKoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJie0aHUsI U BOJIHBL.

KonebarenbHoe nprkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJCOAHWI: TEpUOJ, YacToTa,
aMIuTyna. Marematudeckuil W NOpPYKUHHBIM MasTHUKU. [IpeBpamienue »sHepruud npu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxarmue koneOanus. BeiHyX)1eHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoOJH. [IpogonpHbIe U TonepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPJOM TeJle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(pa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

1. HaOnromenue koieOaHMA TN MO/ NIEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGnropenue koneOaHui Tpy3a Ha HUTH U HA MIPYKUHE.

3. HabmroneHue BbIHYXKJCHHBIX KOJIEOAHUH U Pe30HaHCA.

4. PacnpocTpaHeHHEe IPOIOIbHBIX U MONEPSUHBIX BOJIH (Ha MOJICIH).

5. HaOnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKycTUYECKUH pPEe30HAHC.

Jlabopamopuwie pabomovt u onvimot.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MAaTEMaTHYECKOTO MasiTHHKA.

2. OmnpezeneHre 4YacTOTHI U TIepHO/Ia KoJIeOaHHU MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepHOAa KoJeOaHUI MOIBEIIEHHOIO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBHCUMOCTH TEpHO/a KOJeOaHUH MPYKUHHOTO MasTHHKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH MepHOAA KoyleOaHMH Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JOEMOHCTPUPYIOMIME 3aBHCHMOCTh IE€pHOAa KOJEOAHWH TMPYKUHHOTO
MasiTHHKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHUs! CBOOOAHOTO MaJICHHUS.

Pa3nen 10. DiieKTpOMarHuTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VICrionb30BaHre 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOiiCTBa cBeTA.

Jlabopamopusie pabomuvt u onvimol.

1.

W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.

Pazgen 11. CBeroBble siBJICHHSA.
JlyueBass monens cBera. Mcrounuku csera. IIpsamosiMHENHOE pacIpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.



[Ipenominenue cBeta. 3aKoH MpeaomiieHus cBeTa. [lonHoe BHyTpeHHEe OTpa)keHHE CBETa.
Hcnonp30BaHnE NOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHUECKUX CBETOBOJAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtudeckas cucremMa (oToamnmapara, MHUKpPOCKONa U
Teneckona. ['ma3 kak ontudeckas cucreMa. biin3opykocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro csera B criekTp. OnbiTel HpioToHa. CriojkeHre CEeKTPaTbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©CooNORALDE

[IpsiMonuHEITHOE pacIpOCTPaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenue n300pa>keHUit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

ONTUYECKUN CBETOBOI.

Xoa myueil B cobuparolei IuH3e.

Xoq Jiydeil B paccenBarolen JIMH3E.

[Tomyuyenue n300pa>keHUIA ¢ TOMOIIBIO JIH3.

[Tpunuun neficTBus QoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogensb riasa.

11. Paznoxxenue 6esoro cBeTa B CIIEKTP.

12. Tlony4yenue 6en0ro cBeTa NpH CIOKEHUH CBETa Pa3HBIX [IBETOB.
Jlabopamopuwvie pabomot u onvimel.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH YIila OTPaXKEHUSI CBETOBOTO JIy4a OT yIJia MaJIeHHs.
W3yueHne xapakTepuCTHK H300paKeHHUS TIPeMETa B IIIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH yIJIa TPEJIOMIJICHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
IpaHUIIEe «BO3TYX—CTEKIO».

[Tony4yenue n300paxKeHnit C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHUECKOMN CHIIBI COOMPAOIIEH JTNH3BL.
OmBITHI IO PA3TI0KEHUIO OEJIOr0 CBETa B CIIEKTD.

OnbITEl O BOCHPHUATHIO 1[BETa MPEIMETOB NpU UX HAOIIOJAEHUU uepe3 IBETOBbIE
GUIABTPHIL.

Pa3nen 12. KBaHToBbI€ sIBJIEHHS.

OmneiTel Pesepdopaa u ninanerapras mojens aroma. Moaens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHeHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOIO sjpa.
Hyknonnass Mopmens aroMHoro siapa. Mzorombsl. PanmnoaktuBHBIE mpeBpamieHus. llepuop
MoJIypacnaaa aTOMHBIX sIIEp.

SnepHble peakiy. 3aKOHBI COXPaHEHMSI 3aps0BOIO M MACCOBOTO YHMCEN. DHEPIUsl CBSI3U
aTOMHBIX saep. CBsa3p macchl W dHepruu. Peakuum cuHTe3a W JeneHus saep. MctouHukn
sHeprun CoJHIA U 3BE3]I.

Snepnas sHepreTuka. /IedcTBHAS paJquOAKTUBHBIX U3TyYE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wn

CrHeKTpbl U3JIy4€HUs U TOTJIOLICHHUS.

CrnieKTphl pa3Iu4HbIX Ia30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOMUX U3TyYSHUH.

Perucrpanus uznydeHust IpUpOJHBIX MUHEPAIOB U IIPOAYKTOB.



Jlabopamopuwvie pabomot u onvimul.

1. HaOxromeHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYUYCHHUSI.

2. UccrnenoBaHue TPEKOB. HM3MEPEHUE DHEPTrHUHM YACTHIBI 10 TOPMO3HOMY NyTH (I10

dororpadusm).

3. H3mepenwue paanoakTHBHOTO (oHA.

IToBTOpHTE/IBLHO-00001IAI0IINI MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOINIT  MOAYIh MpEAHA3HAYCH JUIsi CHUCTEMATH3aIlMU |
0000111eHUS TPEIMETHOTO COACPKAHUS U OIbITA AEATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUECHUU
BCEro Kypca (pu3uku, a Takke ISl MOArOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
du3uKe a5 00yqaroUXCsl, BHIOPABIINX 3TOT y4eOHBINH peaMeET.

[lpy wW3yYeHUH JAHHOTO MOJIYJS PpEATM3YIOTCS UM CHCTEMAaTH3HPYIOTCS  BUIBI
NESTENIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreunBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMbIX PE3yNIbTaTOB 00y4deHus, (popMHUpyeTcs eCTECTBEHHOHAyuYHas
IPaMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HCCIICAOBAHHS SIBICHHH INPHPOJIBI W TEXHUKH,
OBJIQJICHUE YMEHHAMHU OOBSICHATH (U3UYECKUE SBICHUS, TMPUMEHSS IOJIYYCHHBIC 3HAHUS,
peliaTth 3a7a4u, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIBHBIE.

[TpuHIMNIHATBHO AEATETLHOCTHBIN XapakTep AJAHHOTO pa3felia peanusyercs 3a C4ET Toro,
YTO 00YYaroIIMeCs BBIMOIHAIOT 33JaHHs, B KOTOPBIX UM IMpEIaraeTcs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHUN PAcCIIO3HABATh M HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPYKaroIIel MPUpo/ie U OBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUS (PU3UUECKUX SBICHUH, B TOM 4HCIe s
MPOBEPKH THITOTE3 U TOJTYYCHHUS TEOPETUICCKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HamOoyiee BAXKHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHH,
Harpumep, MPaKTHUYECKOIO MCIOIb30BaHMUs PA3IUYHBIX HMCTOYHMKOB JHEPrUM HA OCHOBE
3aKOHa MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHMUSA

W3ydyenne QUMK HAa YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HANpaBiIeHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MECTAIIPCAMETHBIX U IIPEAMETHBIX 06paBOBaTeHBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuJatorerocst OyayT chOpMUPOBAHBI CIICTYIONINE IMYHOCTHBIC PE3YJIbTATHI B YACTH

1) mnaTpuoTHYECKOro BOCIIUTAHUS:

- MPOSIBJICHHUE UHTEpPEeca K UCTOPUHU M COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (hHU3HUECKOM
HayKH,

- IEHHOCTHOE OTHOIICHHUE K TIOCTUKECHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaskIaHCKOT0 M IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS :

- TOTOBHOCTh K aKTMBHOMY YYaCTHIO B 00CY)KJIEHUU OOIIECTBEHHO 3HAUYUMBIX U ITUYECKUX
po0JIeM, CBS3aHHBIX C TPAKTUYCCKUM MPUMEHCHHEM JOCTKEHUN (PU3NKH;

- 0CO3HaHHME BaXKHOCTH MOPATBbHO--3TUYECKUX MPUHITUIIOB B IEATEIBHOCTH YUEHOTO,

3) 3cTeTHYeCKOro BOCIUTAHUS:

- BOCIIPHUSITHE ICTETHUECKUX KadyecTB (DPM3MUECKON HayKu: €€ TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS

- OCO3HAHUE IEHHOCTH (PU3MYECKOH HAyKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BayKHEHIIIEH COCTABNSIONICH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JTHO003HATETFHOCTH, HHTEPEca K UCCIEA0BATEIbCKOM e TEIbHOCTH,

5) opMupoOBaHHS KYJIbTYPbI 3I0POBbsSI H IMOIMOHAILHOT0 0JIATOTIOJTY UM

- OCO3HAaHME NEHHOCTH O0e30MacHOro 0o0pa3a XH3HH B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWJ O€30MacHOro TMOBEACHHWS Ha TpaHCIOPTE, Ha JA0porax, c
ANEKTPUYECKUM U TETIOBBIM 0O0OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa peQIIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y JPyroro 4eioBeKa,;

6) TPy10BOT0 BOCTIUTAHUS:

- aKTMBHOE YJ4acTHC B PEIICHUH MPAKTHYECKHMX 3a1a4 (B paMKax CeMbH, 00pa30BaTeIbHOMN
OpraHu3aly, TOpOjAa, Kpas) TEXHOJIOTMYECKOW U  COIMAJbHOW HAIpaBICHHOCTH,
TPEOYIOIIMX B TOM YHCJIEC U (PU3NIECKUX 3HAHUHA;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUIo Mpodeccuid, CBA3aHHBIX ¢ (U3UKOI,

7) 3K0JIOTHYeCKOr0 BOCITUTAHMS:

- OpHEHTalMsl Ha NpPUMEHEHWE (U3WYSCKUX 3HAHWW IS pEIICHHs 3a7ad B OOJacCTH
OKpYKarollel cpenpl, MIIAHUPOBAHUS MOCTYMKOB U OIEHKA WX BO3MOKHBIX MOCIEACTBHIMA
JUTSL OKPYXKAFIOIICH Cpe/ibl,

- OCO3HaHHE II00ATLHOTO XapaKTepa HKOJIOTUYECKUX MPOOIeM U MyTel UX PEIICHNUS;

8) amanTanuu K U3MEHSIIIHUMCS YCJIOBUSAM COMAJILHON Y IPHPOTHOI Cpebl:

- TOTPeOHOCTh BO B3aUMOJEHCTBUM NPU BBINOJIHEHUU MCCIEAOBAaHUN U TMPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATEIbHOCTD;

- moTpeOHOCTh B (DOPMUPOBAHWUU HOBBIX 3HAHWK, B TOM YHCIEe (OPMYIHpPOBATH HJCH,
MIOHSITHSI, TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSX,

- OCO3HaHME e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEN B 001acTH (pU3uKH;



® - [JJTAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHIA;

¢ - CTPCMJICHHUC aHAJIM3UPOBATH W BLIABJIATH B3aMMOCBA3U IPHUPOADI, O6H_I€CTB3, U 5KOHOMHMKH,

B TOM 4YHCJIC C HCIIOJIb30BAHHUCM (1)I/I3I/I‘IGCKI/IX 3HaHPII>i;

® - OLEHKAa CBOMX JCHUCTBUM C YYETOM BIMSHUSA HA OKPYXKAIOIIYI0 Cpelay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEICTBUH.

METANPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOGHHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocss Oyayr chOpMUPOBAaHBI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLME II03HABATEJIbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHMKAaTHUBHbBIC
YHUBEpCalIbHbIE Y4eOHBIC IEHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHBIE YIeOHBIE ICHCTBHS.

Ilo3HaBaTe/bHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble Jornueckue geiicTBUs:

BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALINN, OCHOBAHHS JJIs1 00OOIICHUS
U CpaBHEHUS,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPECUYHA B PACCMATPUBACMBIX CpaKTaX, JaHHbIX U
HAOIOZCHUSAX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BbIABJIATE HNPUYUHHO--CJICACTBCHHLIC CBA3W IIPU H3YUCHUH (1)I/ISI/I‘ICCKI/IX SIBIICHUM H
IPOIIECCOB, JIeNaTh BBIBOABI C HCIOJb30BAHUEM JIEYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBSI35X (DU3NYECKUX BEJIINYMH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CHoco0 pemieHus ydeOHOW (u3Mueckoi 3anadu
(cpaBHEHHE HECKOJNBKMX BapHaHTOB peEIICHHs, BHIOOp HambOosiee IMOIXOAAIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPHEB).

Bba3oBble ucciaenoBaTeabCcKue AeiicTBHS.

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKIUI HHCTPYMEHT MTO3HAHMUS,

MPOBOJIUTh MO CAaMOCTOATEIbHO COCTABICHHOMY IUIaHY OIbBIT, HECJIOXKHBII
(GU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DH3NIECKOTO SBJICHHUS,
OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHMIO, MOJTYICHHYIO B XOJIE
MCCJICIOBAHUS WIIH SKCIIEPUMEHTA,

CaMOCTOSATENIbHO  (opMynupoBaTh 0000IIEHHWS ¥  BBIBOABI IO  Pe3yJbTaTam
IPOBEEHHOTO HAOIIO/IEHNS, OTIbITA, UCCIIEIOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JTajbHEHNIIIee pa3BUTHE (DU3UIECKUX TPOIECCOB, a TAKXKE
BBIJIBUTATh TIPEATOIOKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

Paborta ¢ nndopmanmei:

NPUMEHSTh Pa3IMYHBIe METOABI, HHCTPYMEHTHI M 3alpoChl MPH TIOUCKE M OTOOpE
UH(POPMALIMU WK TAaHHBIX C YYETOM MPEUI0KEHHON yueOHO (hru3ndecKoi 3a1a4u;
aHaATU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3IUUYHBIX
BUJOB U (JOPM MPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (hopMy mpericTaBieHHs HHYOpPMALUU U
WITIOCTPUPOBATh pELIaeMble 3a/aud HECJOXHBIMH CXEMaMH, JAuarpaMMaMiy, WHOU
rpaduKol U UX KOMOMHAITUSIMH.



KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

B XOJ¢ OOCYXJCHHMS Yy4eOHOro MaTepuaja, Pe3yJIbTaTOB JIaOoOpaTOPHBIX pPabOT H
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYMIECTBY 00CYK/IaeMOil TEMBI U BBICKA3bIBATH UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOIepKaHNue OJIaroKelaTeIbHOCTH OOIICHNUS;
COMOCTABJISITh CBOU CYKICHUS C CYXACHHSIMH JIPYTMX YYaCTHUKOB JHAJIOTa,
0OHapYUBATh Pa3INYNE U CXOJCTBO MO3UIIUH;

BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMCHhbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTaBIATh  PE3yJbTaThl  BBIOJHEHHOTO  (DM3MYECKOr0  OIBITA
(PKcnepuMeHTa, CCIIeIOBAHMUS, IIPOCKTA);

MOHUMATh W HMCIOJIh30BaTh MPEHMYIIECTBA KOMAHJIHONW W WHIUBUIAYATHHOU pPaOOTHI
IPY PEUICHUN KOHKPETHOH (PH3HUECKOM TPOOIEMBI,

NPUHUMATh IEJIM COBMECTHOW JEATEIHHOCTH, OPraHHW30BBIBATH JCHCTBHS TIO €&
JTOCTHKEHHIO. PACIIPEISNISATh POJIM, 00CYKIaTh MPOIECCHl U PEe3yJbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHHS HECKOJIBKUX JIFOJCH;

BBITIOJHATh CBOKO 4YacTh PabOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yjbTaTra IO CBOEMY
HAIPaBJICHUIO U KOOPIMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OIICHWBATh KAYeCTBO CBOCTO0 BKJIaJa B OOIMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YUACTHHKAMU B3aUMOICHCTBHSI.

PerJIHTI/IBHI)Ie YHuBEpPCAJIbHbIC y'leﬁHbIe JelcTBUS

Camoopranm3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOIUX JUIsl peHIeHUs
(bu3nUecKux 3HaHUH,;

OPHEHTHPOBAThCS B PA3IMYHBIX MOJXOJaX MPUHATHSA peleHuil (MHAMBUAYaJIbHOE,
NPUHSTHE PELICHHUS B TPYIITIE, IPUHITHE PEIICHUHN TPYIION);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3ajauyd MM IUIaHa
UCCIIEIOBAaHNsl C Y4ETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBAaTh MpeajiaraeéMble BapUaHThl PEIICHUH;

JieJ1aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJLJIEKT:

JaBaTh a/IeKBaTHYIO OIIEHKY CUTYyallH U Mpejiarath miaH e€ u3MeHEeHMs,

OOBSACHATh TPUYMHBI JIOCTHOKEHHS (HEJOCTHIKEHUS) pPE3yJbTaToOB JESTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTb KOPPEKTHBBI B IEATEIBHOCT (B TOM YHCIIE B XOJ[ BBIMOJHCHUS (PU3NIECKOTO
UCCJICIOBAaHMS WM MPOCKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HM3MCHHBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH,;

OILICHUBATh COOTBETCTBUE PE3yIbTaTa LEIN U YCIOBUSM,;

CTaBUTh ce0s1 Ha MECTO APYTOro yeloBeKa B XOJ€ CIOpa WM AUCKYCCUU Ha HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYyIoro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MNpU pemeHud GU3NYECKUX 3a4ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATDBI



K konmy oOydeHust B 7 KJjiacce IpeJIMETHBIC Pe3yibTaThl Ha 0a30BOM YpOBHE JIOJKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTH y OOYJAIOIIUXCS YMEHUI:

UCTIONIb30BAaTh TOHATHS. (U3MYecKkne W XHWMHYECKHE SBIEHHs, HaONIoJeHue,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYJa,
arperaTHple COCTOSHHS BemiecTBa (TBEpIOE, XKUAKOE, ra3000pa3HOe), MEXaHHYECKOe
IBWKEHHE  (paBHOMEpPHOE, HEpaBHOMEpHOE,  IMPSIMOJHMHEWHOE),  TPaeKTOpHs,
paBHOJICHCTBYIONIAsE cwia, naedopmanus (ympyrasi, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIINECS COCY/IBI,

paznuuath siBieHus (auQy3usi, TEIUIOBOES JBIKCHNUE YaCTHII BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBM)KEHHE, MHEPLHs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpAIEHMs, Iepefavya JaBJICHHUS TBEPIBIMU
TeNlaMH, )KUAKOCTSAMH M ra3aMu, arMoc(epHOe aBJIeHNe, TUIaBaHUE TeJl, IPEBPaIICHHs
MEXaHUYECKOW YHEPTUH) 110 OMMCAHHIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HYECKOe SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B IMPHUPOJE. NMPUMEPHI ABIKEHHS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHBOHW NPHUpOJE, NEHCTBUE CHIIBI TPEHHUS B IMPUPOJAE H
TEXHHKE, BIMSHHE aTMOC(EpPHOro MABICHUS Ha JKUBOW OpPraHW3M, IUIaBaHHUE PBIO,
pBIYard B TeJ€ YeJIOBEKa, NMPH ATOM IMEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUCCKUX SIBJICHUI;

OIHCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUECKUE SBIICHHS, HCIIONB3Ys (PU3NIECKHE
BeJIMYMHBI (Macca, 00BbEM, MJIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YNOPYTOCTH, CHJIa TSDKECTH, BeC Tejla, CWiIa TPEHHUs, MAaBICHHE
(TBEpmoro Tema, JKMAKOCTH, ras3a), BBITAIKHMBAIOIIAs CHIa, MeXaHHdYeckas padoTa,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(PQHUIMEHT TIIO0JIE3HOTO JEHCTBHUS
MEXaHU3MOB, KMHETHYECKasl M TOTCHIUAbHAS DHEPrHs), NMPU OMUCAHUM MPABUILHO
TPaKTOBaTh (PU3MUECKUI CMBICIT UCIIOJIb3yEMBIX BEJIMYMH, UX 0003HAUEHUS U €JMHULIBI
Gu3nYecKux BEJIWYMH, HAXOTUTHh (OPMYJIbI, CBSA3BIBAIOIIME IAHHYIO (U3UYECKYIO
BEIIMYUHY C JPYTUMHU BEIUYMHAMH, CTPOHUTH TpapUKH H3YYCHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEJIUYHH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3WUECKHE SBICHUS W TPOIECCHl, HCIOIB3YS
npaBUia CIIOXKEeHUsI cUIl (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH
ApxuMena, TpaBWIO paBHOBecHs pbruara (0Jioka), «30J0TOE TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHWs MEXaHWYeCKOW OJHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA W 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHUE;

OOBSICHATH (U3NYECKHE SBJICHUS, TPOIECCHl W CBOWCTBA TEJN, B TOM YHUCIE W B
KOHTEKCTE CHUTYaIMi MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISATH MPUIHHHO-
-CJIeJICTBCHHbIE CBSI3M, CTPOUTH OOBbsICHEHHE U3 1—-2 JOrMYecKux LIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHBIX CBOMCTBa (U3HUECKUX SABICHHUM, (U3NYECKMX 3aKOHA WU
3aKOHOMEPHOCTH,

pemath pacuéTHple 3amaun B 1-2 neiicTBHsA, HMCHONB3ys 3aKOHBI U (POPMYIIBI,
CBsI3pIBAIOIIME (PU3MYECKHWE BEIMYMHBI. HA OCHOBE aHAlW3a YCIOBHS 331a4d
3alKChIBaTh KPAaTKOE YCIIOBHE, MOJCTABIATh (hU3NUecKue BENUYMHBI B (QOPMYIBI U
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIE UIS PELICHHUs
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOTYYCHHON (PU3HUECKOI BEIUYHHBI,



pacrio3HaBaTh NpPOOJIEMbI, KOTOPhIE MOXXHO pPEIIUTh NPU IOMOIIM (PHU3HUECKUX
METOJOB, B OIMCAHWM MCCIEAOBAHUSA BBIACIATH IMPOBEPAEMOE IIPEAIOJIOKECHHE
(rumote3y), pas3nuM4aTh M HMHTEPIPETUPOBATH NOJYYCHHBIH pE3yJbTaT, HAaXOJHUTh
OIIMOKH B XOJI€ OTIBITA, I€1aTh BBIBOJBI 110 €T0 PE3YJIbTaTaM;

