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MMOSICHUTEJIbHASA 3AITUCKA

ITporpamma o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTABICHA HA OCHOBE MOJOXKEHHUH
n TpeOOBaHWI K pe3ylbTaTaM OCBOSHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTENFHOW MPOTPAMMEL,
npencraieHHEEIX B ®I'OC OO0, a Ttakxke ¢ ydéroMm ¢enepanbHON pabodeil MporpaMMbl BOCHHTAHHUS H
Konnenuuu npenonasanns yaeOHoro npeamera « Pusukay.
Conmepkanue TporpaMMmbl TI0 (HU3MKE HANpaBIeHO Ha (OPMHUPOBAaHHE E€CTECTBEHHOHAYIHOMH
TPaMOTHOCTH OOYYaIOIIUXCSI M OPTAaHHU3ALMIO U3Y4YeHHU (GU3UKH HA JESITEINbHOCTHOW OCHOBE. B mporpamme mo
¢u3nNKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpenaMera B peammsamuu TpeboBanumit ®I'OC OO0 x
IUIAHUPYEMbIM JIMYHOCTHBIM M METAIlpPEIMETHBIM pe3yiabTaTaM OOydEHHs, a TaKXKE MEXKIIPEAMETHBIE CBS3U
€CTeCTBEHHOHAYYHBIX YIeOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHHsI.
[Iporpamma 1o ¢u3HKe yCTaHABIMBACT paclpeieiieHne YIeOHOTO MaTepHaia Imo roxaM o0ydeHuns (1o
KJlaccaM), TpeylaracT IMPUMEPHYIO IOCIEAOBATENFHOCTh M3YUCHHS TEM, OCHOBAHHYIO Ha JIOTHKE pa3BUTHUS
MIPEAMETHOTO COIEPKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yJaronIuxcs.
IMporpamma no ¢usuke paspadoTaHa ¢ NEIbI0 OKA3aHUA METOIMIECKON ITOMOIIY YYHUTENIIO B CO3IaHUU
pabodeli mporpaMMsl 110 y4eOHOMY IIPEIMETY.
@usnka SBISETCS CHCTEMOOOPA3yIONIMM ISl €CTECTBEHHOHAYYHBIX YUCOHBIX IPEAMETOB, MOCKOIBKY
(u3HYecKre 3aKOHBI JIS)KAaT B OCHOBE IIPOIIECCOB U SBICHUH, N3ydaeMbIX XUMHEH, OHOIOrHel, acTpOHOMHUEH 1
¢usnyeckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBCHHOHAYYHYIO KapTHHY MHpa, MPENOCTaBseT HauOoiee
sICHBIE 00pa3Ibl IPUMEHEHNUS HAYTHOTO METO/Ia MO3HAHKA, TO €CTh CIOCO0a MOIyYSHHS JOCTOBEPHbIX 3HAHUH O
MHpe.
OnHa W3 TIaBHBIX 337a4 (U3MYECKOro 0Opa3oBaHUS B CTPYKType OOIIETro oOpa3oBaHMS COCTOMT B
(hOpMHPOBaHNH €CTECTBEHHOHAYYHOH I'PaMOTHOCTH U HHTEpEca K HayKe y 00ydarommxcs.
W3zyyenne ¢u3ukn Ha 6a30BOM ypOBHE MPEAINOJAraeT OBNIAACHHE CIEAYIOUMMH KOMIETCHTHOCTSAMH,
XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
®  HayYHO OOBSICHATDH SIBJICHMUS;
®  OICHMBATh ¥ MOHMUMAaTh OCOOCHHOCTH HAYYHOTO HCCIIEJOBAHMS;
®  JHTEpPIPETHPOBATH JIaHHBIE M WHCIIOJIb30BATh HAYYHBIC JIOKA3aTENbCTBA JUIS MOIYyYCHHMS
BBIBOJIOB.
Llenmn w3ydeHus (u3MKM HAa yYpOBHE OCHOBHOTO o0miero oOpasoBanus ompeneneHsl B Konnemmum
npenofaBanus ydeOHoro mpeamera «Pusnka» B 00pa3zoBaTeNbHBIX opraHusanusx Poccuiickoit deneparyy,
peaNM3yIoNX OCHOBHbIE 00IIeo0pa3oBaTeNbHBIE IPOrpaMMBbl, YTBEpKAEHHOH pemenneM Komnernn
MusnncTepcTBa npocsemeHus Poccuiickoit @eneparun (mpotokon ot 3 mexadps 2019 r. Ne [TK4BH).
Henu uzyyenus GpU3UKuU:
® mpHoOpeTeHne MHTepeca U CTPEMIICHHsT 00yJaronMxcs K Hay9HOMY M3YUEHHIO TIPUPOJIBI, pa3BUTHE
UX MHTEIUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BUTHE IPEACTABICHUI O HAYYHOM METOJE IO3HAHMSA M (OPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIECHHS K OKPY’KAIOIUM SIBICHHSIM;

®  (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa W3ydeHUS OCHOB CTPOEHHS MATepUH H
(yH/IaMEHTaIbHBIX 3aKOHOB (PHU3HKH;

®  (opmMupoBaHHE NPEJICTABICHUH O POJIM (PU3UKH JUISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHH;

®  pa3BUTHE IPEACTABICHUI O BO3MOXHBIX cdepax Oymymeidl npodeccnoHalbHON AesATeIbHOCTH,
CBSI3aHHOM C (PU3UKOH, MOATOTOBKA K JJAJIbHEHIIEMY OOyYEHHUIO B TOM HalpaBJICHUH.

JoctmwkeHne 3THX Ielel mporpamMmbl NO (M3MKE Ha YPOBHE OCHOBHOrO oOImiero o0pa3oBaHUA
obecrieunBaeTcst pelIeHHeM CIeIyIONX 3a1a4:

® qnpHoOpeTeHHWEe 3HAHWI O [HUCKPETHOM CTPOCHMHM BELIECTBA, O MEXAHHMUYECKHX, TEIJIOBBIX,

JIEKTPUUECKHUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUSIX;
® qnpHoOpeTeHHE YMEHHMH OIMCHIBATH M OOBACHATH (U3MUYECKHE SBICHUS C HCIOJIb30BAaHHEM
TIOJTYYCHHBIX 3HAaHUH;



® OCBOGHHE METOJOB DEIICHHS IPOCTEHIIMX pacyéTHHIX 3amady C HCHOJIB30BaHUEM (PH3UUECKUX
MOJEJICH, TBOPYECKHUX U IPAKTHKOOPHEHTUPOBAHHBIX 331124
®  pa3BUTHE YMEHHH HAaOIIOJaTh NPHPOIHBIC SBJICHUSA U BBIIOJIHATH OIBITHI, JIAGOpAaTOpHEIE paboTHI U
9KCIIEPUMEHTAIBHBIC HCCIICOBAHMUS C HCIIOJIb30BAHIEM U3MEPUTENBHBIX IPHOOPOB;
® ocBoeHHE IPUEMOB paboTHI ¢ WHpOpPMaNHeH PU3MIECKOTO COMEpKAaHUs, BKII0Yas MHYOPMAIHIO O
COBPEMEHHBIX JOCTHKCHHAX (U3UKH, aHAJH3 U KPUTHYECKOE OLICHNBaHHEe HH(OpMaIHy;
® 3HAaKOMCTBO cO cdepamMu mnpodecCHOHATFHONH MeATSNPHOCTH, CBS3aHHBIMH C (QH3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHSAMH, OCHOBAHHBIMHU Ha TOCTIDKCHHAX (DH3HYECKOH HayKH.
Ha m3y4enne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus OTBOAUTCS 238
4gacoB: B 7 kiacce — 68 gacoB (2 Jaca B Henenro), B 8 kiracce — 68 gacos (2 yaca B Henieno), B 9 kiacce — 102
gaca (3 Jaca B HEIIENIO).

IMpennaraemslii B mporpamme Mo (HU3HKE IEpeUeHb J1a0OpaTOPHBIX pPAaOOT M OIBITOB HOCHT
PEKOMEHIATENBHBIN XapakTep, yIUTeNb JeNlacT BHIOOp NMPOBEICHHMS J1aOOpaTOPHBIX paboT U ONBITOB C YUETOM
MHIUBHUIYaJIBHBIX 0COOEHHOCTEH 00yJaromuxcs, CIIICKa 3KCIIEPUMEHTAIBHBIX 3aJaHHH, IPeyIaracMbIX B
paMKax OCHOBHOTO FOCYAAapCTBEHHOT'O 3K3aMeHa 10 (u3nke.



COJEPKAHUE OBYUYEHUS
7 KIIACC

Paszpnen 1. @u3uka v e€ posib B IO3HAHUM OKPY KAIOLIEro MUpa.

@usnka — Hayka o mpupoje. SBneHus npuponsl. Dusnueckue SBICHUS: MEXaHHUECKHE, TEIUIOBBIC,
JJIEKTPUUECKHE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Omnueckue BeMWYWHBL. M3Mepenue ¢(usmdecknx BenuunH. Dusmueckue mpubopsl. [lorpemHocTh
n3MepeHuil. MexnyHapoaHasi cucTeMa eAMHHULL.

Kaxk ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKH H3y4aroT IpUpoxy. EcTecTBEeHHOHAYIHBINH METO]] TO3HAHMS:
HaOTI0ZICHUE, TOCTAaHOBKA HAYYHOTO BOINPOCA, BBIIBI)KEHHWE THIIOTE3, HKCIIEPUMEHT IO IPOBEPKE THIIOTE3,
oOBsicHeHHe HabmogaeMoro sipieHns. Onrcanne GU3NIESCKUX ABJICHUN C IIOMOIIBIO MOJICIEH.

Jemoncmpayuu.

1. Mexauuueckue, TEMIOBbIE, SIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SBJICHHUS.

2. ®usuyeckue NpUOOPHI M MPOLEYpa MPSAMBIX H3MEPEHH AHATOTOBBIM U L(POBBIM TPHGOPOM.

Jabopamopnvie pabomot u onvimul.

. OmnpeneneHne neHsbI JEICHUS KTl H3MEPUTEIBHOTO IpHOOpa.
. H3mepenue paccTosHui.

Wzmepenne 06bEMa KUIKOCTH M TBEPIOTO Tela.

OmnpeneneHne pa3MepoB MaJbIX TEIL.

W3MepeHne TemnepaTyphl Py MOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTINKa TEMITEPaTyPHI.

. IIpoBeneHne wmcciaemoBaHWS 1O TPOBEPKE THUIOTE3BI: MATbHOCTH MOJETA MIApUKA, IMTYIICHHOTO
TOPH30HTAIBHO, TeM OOIIbIIe, YeM OOJIBbIIe BBICOTA ITyCKa.

Paspen 2. IleppoHayaibHble CBeJeHUS O CTPOCHMH BellecTBa.

oA WN R

CrpoeHne BelecTBa: aTOMBI H MOJIEKYIIBL, UX pa3Mepbl. OIBITHL, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIECTBA.

JBmwkenne dactui BemiecTBa. CBsi3b CKOPOCTH IBW)KCHHUS YacTHI] C TeMIeparypoil. bpoyHoBckoe
nBikeHne, 1uddys3us. BzanMopelicTBrie YacTHII BEIIECTBA: MPUTHKCHHUE U OTTAJIKHUBAHHE.

ArperaTHBIE COCTOSHHS BEUIECTBA: CTPOCHHUE Ta3oB, KHIKOCTEH M TBEPABIX (KPUCTAJUIMICCKHUX) TEll
B3anMoCBs3p MEXKAy CBOHCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHHSX M WX aTOMHOMOJEKYJISAPHBIM
ctpoerreM. OCOOCHHOCTH arperaTHBIX COCTOSTHHUMI BOJIBL.

Jemoncmpayuu.

1. Ha6mopenue 6pOyHOBCKOTO JBIKEHHS.

2. Hab6monenue nupdysum.

3. Habmoznenue sBieHni, 00BACHIIOMMXCS IPUTKEHUEM MM OTTAIKHBAHHEM YaCTHI] BEIIECTBA.

Jabopamopnvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOOM PAIOB (C UCTIONB30BaHUEM (oTorpaduii).

2. OnubITH 110 HAGITIOIEHHIO TETIOBOTO PACIIMPEHHS Ta30B.

3. OnbITH 10 06HAPYKEHHIO AEHCTBHS CHII MOJIEKYIISPHOTO TIPHTSKEHHSL.

Pa3znen 3. /IBu:keHue u B3auMoAeicTBHE TeJl.