NPOBOJIUTH ONBITHI MO0 HAOIIOACHUIO (PM3MUECKUX SBICHUNA WM (PU3HMUECKUX CBOMCTB
Tes: (OPMYIHPOBATH TPOBEPSIEMbIE MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, 3alIUChIBATh X0/ ONbITa U (OPMYJINPOBAThH BHIBOJIBI;
BBITOJIHATH NPSMBIE U3MEPEHHUSI PACCTOSIHUS, BPEMEHH, MACChl Tesla, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJIb30BAHMEM AHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, 3aMMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOM MOrpeIHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOI (hPM3MYECKON BEITUYMHBI OT JPYroH ¢
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITYyTH PABHOMEPHO JIBUXKYILETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHHMSI T€J, CHJIBI YIPYTOCTH OT YAJWHEHUS IPYKUHBI, BBITAJIKABAIOIICH
cuibl OT oOBbEMa MOrpyXKEHHOM YacTH Tejla M OT IUIOTHOCTU JKHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOMHBI, Ha KOTOPYIO IOTPYXEHO TeJo,
YCIIOBHI IUIABaHHs TeJ, YCJIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4yeOHOro HCCIEeN0BaHMs, COOMpaThb YCTAHOBKY M  BBIIOJHATH
U3MEpEHUs, CleAysl NPEJIOKEHHOMY IUIaHy, (PUKCHUpOBATh PE3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX TaOIHUI U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEIOBaHMUS;

IPOBOJIUTh KOCBEHHBIC H3MepeHHs (u3nveckux BenudyuH (IMJIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUsS CKOJBXKEHHS, MJABICHHUE BO3AYXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha IOTPYKEHHOE B KUAKOCTb TEIO,
K03 (UIMEHT TOJIE3HOTO JCHCTBUS MPOCTBIX MEXAHU3MOB), CIEIys MPEIOKCHHOU
MHCTPYKLMU: [IPU BBIMOJIHEHUN U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAYEHUE UCKOMOM BEIMUUHBI;

coOnrofarh TMpaBuja TEXHUKH 0€30MacHOCTH mpu  paboTe ¢ J1abopaTOpHBIM
00opyoBaHuEM,;

yKa3bIBaTh MPHUHIMIIBI JEHCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/ b, OapOMETp, pbluar, MoJBUKHBIN U
HETOABIKHBIN OJIOK, HAKJIOHHAs! IIIOCKOCTB,

XapakTepu3oBaTh MPUHLUIBI JCUCTBUS M3YYCHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX omucaHusi (B TOM YHCIE. TOAMIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMYECKH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), UCIOJb3ys 3HAHUS O CBOWCTBaX (M3UUECKUX SIBICHUH M HEOOXOIMMBIC
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTE TMpPHUMEpPHl (HAXOMUTh HMH(GOPMALUIO O TPUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUS (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HHM Ui OOeCredeHus
0e30macHOCTH TpH OOpaleHUuH ¢ MpUOOpaMH W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHMs] 3/I0pOBbSI M COOJIOAEHUS HOPM OKOJIOTMUYECKOTO TOBEACHUS B
OKpYXKaroIleH Cpese;

OCYILLECTBIISATh OTOOP HMCTOYHUKOB HH(opManuu B VIHTepHETe B COOTBETCTBUM C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIUXCS 3HAHUN U MYTEM CPABHEHMSI



Pa3IMYHBIX UCTOYHHUKOB BBIIEIATh HH(GOPMALIMIO, KOTOPasl SBJSETCS TPOTUBOPEUMBOM
WJIU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPU BHINOJHEHUH Y4EOHBIX 3aJaHUI HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
($U3UUECKOTO COAEpIKaHUs, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQ/IeTh MpUEMAMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB MH(pOpMAUU (PU3NYECKOTO COAEPKaHUS, B TOM YHCIIe MyOJIMYHO JeNaTh
KpaTKhe COOOIICHHUS O Pe3yNbTaTax MPOEKTOB MIIM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
IrpaMOTHO HWCHOJb30BATh HM3YyYCHHBIH MOHATUHHBIA amnmapar Kypca (QH3HKH,
CONPOBOXAATh BBICTYIIJICHUE IPE3CHTALIUEH;

IIPYU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeeiaTh 00s13aHHOCTU B
TpYyIIIEe B COOTBETCTBUU C MOCTABICHHBIMHU 331a4aMH, CIE€IUTh 3a BBIIIOJHEHUEM IIJIaHa
NEHCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKIJIAJ B JEATEIHHOCTH TPYIIIHI,
BbICTpauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K koniy oOydeHnus B 8 KJjacce mpeIMeTHBIC Pe3yabTaThl HA 0a30BOM YpPOBHE JOJIXKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

WCIIOJIH30BaTh TMOHATHSA: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKEHUE aTOMOB H
MOJIEKYJ, arperaTHble COCTOSHHUS BEIEeCTBA, KPUCTAIIMYECKHEe W amMopdHbIe Tena,
HACBIIICHHBIA U HEHACHIIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSS
SHEPrus, TEIIOBOM JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUHN 3apsij, dJICKTPUUECKOE
MoJie, TMPOBOJHUKH W JUDJICKTPUKHU, TMOCTOSHHBIM SICKTPUYECKUNA TOK, MarHUTHOE
oJIe;

pa3nuyath SBJICHUS (TEIUIOBOE pPACHIMPEHHE M C)KaTHe, TEIulolepeaada, TErIoBOe
paBHOBeCHE, CMayuMBaHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHUE, KOHACHCAIMS,
TJIaBJICHUE, KPUCTAJTH3ALIUS (orBepmeBanme), KHUTICHUE, TerJIonepeaaya
(TerTONPOBOAHOCTD, KOHBEKIIMS, H3JIYUYCHHE), DJICKTPU3AlUsA TEJ, B3aUMOCHCTBHE
3aps/ioB, ACHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE
MarHuTOB, JACHCTBME MATrHUTHOTO MOJS Ha MPOBOJHHMK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKIMA) TI0 OIMHCAHHWI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE (PU3NUIECcKoe SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SBJICHUN B OKPYKAIOIIEM MHpE, B
TOM 4HClIe (QU3NYECKUEe SBICHUS B TPHUPOJE. TOBEPXHOCTHOE HATSIKECHUE U
KaMWUISpHBIE SIBIICHUST B TPHUPOJAE, KPUCTAUIBl B mpupone, uznydeHue CoiHIa,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra,
AJICKTPUYECKUE SBIICHUS B aTMocdepe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMid, Apeiid MOJIICOB, poJib MAarHUTHOTO MOJS JJS KU3HH Ha
3emIie, ONSPHOE CHUSHUE, MIPH ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIC CBOMCTBA (NPU3HAKK) (PU3UUCCKUX SIBIICHH;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TN U (U3UUYECKUE SIBICHUS, UCTOJB3Yys (hHU3HUECKUe
BEJIMYMHBI (TemIeparypa, BHYTPEHHSSI DHEPIUs, KOJMUYECTBO TEIUIOTHI, YyEIbHAs
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTAa IUIABJICHMS, YZAEJIbHass TeIuloTa
nmapooOpa3oBaHus, yaelbHas TEIUIOTAa CTOPAHMS TOIUTHBA, KOY(PQHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BJIAXKHOCTh BO31yXa, AJEKTPUUYECKHUI
3apsijl, CUJla TOKA, OJJIEKTPUYECKOE HANpsDKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yIeIbHOE COMPOTUBIICHUE BEUIECTBA, paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKA), TPH



ONHCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKHH CMBICI HCHOIb3YEMBIX BEJIHUYMH,
0003HauCHHST M eIUHUIBI (U3NIECKUX BEIMYHH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (HU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH Trpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUUYMH;

XapakTepu30oBaTh CBOMCTBA Tel, (PU3MUECKUE SBJIEHUS W NPOIECCHl, HCHOIb3Ys
OCHOBHBIEC IIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKONM TEOPUM CTPOCHMS BELIECTBA,
NPUHIUI CYNEpHO3UIUK ToJield (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPaHCHHS
3apsana, 3akoH Oma ans yyacTka uend, 3akoH J[xoyns—JleHua, 3akoH cOXpaHEHHs
SHEpPruy, MpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUCBIBATh €rO
MaTEMaTHYECKOE BBIPAXKCHMUE;

OOBSCHATh (PU3MYECKHE MPOLECCHl W CBOMCTBA TEll, B TOM YHUCIE U B KOHTEKCTE
CUTyauumn IIPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISBIIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHWE M3 1-2 JOTrMYecKuX IIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3UUECKHX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3amaun B 2-3 JEHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIMe (U3MYECKUE BEJIMYMHBI. Ha OCHOBE aHalM3a YCJIOBHA 3a/lauu
3allAChIBaTh KPaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK AAHHBIX U PELICHUS 3alayH,
BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE IS €€ PEUICHHUs, TPOBOIUTH PACUETHI U
CpaBHUBATh MMOJIyYEHHOE 3HAYCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMH JJAHHBIMH;
pacno3HaBaTh MPOOJEMbl, KOTOpPbIE MOKHO pEIIUTh MpU TOMOIIM (PUINYECKUX
METO/IOB,  MCIOJb3ysd  ONHMCAaHUE  HCCIEAOBAHUSA,  BBIACIATH  IIPOBEPSIEMOE
IIPEANOJIOKEHUE, OLCHUBATh IIPABUIBHOCTh IOpsAJKA IIPOBEACHUS HCCICIOBAHMS,
Jle11aTh BBIBOJIBI,

HPOBOJIUTH OMNBITHI M0 HAOIIOACHUIO (PU3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
Ten (KamwuisipHbIE SBICHHS, 3aBUCHMOCTh JaBJICHHUS BO3lyXa OT ero o0béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCTHIBAHUS M HATPEBAHMS IIPU U3JIy4EHUH OT LBETA
u3nyyaromeid  (Morjomaromeil) MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOABI  OT
TEMIIEpaTypbl KUAKOCTM M IUIOWAAX €€ IIOBEpXHOCTH, DJJICKTpU3alMs Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3apsA70B, B3aUMOJACHCTBUE MOCTOSHHBIX MAarHuTOB,
BU3yaJIN3al1sl MAarHUTHBIX TOJIEW TOCTOSSHHBIX MAarHUTOB, JEHCTBHS MarHUTHOTO ITOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJICKTPOMArHUTA, CBOWCTBA JJIEKTPOIBUTATEIIS
NOCTOSTHHOTO TOKa): (popMy/nMpoBaTh MpOBEpsSEMbIC TPEINOI0KEHHs, CcOOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O0OpYylOBaHUS, ONHUCBHIBATH XOJ ONbITA H
(bopMyITUPOBaTh BHIBOIHI,

BBIINIOJIHATh MPSMBIE U3MEPEHMS TEMIIEPAaTypbl, OTHOCUTEIBHON BJIAXXHOCTU BO3/yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOTOBBIX MPUOOPOB U JaTUMKOB
(¢u3MUeCKUX BEJIMYMH, CPaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COIIOTHON MOTPELTHOCTH,;

NPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOI (hPM3NYECKON BETUYMHBI OT JPYTroH ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEpPEHHH (3aBHCUMOCTH CONPOTHBIICHHS MPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU MONEPEYHOIO CEYCHMs M YIEIBHOIO CONPOTHBIICHHS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, HAYIIETO Yepe3 MMPOBOJHUK, OT HANPSKEHUS HA IPOBOJHHUKE,
UCCJICIOBAaHUE TOCJICAOBATEIBHOIO U IapajuIeIbHOTO COCIUHEHUH IPOBOHUKOB):
IUITAHUPOBATh UCCIIEI0OBaHUE, cOOMPAaTh YCTAHOBKY W BBINIOJHATH U3MEPEHUSs, CIexys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3ybTAThl MOJYUYCHHON 3aBUCUMOCTU B BHUJIE
TaOIHI U TPaUKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM UCCIIEIOBAHMNS;