Mexanuueckoe jABKeHUEe. PaBHOMepHOEe U HepaBHOMeEpHOE ABMkeHHue. CkopocTb. CpeqHsisi CKOPOCTh
[IpY HEPAaBHOMEPHOM JIBUXEHHUH. Pacy€T myTH v BpeMeHH JBUKECHHUSL.

SlBnenue wuHepuuM. 3aKOH HHepuUMH. B3aumoneHcTBHME Tl Kak MNPUYMHA M3MEHEHHSI CKOpPOCTH
JIBUKEHHs Tesl. Macca kak Mepa MHepTHOCTH Tena. [lnoTHocTs BemecTBa. CBSI3b IUNIOTHOCTU C KOJIUYECTBOM
MOJIEKYJI B eJUHHALIE 00bEMA BEIIeCTBA.

Cuna kak xapakTepucTHKa B3auMojeicTBus Tesn. Cuiia ynpyroctd U 3akoH ['yka. Mi3mepeHue cuibl ¢
MIOMOIIBIO THHAMOMETpA. fIBlieHUE TATOTEeHUs U cuiia TsokecTH. Cuia TSHKeCTH Ha ApYyrux IulaHerax. Bec tena.
Hesecomocth. CnokeHue cuil, HallpaBJIEHHbIX MO OJHOW mpsMoi. PaBHoaeicTByromas cui. Cuna TpeHHS.
TpeHue CKONbKEHUS U TPEHUE NOKOs. TpeHue B Npupojie U TEXHUKE.

Hemoncmpayuu.

1. Hab6moneHne MeXaHHUECKOTO IBHKEHHUS TENA.



H3mepenue ckopoCcTH NPSIMOIMHENHOTO ABH)KEHUSL.
HaOmonenue siBlIeHUS HHEPLIUH.

Habmnronenne n3MeHeHH CKOPOCTH TIPH B3aMMOICHCTBHIH TeIl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBHIO TEII.

Cro)xeHne CHJI, HAaIpaBJICHHBIX [0 OHOW IPSIMOT.

Jabopamopnwvie pabomout u onvimol.

1.

OmnpezneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (LIApUKa B )KUAKOCTH, MOACIH DIEKTPUYECKOT0
aBTOMOOWIIS U TaK Jajee).

OmnpezneneHue cperHeil CKOPOCTH CKOJILKEHHUs OpYCKa MM IIapHKa [0 HAKJIOHHOM IJIOCKOCTH.
OrmnpezneneHne IIOTHOCTH TBEPIOTO Tea.

OnBITH, JEMOHCTPHUPYIOIIIE 3aBUCHMOCTD PacTsDKeHHS (IeOopManni) MPYKUHBL OT MPHUII0KCHHOM
CHUJIBL

OImBITHI, TEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI TPEHHUS CKOJBXXEHHS OT Beca Tela U XapakTepa
CONPHKACAIOIIUXCS TIOBEPXHOCTEH.

Paspnen 4. laBienune TBEPABIX TeJl, KUAKOCTEH M ra3oB.
Hasnenne. CiocoOBl YMEHBIICHUS M YBENMYCHUS NaBieHUs. J[aBleHre ra3a. 3aBHCHMOCTH JTABICHUS

rasa OT 06’BéMa, TCMIICPATYPHI. Hepez[aqa JaBJICHHUA TBép,IlLIMI/I TCJIaMH, XHUIAKOCTAMHU H Ta3aMH. 3akoH
Ilackams. IlHeBMaTHYeCKHE MAaIIWHBL 3aBHCHMOCTH JaBJICHUA XHUAKOCTH OT FJ'Iy6I/IHLI. rPI,I[pOCTaTI/I‘IGCKI/Iﬁ

napanoxc. Coobmaromntuecs cocynsl. [ mapaBmudeckue MeXaHH3MBI.
Atmocdepa 3emmn u atMocepHoe AaBiaeHue. [IpUuuHEL cynecTBOBAaHHS BO3IYIIHON 000I049KH 3eMin.
Ompir Toppruenmu. M3mepeHue atMocepHOTo NaBieHUS. 3aBUCHMOCTh aTMOC(EPHOTO NaBICHHS OT BBICOTHI

Hazl ypoBHeM Mopsi. [Ipubops! 11 n3MepeHust aTMOC(EpPHOTO TaBIICHHS.
JelicTBre )XKUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuBaromas (apXxuMez0Ba) cuiaa. 3aKoH

Apxumena. [InaBanue ten. BosgyxomnaBanue.

Jemoncmpayuu.

1. 3aBucuMOCTb aBjieHHs Ta3a OT TEMIEPATYPHI.

2. Tlepenaua JaBJieHHs KUIKOCTBIO U TA30M.

3. Coob1maromuecs cocybl.

4. TuppaBnmueckuii mpecc.

5. TlposiBnenue neHcTBHISA aTMOC(EPHOTO JIABJICHHSL.

6. 3aBHCHMOCTb BBITAJKUBAIOIIEH CHIIBI OT 00BEMA TIOTPYKEHHON YAaCTH Tea U IIIOTHOCTH KHIKOCTH.

7. PaBeHCTBO BBHITAIIKMBAIONIEH CHIIbI BECY BHITECHEHHOM KHIKOCTH.

8. VYcnosue miaBamMs Ten: IUIaBaHME WM TOTPY)KEHHE Tel B 3aBUCHMOCTH OT COOTHOUIEHHMS
IUTOTHOCTEH TeNa 1 KUAKOCTH.

Jabopamopnvie pabomout u onvimal.

1. Mccnenosanue 3aBUCMMOCTH Beca Tesia B BOJie OT 00bEMa OrPyKEHHOMN B KHIKOCTh YaCTH TeJa.

2. Onpefernenue BBITATKUBAIOIIEH CHIIBL, JeHCTBYIOMIEH Ha TeJ0, HOrPYKEHHOE B KUJIKOCTb.

3. TlpoBepka He3aBHCHMOCTH BBITAJIKMBAIOMIEH CUIIbI, AeiiCTBYIOMEH Ha TeNO B KHAKOCTH, OT MacChl
Tena.

4. OnbiTel, JEMOHCTPHPYIOIIME 3aBUCHMOCTh BBITAJKUBAIONIEH CHMIBI, AeiCTByromedl Ha Teno B
XKHIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YaCTH TeJla U OT INIOTHOCTH JKUAKOCTH.

5. KoHcTpyupoBaHHe apeoMeTpa MIH KOHCTPYHPOBAHHE JIOJKU | OTpeIeNieHHe €€ IPy30No bEMHOCTH.

Pa3gen S. PaGoTa 1 MOIIHOCTB. DHeprus.

Mexannueckas padoTa. MOIIHOCTb.

[IpocThie MEXaHU3MBI: PhIYar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBuiio paBHOBecHs perdara. [IpumeHeHne
MpaBHJIa PaBHOBECHS pbIUara K OJoKy. «3onotoe mpaBmio» MexaHuku. KII/I mpocTeix mMexaHu3moB. [IpocTteie

MCXaHHU3MBI B 6LITy U TCXHHUKCE.
Mexannyeckas OHEPIrusi. Kunernueckas u NOTCHIUAJIbHAsA SHEPTUs. HpeBpaHICHI/IC OJJHOIro BHUIA

MEXaHUYECKOW YHEPTHUHU B IPYToil. 3aKOH COXpPaHEHUS SHEPTHH B MEXaHHKE.
Hemoncmpayuu.

1.

ITpuMeps! NPOCTBIX MEXaHU3MOB.



Jabopamopnvie pabomout u onvimol.
1. Onpenencuue paGoThl CHUIbI TPEHHs TPU PABHOMEPHOM JBMKECHMM Tela MO TOPH3OHTALHON
MTOBEPXHOCTH.
2. WccnenosaHue ycloBHii PABHOBECHS PhIUATa.
3. MUsmepenne KI1J] HAKITOHHO# TLIOCKOCTH.
4. Vsyuenue 3aKoHA COXPAHEHHS MEXAHUIECKOH SHEPTHHL.
8 KUIACC

Pa3nen 6. TenioBble iBJIeHUS.

OCHOBHBIE TIOJIOXKEHUS MOJEKYJSIPHO-KHHETHICCKOH TEOpHUH CTPOSHHs BemiecTBa. Macca W pa3Mepsl
aTOMOB U MOJIEKYI. OTBITHI, TOATBEPIKIAIOIINE OCHOBHBIC TIOJIOKEHHUS MOJICKYIAPHO KHHETHIECKON TEOPHH.

Mogemu TBEPIOTO, XKUIKOTO W ra3000pa3HOrO COCTOSHMI BemlecTBa. Kpucrammnaeckne u amopQHEIE
Tena. OOBSCHCHHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPOBIX Tel HAa OCHOBE IOJIOKCHHH MOIEKYISPHO--
KHHETH4YecKol Teoprun. CMadnBaHNe W KaMIDLIPHBIC SBICHU. TemIoBoe pacpeHne U CKaThe.

Temmneparypa. CBsA3b TeMIepaTypsl CO CKOPOCTBIO TEIDIOBOTO JBIKCHUS YacTUIl. BHYTpeHHSIST SHEpTHs.
CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTHH: TEIUIoNepenavya W COBEpIICHHE paboThl. BUmel Temmomepenayn:
TEIUIOPOBOAHOCTh, KOHBEKIIUS, H3ITyICHHE.

KomnmdecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTH BelIecTBA. TemiooOMeH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHUe TeruioBoro OamaHca. [InaBneHHe W OTBepAeBaHUE KPUCTAJUIMICCKUX BEIIECTB. YENbHAs TEIUIOTa
mwraneHus. [lapooOpazoBanne n koHaeHcanws. Vcnapenne. Kumenne. YaenpHas TeruioTa mapooOpa3oBaHUs.
3aBHCHMOCTB TEMIIEPATYPHI KUIICHUS OT aTMOC(EPHOTO aBICHUS.

BnaxxHocTh BO3IyXAa.

DHeprus TOIUIMBA. Y NeNbHAS TEIUIOTa CrOpaHusl.

[puatuner padots! Termosbix neurateneit KI1/ TerumoBoro qeuratens. TemoBeie JBUTATENN U 3aIIATa
OKpY>KaloIIeH Cpepl.

3aKoH COXpaHEHUS U MPEBPANICHUS YHEPTHUHU B TEIUIOBBIX MPOIeccaX.

Jemoncmpayuu.

HabnroneHne OpoyHOBCKOTO JIBHIYKCHHS.

Habmronenue muddysun.

Habnronenue sBneHui CMadYUBaHUS U KAIMMJUIIPHBIX SBIICHUH.
HabnrogeHue TEIioBoro pacimpeHus Ted.

V3MeHeHHe TaBICHUS Ta3a IPU H3MCHEHUH 00hEMa U HarpEeBaHUH WITH OXJIQXKICHHH.
[IpaBuia u3MepeHus TeMIepaTyphl.

Buns! Termionepenagm.

Oxu1a)kKIeHUE TP COBEPIICHIH PAOOTHL.

HarpeBanwue npu coBepIieHHu paboThl BHEITHIMH CHIIAMH.

10. CpaBuenue TennoéMkocTeii pa3IHUHBIX BENIECTB.

11. Ha6mopenne kunenus.

12. Ha6mozenne nocTOSHCTBA TEMIIEPATYPh IPH ILIABICHUH.

13. Mogenu TermoBbIx ABUraTeseii.

Jabopamopnvie pabomout u onvimel.

OINBITHI 11O 06Hapy>KCHI/I}0 HCﬁCTBHﬂ CHJT MOJICKYJIAPHOTO HPUTSAKCHUA.

OINBITH IO BbIpAallIUBAHWUIO KPHUCTAJJIOB HOBapGHHOﬁ COJIM UJIM caxapa.

OINBITHI 1O Ha6J'IIO,H€HI/I}O TCIUIOBOI'O paCIIMPCHUs ra3os, )KI/I,I[KOCTeﬁ n TBép,HLIX TCII.
OHPGHCHCHI/IC JAAaBJICHUA BO31yXa B OaytoHe mrpuna.

obhwhE

OHBITLI, JACMOHCTPUPYIOMINUE 3aBUCUMOCTL AAaBJICHUS BO3JyXa OT €TI0 00BéMa u HarpeBaHus WU
OXJIAXKACHHUS.

o

[IpoBepka rurnore3s! JIMHEHHON 3aBHCUMOCTH JUIMHBI CTOJIOWMKA JKHJIKOCTH B TEPMOMETPHYECKON
TpyOKe OT TeMIlepaTyphl.

7. HabmoneHne W3MEHEHHs BHYTPEHHEH SHEPrHMM Teja B pe3yibTaTe TEIUIONepenaud H paboThl
BHEIIIHUX CHIL



8. Wccnenosanue SIBICHHS TEIDIO0OMEHA IIPY CMELIMBAHUU XOJOIHOM U ropsiuel BOABI.
9. Onpenenenne KonaudecTBa TEIUIOTHI, IIONYYEHHOTO BOAOW TPH TEMIOOOMEHE C HATPETHIM
METAJUIMIECKUM IFUTHHIIPOM.

10. Onpenenenne ynenpHO TEMIOEMKOCTH BEIIECTBA.

11. Uccnenosanue mpomnecca HcnapeHus.

12. Onpenenenne oTHOCUTENBHOH BIAXKHOCTH BO3ILYXa.

13. Onpenenenue ynenbHO TEMIOTH MIABIEHHS JTbA.

Pa3gen 7. DiaekTpuyecKue U MATHUTHBIE SIBJICHHA.

Onexrpuzanua Ten. J[Ba poma SIEKTPUYECKUX 3apsAmoB. BianmmoneiicTBhe 3apsKCeHHBIX Tell. 3aKOH
Kymnona (3aBHCHMOCTB CHIIBI B3aUMOZICHCTBHUS 3apsDKCHHBIX TEJ OT BEJMYUHBI 3aps/IOB U PACCTOSHUS MEXIY
TeJIaMH).

Onexrpudeckoe nojie. HanpsmkEHHOCTE 3JEKTPUIECKOT0 Mo, [I[pHHINTI CYTIePIIO3UITIH HIEKTPHICCKIX
oJiel (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »snexTpudecknx 3apsmoB. OJIEMEHTapHBIA JiekTpudeckuid 3apsn. CTpoeHme aroma.
[IpOBOIHUKY U AMANEKTPUKH. 3aKOH COXPAHEHHS AIEKTPHUECKOTO 3apsia.

DNEeKTPUUECKUI TOK. YCIOBHS CYINICCTBOBAHHS IJIEKTPHIECKOTO TOKA. MICTOYHHMKH ITOCTOSHHOTO TOKA.
JleficTBUS 3JEKTPUUECKOTO TOKa (TEIDIOBOE, XMMHUYECKOE, MarHUTHOE). DIEKTPHICCKUA TOK B KHUIKOCTAX H
rasax.

Onekrpuueckas 1mems. Cuina Toka. OleKkTpuieckoe HampspkeHne. CONpOTHBICHHE TPOBOJHUKA.
VYaenpHOE CcOMpOTHBIIEHHE BemecTBa. 3akoH Oma ams ydacTka menw. [locrmemoBaTenpHOE W MapajulieinbHOE
COCITUHEHHUE TIPOBOJIHUKOB.

PaGora m MoOmHOCTE »3yeKkTpudeckoro Toka. 3akoH JDxoymsi—JIeHma. OnekTpuueckue Ienmd U
MMOTPEOUTEIH AIMEKTPHUECKON IHEPTUH B OBITY. KOpoTKOE 3aMbIKaHE.

ITocTosiHHBIC MarHuThHl. B3auMOJEHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe moJjie. MarHuTHOE IoJje
3emin W ero 3HadeHWe UL KW3HUM Ha 3emue. OmbIT Jpcrega. MarHUTHOE TOJE SIEKTPHYECKOTO TOKA.
[IpuMeHeHHE SJCKTPOMAarHUTOB B TEXHUKE. JIeficTBHE MArHATHOTO TIIONII Ha MPOBOJAHHK C TOKOM.
DIEeKTPOIBUTATENh MOCTOSHHOTO TOKA. VICIONBb30BaHUE AIEKTPOIBUTATENICH B TEXHUIECKUX YCTPOHCTBAX U Ha
TpaHCIOPTE.

Oneitel @apanes. SBneHue siekTpoMarHuTHOM wuHAyKIuH. IIpaBuiio JleHna. DnexkrporeHepatop.
CriocoOBI TOTYYSHUS NEKTPUICCKOH SHEPTHH. DIIEKTPOCTAHIIUH HA BO3OOHOBIIEMBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DnexTpusanus Te.
JBa poaa 3JIeKTpHYECKIX 3apsI0B U B3aNMOICHCTBHIE 3apsKEHHBIX TEll.
YeTpoHcTBO U AeMCTBHE IEKTPOCKOIA.
DnekTpocTaTudecKas HHIYKITHS.
3aKOH COXpaHEHUS SJICKTPUUSCKUX 3apsIOB.
[IpOBOTHUKY U AUIITEKTPHUKH.
MoaenupoBaHUE CUJIOBBIX JIMHUH 3JIEKTPHUUECKOTO TOJIS.
HcTouyHMKH MOCTOSTHHOTO TOKA.
JeiicTBUS 2JIEKTPUUYECKOTO TOKA.
. DINEKTPUUECKUNA TOK B )KUJKOCTH.
. 'azoBBIi pazpsn.
. smepenue cuiipl Toka aMIepMeTpOM.
. 3MepeHue 31eKTpruuecKoro HamnpsKeHUsl BOJIBTMETPOM.
. PeocTar 1 marasus conpoTHBIEHUH.
. BzaumoeficTBHE MOCTOSTHHBIX MarHUTOB.
. MonenrpoBaHie HEBO3MOXKHOCTH Pa3/I€ICHUs TOJIIOCOB MAarHUTA.
. MoaenupoBaHre MarHUTHBIX IOJICH MOCTOSTHHBIX MarHUTOB.
18. Ommir Opcrena.
19. MarnuTHOE MIONTE TOKA. DNIEKTPOMATHHUT.
20. [eiicTBie MarHUTHOTO 1O HA HPOBOJIHUK C TOKOM.
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21. DnexTponBUraTesh TOCTOSHHOTO TOKA.

22. ViccneioBanye SBICHUS 31CKTPOMArHUTHON MHTyKIIHH.

23. Onwiter apages.

24. 3aBucuMOCTh HANPABIEHUS HHAYKIMOHHOTO TOKA OT YCJIOBHii €r0 BO3HUKHOBEHHS.
25. DiekTporeHepaTop MOCTOSHHOTO TOKA.

Jabopamopnwvie pabomout u onvimal.

. OmbITHI 10 HAOMIOACHHIO NIEKTPH3ALMH T HHAYKIHUESH 1 IIPH CONPUKOCHOBEHHH.
. HccnenoBanue neificTBHS IEKTPHIECKOTO HOJIS HA POBOJHUKH U AUIIICKTPUKH.
COopka 1 mpoBepKa pabOTHI IEKTPUIESCKON HEH MOCTOSTHHOTO TOKA.

V3mepeHne n peryIupoBaHUe CHIIBI TOKA.

V3mepeHure u peryIMpoBaHUe HaIPsDKSHUS.

. HccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIAYIIETO Yepe3 Pe3UCTOpP, OT CONPOTHBIICHUS PE3UCTOPa U

oA WN R

HaINpsDKeHUS Ha PE3HCTOpE.

7. OmBITH, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO COTPOTHBICHHS TPOBOIHUKA OT €ro
JUTUHBI, TIOIIA/X TIOTIEPEYHOTO CEUCHHUS U MaTepHaa.

8. TIlposepka npaBua CI0KEHUs HANPSKEHUH TIPU TIOCIEI0BATEILHOM COEIMHEHNH JIBYX PE3UCTOPOB.

9. TIlposepka npaBuia 1jis CHIIBI TOKA TIPH NAPaJLIETbHOM COETMHEHHH PE3UCTOPOB.

10. Onpenenenue paGoThl NEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOIHOCTH 3IEKTPUIECKOTO TOKA, BBAEISIEMOI Ha PE3UCTOPE.

12. Viccnenosanue 3aBUCMMOCTH CHITBI TOKA, HIYIIETO Yepes3 JAMIOUKY, OT HalpsKEHHs Ha HE.

13. Onpenenenne KI1J narpesatens.

14. Viccnenosanue MarHUTHOTO B3aMMOIEHCTBHS TIOCTOSHHBIX MArHUTOB.

15. Mzyyenue MarHUTHOTO MOJIS MOCTOSAHHBIX MATHUTOB TPU MX 0OBEUHEHUH 1 Pa3/eICHHH.

16. Viccnenosanue neiCTBHISA 3MEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.

OmBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHIIbI B3aUMO/CHCTBUS KaTYIIKH C TOKOM M MarHuTa OT

-
~

CHJIBI TOKA 1 HAIIPaBJICHHS TOKa B KaTYIIKE.
18. Vsyuenue neifcTBHSA MArHUTHOTO TOJI HA POBOJHHUK C TOKOM.

19. Konctpynpopanue u usyuenue paGoThl 31€KTPOIBUTaTEls.

Wsmepenue KIIJI anexTpoaBurarenbHON yCTaHOBKH.

21. OnBITHI 1O MCCTIEI0BAHMIO SABJIEHUS SIEKTPOMATHUTHOM HMHIYKIMH: MCCIE0BAHUE HM3MEHEHHil

N
©

3HAa4YEHUs ¥ HAIpaBJICHUS HMHIYKIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJI€HHS.

Mexanmnueckoe qBIKeHHe. MaTepuanbHast Touka. Cucrema otcuéra. OTHOCUTETFHOCTh MEXaHHYECKOTO
IBIDKeHUs. PaBHOMEpHOE TpsMoNHEHOE ABIDKeHHe. HepaBHOMepHOE npsiMotnHeHOe nBrmkeHne. CpeqHsst ’
MTHOBEHHAsI CKOPOCTH TeJa IIPH HEPAaBHOMEPHOM IBIDKCHHH.

Yckopenue. PaBHOyckopeHHOE npsiMoirHEiiHOe nBrmkeHne. CBoOboaHoe maaeHue. OnbIThl [anmmes.

PaBHOMepHOE aBMXKEHHME MO OKpyxHOcTH. [lepnon m wacrora oOpamenus. JIuHedHast W yriioBas
ckopoctu. [leHTpocTpeMuTeNnbHOE YCKOPEHHE.

Iepseiit 3axkoH Hetotona. Bropoit 3akon Herorona. Tperuit 3akon Herotona. IlpuHuun cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHuUs: CHila TPEHUS CKOJIBXKEHHUS, CHJIA TPEHUS MOKOs, ApYyrue
BUJIbI TPEHUSI.

Cuiia TSDKECTH M 3aKOH BCEMHMPHOTO TATOTEHMs. Y CKOpeHHe cBOOOIHOro majeHus. [|BrKeHue IUIaHeT
Bokpyr Counnna. [lepBas kocMudeckast ckopocTs. HeBecoMocTh 1 eperpysxi.

PaBHOBecne MatepuansHOM TOukH. AOcomioTHO TBEpHoe Teno. PaBHOBecme TBEpAOro Tema ¢
3aKpeIIEHHON 0ChI0 BpaieHus. MoMeHT cuinsbl. LieHTp TsxecTu.

WUmnynsc Tena. M3meHenne ummyinbca. MIMImynsc cumbl. 3aKOH COXpaHEHMs HUMIysbca. PeakTuBHOE
JIBIDKCHIE.



Mexanudeckas paboTa M MOIIHOCTh. PaboTa cmil TSXKECTH, yHNpyrocTH, TpeHus. CBs3p SHEPTUH U
pabotsl. IloTeHIManbHast 3HEPrHs Teja, IOAHATOTO HAaJ IOBEPXHOCTHIO 3eMiH. [loTeHIMambpHAs SHEPTHS
cxkarol TpyxuHBL. KuHetmueckas SHepruia. TeopeMa O KHHETHYSCKOW OHHEPTHH. 3aKOH COXpaHCHHUS
MEXaHUYECKOHN HEPTUU.

Jemoncmpayuu.

1. Ha6nroneHne MeXaHMYECKOTO BUKEHHS TeJa OTHOCUTENLHO Pa3HbIX TN OTCUETA.

2. CpaBHeHMe TyTeil M TPaeKTOPMiA JBMKEHHS OJHOTO M TOTO K€ Tejla OTHOCHTEIBHO Pa3HBIX Tejl

OoTCYETA.