® POBOAUTH KOCBCHHBIC U3MEPEHHs (H3MYECKHX BEIUYUH (yIeTbHAas TEIUIOEMKOCTb
BEILIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, paboTa U MOLIHOCTh DJICKTPHUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHUs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, Cledys
IPEJI0KEHHON MHCTPYKLUH, U BBIYMCIIATh 3HAUCHUE BEJINYHHBI;

e coOmoxaTh MpaBWia TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

® XapakTepu3oBaTb IPUHLUIBI JACUCTBUS M3YYEHHBIX MPHUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOpPOM Ha MX OMUCaHHs (B TOM YHCIE. CHCTeMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTrp, BOJBTMETP, CUETUMK 3IEKTPHUECKOU
SHEpPruM, JJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HarpeBaTeNIbHbIE AIIEKTPONPUOOPHI
(mpuMepsI), DIIEKTPUYECKUE MPEAOXPAHUTEIH, OSJICKTPOMArHHUT, AJICKTPOABUTATENb
HOCTOSIHHOTO TOKAa), HCHOJIB3ys 3HaHHS O CBOicTBax (U3MYCCKUX SIBICHHH U
HEoOXouMbIe (PU3NIECKHE 3aKOHOMEPHOCTH,

® pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTaTe]Ib BHYTPEHHErO CrOPaHHMs, BJICKTPOCKOI, PEOCTAT), COCTABIIAThH
CXEMBI 3JIEKTPUUYECKHUX IIeNel ¢ MOCIe0BATENbHBIM U MapajUIeIbHbIM COEINHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUsSI JIEMEHTOB MIEKTPUUECKUX LIETIEH;

® TPUBOAMTH MpuUMEphl (HAXOAUTh HMHQPOPMALMIO O TPUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUI B TOBCEJHEBHOW MU3HU M1 OOecnedeHus
0e30MacHOCTH TpU OOpalleHMH ¢ MpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTUYECKOTO TOBEACHUS B
OKpYKarollleH Cpese;

® OCYILECTBJIATh IMOMCK HHpOpManuu Qusnyeckoro coxaepkanust B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCA 3HAHUH U NYTEM CpaBHEHHs JOMOJIHUTENBHBIX HCTOYHHUKOB
BBIIETISITh MH(POpPMAIUIO, KOTOpas SBJSETCS NPOTHUBOPEUMBOW HIM MOXKET OBIThH
HEJIOCTOBEPHOM;

® CIIOJIB30BaTh IPU BBINOJIHEHNU YYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO JINTEPATYPY
¢bu3znyecKkoro cojaep)kaHusi, CHpaBOYHbIE MaTepuanbl, pecypcbl cetu HWHTepHer,
BJIaJIeTh MpUEMaMU KOHCHEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYIYIO;

e co3laBaTh COOCTBEHHbIC MHUCHMEHHBIE M KpaTKHe YCTHBIE COOOLIEHHs, 00001mas
MHGOPMAIIMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJECp)KaHHUS, B TOM YHUCIIE
nyOIMYHO  TPEJCTaBIATh  pe3yJabTaThl MPOEKTHOW WM  MCCIIEI0BaTENbCKON
JeSITeILHOCTH, TPH 3TOM TPAMOTHO HCIIOJIb30BATh W3YYEHHBIH MOHATUIHBIN amnmapar
Kypca (pU3HKH, COMPOBOXK/IAThH BHICTYINICHHE MTPE3CHTAIUECH;

® [pU BBHIMOJHEHUH Y4YEOHBIX TNPOEKTOB M HCCIEAOBAHHM (PU3NYECKHX TPOLECCOB
pacripenienath 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JjauaMH,
CJIEIUTh 3a BBINOJHEHUEM IUIaHA JEHCTBUH U KOPPEKTUPOBaTh €ro, aJleKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJIaJd B  JIEATEIBHOCTh  TIPYIINbI, BBICTpauBaTh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSBIISIS TOTOBHOCTH pa3pelaTh KOH(PIUKTHL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHI:



UCIIOJIb30BaTh TMOHATHS. CHUCTEMa OTCYETa, MaTepualibHash TOYKa, TPACKTOPHS,
OTHOCHTEIbHOCTh MEXaHUUYECKOTO JBIKEHHS, aedopmarus (yrnpyras, iacTUIecKas),
TPEHHE, UEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, HEBECOMOCTb W MEPETPY3KH, LIEHTP
TSDKECTH, aOCONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKue KoiiebaHWsi U  BOJIHBI, 3BYK, HWHOPa3ByK ©  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCIYCKAaHUS W TMOTJOMIeHUs, anbda-, Oera- W ramma-
U3IIy4CeHHS], U30TOIIbI, SiFICPHAsI SHEPIeTHKA;

pa3inyarh siBJIeHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEHHOE IBIIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBWKEHHE [0 OKPYKHOCTH, B3aUMOJCIHCTBUE TeJ, PEAaKTUBHOE JBUXKECHUE,
KoJicOaTeabHOE JABMXKEHHE (3aTyxarollie W BBIHYKICHHBIC KOJCOAHHs), PE30HAHC,
BOJIHOBOE JBH)KCHHUE, OTPAKEHUE 3BYKA, MPAMOJIMHEHHOE pPacHpOCTpaHEHHUE,
OTPa)KEHUE U MPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IHCIEPCUSI CBETa,
€CTECTBEHHAs PaJUOAKTHBHOCTh, BOSHUKHOBEHHE JIMHCHYATOTO CIEKTpa HM3JIy4CHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIINX
JaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSIBIICHUE M3yUCHHBIX (DU3MUCCKUX SIBICHHH B OKpYsKaroeM Mupe (B
TOM 4Hclie (PU3MYECKUE SBIICHUS B NPHUPOJIC. MPHIMBEI U OTIIMBEI, JIBIDKCHUE TUIAHET
ConHeyHOM cHCTeMBbl, PEaKTUBHOE JIBU>KEHHE JKUBBIX OPTaHU3MOB, BOCIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 5XO, LBETa TeT,
ONTHUYECKUE SIBJICHUS B  TPUPOJE, OHOJIOTHYECKOE  JCHCTBHE  BUIMMOTO,
yIbTPaHUOIETOBOTO M PEHTIEHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM PaJMOAKTHUBHBIN
$boH, KOCMHYECKHE IJIy4H, pPaJUOAKTHBHOE W3IYYCHHE MPUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJIMOAKTUBHBIX M3JIyUYCHHI HAa OPTaHU3M UEJIOBEKA), TIPU STOM IEPEBOIUTH
NPaKTUYECKYIO 33auy B Yy4eOHYIO, BBIICIATH CYIICCTBEHHBbIC CBONCTBA (ITPH3HAKH)
(bu3nYeCKuX SIBICHUH,

OTNHUCHIBATh U3yUYCHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBIICHUS, UCTIONB3Ys (PU3nUecKue
BEJIMYMHBI (CPEHsIsI 1 MTHOBEHHAs CKOPOCTh TeJia MPH HEPABHOMEPHOM JIBMIKCHHH,
YCKOPEHHE, MepeMellIeHre, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHUs, CUja YIPYroCTH,
CWJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIbC Teja, UMITYIIbC
CHJIBI, MEXaHWYECKasi padoTa M MOIIHOCTh, TOTCHIIHATBHAS YHEPTUSI TEJa, TIOTHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHATbHAS SHEPTHUS CKATON MPYKUHBI, KHHETHUYECKAast
DHEprus, TOJHAs MEXaHW4YeCKas DSHEprus, MEepHoJ M YacToTa KONeOaHWid, THHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIICHUS
Cpefbl), MPH OMHUCAHHH MPABHUIILHO TPAKTOBATh (DU3MUYCCKUM CMBICI HCIOIB3YEMbIX
BEIIMYMH, O0O3HAYEHUS W CAWHUIBI (DU3NYECKUX BEIUYHH, HAXOIUTHh (DOPMYIIHI,
CBS3BIBANOINE JAHHYIO (DU3MUYECKYIO0 BEIUYHHY C JPYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKu H3y4yeHHBIX 3aBUCUMOCTEH (PU3MUECKHUX BEIHYNH,

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBICHHS M MPOIIECCHI, UCIIOIb3Yys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUs, MPUHLHUI CYMEPIO3UINHN CHUJI,
MIPUHIUII OTHOCUTENIBHOCTH | 'anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEJIOMIICHHSI CBETa, 3aKOHbl COXPAHEHUs 3apsijoBOro M
MacCoBOTO YHCEN TMpU SACPHBIX pEaKUMsX, MpU HTOM JaBaTh CIIOBECHYIO
(GhOopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €70 MATEMATHIECKOE BBIPAKCHHE;



OOBSICHATh (pU3MYECKHE TMPOLECCHl W CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd ~ NPAaKTUKO-OPUEHTHMPOBAHHOIO  XapakTepa:  BBIABIATh  NPUYUHHO--
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPON Ha 2—
3 UW3YyYEHHBIX CBOHCTBa ()M3WYECKUX SBICHUH, (U3MUYECKHUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

peiath pacu€THeIe 3a1a4n (ONHUPArONIKEcs Ha CHCTEMY U3 2—3 ypaBHEHMUIT), UCIIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOlMe (PU3MUYECKHE BEIMYMHBI. HAa OCHOBE aHalu3a
yCIOBHS 3a/laud 3alUChlBaTh KpaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIME WIH
U30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIEC Ul PELICHHUS,
OPOBOIUTH PACUYETHl W OICHMBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3U4eCKOil BETUUNHBI,

pacmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU TOMOUIH (UIUIECKUX
METO/I0B,  MCIOJb3ysl  ONMCAaHUE  HCCIIEJOBAaHUS,  BBIIEIATH  IpOBEpsieMoe
IPENONI0KEHHE, OLEHUBAaTh MPABWIBHOCTh HOpPsIKAa IPOBEACHUS MCCIEeI0BaHMUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUHA U OIIBITOB;

IPOBOJIUTH ONBITHI [0 HAOIIOACHUIO (PU3MUECKUX SBJICHUM WM (PU3MUECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTb
nepuo/ia KojieOaHuit Mpy>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MaJIbIX KOJeOaHHH, MPSIMOIMHEHHOE paclpoCTpaHeHHE
CBETa, pPa3lIoOKeHHE OeNoro CBeTa B CIEKTP, M3YYEHHE CBOHCTB H300paKCHUS B
IUIOCKOM 3€pKaJie M CBOMCTB W300pakeHHsI TpeaMeTa B COOHMpAromiel JIMH3E,
HaOJIOJICHUE CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB W3JIyUCHHUS): CAMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY W3 N30BITOUHOrO Habopa 000PyAOBaHUs, OMUCHIBATH XOJ OMbITA U
€ro pe3yJbTarhl, ((OPMYIUPOBATH BHIBOIBI;

HOPOBOJIUTH HPU HEOOXOAMMOCTH CEPHI0O NPSAMBIX HM3MEpPEHUH, Ompenaesss cpeiHee
3HAYCHHE H3MepseMOil BeIMUYUHBI ((POKYCHOE PpACCTOSIHUE COOHMPAONICH JIMH3BI),
000CHOBBIBAThH BHIOOD criocoba u3mMepeHust (M3MEpUTEILHOTO TPUO0opa);