3. V3mepenue cKOpOCTH U YCKOPEHHS TIPSIMOIUHEHHOTO IBUKEHHUS.

4. Wccrnenopanue PU3HAKOB PAaBHOYCKOPEHHOTO JIBHIKEHHUSL.

5. HalmoeHue ABHKEHHS Tea M0 OKPYKHOCTH.

6. Habmromenne MeXaHWYECKHX SIBICHHI, MPOUCXOJAIINX B cucteme orcuéra «Tenexka» mpu eé

PaBHOMEPHOM M yCKOPEHHOM JIBH)KEHHH OTHOCHUTEIIFHO KaOWHeTa (PU3HKH.
7. 3aBHCHMOCTbH YCKOPEHHS Tejla OT MAcChl Tejla U JIEHCTBYIOIIEH Ha HETO CHIIBI.
8. Habmonenue paBeHCTBa CHII TP B3aMMOJICHCTBHH Tel.
9. Usmenenue Beca Tena P yCKOPEHHOM JIBHKEHHUH.
10. Mepenaua umnysbca Npy B3aMMOJEHCTBUM TeEI.
11. Tpeo6pasosanus SHEpruy MpU B3aUMOACHCTBHY TeJ.
12. Coxpanenune uMnynbca mpu HEYNPYroM B3aUMOIEHCTBHH.
13. Coxpanenue umnynbca mpu aGCOMIOTHO YIPYTOM B3aHMO/IEHCTBUM.
14. Hab6nroeHue peakTHBHOTO IBHKEHMUS.
15. Coxpanenne Mexannueckoil SHEPTHH NP CBOGOTHOM Ta ICHHUH.
16. Coxpanenne MexaHHUeCKON SHEPTMM MPH JBMKEHUH Tejla MO AeHCTBUEM TPYKHUHBL.
Jabopamopnvie pabomot u onvimul.
1. KouctpynpoBanue TpakTa I pasroHa W JaibHEHIIEro paBHOMEPHOTO JBMKEHHs INAPHUKA HIIHM
TENEKKU.

2. Onpenenenne cpeiHeil CKOPOCTH CKOJIbXKEHHS Opycka HMJIM JBHKEHHS LIapHKa 10 HAKIOHHOM
IUIOCKOCTH.

3. Onpenenenue yckopeHHs Tejia MPU paBHOYCKOPEHHOM JIBHKEHHH MO HAKJIOHHOM TLIOCKOCTH.

4. Wccnenopanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHH €3 HauajibHOM
CKOpPOCTH.

5. TlpoBepka TIMNOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBMKEHMH 0e3 HayajbHOH CKOPOCTH MyTH
OTHOCSTCS KaK psJi HEYETHBIX YUCEIl, TO COOTBETCTBYIOLIUE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

. Hccnenosanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CUJIBI HOPMAJIBHOTO JaBIICHHUS.

6
7. Onpenenenne kod>(GUIMEHTA TPEHUS CKOIBKEHHUS.
8. Omnpenenenne kECTKOCTH NPYKUHBL
9. Onpenenenne paboThl CHIBI TPEHHS NPU PABHOMEPHOM JBIDKEHHH Tella 110 TOPH30HTAIBHON
MIOBEPXHOCTH.
10. Onpenenenne paGoThl CUIBI YHPYTOCTH TIPH MOABEME IPy3a C UCIONB30BAHUEM HETOIBIKHOTO
IMOABMKHOT'O OJIOKOB.
11. Usyuenue 3akoHa COXpaHEHHUS SHEPTHH.
Pa3zgen 9. Mexann4yeckue KoJe0aHUs H BOJIHBI.
KonebarenpHoe nBmxkeHre. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHHWU: IMEPHOJ, YacTOTa, aMILTUTY/A.
MateMaTHYeCKUI U PY>KUHHBIA MasTHUKH. [IpeBpanieHne SHepriy Ipu KoJIeOaTEIbHOM JABHKCHHU.
3aryxaromue koineOaHus. BruiHyxkIeHHbIC KoyeOaHus. Pezonanc. Mexanmdyeckue BonHBI. CBOMCTBa
MexaHuuecKux BoOJIH. [IpofosbHble W momnepeuHble BOJHBL. JIJIMHA BOJIHBI M CKOPOCTb €€ paclpoCTpaHEeHMUs.
MexaHuyeckre BOJIHBI B TBEPAOM Telle, CEHCMUYECKUE BOJIHBI.
3Byk. 'poMKOCTE 3ByKa 1 BbICOTa TOHA. OTpaxkeHue 3Byka. THPpa3ByK u yIbTpa3BYK.
Hemoncmpayuu.
1. Ha6mopenue koneGanuii Te MO AHCTBHEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue konebauuii rpy3a Ha HUTH U Ha TIPYKUHE.



3. Hab6moaeHue BEIHY)KJICHHBIX KOJIeOaHUH 1 pe3oHaHca.
4. PacnpocTpaHeHHe NPOJIOBLHBIX U TIONEPEUHbIX BOJH (Ha MOJIEIH).
5. HabmoeHne 3aBUCHMOCTH BBICOTBI 3BYKa OT YacTOTHI.
6. AxycTuueckuii pezoHaHC.
Jabopamopnwvie pabomut u onvimul.
. OmnpeneneHne 4acTOTH M IEPHOIA KOJIEOaHIH MaTEMAaTHIECKOTO MasTHHKA.
2. Onpefenenue YacTOTHI M MEPHO/Ia KoJleOaH Uil TIPYKMHHOTO MasSTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHO/IA KOJeGaHHil MOIBEMIEHHOTO K HUTH IPy3a OT JTHHbI HUTH.
4. Wccnenopanue 3aBUCUMOCTH TIEpHO/a KOJIeGaH il PYKMHHOTO MasTHHKA OT Macchl FPy3a.
5. TlpoBepka He3aBHCUMOCTH TlepHo/a KosieGanuii rpy3a, MOBEMICHHOTO K HUTH, OT MAacChl Ipy3a.
6. OmBITHI, NEMOHCTPUPYIOIIME 3aBUCUMOCTb TIEpPHO/A KoJeOaHUil PYKMHHOTO MAsATHUKA OT MacChl
rpy3a ¥ KECTKOCTH MPYKHUHBI.
7. V3mepenue ycKopeHHs CBOOOHOTO MaeHHUS.
Paspgen 10. DinekTpoMarHuTHoOe 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMarHuTHbIC BOJIHBL. CBOMcTBa 3yIeKTpOMarHUTHBIX BojiH. lllkama
JIEKTPOMAarHUTHBIX BOJH. VICTIONIB30BaHIE 3IIEKTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3H.
OnexTpoMarHuTHas mpuposa cBera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa 51€KTPOMArHUTHBIX BOJIH.
2. BoIHOBBIE CBOICTBA CBETA.
Jabopamopnvie pabomot u onvimul.
1. Vsyuenue cBOHCTB 3IEKTPOMArHUTHBIX BOJIH C OMOIIBIO MOOWIBHOTO Tese(oHa.
Paznen 11. CBeroBble sIBJICHHS.
JIyaeBast momens cBera. Mcrounmku cBera. [IpsMonmHEitHOE pacmpocTpaHEHHE CBeTa. 3aTMEHHA
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpesoMieHUss cBera. [lonHoe BHYTpEHHEE OTpPaKCHHE CBETa.
Hcrionb30BaHMe TIOJIHOTO BHYTPEHHETO OTPAYKEHHUS B ONITHYECKUX CBETOBO/AX.
Jlunza. Xox iyueit B nmuH3ze. OnTrdeckas cucteMa QoToarnmapara, MUKpPOCKOIIa U Telleckona. [ a3 kak
OIITHYECKasl CHCTeMa. biIn30pyKocTh 1 AanbHO30PKOCTb.
Paznoxxenne Genoro ceera B crektp. OnbiTel HetoToHa. CrioxeHue crieKTpanbHbIX IBeTOB. [lucnepcus
cBeTa.
Jemoncmpayuu.
[IpssMonmHelHOE pacTipocTpaHEeHUE CBETA.
OtpaxkeHue cBeTa.
[Momyuenne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.
OnTu4uecKuii CBETOBO/I.
Xon nmydeit B coOuparomieit JIMH3e.
Xop nyueit B paccenBarollel JIMH3e.
[Monyuenne n300paxeHUH C TOMOIIBIO JIHH3.
[MpuHnmn neiicTBus GoToanmapaTa, MUKPOCKOIIA M TEJIECKOTIA.
. Mogens rnaza.
. Pasnoxenue Georo cBera B CHEKTP.
. [losryyenune Genoro cBeTa IpH CIOKEHNH CBETA Pa3HBIX IIBETOB.
Jabopamopnvie pabomol u onvimel.
1. Mccnenosanue 3aBUCHMOCTH yIila OTPaKeHHs CBETOBOIO JIyda OT yriia NajIeHus.
2. V3yueHue XapaKTepHCTHK H300pakeHHs TIPEIMETa B IIOCKOM 3€pKalle.
3. HccnesoBanye 3aBHCHMOCTH YIJIa TIPENOMJICHHS CBETOBOTO JIyda OT YIJa NajeHds Ha TpaHMIe

RBOONOOAWNE
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«BO3IYX—CTEKIION.
4. Tonyuenue n306paskeHHii ¢ MOMOIIBIO COOUPAIOIIEH JTHH3bI.
5. Onpenenenue GoKyCHOrO PaccTOSHUS U ONTHYECKOM CHITbI COOMPATOLIEH JTHH3BL.



6. OmNBITH 10 PA3IOKEHNIO GETOTO CBETA B CHIEKTP.

7. OnBITH 10 BOCHPHATHUIO IIBETA MPEAMETOB TIPU HX HAGIIOICHHH Yepe3 [IBETOBBIE (UIILTPHL.

Paszgen 12. KBantoBble ABJIeHNS.

OmnsiTel Pesepdopna u mmanerapras Monens aroma. Moaens atoma bopa. Vcmyckanue u morsiomieHne
cBera aToMoM. KBaHThI. JInHEeHYaTble CIEKTpPHI.

PangnoaktuBHOCTE. Anb(a, OeTa- 1 raMma-n3nydeHusa. CtpoeHne aToMHOro sAnpa. HykioHHas Mozeib
aToMHoro siipa. M3oronel. PagnoaktusHele npeBpamenus. [lepruos momypacnana aTOMHBIX SIED.

SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsAAOBOTO M MAacCOBOTO YHCEN. DHEPIHs CBSI3M aTOMHBIX
saep. CBsA3b Macchl M 3Hepruu. Peakunu cuHTe3a 1 feneHus sinep. Mcrounnku sueprun ConHIa U 3BE311.

SInepHas sHepreTuka. JlelcTBYs paAMOaKTUBHBIX U3yUYEHUH HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

1. Crekrpsl U3ydeHHUs U MOMIOMICHHS.

2. CreKTpbl pa3IMYHBIX Ta30B.

3. CrnekTp BOMOpOTA.

4, Habmonenue TpekoB B kamepe Buibcona.

5. Pa6ota cuéTunKa HOHU3UPYIOLIMX H3Ty4eHHIA.

6. Perucrparus U3IydeHus IPUPOHBIX MUHEPATIOB M MPOTyKTOB.

Jabopamopnvie pabomot u onvimul.

1. HaGxroseHue CIUTOMHBIX U TMHEHYATBIX CIIEKTPOB U3JTyYEHHUS.

2. WccnesoBanue TPEKOB: H3MEPEHHE HEPTMH YaCTHIIbI [0 TOPMO3HOMY MyTH (10 GoTorpadusm).

3. Usmepenue pajuoakTHBHOTO (hoHa.

IHoBTOpPHUTENBbHO-0000111a101IMIT MOAYJIb.

[ToBTOpHTENHPHO-0000IIAIONMI  MOXY b TpEJHA3HAUYeH M CHCTEMaTH3aluu W 0000ImeHus
TIPEAMETHOTO COJICP KaHMUs M OIBITa AEATEIHHOCTH, MPHOOPETEHHOTO NMPH M3YYEHHH BCETO Kypca (U3HUKH, a
TaKKe AJSI TOJTOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY 110 (u3nke 1 00yJaromuxcsi, BIOpaBIInX
9TOT y4EeOHBIH peIMeT.

[Tpn u3ydeHnn MaHHOTO MOAYJISl peau3yIOTCs M CUCTEMATH3HPYIOTCS BUIBI AEATEIHHOCTH, HA OCHOBE
KOTOPBIX 00ecCIeunBaeTcsl JOCTHKEHHE TMPEIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB
o0ydeHust, (GpopMHUpyeTcs €CTECTBCHHOHAY4YHAs T'PAMOTHOCTh: OCBOCHHE HAay4YHBIX METOJIOB HCCIIEIOBAHHS
SIBTICHUH TTPUPOJIBI U TEXHUKH, OBJI/ICHUE YMEHUSAMH OOBSICHITH (GU3UUECKHE SIBIICHHS, IIPUMEHSIS MTOTy4YEHHbIE
3HAHMS, peNIaTh 3aJa4H, B TOM YHCIIC KAYECTBEHHBIE U SKCIEPHUMEHTAIbHBIE.

[MpuHOIMIMANEHO AEATEIBHOCTHBIM XapakTep MAaHHOTO pasjelia peaau3yercss 3a C4€T TOro, YTO
oOydaromuecs BBIOTHSIOT 3aJaHus, B KOTOPBIX UM IIpeJIaraeTcsi:

Ha OCHOBE IIOJIydCHHBIX 3HAaHMH paclo3HaBaTh W HAYYHO OOBSICHATH (HU3MUYECKHE SBICHHUS B
OKpY>Xarollel PUpOe 1 NOBCETHEBHON JKU3HH;

UCTIONIB30BaTh HAy4YHBIE METOJBI HMCCIENOBAHUS (U3MUYECKUX SBICHHWH, B TOM 4YHCIE JUIA IPOBEPKU
THIIOTE3 W TIOJTyYEHHUS TEOPETHUECKHUX BBIBOJIOB;

0OBSICHITH HayYHbIE OCHOBBI HanOoJIee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH, HAIpUMep,
MIPAKTUYECKOTO UCIOIb30BAHUS PA3IMUHBIX HCTOYHUKOB SHEPTUM HA OCHOBE 3aKOHA IPEBPAILCHUS U
COXPaHEHHs BCEX U3BECTHBIX BUIOB HEPTHHU.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TITPOTPAMMBI IO ®U3ZUKE HA YPOBHE
OCHOBHOTI'O OBHIIEI'O OBPA30BAHUA

Wzydenne ¢u3nkum Ha YpOBHE OCHOBHOTO o0Omero oOpa3oBaHHS HANpaBICHO Ha JOCTH)KCHHE

JIMYHOCTHBIX, METAIIPEAMETHBIX U TPEAMETHBIX O6paSOBaTeJ'ILHLIX PE3yIBTATOB.

B pesynprare m3ydeHns: (GU3NKHA Ha YPOBHE OCHOBHOTO OOIIEro o0pazoBaHMs y oOydaromerocs OyayT

c(hOpMUPOBAHBI CIETYIOMINE TNIHOCTHBIC PE3YNIbTAThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

- IPOSIBJICHNE HHTEPECca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NIECKON HAYKH;

- HIEHHOCTHOE OTHOIIEHHE K JOCTIXKECHUSIM POCCHICKUX YIEHBIX -(DU3HKOB;

2) rpa’kAaHCKOrO0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTHBHOMY YyYacTHIO B OOCYKAE€HHH OOINECTBEHHO 3HAYMMBIX M 3THUYECKHX IPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM NPHMEHEHUEM JTOCTIDKEHNH (DU3UKH;

- OCO3HAHHUE Ba)KHOCTH MOPAJIbHO-3THYECKHUX MPUHIUIIOB B JCATEILHOCTH YUEHOTO;

3) 3cTeTH4ecKOro BOCIUTAHMS:

- BOCIIPUSITHE 3CTETHUCCKHX KadyecTB (M3MUYECKOM HayKd: €€ TapMOHHYHOTO ITOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 IO3HAHMA:

- OCO3HAHWE IEHHOCTH (PU3NIECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHUPA, OCHOBBI PA3BUTHSA
TEXHOJIOT Ui, BaKHENIIIEH COCTABIAIOLIEN KYJIbTYPHI;

- pa3BHUTHE HAYYHOH JTF0003HATENBHOCTH, MHTEPECA K NCCIIEI0BATEIBCKOM AEATEIHHOCTH;

5) popmupoBaHMA KyJIbTYPhI 310POBbSI U SMOLMOHAJIBHOI0 0J1arONOIyYus:

- OCO3HAaHHME IIEHHOCTH 0e30mMacHOro obpasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaKHOCTH
mpaBui  OE30MacHOTO TOBEICHHMS HA TPAHCIOPTE, HA JOpOrax, C DJJICKTPUYECKUM W TEIUIOBBIM
000pyIOBaHHEM B JOMAIITHUX yCIOBHAX;

- c(OpMUPOBAHHOCTh HAaBBIKA pe(ICKCHH, NMPU3HAHNE CBOETO IIpaBa Ha OMIMOKY M TaKOro K€ IpaBa y
JPYTOro YeJIOBeKa;

6) TPYAOBOI0 BOCIIMTAHMSA:

- aKTUBHOE y4yacTHe B PEIICHHH NMPAKTHUECKHUX 3ajad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHW3allvy,
ropo/a, Kpast) TEXHOJIOTHYECKOH M COLMaNIbHOM HAaNpaBIEHHOCTH, TPEOYIOINX B TOM YHCIIE U (PU3NUECKUX
3HAHH;

- MHTEPEC K MPAaKTHYECKOMY H3YUCHHUIO MPOECCHii, CBA3aHHBIX C (PU3UKOH;

7) 3K0JI0THY€eCKOT0 BOCIUTAHUS:

- OpHEHTAUsI Ha IpUMEHEeHNe (PU3MUECKUX 3HAHWHU JUIs peIleHus 3aJad B 00JIaCTH OKpY’Karolle cpessl,
TUTAaHWPOBAHUS TTOCTYIIKOB M OIIEHKH NX BO3MOJKHBIX ITOCIIEJCTBUH JJIs1 OKpY>Kafolel CpeIbl;

- 0CO3HAHHE TI00aTBHOTO XapaKTepa SKOJIOTHUECKHX MTPOOIIEM M IMyTel UX PeIIeHHS;

8) ajanTanuu K M3MeHSIIOUIUMCS YCJIOBUSIM COLMATBHON U PMPOIHOM Cpeabl:

- NoTpeOHOCTh BO B3aMMOJECHCTBMM TIPH BBHIIIOJHEHHM HCCIEAOBAaHUN M TPOEKTOB (H3MUYECKOH
HaNpaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM APYTHX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATENBHOCTD;

- HOTPeOHOCTH B ()OPMUPOBAHUM HOBBIX 3HAHHH, B TOM YHCIIE (OPMYIHPOBATh UJEH, TOHSATHS, TUIIOTE3bI O
(usnueckux 00bEKTax U SBICHUAX;

- 0CO3HaHUe Ae(UIINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00s1acTH (pH3nKHy;

- IVTAHUPOBAHKE CBOETO Pa3BUTHUS B MPUOOPETEHNN HOBBIX (QM3MYECKUX 3HAHUM;

- CTpPEMJICHHE aHAIN3UPOBATh M BBISBIATH B3aUMOCBS3M NPUPOJIBI, OOIIECTBA U S3KOHOMHKH, B TOM YHCIIE C
UCIIOJIb30BaHHEM (PU3NUECKUX 3HAHWH;

- OIIEHKa CBOMX JCHCTBHH C YYETOM BIMSHUS Ha OKPYXAIOIIYI0 CpEIy, BO3MOXHBIX TJIOOANbHBIX
HOCTEICTBHH.



METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe ocBOEHHS mMporpamMMbl IO (U3UKE HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy
obydaronterocss OyayT copMHpOBaHBI MeTampeAMeTHbIe PpPe3yJbTAThl, BKIIOYAIOLINE I103HABATCIbHBIC
YHUBEpCAJIbHbIC Y4eOHbIe NEHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAlbHbIC Y4eOHbIC NEHCTBUS, PETYNSTHBHBIC
YHUBEpCAJIbHBIC Y4eOHBIC ISHCTBUSL.

Ilo3HaBaTe/bHbIC YHUBEpPCAIbHbIE yueOHbIE JeHCTBUSA

Ba3zoBbie Joruyeckue AeiicTBuA:
®  BBIBIATH U XapaKTEPH30BATh CYIIECCTBCHHBIC IPU3HAKN OOBEKTOB (SIBICHMUI);
®  YCTaHaBIIMBATH CYIIECTBEHHBIN MPHU3HAK KJIaCCH(HUKALNH, OCHOBAHMUS [T 0000IIEHNS U CPABHEHNS,;
®  BBLIBIATH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B pACCMaTPHBAEMBIX (haKTax, JaHHBIX U HAOIIONCHUSAX,
OTHOCSIIUXCS K (PU3MUECKUM SBICHUSM;
®  BBLIBIATH NPHYMHHO-CIICIICTBEHHBIC CBA3M IIPU W3YyYCHWH (GHU3MUYECKUX SBICHUM M IIPOIECCOB,
JIeTIaTh BBIBOJBI C HCIOJB30BAHMUEM NECAYKTHUBHBIX M WHAYKTHBHBIX yYMO3AaKJIIOUEHHH, BBIABUTATH
THIIOTE3BI O B3aUMOCBSA3AX (PU3MUECKHUX BEJIINYNH;
®  CaMOCTOSTEIHHO BBIOMPATh CIIOcOo0 perreHus ydeOHoi (pusndeckoit 3anaun (CpaBHEHHE HECKOIBKUX
BapHaHTOB pPEUICHUs, BHIOOpP HamOoJee MOAXOISIIETO € YYETOM CAaMOCTOSATENBHO BBIIEICHHBIX
KPUTEPHEB).
Ba3oBble ucciiegoBareibcKue AeiicTBUA .
®  JICIIOJIB30BaTh BONPOCH! KaK MCCIIENOBATENHCKUIA HHCTPYMEHT ITO3HAHHUS;
® [POBOJIUTH II0 CAaMOCTOSTENFHO COCTaBICHHOMY IUIAaHY OIIBIT, HECIOXHBIN (u3ndeckuit
9KCTIEPUMEHT, HEOOIBIIOE NCCIIEJOBAaHNE (PU3NIECKOTO SIBJICHUS;
®  OICHMBATh HA NIPUMEHHUMOCTh U JOCTOBEPHOCTH HH(POPMAIIHIO, MOTYICHHYIO B XO/€ HCCIICIOBAHMS
WJIN SKCIIEPHMEHTa;
®  caMOCTOATENbHO (HOPMYNIUpOBaTh OOOOIICHHS M BBIBOABI MO pe3yibTaraM IPOBEAEHHOTO
HaOJII0ZICHU S, OITBITA, MCCIICAOBAHNS;
®  TIPOrHO3MPOBATh BO3MOXHOE JlaJIbHEHIIee pa3BUTHE (U3MUECKUX IPOIECCOB, a TAaKXKE BBIIBUTaTh
MIPEATION0KEHHS 00 UX Pa3BUTHU B HOBBIX YCJIOBHSX M KOHTEKCTaX.
Padora c undopmanueii:
®  [pPUMEHSTH pa3IMYHbIE METObI, HHCTPYMEHTHI U 3alPOCHI IIPH MTOUCKE ¥ 0TOOpEe MH(POPMAINU WITN
JaHHBIX C y4ETOM MpeUI0KeHHON yueOHOW pu3ndecKo 3a1aun;
®  AHAINM3UPOBATH, CUCTEMATH3MPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO Pa3INIHBIX BUIOB U (HOPM
TIPE/ICTaBIICHUS;
®  CaMOCTOSITETHHO BBIOMPATh ONTHMAIBHYIO (OPMY IIpEACTaBICHNS HHYOPMAIIMH U HIUTIOCTPUPOBATh
pelaeMble 3aJa4l HECTIOXKHBIMH CXEMaMH, ANarpaMMaMu, HHOH rpadukoil 1 nX KOMOMHAIUSIMH.
KomMyHuUKaTHBHBIC yHHBepcaIbHbIe yYeOHbIe 1eHCTBHA:
® B X0JIe 00CyXK/IeHHs yueOHOTro MaTepHuaia, pe3yJibTaToB Ja0OpaTOPHBIX paboT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMOH TeMbI M BBICKAa3bIBATh WJICH, HAIlEIIEHHbIE HA PEIICHHE 33/1a41
U ToJIepKaHue OJlaroXenaTesIbHOCTH OOLIeHHS;
®  CONOCTaBISATH CBOM CYXJAEHHMS C CYXICHUSIMH JpPYTrMX YYacTHHKOB Juajora, oOHapyXHBaTb
pasnu4ye U CXOJCTBO MO3UIHIH;
BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJMYHO TPEACTaBISATH PE3yJbTAThl BBHINOJHEHHOTO (U3MYECKOTO OMbITa (IKCHEpHMEHTa,
HCCIIeJOBAHMS, ITPOEKTA);
® [IOHMMaTh M HMCIHOJb30BaTh NPEHMYIIECTBA KOMaHAHOW W MHIMBUAYAJIbHOW PaOOTHI NPH PELICHUH
KOHKpETHOH (pr3ndeckoit mpooOaeMsl;
® [IpUHUMATh eI COBMECTHOM [ESATEIbHOCTH, OPraHU30BBIBaThH ACUCTBHUS MO €€ JOCTHKEHHUIO:
pacIpeneiTh poir, 00CyKIaTh IMPOLECCH M Pe3yJIbTaThl COBMECTHOW pabOThl, 00001IaTh MHEHHUS
HECKOJBbKUX JIIOAEH;



BBINIOJHATH CBOIO YacCTh PabOTHI, JOCTUrasi KAdeCTBEHHOTO PE3ybTaTa 110 CBOEMY HAIIPABICHHIO U
KOOPIMHUPYS CBOHM JCHCTBHSA C APYTMMH WICHAMH KOMaH/IBI;

OLIEHWBATh KadeCTBO CBOETO BKJIaZa B OOMMH NPOAYKT IO KPHUTEPUSIM, CAMOCTOSTEIHHO
c(hOpMyIHPOBAaHHBIM YIaCTHUKaMH{ B3aHMMOJCHCTBHS.