NPOBOJUTH HCCIIEZOBAaHUE 3aBHCUMOCTEH (PM3MUECKUX BEIWYHH C HCIIOJIB30BAaHHEM
OpSAMBIX M3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH TMPH PaBHOYCKOPCHHOM
JBIDKEHUM 0e3 HayajgbHOM CKOpOCTH, Iepuojaa KojeOaHMi MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXEHHUS CBETa OT yria MaJeHus U
yrila IpeIOMJICHUST OT yIia MaJieHHs): TUIAHUPOBATh HMCCIICJOBAHUE, CAMOCTOSTEIBHO
coOMpaTh yCTaHOBKY, (HUKCHUPOBATh pE3yabTaThl TOJYYCHHOW  3aBUCHMOCTH
¢u3nUecKux BEIMYUH B BHJE TAOMUI] U rpadUKOB, JenaTh BBIBOJBI 10 pe3yJbTaTaM
UCCIIC/IOBAHMUS;

NPOBO/IUTh KOCBEHHBIE HW3MEPECHUSI (U3MUYECKHX BEIMYUH (CpemHssl CKOPOCTh H
YCKOpEHHE Tejia MPHU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOIHOTO Ma/IeHus,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TPEHUS CKOJBXKEHHS, MEXaHWdyeckas padbora u
MOIITHOCTh, YacTOTa W TepHoj KojJeOaHWid MaTeMaTHYeCKOTO W MPYKHHHOTO
MasTHUKOB, ONTHYECKash CWJIAa COOMpArONIeH JIMH3bI, paJUOAKTHBHBIA (OH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHus, cienysd NpeAoKeHHON MHCTPYKIHMH, BBIYMCIATh 3HAYEHHE BEJIWYMHBI U
aHAJM3UPOBaTh IIOJIyYEHHbIE PE3yJbTaThl C Y4ETOM 3aJ@aHHOM MOIPEHIHOCTH
W3MEPEHUI;

coOmomaTh TpaBWIa TEXHUKH OE€30MAacCHOCTH TIpu paboTre ¢ J1abopaTOpHBIM
o0opynoBaHuEM,



pa3ianyaTh OCHOBHBIC TPU3HAKK H3YYCHHBIX (DU3MUECKHX MOeNel: MaTepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETA, Jyd, TOHKas JIMH3A,
IUTAHETapHAasi MOJENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO S/pa,;

XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX ONKcaHus (B TOM YHCIIE: CIIUAOMETP, JATYUKH MTOJIOKEHHS,
paccTOsSIHUS U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, IEPUCKOI, (oToamnmapaT, ONTHICCKIE
CBETOBOJIbI, CIICKTPOCKOII, JO3UMETp, Kamepa BuHIbCOHA), HCHONB3Ysl 3HAHUSA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE GU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMbl U CXEMAaTHUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUUYECKHX YCTPOUCTB,
U3MEPUTENbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPU PEHICHUH Y4eOHO--
MPaKTUYECKUX 3aJ]1a4, ONTHYECKUE CXEMBI ISl MOCTPOCHUSI M300pakKeHUI B TUIOCKOM
3epKajie ¥ coOMparolel JINH3E;

NPUBOAUTL TMPUMEPhl (HAXOAWTh HMH(DOPMAIMIO O MPUMEpax) MPAKTHYECKOTO
UCIIONBb30BaHUsl (DM3MUECKUX 3HAHUI B TOBCEJHEBHOW MXU3HU Mg OOECHedeHUs
0e30MacHOCTH TpU OOpalieHuH ¢ MpuOopaMM M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHMsI 3JI0pPOBbSI W COONIOACHUS HOPM SKOJOTHYECKOTO TIOBEACHHUS B
OKpYXKaIoIlEH Cpese;

OCYHICCTBIISITh TIOMCK WHGpOpManuu (QU3NIECKoro cojaepkanus B HHTEpHETE,
CaMOCTOSITENIbHO (OPMYJIMPYsI TOUCKOBBIA 3alpoC, HAXOAUTh IYTH OIPEIACICHUS
JIOCTOBEPHOCTH TMOJIYyU€HHOW HWH(GOpMallMd Ha OCHOBE HMEIOIIUXCS 3HAaHUNH H
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIONIF30BATh MPH BHITIOJHEHUH YYEOHBIX 3aJaHUi HAYYHO--TIONYISPHYIO JTUTEPATYPy
bu3NYECKOro CoJep)KaHusl, CHpPaBOYHBIE MaTepuaibl, pecypchl cetu HWHTepHeT,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHOOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

C0371aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIE COOOIIECHHSI HA OCHOBE MH(POPMAIIUH
W3 HECKOJBKHX HMCTOYHUKOB (DU3UYECKOTO COJCpKaHUs, MyOJUYHO TIPE/ICTABIATH
pe3yabTaThl IPOEKTHOW WIIM MCCIEA0BATENIbCKOM JEATENbHOCTH, TP 3TOM I'PaMOTHO
UCTIONIb30BaTh W3YYCHHBIM TOHATUHHBIA ammapar u3y4aemoro pasaena (Qusuku u
COMpPOBOXIAaTh BBICTYIUIEHHE INpe3eHTaluueld c y4y€ToM OCOOEHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aejioB H TEM (undpoBbie)
Konrpoabubie IIpakTHyeckue
n/m NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHN OKPY:KAKOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayia O TpHpoAe https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCIHE BEIHIHAL https://m.edso0.ru/7f416194
1.3 EctecTBEeHHOHAYUHBIN METO/T TO3HAHUS 2 1 bubmmorexa LIOK
' y A https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaabHbIe CBEEHHS 0 CTPOEHUH BEIeCTBA
2.1 CrtpoeHue BelecTa 1 bubmorexa LIOK
' P B https://m.edso0.ru/7f416194
99 JIBHM>KeHue U B3aUMOJICHCTBHE YACTHII 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSHUS BEIIeCTBa 2 h:tlp::jllorr:.eeliizi.ru 175416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nommorexa O

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmunoreka [JOK
3.2 Wuepuwsi, Macca, MIOTHOCTH 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Buet cat 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJ, JKUAKOCTEH M ra30B
41 Masnenue. llepenaua naBiaeHuss TBEPAbIMU 3 bubnnorexa [JOK
' TEJNaMH, )KUIKOCTIMH U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlanetite XuAKocTA > https://m.eds00.ru/7f416194
bubmuoreka [JOK
43 ATMoCpepHOC AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPyKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoHOCTh. JHeprus
bu6mmoreka [JOK
>1 Pagora u MomHoCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 CxAMIIECKAL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

KoJsnyecTBO yacoB JJIeKTPOHHBbIE
HaumMeHoBaHue pa3ie/ioB H TeM (undpoBbie)
Ne ni/n Kontposabubie  IIpakTnHueckue
NPOrpaMMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3znea 1. TenioBblie ABJICHUA
bu6mmoreka [IOK
1.1 i 7
CTpoetiue i cpoficTsa BetlecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBBIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiaekTpuyeckue U MATHUTHBIE SIBJIEHUSA
51 DNIeKTpUYECKHE 3apsiibl. 3apsHKCHHbBIE Tea 7 1 bubnuoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 20 1 7
OCTOSTHHBIN AEKTPUUYECKUHN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
IICKTPOMAT HHTHAS HH YK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsnyecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jesioB U TeM uugpoBbIe
Ne ni/n P Kontposabubie  IIpakTnHueckue (unbp )
NPOrpaMMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3znea 1. Mexannuyeckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONHCaHHs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMOACHETBHIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{JOK
1.3 3 10 3
AKOHBL COXpATCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannveckue KoJieOAHUSI U BOJIHBI
bu6nmoreka [JOK
2.1 M 0 7 3
CATITCCIIE KOTEDAHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M : 8 1 3
CXAMIMHECKHE BOHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbBIE AAIBJICHUS
4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

4.2 JIuH3BI ¥ O CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPHOOPHI
pHOOp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pasznen 5. KBanToBble siBJIeHUS
bu6mmoreka [{JOK
1 nu 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41adab
5.2 CTpoeHue aTOMHOTO siipa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 JICPHPIE peakitin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpHUTEIbHO-00001AI0 T MOTYJIH
6.1 [ToBTOpenue n 0600IIEHNE CONIEPIKAHUS 9 5 bub6nuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7A KJIACC

Ne
n/n

Tema ypoka
Bcero

KoaudecTBO 4acoB

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3yYeHUS

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O IPUPOJIE.
SIBneHns npupoabl

Ddusznyeckue sABICHUS 1

dusznyeckre BEIUYMHEI U UX
HU3MCPCHHUC

VYpoxk-uccnenopanue "N3mepenne
TEMIIepaTyphl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U
JlaTYUKa TeMIepaTypsl

MeTto/1bl Hay4HOTO TIO3HAHMUS.
Onucanune QU3NYECKUX SABIECHUH C 1
MIOMOILBIO MOJIENEN

VYpoxk-uccnenosanue "IIpoBepka
THIIOTE3BI: JATBHOCTH MOJIETA

HIapyKa, MyIEHHOT O 1
TOPU3OHTAIILHO, TEM OOJIbIIE, YeEM

0oJbIIe BBICOTA TyCKa"

Crpoenue BemectBa. ONbITHI,
JIOKA3bIBAIOLIME TUCKPETHOE 1
CTpOEHHE BEIeCTBa

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

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

JIBM>KeHHEe YyacTHIl BEIeCTBa 1

bubnunoreka LIOK



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

https://m.edsoo.ru/ff0a013
e

Ypoxk-uccnenoanue «OMbITHI 110

9 HaAOJIFOICHUIO TEILJIOBOTO
pacIIMpEeHus Ta30B»
10 ArperaTHbIe COCTOSIHUSI BEIIECTBA
Oc06eHHovcm arperaTHhIX Butmmorexa LLOK
11 cocTOAHKHA BOZEL OBoBmeHME Ho https://m.edsoo.ru/ff0a037
pazneny «I[lepBoHauanbHbIC 3
CBEJICHHS O CTPOCHHMH BEIIECTBAY -
MexaHn4ecKkoe JIBHKCHUE. bubnnorexa [JOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c
JIIBUKEHUE 6
bubmmoteka IIOK
13 Ckopoctb. Enunuirs! ckopoctu https://m.edsoo.ru/ff0a079
C
bubnmoreka LIOK
14 Pacuer myTH 1 BpeMeHHU IBHKEHUS https://m.edsoo.ru/ff0a0ae
4
HNuepunsa. Macca — mepa Bubmmorexa IOK
15 https://m.edsoo.ru/ff0a0cl
WHEPTHOCTH TEJ 0
IIimoTHOCTE BemectBa. Pacuer
16 Macchl M1 00beMa TeJla Mo ero bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenre MIOTHOCTH

TBEPJIOTO TETA»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
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Pemenue 3agay mo teme

bubnunoreka LIOK

18 N B https://m.edsoo.ru/ff0al23
[TnoTHOCTH BemiecTBa c
Cuna xak xapakTepuCTHKa
19 B3aumoeicTBus ten. Cumna
ynpyrocti. 3akoH ['yka
JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH PACTSHKEHUS
20
(nedopmanuu) npy>KUHBI OT
IIPUIOKEHHON CUIIBI»
21 SBnenue tarorenus. Cumna
TSKECTH
CBsi3b MKy CUIION TSKECTU U bu6nmoreka LIOK
22 maccoii Tena. Bec tena. Pemenue https://m.edsoo.ru/ff0al77
3a1a4 1o Teme "Cuita TsokecTH'” 8
Cuia TsSDKECTH Ha JAPYTHuX bubnuoreka [{OK
23 wianeTax. @usnyeckue https://m.edsoo.ru/ff0a150
XapaKTePUCTHUKU TUIaHET 2
bubmmoteka 1IOK
24 W3amepenue cui. JJunamomeTp https://m.edsoo.ru/ff0al8c
C
bubnunoreka LIOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al77
8
CnoxxeHue AByX CHII, bubmmorexa [JOK
26 HaIlpaBJICHHBIX 110 OHOM MPSIMOH. https://m.edsoo.ru/ff0ala7
PaBHonelicTBYIOIIIAs CHIT 0
27 Pemenue 3amay 1o teme