PerynsiTuBHble yHHBepcaJibHbIe YueOHbIe AeicTBUS

Camoopranuszanms:

BBIABIISITH MPOOJIEMBI B KU3HEHHBIX M YI€OHBIX CHTYAIMIX, TPEOYIOIUX IS peIeHus (Pu3ndecKux
3HAHUH;

OpPHEHTHPOBATHCSI B PA3NMYHBIX IIOAXOJAX TPHHATHA peIICHHH (WMHAWBUAYAIbHOE, IPUHSITHE
pelIeHus B TPYIIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSATENIFHO COCTaBJIATh AJITOPUTM pEIIeHUS (QU3MIECKON 3a7ady WIN IUIaHa HCCIENIOBAHUS C
y4€TOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IIpEAaracMble
BapUaHThl PEIICHNH;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH MHTEJJIEKT:

JlaBaTh a/ICKBATHYIO OLIEHKY CHTYAIlMW | IpeUIaraTh IUlaH e€ N3MEHEHNS,;

OOBSICHATh TPUYMHBI AOCTIDKEHHS (HEIOCTIDKCHHMS) PE3yJbTATOB JAEATEIBHOCTH, AABaTh OLCHKY
MIPUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHBBHI B ISSTEIBHOCTH (B TOM YHCIIE B XOJ BHIIOJHEHUS (PU3NIECKOTO HCCIIEAOBAHUS
WIN TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHHBIIMXCS CHTYallMi, YCTaHOBJIEHHBIX
OIMOOK, BO3HUKIINX TPYAHOCTEH;

OILIEHUBATh COOTBETCTBHUE PE3yNbTaTa [EIH U YCIOBHUSM;

CTaBUTHh ce0s Ha MECTO JPYroro 4YeJOBEKa B XOAE CIOpa WIM AWUCKYCCHM Ha HAyIHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHHS U JIOTUKY APYTOro;

NIpU3HaBaTh CBOE MpPABO Ha OIIMOKY NpW pEIICHWH (U3NYECKUX 3a/1ad WM B YTBEPXKACHHAX Ha
Hay4YHBIC TEMbI U TAKOE )K€ MPaBO JPYTroro.

HOPEJMETHBIE PE3YJIbTATBI

K xoHmy oOyueHnss B 7 KJjacce IpeiMETHBIE Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTB Y 00YUYAIOIINXCSl YMEHHH:

HCTIONB30BaTh MOHATHUA: (U3NICCKHE U XUMHUYECKIE SBICHUS, HAOIIOICHIE, SKCIICPUMEHT, MOJIEINb,
THIIOTE3a, CAWHUIBI (DU3NYECKHX BEIMYMH, aTOM, MOJIEKYJla, arperaTHBIC COCTOSIHHS BeIIeCTBa
(TBEépmoe, XWAKOE, Tra3000pa3HOE), MEXaHWYECKOe MBI)KCHHE (paBHOMEpHOE, HEpaBHOMEpHOE,
MIPSIMOJIMHEWHOE), TPAeKTOPHs, PaBHONCHCTBYIOMAs cuia, aedopmarus (ynpyras, TUlacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

pasnuyath sBneHus (quddysus, TemIoBoe NBUKCHUE YACTHIl BEIICCTBA, PABHOMEPHOE IBIDKCHHE,
HEpaBHOMEPHOE [JBWKEHHE, WHEpLUs, B3aUMOJEUCTBUE TeEJI, pABHOBECHE TBEPIABIX TeJl C
3aKperIEHHONW OChbIO BpallleHus, Nepegadya NaBieHUs TBEPABIMU TEIaMH, XUAKOCTAMH U ra3zaMmu,
aTMOc(epHOe JaBJICHHE, IIABAHHUE TEJ, MPEBPAIICHIS MEXaHHYECKOW SHEPTHH) MO OMUCAHUI0 HX
XapaKTePHBIX CBOMCTB ¥ HA OCHOBE OIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3NUECKOE SBIICHHE;
pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PH3MUYCCKUX SBICHHU B OKPYXKAMOIIEM MHPE, B TOM YHCIE
¢u3ndeckue SBICHHUS B MPHPOJE: MPUMEPHl JBIKCHHS C PA3TUYHBIMH CKOPOCTSAMH B JKHBOH U
HEXXMBOM MpHpoOJe, NEHCTBHE CHIIBI TPEHHS B MPHPOJC M TEXHUKE, BIHSHHE aTMOC(HEPHOro
JIABIICHUSI HAa JKUBOW OpraHM3M, IUIaBaHHE PBIO, PHIYard B TeJe YeJOBEKa, NMPH TOM IMEPEBOIAHTH
MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOICTBA (TPU3HAKU) (DH3MUYCCKIX
SIBJICHUH;

OIHCBHIBATh M3YYCHHBIC CBOICTBA Tel W ()M3UYCCKHE SIBICHUS, HCIIONB3Ys (PH3HUYECKHIE BEINYHHBI
(Macca, 00BEM, MIIOTHOCTH BELIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH,



CHJIa TSDKECTH, BEC Tella, CHIIa TPEHHMS, JaBlIcHNe (TBEPIOTO TeNa, KHUIKOCTH, Ta3a), BHITAIKHBAIOIIAs
cuila, MeXaHW4eckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI, KO3((HUIHECHT IOJIE3HOTO
JICHCTBHS MEXaHMW3MOB, KHHETHYECKas M IOTCHIHWAIbHAS JHEPrHs), NPH ONHCAHWU MHPaBHIBHO
TPaKTOBATh (PU3NUECKHUI CMBICT UCIOIb3YEMbIX BEIHMUUH, X 0003HAUCHUS U SAMHUIBEI (PU3NIECKIX
BEJIMYMH, HAXOIUTh (DOPMYJNBI, CBS3BIBAIOIIUE [aHHYIO (HU3MYECKYI0 BEIHYMHY C JPYTUMHA
BEJIMYNHAMH, CTPOUTH TPA(UKN N3YyUCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHINH;

XapaKTepU30BaTh CBONCTBA TEJ, (PU3NUECKHUE SBJICHHUS M HMPOLECCHI, HCIOIb3Ys MpaBHiIa CIOXKCHUS
cu (BHONB ONHOW TpsiMoif), 3akoH ['yka, 3akoH [lackams, 3akoH ApxuMmena, IPaBUIO PABHOBECHS
pbrdara (6710Ka), «30JI0TOE MPABMIIO» MEXAHUKH, 3aKOH COXPAHEHMS MEXaHWIECKOW SHEPTHH, NpU
3TOM J]aBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €TO MAaTEMATHYECKOE BBIPAKCHNUE;
OOBSCHITH (PU3NUECKHE ABICHUS, IIPOIECCHl M CBOMCTBA TEM, B TOM YHCJIE W B KOHTEKCTE CHTYaINH
MIPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBUIBISATH IPHUIMHHO-CICACTBEHHBIE CBSI3H, CTPOHUTH
oOBsicHeHHEe W3 1—2 JIOTHYEeCKHX IIaroB ¢ OMOpoil Ha 1—2 HM3Yy4EeHHBIX CBOHCTBA (PUIMUECKUX
SIBTICHUH, (U3UIECKNX 3aKOHA WIIN 3aKOHOMEPHOCTH;

pemate pacyérHele 3amadd B 1-2 meHCTBHS, HCMONB3Ys 3aKOHBI M (POPMYJIBI, CBSI3BIBAIOLIHE
¢u3nyeckne BEIMYMHBL HAa OCHOBE aHAJM3a YCIOBHUS 3aJaddl 3alliChIBATh KPaTKOE YCIJIOBHE,
MOJICTaBIATh (PU3UUECKHUE BEIMYUHBI B (OPMYIBI M NPOBOJWTH PAcUETHl, HAXOIUTH CIIPABOYHBIC
JlaHHBIE, HEOOXOAMMBIE JJIsl PEIICHHS 3aJ1ad, OLCHNBATh PEATMCTHIHOCTh MOTyUYeHHON (pr3nueckont
BEJINYMHBI;

pacrio3HaBaTh TPOOJEMBI, KOTOPBIE MOXHO pEIINTh MNpPU IIOMOINM (PU3UYECKHX METO/AOB, B
ONMCAHUM HCCIEOBaHMS BBIACIATH IPOBEPSAEMOE MPEAIIOIOKEHHE (THIOTE3y), pasandyarbh |
MHTEPIIPETHPOBATh IOIyYCHHBIN PEe3yiIbTaT, HAXOAUTH OMIHOKM B XOAE OIBITA, JEJaTh BHIBOJBI IO
€ro pe3ynbTaTaMm;

MIPOBOANTH OMNBITBI MO HAONIOACHUIO (U3MYECKUX SBICHUH WM (QU3MIECKUX CBOHCTB TEi:
(GopMynHpOBaTH IIPOBEPSIEMBIE NPEANONOXKCHHS, COOMpaTh YCTAHOBKY H3 MPEAJIOKEHHOTO
000pyIOBaHUsl, 3aIIMCHIBATh XOJ1 OIBITA M (HOPMYJINPOBATH BHIBOABI;

BBITIOJHATH NPSIMBIE U3MEPEHUs PACCTOSHHUSI, BDEMEHH, Macchl Tea, 00bEMa, CHIIBI M TEMIEPaTyphl
C WUCIIONIb30BAaHMEM AHAIOTOBBIX W IU(POBBIX NPHOOPOB, 3aNUCHIBATH IOKa3aHUA TNPHOOPOB C
yu€TOM 3a7]aHHOI a0COIIOTHON ITOTPEIIHOCTH U3MEPEHHI;

NIPOBOANTD  MCCJEJOBaHWE 3aBUCHMOCTH OJHOM (M3MUYECKONl BeNMWYMHBI OT JAPYrod c
UCTIONIb30BAHMEM TIPSIMBIX HM3MEPEHHH (3aBHCHMOCTH ITyTH PaBHOMEPHO IBIDKYIIErocs Tejla OT
BPEMEHM JIBIDKCHUWS Tejla, CHJIBI TPEHHS CKOJBKEHHS OT Beca Tella, KadecTBa 00pabOTKH
MIOBEPXHOCTEH TN M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIONIAIM CONPHUKOCHOBEHHS TEJ, CHIIBI
YIPYTOCTH OT YIMHEHUS TPYKUHBI, BEITAIKUBAIONIEH CHIIBI OT 00BEMa MOTpyKEHHON YacTH Tena n
OT IUIOTHOCTH JKHAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT IJIyOWHBI, Ha KOTOPYIO
MIOTPYXKEHO TEeJ0, YCIOBUH IUIaBaHUsI TeJl, YCIOBHH PAaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHWU Y4EOHOTO HCCIIEAOBAaHUS, COOMPATh YCTAaHOBKY M BBIIOJHSATH W3MEPEHUS, CIERys
NIPEATI0KEHHOMY IUIaHy, (DUKCHUpOBaTh pe3yJbTaThl IIOJMyYEHHOH 3aBHCUMOCTH (DU3MUECKHX
BEIMYMH B BHUJE MPEAJIOKEHHBIX TaOMMI M TpaduKOB, AeiaTh BBIBOABI 10 peE3yJbTaTaM
HCCIIeIOBaHMUS;