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

"PaBHoaeiicTByromias cui’

Cuna tpenus u e€ Buabl. TpeHue B

bu6nmoreka [IOK

28 https://m.edsoo.ru/ff0alb9
MPUPOJIC U TEXHUKE c
JlaGopaTtopHnas pabota «3yueHue
3aBUCHUMOCTH CUJIbI TPEHUS bubnuoreka [{OK
29 CKOJIbYKEHUS OT CUJIbI JABJICHUS U https://m.edsoo.ru/ff0alcc
XapakTepa CONMPUKACAIOITNXCS 8
IIOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneieHue
PaBHOJECHCTBYIOLIEH CUIIbI
Pemenue 3agaq nmo remam:. «Bec BuGmorexa 1IOK
31 rena», «l'paguiecioe https://m.edsoo.ru/ff0alde
n3o0paxenue cuin», «CHUITBI», 0
«PaBHOZENCTBYIOIIAs CHII» -
KontponbHas paboTa mo Temam:
«MexaHn4uecKkoe OBIKEHHUE,
32 «Macca, mIoTHOCTH», «Bec Tena»,
«I'padpuueckoe nzobpaxxenue
ciir», «CHIIBI»
but6mmoreka [JOK
33 flapaetine. C0cO0 yMCHBUICHHS https://m.edsoo.ru/ff0a20a
Y YBEJIMUCHUS JTaBJICHUS 6
JlaBnenue raza. 3aBUCUMOCTh bubmuorexa [{OK
34 JTABJICHUS ra3a OT 00bEMa, https://m.edsoo.ru/ff0a237
TEeMITepaTyphl 6
35 Ilepenaua naBneHust TBEPABIMU bubnunoreka LIOK

TCJIaMU, XXKUAKOCTAMHU U Ira3aMi.

https://m.edsoo.ru/ff0a25b



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

3akoH [lackansg

0

JlaBlieHue B )KUJIKOCTH U Ta3e,

bu6nmoreka [IOK

36 BBI3BAHHOEC JICHCTBUEM CHIIBI https://m.edsoo.ru/ff0a271
TSKECTH 8
Penrenue 3amau mo reme bubnmoreka LIOK
37 «JlaBjeHME B KUIAKOCTH U Ta3e. https://m.edsoo.ru/ff0a282
3akon Ilackamsa» 6
bubnuorexa [{OK
38 Coo0l1maronmecs: CoCyIbl https://m.edsoo.ru/ff0a297
0
bubnnorexa [JOK
39 I'uapaBarueckuii mpece https://m.edsoo.ru/ff0a313
6
40 Manomertpsl. [lopuiaeBo
JKUJKOCTHBIN HacoC
ATtmocdepa 3eMiM U IPUYKHBL €€ Bubmmorexa IOK
41 https://m.edsoo.ru/ff0a2b5
CYIIIECTBOBAHHS N
Bec Bozmyxa. AtmochepHoe Bubmmorexa [OK
42 https://m.edsoo.ru/ff0a2b5
JIaBJICHUC a
N3mepenne armocdepHOTO bubmmoreka LIOK
43 https://m.edsoo.ru/ff0a2da
naierus. OneiT Toppruuem 3
3aBHCUMOCTbH aTMOC(EPHOTO
44 JaBJICHUA OT BBICOTIj)HI;JI YPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepoun. AtmochepHoe bubmmnoreka [JOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

JAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amay mo reme "

46 ATtmocdepHoe naBneHue"”
JleicTBHE KUAKOCTH U raza Ha bubnmoreka [IOK
47 HOrPYKEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
ApxumeioBa cuiia 6
JlaGopartopHnast pabota
48 «OrnpeneneHne BhITATKUBAIOIICH bu6nmoreka LIOK
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH»
JlaGopaTopHas pabota 1o Teme
«HccneqoBanre 3aBUCUMOCTH Beca bubmnorexa [JOK
49 Tesa B BOJE OT 00bEMA https://m.edsoo.ru/ff0a351
IOTPY>KEHHOM B KUIAKOCTh YaCTH 4
Tema»
bubmmoreka IIOK
50 [TnaBanwue Ten https://m.edsoo.ru/ff0a3a9
6
JlaGopaTtopHnast pabota
"KoncTpyupoBanue apeomeTpa
51 WJIM KOHCTPYHPOBAHUE JIOAKH U
orpeieNieHue e€
Ipy30M0ABEMHOCTH"
Pemrenune 3agay 1o Temam.
Tlnapamie iysz. bu6muoreka [JOK
52 https://m.edsoo.ru/ff0a365
Bo3znyxormiaBanue», «J{aBnenue 4
TBEPJBIX TN, )KUJIKOCTEH U Ta30B» -
53 KonTtponsHast pabora o teme



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

«/laBiIeHHE TBEPIBIX TEI,
AKHUJIKOCTEH U ra30B»

54 Mexannueckas pabota bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
55 MormnocTs. Enuauner MolaocTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM MpH 1
moabEéMe 110 Jtectuue"
57 [IpocTeie MexaHu3Mmel. Peryar.
PaBHOBeCHe cuit Ha ppruare
Poruaru B TexHuke, ObITY U BuGnorexa LIOK
58 MPApOAE. Ha60paT0pHaﬂupa6OTa 0.5 https://m.edsoo.ru/ff0a478
«HccnenoBanue ycinoBui o
paBHOBECHsI pbIyara» -
Pemienune 3ama4d mo Teme «Y Ca0BUS bubmmorexa LIOK
59 https://m.edsoo.ru/ff0a48a
paBHOBECHS pbluara» 6
Koa¢pdunument nonesznoro
JICUCTBUS MEXaHU3Ma.
60 JlaGopatopHas pabota 0.5
«M3mepenne K11/ HaknoHHOM
IJIOCKOCTH»
Pemenne 3amau mo reme "Pabora bubmorexa HOK
61 . ' https://m.edsoo.ru/ff0a4c4
Mo1tHocTh, KIT/] 3
62 MexaHunueckasi SHEpTHusl. bubnuoreka [JOK

Kunernueckas u IIOTCHOWaJIbHaA

https://m.edsoo.ru/ff0a425



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEprus

2

63

64

65

66

3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

VYPpoK-3KCIIEpUMEHT MO TeME
"DKCcIIepuMEHTaILHOE
onpeaeeHue N3MEHEHUS
KHHETUYECKOHN M ITOTSHITHAILHOM
SHEPTUHU MPHU CKATHIBAHUH TEJIA IO
HAKJIOHHOM IIJIOCKOCTH"

KonTponbhas pabota no teme
«PaboTa ¥ MOIIHOCTh. DHEPTUS»
PesepsHbiit ypok. Pabora ¢

TEKCTaMU 110 TeMe "MexaHnuecKkoe
nBrxenue”

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a436
0

bubnuoreka [{OK
https://m.edsoo.ru/ff0adee
6

67

Pesepsublit ypok. Pabora ¢
TeKcTaMmu 1o Teme "'JlaBiaeHue
TBEPABIX TeJN, KUAKOCTEH U ra3oB”

bubmmoteka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Pesepsublit ypok. Pabora ¢
TekcTaMmu 1o TeMme "Pabora.
MormHocTh. DHEpTUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 A KUIIACC

No KoJunyecTBO Yyacos Hara DJIeKTPOHHBbIE HH(POBHIE
/i Tema ypoka Beero Konrpoabnbsie IIpakTHueckue H3yYeHus o0pazoBare/ibHbIE
padoThI padoThI pecypcbl
OcHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU 1 bubnuoreka [IOK
TEOPUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS
Macca u pa3Mep aToMOB U 1
MOJIEKYT
Monenn TBEpAOTO, KUIKOTO U
ra3:06pa3Hor;I(§ COCTO}IEI/Iﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHe CBOMCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOTO
COCTOSIHMM BELIECTBA HA OCHOBE 1
MIOJIO’KEHUIN MOJIEKYJISIPHO-
KMHETUYECKOU Teopun
Kpucrannmueckue u amopgHbie 1 bubnnorexa [JOK
Tena https://m.edso0.ru/ff0a5800
CMauuBaHue ¥ KanWIISIPHOCTD. 1 bubnuorexa [IOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
TemnoBoe paclIupeHne U CKaTue 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBs3b
TEMIIEPATYPbI CO CKOPOCTHIO 1

TCIIJIOBOT'O ABUKCHUS YaCTHI]



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

9 Buytpennsist sneprus. Criocoobt bubmumorexa [IOK
U3MEHCHHSI BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5¢c60
bubmuoreka [JOK
10 B Terionepeain https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHYeCcKOE UCITOIb30BAHUE
11 TGI'E'IOBBIX CBOWCTB BEIIECTB U bubmorexa [JOK
https://m.edsoo.ru/ff0a65c0
MaTEepUaoB B IEJIAX
SHEpProcOepeKeHus
12 KonnuectBo TemnoTel. Y aenbHas bu6mmoreka [IOK
TEIIOEMKOCTD https://m.edso00.ru/ff0a6976
| S
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTopHas pabota
14 "UccnenoBanue siBICHUS bu6mmoreka [{OK
TEIJI000MEHA NP CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsTYeii BOABI'
Pacuer xommdecTBa TEIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUS
TeJa U BBICISIEMOTO UM TTPH
OXJIAXKICHUH
JlaGopaTopHnas paborta
16 "Onpl;lenzﬁne F})uzleJII)HOI?I bubmorexa [JOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TomuBa. Y iejabHas bubnmoreka [JOK
TEIIOTa CTOPAHHUSI https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue U OTBEpICBaHKE bu6mmorexa [IOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

KPUCTAJUIMYECKUX TeIl. Y AeIIbHAs
TEIUI0Ta TUIABICHUS

https://m.edsoo.ru/ff0a71d2

19

20

21

22

JlaboparopHnas pabota
"OnpeneneHue yaeabHON TEIUIOThI
TIaBJICHUS JIbaa"

[TapooOpa3oBanue u
KoHAeHcanus. Vcnapenue

Kunenue. Y aenbHas TEIIoTa
napoo6pa30BaHI/1;1 1 KOHACHCAIIUH.
3aBHCUMOCTh TEMIICPATYyPbI
KHUIICHUA OT aTMOC(bepHOFO
JaBJICHUA

BrnaxxHocTh Bo3/myXa.
JlaGopatopHas paboTa
"OrnpeneneHre OTHOCUTETHHON
BJIQXKHOCTH BO31yxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&JKHOCTH BO31yXa

24

25

26

[TpuHnume paboOTh TETITOBBIX
neurateneit. [lapoBas TypOuHa.
JlBuratens BHyTPEHHETO CTOPAHUS