MIPOBOINTh KOCBEHHBIE H3MEpeHHs (HU3MUYECKHX BEIWYMH (IUIOTHOCTH BEIIECTBA JKHUAKOCTH H
TBEPAOrOo TeNa, CHUIa TPEHUS CKOJBXKEHUS, JaBJICHUE BO3[yXa, BbITAJIKUBAIOIAS CHIA,
JICUCTBYIOIAasi Ha MOTPYKEHHOE B JKHJKOCTH TEJIO, KOIPQHUIUEHT IOJIC3HOTO NEHCTBHS HPOCTHIX
MEXaHHM3MOB), CJEAysl IPEUIOKCHHOH HMHCTPYKLUH: NPU BBHIIOJIHEHUH H3MEpEHHH CcoOMpaTh
9KCHEPUMEHTAIBHYI0 YCTAHOBKY U BBIYHUCIIATH 3HAUEHUE UCKOMOU BEITMUUHBI;

co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;
yKa3bIBaTh TPHHIMIIBI JICHCTBUS NPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECs] cocybl, OapoMeTp, pblyar, HMOABMXKHBIH M HETOABM)KHBIH OJIOK,
HAKJIOHHAs IIOCKOCTH;

XapaKTepU30BaTh NPUHLMUIIBI AEHCTBUS N3yYEHHBIX IPHOOPOB M TEXHUUECKHX YCTPOWCTB C OIOPOH
Ha MX OIMCaHMA (B TOM YHCIIE: TIOAIIMITHUKH, YCTPOHCTBO BOJOIIPOBOAA, TMAPABIMYECKHUI Mpecc,



MaHOMET], BEICOTOMED, IIOPIIHEBOIT HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS O CBOHCTBAX (QU3HISCKHX
SIBJICHHUI U HEOOXOIMMBble (HH3HICCKHE 3aKOHBI H 3aKOHOMEPHOCTH;

NPUBOIUTH HPHMepHl (HAXOAWTh HH(YOPMAIMIO O IIPUMEpax) HPaKTHYECKOTO HCIONB30BAHUS
(¢u3ndecKnX 3HAHWH B MMOBCETHEBHOM XW3HM I obOecriedeHHss 0€30MacHOCTH MPH OOpaIIeHuH ¢
npubopaMH M TEXHHYECKHMH YCTPOWCTBAMH, COXpaHEHHs 3I0pPOBbS M COOJIIOACHUS HOPM
9KOJIOTHYECKOTO IIOBEJCHHS B OKpY)KaroLlel cpexe;

OCYIIECTBIISAITH OTOOp MCTOYHHKOB HH(opMmanuu B MHTepHETE B COOTBETCTBHH C 3aIaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCSI 3HAHUH U yTEM CpaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIACIATH MHPOPMALIUIO, KOTOpas SIBISIETCS IIPOTUBOPSUNBOM HIIM MOXKET OBITH HEOCTOBEPHOI;
UCIIONB30BATh NPH BHITOJIHECHUH Y4eOHBIX 3aJaHIi HayYHO-TIOMYJIIPHYIO JIUTepaTypy Gpusngeckoro
COIEpXKaHMs, CHpPaBOYHbIE MaTepHalBl, pecypchl ceTd IHTepHeT, BlaleTh NpuéMamu
KOHCIICKTHPOBaHHMs TEKCTa, IPeoOpa3oBaHis HHPOPMALIK U3 OJHON 3HAKOBOH CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE HMHCHbMEHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE 2—3 HCTOYHHKOB
nHbOpMaLUKN (HU3HIECKOTO COACPIKAHUS, B TOM YHCIE MYONMYHO JAeNaTh KpaTKHe COOOIICHHS O
pe3ynbTaTax NPOeKTOB MM YIeOHBIX HCCICIOBAHHMM, IPH STOM I'PAMOTHO HCIIOJIB30BaTh H3yYCHHbIH
NOHATHHHBIN anmapaT Kypca (pU3NKH, CONPOBOXKIATH BEICTYIUICHHAE IPE3CHTALHCH;

NP BBITOJHEHUN YYEOHBIX NMPOEKTOB M HCCICAOBAHMU DPACIpPENeNsaTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBHH C IIOCTaBJICHHBIMH 3aJJa4aMH, CICIUTH 34 BHIIIOJHCHUEM IUIaHa EHCTBUI, aeKBATHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JACATCIBHOCTh TPYIIBI, BBICTPAaHBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYIKAIOIIHUX.

K xoHmy oOyueHns B 8 Kjacce mpenMeTHBbIC pe3ysibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTb
c(hOpMUPOBAHHOCTE Y 00YUYAIOIINXCSl YMEHHH:

UCTIONB30BATh IMOHATHSA: Macca W pa3Mephl MOJICKYJN, TEIUIOBOE IBIIKCHHE AaTOMOB M MOJEKYII,
arperaTHble COCTOSHMS BEIIECTBA, KPHCTAJUIMUECKHE W aMop(HBIC Tela, HACBIIICHHBIA W
HECHACHILICHHBI Tap, BIAXHOCTh BO3/AyXa, TEMIIEpPAaTypa, BHYTPEHHSS OSHEPIus, TEIIOBOM
JIBUTAaTeNIb, JJIEMEHTAPHBIM JJICKTPUUYECKUH 3apsj, O3JEKTPUYEeCKOe TIIoJIe, IPOBOAHUKH U
JIMJICKTPUKH, TIOCTOSTHHBIN JIEKTPUUECKUI TOK, MarHUTHOE T10JIE;

pasnnuarh sBIEHHS (TEIUIOBOE paclIMpeHHe M CXKaTHe, TeIuIoNepesaaya, TEIUIOBOE PaBHOBECHE,
CMauyMBaHWe, KaIWUIApPHBIC SIBICHUS, HCIApeHHWEe, KOHJCHCANWs, IUIaBJICHHWE, KPHUCTAJUIN3ALMS
(oTBepueBaHME), KHUIIEHWE, Termjonepenada (TEIUIONPOBOAHOCTh, KOHBEKLMS, H3Jy4eHHeE),
UIEKTPU3aLUs  TeJ, B3aUMOJCWCTBHE 3apsijioB, MACHCTBUSL JJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMBIKaHHE, B3aMMOJCHCTBHE MAarHWTOB, JEHCTBHE MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHas WHIYKIUS) 1O ONHMCAaHWIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHPYIOIINX TaHHOE (PU3MUECKOE SBICHHE;

pacIio3HaBaTh MPOSIBICHUE M3YYEHHBIX (PM3WUYECKUX SBICHUH B OKpPY’KarolleM MHpE, B TOM YHCIIE
¢usnyeckne sSBIEHUA B NPUPOJIE: TIOBEPXHOCTHOE HATSDKEHHUE M KaIlWILIIPHBIC SIBJICHUS B TIPUPOJIE,
KpHCTaJUIBl B TIpupoze, udnydeHne CoiHIa, 3aMep3aHne BOAOEMOB, MOPCKHE OpH3bI, 0OpazoBaHue
pOCHI, TyMaHa, HWHEs, CHEra, J3JIEKTPUYECKHE SBJICHUS B arMocdepe, 3IEKTPUUYECTBO >KHBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3eMiH, Apei( IOJIOCOB, POJIb MarHWTHOTO IIOJIST JJISL JKU3HM Ha
3emite, TOJISIPHOE CHSIHWE, TPH 3TOM IEPEBOMUTH IPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICISATDH
CyIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NYECKUX SIBIICHUI;

OIINCHIBATh N3y4YEHHBIE CBOMCTBA TeNl M (DM3UUECKHE SIBICHUS, MCHONB3YSI (QU3HYECKUE BEIMYUHEI
(TemrmiepaTypa, BHYTPEHHSS 3HEpPIHs, KOJMYECTBO TEIUIOTHI, yJeJbHAas TEINIOEMKOCTh BEIECTBA,
yJlelibHAsl TEIJIOTa IUIABJIEHHS, yJeJbHAs TEIUIoTa MapooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHus
TOIUIMBA, KO3()(UIIMEHT MOJNE3HOro JEHCTBHUS TEIJIOBOW MAIIMHBI, OTHOCHTENBHAs BIAXXHOCTh
BO31yXa, OJJEKTPUUECKUI 3apsij, CHUIa TOKa, DJJIEKTPHUUECKOE HAMpPsHKEHHE, CONPOTHUBICHUE
MIPOBO/IHUKA, yJIEIbHOE COITPOTHBIIEHHE BEIECTBA, paboTa M MOLIHOCTh 3JIEKTPUIECKOTO TOKA), IPH
OIMCAHUM TNPAaBWIBHO TPAKTOBaTh (PM3MUECKMH CMBICT HMCHOJIB3YEMBIX BEJIMYMH, 0003HAYCHUS U
eNMHNIBl (PU3UUECKUX BEIMYUH, HAXOJUTh (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (HU3HYECKYIO
BEJIMYMHY C APYTMMH BEJIMYHMHAMH, CTPOUTH T'padUKH H3YYEHHBIX 3aBUCHUMOCTEH (H3MUECKHX
BEJINYNH;



XapaKTepu30BaTh CBOMCTBAa TeN, (U3MYECKHE SIBICHHS M NPOLECCHl, HCIONb3Ys OCHOBHBIC
TIOJIOXKEHHS MOJICKYJIIPHO-KHHETHYECKOH TEOpHH CTPOCHHS BEIIECTBA, IPHHIMI CYNEPIIO3HIUU
moJiel (Ha Ka4eCTBEHHOM yPOBHE), 3aKOH COXpaHEHHA 3apsa, 3akoH OMa st y9acTKa [eMH, 3aK0H
Jixoynsa—JIeHna, 3aKkOH COXpaHEHHUs SHEPrHH, IIPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA
1 3aIHCHIBATH €r0 MaTEMaTHYECKOE BBIPaXKCHHE;

0OBACHATH (PU3NUECKUE MPOLIECCH] U CBONCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHi IPAKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa: BBIABIIATH NPUYNHHOCICACTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE W3
1-2 nmormyeckux maroB ¢ Omopoif Ha 1—2 M3yYEHHBIX CBOWCTBA (PM3WUECCKUX SBICHUHN, (PU3NICCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuyéTHBIC 3a7add B 2—3 IEWCTBUs, HCIIONB3YS 3aKOHBI M (OPMYIBI, CBS3BIBAIOILIEC
¢u3nUecKue BENMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3aJadd 3alMChIBaTh KPAaTKOE YCIIOBHE,
BBIBJIATH HEZOCTATOK JaHHBIX JUIS PEIICHHS 3a/laud, BEIOUPATh 3aKOHBI H (POPMYIIBI, HEOOXOIUMBIC
101t ©€ pelleHus, IPOBOANUTD PacuéThl U CPAaBHUBATH MMOJTYYCHHOE 3HAUCHUE (PU3NUECKON BEMYHHBI
C M3BECTHBIMU JaHHBIMHU;

pacro3HaBaTh IPOOIEMbI, KOTOPBIE MOXKHO PEIIHUTH IIPH MOMOIIM (U3HYECKUX METONOB, UCIIONIb3Ys
OIMCAHUE HCCIICAOBAHMS, BBIICIATh IMPOBEPSEMOE NPEIIOJIOKCHHE, OLCHUBATh NPABHILHOCTb
MOPSAKA TPOBEACHHS HCCICAOBAHUS, JeaTh BHIBOBL;

NPOBOJMTH OIBITHl 110 HAOMIOACHUIO (U3NYECKUX SBICHUA WM (QU3NYECKUX CBOMCTB Tel
(KanMJUIpHBIC SBJICHHMS, 3aBUCHMOCTD JIABJICHHUS BO3IyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH
mporecca OCTHIBAHMA W HArpeBaHMs IPH M3IyYCHHUHM OT IBEeTa H3JIydaromieil (IOTIomIaromei)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHHUS BOABI OT TEMIIEPaTyphl )KUAKOCTH U IUIOMAIH € TIOBEPXHOCTH,
9NIEKTPU3alUs Tel ¥ B3aHMOACHCTBHE SIICKTPHYCCKHX 3apsHOB, B3aUMOJCHUCTBHE ITOCTOSHHBIX
MAarHuTOB, BU3YyallM3allis MarHUTHBIX MOJICH IMOCTOSHHBIX MAarHUTOB, ACHCTBHS MAarHUTHOTO ITOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa DJICKTPOMAarHWTa, CBOMCTBA DJCKTPOIBHUIATENs IOCTOSHHOTO
TOKa): (OPMYJIUPOBATh MPOBEPSEMbIC NPEAIONOKEHNU, COOMPAaTh YCTAHOBKY U3 INPEATIOKEHHOTO
000pyI0BaHus, ONUCHIBATH X0/ ONBITAa H (JOPMYIUPOBATH BBIBOJIBI;