KII/I TertoBoro aBuraTess.
TennoBble ABUTATENN U 3aIIUTa
OKpYKaroIIeil cpebl

3aKOH COXpaHEHUs U
MIPEBPALLIECHUS DHEPTUU B
TEIJIOBBIX MTPOLECCAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOJIBLHOM

bu6mmorexa [IOK



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

pabote no teme "TemnoBbie
sIBJICHUs. VI3MeHeHne arperaTHbIX
COCTOSIHMH BemecTsa'

https://m.edsoo.ru/ff0a83f2

KonTtponsHas pabota o teme

28 "Tennossie siBieHus. Mzmenenue Bu6mnorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUN BEIIECTBa
29 Onexrpuszanus Ten. JBa poaa
AIIEKTPUYECKHX 3aPSI0B
Ypok-uccienoBanue
30 "DnekTpuzanus Ten UHAYKIHEH U
MIPU COMPUKOCHOBEHHUH '
31 B3anmopeiictBre 3apsoKeHHBIX bubnnorexa [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIeKTpUYECKOe TOJIE.
39 HarmpskeHHOCTB 3J1EKTPHUYECKOr0o bubnnorexa [JOK
noJist. [IpUHIUT CyNepO3HIITH https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MONEN
Hocurenu snextpudeckux
33 3apsIoB. DIIEMEHTAPHBIA 3apsil.
Crpoenue aToma
[IpoBOIHUKY U TUITEKTPUKH.
34 32§<0H iOXpaHeIfI/ISI " Bubamorexa LIOK
https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsjia
35 Pemenue 3anay Ha npuMeHeHUE bu6mmoreka [JOK
CBOMCTB 2JICKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUIECKUNA TOK, YCIOBUS €T0 BuGmiorexa [IOK
36 cymecTBoBaHus. McTounukm

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmunoreka [JOK

37 JeficTBUSI NIEKTPUYECKOTO TOKA https://m.eds0o.ru/ff0ag6h2
VYpoxk-uccnenosanue "JleiictBue

38 AIIEKTPUIECKOTO TOJIS Ha 1
MIPOBOJIHUKY U IUDJICKTPUKH

39 DJIEKTPUYECKUI TOK B MeTajlax, bu6mmorexa [IOK
JKUAKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuyecKas 1enb u e
COCTaBHbBIC YaCTH
Cwuiia Toka. JlabopaTopHas pabora

41 "U3mepenue u peI;ynHI;)OBaEHe 0.5 Bubmiorexa LIOK

B https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNeKTpUUeCcKOoe HaMpsKEHHE.

42 BoastmeTp. JTabopaTtopnast pabota 05 bubnnorexa [JOK
"H3MepeHne u peryIupoBaHue https://m.edsoo.ru/ff0a9el14
HaIpsKEHUs"

ComnpoTHBICHUE TIPOBOTHUKA.
43 Y,HGJI;BHOG COHpOTIEBHCIfI/IC bubmorexa LIOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopatopHas pabota
"3aBHCHMOCTD HIIEKTPUUYECKOTO

44 COTMPOTHUBIICHUS TPOBOJTHHUKA OT 1 bubmuoreka [JOK
€ro JUINHBI, IUIOIaI1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEUCHUS U
Marepuana”
3aBUCHMOCTD CHJIBI TOKA OT BuGmiorexa LIOK

45 HanpsokeHus. 3akoH Oma ais

y4dacTka 1enu

https://m.edsoo.ru/ff0aa4d4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHnas pabota
"HUccnenoBannue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO Yyepe3

bu6mmorexa [JOK

46
PE3UCTOP, OT CONPOTHBICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa ¥ HaANpsDKCHHS Ha
pe3uctope”
[TocnenoBarenbHOE 1
47 napajuieIbHOEe COSTUHEHUS
MIPOBOJTHUKOB
JlabopaTtopHnas pabora "IIpoBepka
MPABUJIA CIIOKEHHUS HAIIPSKEHUI bubnuorexa [JOK
48
IPH TI0CJIEI0BATEIHHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHas pabota "IIpoBepka
IIpaBUJja I CUJIbI TOKA IIPU bubnnorexa [JOK
49
HapauIeIbHOM COSTMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
P
o | oo
AP https://m.edsoo.ru/ffOaaf8a
COCJTMHEHUS TIPOBOTHUKOB
Pa6
51 5 ae oran ZiOI(J)lHoOCZBa axo bubmuoreka [JOK
JIEKTPUIECKOTO TOKA. 3aKOH
P https://m.edsoo.ru/ff0ab124
[xoyns-Jlenua
Jla6 0
o |
pelt P " https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH JJIEKTPUYECKOTO TOKa
DJIEKTPUYECKUE LIETTH U ) Butmorexa LOK
53 NOTPEOUTENH IITEKTPUIECKOM

sHepruu B ObiTy. KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

3aMbIKaHUC

[ToaroroBka K KOHTPOJIBHOM
pabote no Teme "IIeKTpUUEcKue

54 3 bubmuoreka [JOK
3apsAabpl. 3apsHKEHHBIE TEIA U UX
P Up . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. [10CTOSHHEBII
AIIEKTPUYECKUI TOK"
KoHTpoinbHas paboTa 1mo teme
"DJIEKTpUUECKHUE 3apsiIbl.
55 3 P P bu6mmoreka [IOK
apspKEHHBIE Tela U UX
P . . https://m.edsoo.ru/ff0abea8
B3anuMoaercTBUA. [10CTOSHHBIN
AIIEKTPUYECKHUI TOK"
56 ITocTOsIHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "Mzyuenue bubnunoreka [JOK
57 . W 1
1oJIeM IMTOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
Maruutaoe noje. Marautaoe
58 3 bu6mmoreka [IOK
10JIe 3eMIIH U €T0 3HAYECHUE IS
https://m.edsoo.ru/ff0acOba
JKH3HH Ha 3eMiie
OmnbIT OpcTena. MarauTHoe nose
59 P M bu6mmoreka [{OK
SIIEKTPAYECKOTO TOKa MardHuTHOE
P https://m.edsoo.ru/ff0acld2
T0JIe KaTyIIKH C TOKOM
[IpumeHeHHe PIeKTPOMarHuToOB B
texHuke. JJaboparopHas padora bubnuorexa [IOK
60 N . 0.5
N3y4yeHune neiicTBHISI MATHUTHOTO https://m.edsoo.ru/ff0ac74a
TOJISI Ha IPOBOJHUK C TOKOM''
DNEKTPOABUTATEND ITIOCTOSIHHOTO
P bubmuoreka [JOK
61 Toka. Mcnoap30BaHue

ANEKTPOJABUIATEIICH B

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

62

TEXHUYECKUX YCTPOUCTBAX U HA
TpaHncnopre. JlaboparopHast
pabora "KoHcTpynpoBaHue u
n3ydeHue paboThl
3JIeKTpoABUTaTess "

Oneitel ®apanes. 3akoH

3JIEKTPOMArHUTHOW UHYKIIHH.
[IpaBuino Jlenna

63

Onekrporereparop. CriocoOb
MIOJIYYEHUS DIEKTPUIECKOU
SHEPruM. DJIEKTPOCTAHLIUY Ha
BO300HOBJISIEMbIX HCTOYHHUKAX
SHEepruu

64

IToaroroBka K KOHTPOJIBHOU
pabote no Teme "IaeKTpuuecKue
A MarHUTHGIE SIBJICHUSA"

65

66

67

KonTponbhas pabota no teme
"DeKTpuuecKue U MarHUTHBIC
SIBJICHUS

PesepBublit ypok. Pabota ¢
TeKcTaMH 110 TeMe 'TeIoBbIe
SABJICHUS"

PesepBHblit ypok. Pabota ¢

TekcTaMu 110 TeMe 'TlocTOSTHHBIN
ANIEKTPUYECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acche

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

68

Pesepsubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHele
SIBJICHUS"



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10

68 2 145
I[TPOTPAMME



9 A KUIACC

N KoJsun4yecTBo 4acoB Hara DJIeKTPOHHBbIE HH(POBHIE
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue H3yYeHus o0pazoBare/ibHbIE
padoThI padoThI pecypcbl
MexaHuyeckoe IBUKEHHE. 1
MarepuanbHas TOUKa
gﬁziﬁei?;::{, MEXaHUYECKOTO 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad474
JIBUKCHHUSI
PaBHOMEpHOE NpAMONIMHENHOE 1 bubnnorexa [HOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMeEpHOE NPAMOIUMHENHOE
nBrxkeHue. CpeHsisi 1 MTHOBEHHAsI 1
CKOpPOCTh
H;;{MOHHHGHHOG 1 bubmuoreka [JOK
PABHOYCKOPEHHOE ABMACHIE. https://m.edsoo.ru/ff0ad8d4
VYckopenue
CxopocTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JABM)KCHHUS. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpEeHHs Tea 1 1 bubnuorexa [JOK
IPU PAaBHOYCKOPEHHOM JIBHXKEHUH https://m.edsoo.ru/ff0adb18
M0 HAKJIIOHHOU TUIOCKOCTH"
CBobonHoe nageHue tei. OnbIThl 1
lNanunes
PaBHOMEpHOE BHXKEHUE T10 1 bubnmorexa [JOK



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

OoKpy>kHOCTH. Ilepron u yacrora
obOparmenus. JInneitHas u yriaoBas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LentpocTpeMuTeIbHOE YCKOPEHHE
1 ITepsbsiii 3akoH HetoToHA. BexTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit ?:aKOH HerotoHa. bubnnorexa [HOK
PaBHOzelCTBYIOIIAS CHITA https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HploToHa. bubnnorexa [JOK
Cyrnepro3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha TpUMEHEHUE bu6mmoreka [JOK
3axkoHOB HeroToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctit. 3axon I'yka https://m.edscﬁ).ru/fanecaZ
16 Pemenune 3amau mo reme «Cuna
YOPYTOCTH»
7| oo biGmnorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBD»
18 Cuna Tpers bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuia bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 'J'I(E)lf[s)le)iiiijli iii;EHuneHTa Bubamorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
21 Pemenue 3aga4 mo reme ""3aK0oHBI bubmuoreka [JOK

Herorona. Cuna ynpyroctu. Cuia

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuita TSHKeCTH | 3aKOH

22 BCEMUPHOI'O TATOTEHUS. bubmorexa LIOK
https://m.edsoo.ru/ff0af044
YckopeHne cBOOOTHOTO MaCHHS
Ypok-koubepenius "J[BmxeHue

93 TE€J BOKpPYT TPAaBUTAI[IOHHOTO
nentpa (CosHeuHast cuctema).
lamaxtuxu"

Pemenue 3anay no teme "Cuna
24 TSKECTH U 3ﬂaKOH BCEMUPHOTO Bubmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocMHuueckast CKOPOCTb. bubnnorexa [JOK

25
HeBecoMocTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOYKH.

26 AGcomoTHO TBEPAOE TEIO. bubnnorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAILlCHUS

27 MowmenT cuisl. LleHTp TsxecTn

78 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Llentp tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM

29 pa6210Te o TeMe "MSX&HI/I‘—I@CKOG bubmmorexa LIOK

. " https://m.edso0.ru/ff0b0408
nBIDKeHNe. BzanMmonencTaue e
KonTponpHas padora o teme
30 "MeszquCK(I)De IBIDKEHHE. bubmmorexa [TOK
N " https://m.edsoo.ru/ff0b06ec
BsanmonelicTBue Ten
31 HNmnynsc Tena. UMyasc Cuisl. bubnuoreka [IOK

3aKOH COXpaHEHMsI UMITYJIbCA.

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

VYipyroe u Heynpyroe
B3aUMOJICHICTBHE

Pemenue 3aga4q mo reme "'3akouH

bubmuoreka [JOK

32 COXpaHeHHs UMITyJIbca” https://m.edsoo.ru/ff0b096c
33 Ypok-koHbepenius "PeakTuBHOE
JIBIDKCHHE B MPUPOJIC U TEXHUKE'
34 Mexanuueckas paboTa u bubnnorexa [HOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84
35 PabGora cuiibl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«Onpenenenue padboTbl CUIIbI
36 TPEHMSI IPU PABHOMEPHOM
JIBY)KEHUH TeJa 10
TOPU30HTAIIBHON ITOBEPXHOCTH»
37 CBsi3b 3HEPTUM U PabOTHI.
[TorennmanbHas SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUH B
MeXaHUKe
JlaGopatopHas pabora «3yuenue bubnuorexa [IOK
40
3aKOHA COXPaHEHUs YPHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE NBHKEHHE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHus. BuGmmorexa LOK
42 BriHyX1eHHBIC KOJICOaHUSI.

Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MaremMaTu4ecKuil U Npy>KUHHBIA
MasiTHUKU

44

Ypok-uccnenoBaHue
«3aBHCUMOCTb NIEPUO/Ia KOJICOaHMt
OT JK€CTKOCTH MPY>KUHBI U MACCHI

rpysa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

46

47

[IpeBpatienue sHEPruu Npu
MEXaHHUYECKUX KOJICOAHMSIX

JlaGopaTtopHnas pabota
«OrmpeeneHue 4acToThl U epuoia
KOJICOAHUH TIPYKUHHOTO
MasiTHUKa»

JlaGopaTopHnas pabota «IIpoBepka
HE3aBHCHUMOCTH TEepPHOJIa
KosiebaHuil Tpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl rpy3a»

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckie BosiHbl. CBOWCTBA
MeXaHU4eCKHUX BOJH. [IpononbHbIE
Y TIOIIEPEYHbIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHIus
"MexaHn4YeCcKHe BOJHBI B TBEPAOM
tese. CelicMUYecKue BOJIHBL

50

51

3Byk. Pacnipoctpanenue u
OTpakKCHHE 3BYKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YacTOTHI'"

52

['poMKOCTb 3BYKa U BBICOTA TOHA.



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKYCTHYECKHI pe30HaHC

53

54

55

56

Ypok-koHpepeHnius Y nbTpa3ByK
U uH(pa3ByK B IPUPOJE U
TeXHUKE"

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuueckue
KoJieOaHuUsI ¥ BOJHBI"

KonrtponbHas pabora o Teme
"3aKOHBI COXPAHEHUS.
MexaHnudeckue KojeOaHus u
BOJIHBI

SHGKTpOMaFHI/ITHOG I10JIC.
SHCKTpOMaFHI/ITHLIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

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

57

58

59

60

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

Ypok-konpepenmus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H"

VYpoxk-uccnenonanue "zyuenue
CBOICTB 2JIEKTPOMAarHUTHBIX BOJH
C TIOMOIIBI0 MOOUIIEHOTO
tenedona"

Pemenue 3a1a4 Ha onpeeseHue
YHaCTOThI U JJINHBI
BHGKTpOMaFHHTHOfI BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas pupoaa

61 cBera. CkopocTh cBeTa. BosHoBBIE bubmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOMCTBa CBETa
HcrouHuku cBera.
62 [IpsimonuHEiHOE pacpocTpaHEHHUE bubamorexa LIOK
https://m.edsoo0.ru/ff0b3658
cBera. 3atmenus Conuua u JIyHbl
3aKOH OTpa)KEHHs CBETa. 3epKaja.
63 PeIHeHI/IGPSaIla‘-I Ha anMeHeI:me Bubnuorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHUSI CBETA
64 [Ipenomnenue cBera. 3aKOH bubnnorexa [JOK
IpeIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaxeHue
cBera. Mcnosp30BaHue IOJIHOTO bubmuoreka [JOK
65
BHYTPEHHETO OTPaKEHHS B https://m.edsoo.ru/ff0b3c5¢c
ONTUYECKUX CBETOBOAAX
JlaGopaTtopHnast pabota
"UccnenoBanre 3aBUCUMOCTH yTia
66 MIPETOMIICHHUS] CBETOBOTO JIy4a OT
yria majieHus: Ha TpaHuIle "BO3ayX-
crekio™"
VYpok-koHpepeHIus
"Hcnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3B"
bu6mmoreka [IOK
68 JIun3el. OnTuyeckast cuiia JIMH3bI https://m.edsoo.ru/ffOb3f2c
69 [MocTpoenne n3odpakeHuit B bubnmorexa [JOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

JIMH3aX

https://m.edsoo.ru/ff0b444a

JlaGopaTtopHnas pabota
"Onpenenenue GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSIHHS U ONITHUECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparorieii TMH3bI"
7 Ypok-koHbepenius "OnTuiaeckue bubmuorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak onTuyeckas cucreMa. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "JlepexTs
3penus. Kak coxpanurs 3penue”
Paznoxxenue 6enoro ceeta B
criektp. OnbiTel HetoTOHA. bubnunoreka [JOK
74
CoXeHHe CIeKTPaIbHBIX IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucniepcus ceera
JlaGopatopHas padota "OnbITh IO
a3J10KEHUI0 OEJIoro CBEeTa B
75 IC)HeKTp Y BOCIIPUATHIO 1IBETA bubmorexa IOK
https://m.edsoo.ru/ff0cOe2a
NPEMETOB MPH WX HAOIIOJICHUN
yepes 1IBETOBbIE (GUIBTPHI'
VYpok-nipakTukyMm "BosHOBbIE
76 CBOMCTBA CBETA: IUCTIEPCHUS,
uHTepdepeHys u audpaxus”
OmnsiThl Pesepdopna u bubnuorexa [IOK
77
TUTaHEeTapHasi MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynatel bopa. Monens atoma
bopa
79 Hcnyckanue v morioiieHnue cBera bubnmorexa [JOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

atoMoM. KBauTtel. JInnenyartrie

https://m.edsoo.ru/ff0c144c

CITEKTPBI
80 Ypok-npaktukym "HaGnronenue bubnmoreka [JOK
CIIEKTPOB MCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PammoakTuBHOCTE U €€ BUIBI bubmorexa [JOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue aToOMHOTO sipa. bubnuorexa [JOK
HyknonHast Mozesb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE pEBpaIECHUS. bubnnorexa [JOK
H3oToms https://m.edsoo.ru/ff0clald
84 Permrenue 3agay mo reme: bu6mmoreka [JOK
"PagroakTHBHBIE TIPEBpAICHHS" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
Ypok-koH(pepeHIHs
86 ulfaJII/IO’ngIBl:I)-IH: W3JTy4eHUs B bubmorexa LIOK
. https://m.edsoo.ru/ff0c2126
MIPHUPOJIe, MEIUIINHE, TEXHUKE
SnepHble peakuu. 3aKOHBI
87 C(;HX]II):)aHeHESI 3aI;Hz[0Boro u bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DOHeprus CBSI3U ATOMHBIX SAJIEP. bubnuorexa [JOK
CBs3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenne 3amaud mo Teme "AnepHeie
peakuun”
Peaknuu cuHTe3a U IeICHUS SICP.
90 I/IiTOI;l{HI/IIjI/I Z-)HE:pFI/II/f[ EoenHua Ij[ v bubmorexa HOK
. https://m.edsoo.ru/ff0c1e88
3BE3T
01 Ypoxk-koupepenuus "SAnepnas

sHepreTuka. JlencTeus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaAOaKTUBHBIX I/I3J1y‘-IeHI/1ﬁ Ha

JKHUBBIE OpraHU3MBbI"

IToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme

92 "DNIeKTpOMarHUTHOE TIOJIE. bubmorexa LIOK
https://m.edsoo.ru/ff0c223e
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBbIC siBIICHUS"
KonTponbHas padora o teme
93 "DIeKTpOMarHUTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanToBsIc siBIICHHS "
[ToBTOpEHME, 000OIICHHE. BuGmiorexa LIOK

o4 JlaGopatopHbie paoTEI O Kypey https://m.edsoo.ru/ff0c245a
"BzaumonetictBue ten"

[ToBTOpenue, 06001IIeHNE.

95 Pewienne pacyeTHbIX U bubnuoreka [IOK
KAYECTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TernoBbie MPOIECCHI
[ToBTOpenue, 06001IIeHNE.

96 Pewienne pacyeTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 3a]1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KII[ reruioBbIx npurarenei’”

[ToBTOpeHnue, 06001IEeHNE.

97 Pewienne pacyeTHbIX U bubnuorexa [IOK
KaueCTBEHHBIX 3a]1a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/[] anexTpoycTaHOBOK"

[ToBTOpenme, 0600IICHNE.
98 JlabopatopHbie pabOTHI IO KYypCy Bubmorexa LIOK

"CBeTOBBIE SIBJICHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTOopenue, 0600menue. Pabora

99 C TEKCTAMU 110 TeME '"3aKOHEI 1 bubmmorexa [IOK
N https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHKE
100 | o exormen ne nows omstamern | 1 BuGunotexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IT , 0000 . Pab
100 | crexcram notewe "Cocrome. | 1 BuGinotexa LIOK
N https://m.edso0.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PabGoTta
102 ¢ TekcTamu 1o TeMe "'KBaHroBas u 1
snepHas pusuka’
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/IMYECKOE OBECIEYEHME OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

e dusuka: 7-i Kiacc: 6a30BbIil ypoBeHb: yueOnuk, 7 kiacc/ Ilepeiukun U.M., Banos A.H.,
AkrmonepHoe obmectBo «M3natenscTBO «IIpocBemenne»

» dusuka: 8-if kimacc: 0a30BbIi ypoBeHb: yucOHuk, 8 kiacc/ Ilepeimkun 1. M., MBanos A. U.,
AkrmonepHoe obmectBo «M3natenscTBO «IIpocBemenne»

» ®usnka, 9 kinace/ Iepwikua U.M., I'yrauk E.M., UBanos A.U., IletpoBa M.A.,

AknmonepHoe obmectBo «M3naTenscTBO «IIpocBemenne»

METOAUYECKUE MATEPUAJIBI U151 YYUTEJIA

®dusnka : 7-i kiacc : 0a30BbI yPOBEHB. METOINYECKOE TOCOOHE K

yueOnuky M. M. Ilepeikuna, A. W. MBanosa / O. A. Yepnukosa, C. H.

I'magenxoBa, B. B. Kyapssues. — 3-e uzn., nepepad. — Mockaa : [IpocBemenue -2023r.
®usuka : 8-if kiacc : 0a30BbI YPOBEHB : METOIMUECKOE ITocodue K yueonuky 1. M.
[Meprimkuna, A. . Banosa / O. A. Yepnukosa, C. H. 'manenkosa, B. B. KynpsBues. — 3-¢
u31., nepepad. —Mockaa : [IpocBemienue, 2023.

®dusuka : 9-if kacc : 0a30BBI YPOBEHB : METOIMUECKOE ITocodue K yueOnuky 1. M.
[leppiikuna, E. M. I'ytHuk, A. U. BaHoBa,

M. A. ITerposoii / O. A. Uepnukosa, C. H. 'manenkosa, B. B.

Kynpssues. — 3-e uzn., nepepad. — Mockaa : [IpocBemnienue, 2023.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

bu6mmorexa [JOK
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