BBINIOJIHATD MPSAMBIC U3MEPEHHUS] TEeMIIepaTyphbl, OTHOCHTEIBHON BIAKHOCTH BO3/yXa, CHJIBI TOKA,
HaIpsDKCHUS] € HWCIOJNB30BaHMEM aHAlOrOBHIX NPHOOPOB M JATYUKOB (DU3MYESCKUX BEJIMYHH,
CPaBHUBATH PE3yJIbTATHl H3MEPEHUN ¢ YUETOM 3aIaHHOH aOCOIOTHOM MOTPELIHOCTH;

NPOBOJMTH HCCIECJOBAHUE 3aBUCHMOCTH OJHOM (M3MYECKOH BEJIMYMHBI OT JAPYrod ¢
HCIIOJB30BaHUEM NPSAMBIX M3MEPEHHH (3aBUCHMOCTH CONPOTHBIICHHS MPOBOJHUKA OT €ro JUIMHBI,
IUIOIIAM MONEePEYHOTO CEYCHUS M YIEeIBHOTO CONPOTHBICHHS BEIISCTBA NPOBOIHUKA, CHIIBI TOKA,
UIYIIEro Yepe3 IPOBOAHKK, OT HANPSDHKEHHs Ha MPOBOJHUKE, UCCIICIOBAHHE TOCICIOBATEIHLHOTO U
NapajIe]bHOTO0 COCIMHEHUI MPOBOIHUKOB): INIAHHUPOBATH MCCIICNOBAHUE, COOMPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, Clieqysl NPEUIOKECHHOMY IUIaHy, (DUKCHUPOBATh PE3YNbTATHl IOIYYCHHON
3aBHCHMOCTH B BUJIE TAOJHUI U TpahMKOB, 1eNIaTh BEIBOBI [0 PE3YJIbTaTaM UCCIIEAOBaHHS;
NPOBOJHMTh KOCBEHHBIC HM3MEpEHHs (U3MYECKUX BeNMYHMH (yAeNbHAas TEIUIOEMKOCTh BEILECTBA,
COIIPOTHBIICHHE NIPOBOJHHKA, paboTa M MOIHOCTB 3JIEKTPUYECKOT0 TOKA): INITAHUPOBATh U3MEPEHHS,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIysl NPEII0KEHHOW WHCTPYKIMH, W BBIYHCIATDH
3HAUYEHHE BEJIMYHMHBI;

co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH IIpH padoTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;
XapaKTepU30BaTh NPUHLUIBI JEHCTBUS N3yYSHHBIX NPUOOPOB M TEXHUUECKHX YCTPOWCTB C OMOpPOH
Ha MX OmucaHus (B TOM YHCIE: CHCTEMa OTOIUICHWS JIOMOB, THTPOMETp, IapoBas TypOuHa,
amIiepMeTp, BOJIBTMETP, CUETUUK DIICKTPUUECKON HHEPrHH, 3IICKTPOOCBETHTENIBHBIE NPHOOPHI,
HarpeBaTeJIbHbIC IEKTPOIPUOOPH! (TIPUMEpPHI), SIEKTPUUECKHE NPEJOXPAHUTENH, JIICKTPOMAarHHT,
JIEKTPOJIBUIATEIb TIOCTOSIHHOTO TOKa), MCIOJIb3Ysl 3HAHUS O CBOMCTBaX (M3MYECKUX SIBICHHH U
HeoOxoanMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTBIE TEXHMYECKHE YCTPOMCTBA M M3MEpUTEIbHBIE NPHOOPHI 1O CXeMaM |
CXEMaTHUYHBIM PUCYHKaM (KHMIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETp, THTPOMETP, JABUTATEIb
BHYTPEHHET0 CTOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTAaBISITH CXEMBI JJIEKTPUYECKHX Lerneil c



HOCIIEOBATENBHBIM U MapajlIe]bHBIM COSIHHEHUEM SJICMEHTOB, Pa3jinyas yCIOBHBIE 0003HAUCHUS
9JIEMEHTOB UICKTPUUCCKHX LeTIeH;

NPUBOIUTL HPHMeEpHl (HAXOAWTH HH(OPMAIMIO O INPHUMEpax) IPaKTHYECKOTO MCIOIB30BAHUS
(¢u3ndecKnX 3HAHWH B MMOBCETHEBHOM XW3HM I obOecriedeHHss 0€30MacHOCTH MPH OOpaIIeHuH ¢
npubopaMH M TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHECHHS 3HOPOBbS M COONIONEHHS HOPM
9KOJIOTHYECKOTO IIOBEJCHHS B OKpY’KaroLlei cpexe;

OCYIIECTBIIATH IMOUCK WHpOpMamuu Qusnyeckoro coxepxkanusi B VIHTepHeTe, Ha OCHOBE
HMEIOIUXCS 3HAHUK M IMyTEM CPaBHEHUS NONOJHHUTEIBbHBIX MCTOYHMKOB BBHINCIATh HH()OPMAIHIO,
KOTOpas ABJISCTCS POTHBOPEYMBON HIIM MOXKET OBITh HEIOCTOBEPHOIA;

UCIIONB30BATh NPH BHITOJIHECHUH YYeOHBIX 3aJaHIi HayqHO-TIOMYJIIPHYIO JIUTepaTypy Gpusnueckoro
COIEpXKaHMs, CHpPaBOYHbIE MaTepHalBl, pecypchl ceTd IHTepHeT, BlaleTh NpuéMamu
KOHCIICKTHPOBaHHMS TEKCTa, IpeoOpa3oBaHms HHPOPMAIIMU U3 OZHOM 3HAKOBOH CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC IMCBMCHHBIC M KPAaTKHE YCTHBIC COOOLIEHHMs, 0000mas nHGOPMALUIo U3
HECKOJIBKUX HCTOYHUKOB (DU3MYECKOTO COACPXKaHMSA, B TOM YHCIE ITyOJIMYHO NPEACTAaBIATH
pe3yIbTaThl MPOSKTHOW WITH HCCIICIOBATENBCKON ACATEINFHOCTH, IPH STOM TPaMOTHO HCIIOIb30BATh
W3yYCHHBIN NOHATHIHBIHA armmapat Kypca (U3UKH, CONPOBOXKIATh BEICTYIUICHHE NPE3CHTALHCH;

IPU BBHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIICAOBAHHMH (PU3MYECKUX MPOLECCOB PacHpeleisiTh
00513aHHOCTH B TPYNIIC B COOTBETCTBHU C ITIOCTABJICHHBIMH 3a/ladyaMH, CICIHTH 32 BBIIOJHCHHEM
IUIaHA JEUCTBUI M KOPPEKTUPOBATH €0, aICKBATHO OLICHUBATh COOCTBEHHBIN BKIIA B ACATEIEHOCTh
TPYIIIBI, BBICTPAaHBaTh KOMMYHHKATHBHOE B3aHMOJCHCTBHE, MpPOSBIAA TOTOBHOCTH pa3pellarh
KOH(IIUKTHL

K xoHmy oOyueHns B 9 KJjacce IpeaMETHBIC Pe3ysibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTB y 00YUYAIOIINXCS] YMEHHH:

HCTIONB30BaTh MOHATHA: CHCTEMa OTCYETa, MaTepHallbHAs TOYKA, TPACKTOPHUS, OTHOCHTEIHEHOCTH
MEXaHUIeCKOTO JBIKCHUSA, nedopManus (yrpyras, IiacTuieckas), TpeHue, IeHTPOCTPEMUTEITFHOES
YCKOpEHHE, HEBECOMOCTh U TIEPETrPY3KH, IIEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJO, ICHTP TSHKECTH
TBEPMIOTO TeNa, PABHOBECHE, MEXaHHUYCCKIE KOJeOaHHs W BOINHBI, 3BYK, HH(Pa3ByK U YIBTPa3BYK,
ANIEKTPOMArHUTHBIC  BOJHBL, IIKaJa OJIIEKTPOMAarHUTHBIX BOJH, CBET, OJH30PYKOCTb W
JATFHO30PKOCTh, CHEKTPHI UCITYCKAHUS H MOTJIONIEHS, ab(da, OeTa- 1 TaMMa-u3ITydeHHsI, H30TOTIEI,
sIIEpHAst SJHEPTETHKA;

pa3nuyath  sBICHHA ~ (paBHOMEpHOE W HEpaBHOMEPHOE  NPSMOJMHEHHOE  JBIDKEHHE,
PaBHOYCKOPEHHOE TPSMOJHHEHHOE IBIKEHUE, CBOOOJHOE TMAJCHUE TEN, PABHOMEPHOE JBIIKCHHE
M0 OKPYKHOCTH, B3aUMOJICHCTBHE TeINl, PEAKTHBHOE JBIDKCHHE, KOJICOATENBHOE JIBIDKCHHE
(3aTyxarolme W BBIHYXKICHHBIC KOJEOAHHS), PE30HAHC, BOJHOBOE IBIDKECHHE, OTPaKCHHE 3BYKA,
MPSIMOJIMHEHHOE PacIpOCTpaHEHNe, OTPaKCHHE U TNPEIOMIICHHE CBETa, IOJHOE BHYTPCHHEE
OTpakEHHE CBETa, pPa3JIOKEHHE Oeloro cBeTa B CIEKTP M CJIOXKEHHE CIIEKTPaJbHBIX IBETOB,
JWICTIEPCUSL CBETa, €CTECTBEHHAs paJHOAKTHBHOCTh, BO3HHKHOBCHHE JIMHEHYAaTOTO CIEKTpa
U3ITYYCHUS) TI0 ONHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (PU3UYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE W3yYCHHBIX (DM3WYCCKHUX SBJICHUM B OKPYXKAIOIIEM MHpE (B TOM YHCIEC
¢u3ndeckue SBJICHUS B NPUPOJC: MPWIMBEI M OTJIMBEL, ABIOKeHHE IUTaHeT COJNHEYHOW CHCTEMBI,
PEaKTUBHOE [BUKEHHE HUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB J>KHBOTHBIMHU, 3€MIIETPSICEHHE,
celicMUYeCKHe BOJIHBI, IIyHaMH, 3XO0, [[BETA TEJ, ONTUYCCKHUE SBICHUSA B MPHPOJE, OMOIOTHYECKOE
JCHCTBUE BHIUMOTO, YJIBTPA(QHOIETOBOTO W PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIN
PaarOAaKTUBHBIA (DOH, KOCMHYECKHE Iy4H, PATIUOAKTHBHOE H3IYYCHHE HPUPOJHBIX MHHEPAJOB,
JCHCTBUEC pAJMOAKTHBHBIX W3JIyYCHWA HA OpPraHW3M 4YeJOBeKa), IPH JTOM IEPEBOAHTH
MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOICTBA (MPU3HAKU) (DH3HMUYCCKIX
SIBJICHUH;

ONHKCHIBATh M3YYCHHBIC CBOICTBA TeN M (M3UYECKHE SBICHHS, HCIONB3Ys (PU3NUYCCKUEC BEITHIUHBI
(cpenmHsist 1 MTHOBEHHAs CKOPOCTP Tella TP HEPABHOMEPHOM JIBIDKCHHUH, YCKOPEHHUE, TIepeMEICHIe,
MyTh, YIJIOBas CKOPOCTb, CHJIAa TPCHUS, CHJA YIPYrOCTH, CHJIA TSAKECTH, YCKOPCHHUE CBOOOIHOTO



MaJICHAs, BEC TEla, WMIIYJbC Teld, HMITYJbC CHJIBI, MEXaHW4ecKas paboTa M MOIIHOCTS,
MOTEHIMATbHAS JHEPTUS TeNa, IOAHITOTO HaJl ITOBEPXHOCTHIO 3EMIIM, MOTCHIMAJbHAs SHEPTUS
CKaTOH MpPYKUHBI, KUHETHYIECKAsi HEPTHs, IOJHAs MEXaHWYecKas SHEprus, Mepuoj M 4YacToTra
KoneOaHWH, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTelb
MIPEIOMIICHUSI CPEbl), IPH OTIMCAHWU NPABHIBHO TPAKTOBATH (DPM3MUCCKHI CMBICT HCIIOIB3YEMbIX
BEJIMYNH, OOO3HAUCHUS W CIWHMIBI (PU3NIECKUX BEIMYUH, HAXOIUTH (OPMYIIBI, CBSA3BIBAIOIINC
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JpPYTUMH BEIWYWHAMH, CTPOMTH TpapuKH H3Y4CHHBIX
3aBUCHMOCTEH (PU3NIECKUX BEITHIHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBICHUS W IPOLECCHI, MCIOIb3Ys 3aKOH COXPAaHEHUS
9HEPTHH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIMII CYNEPIO3HUIMH CIII, IPUHIUII OTHOCUTEIBHOCTH
lNanmunes, 3akonsl HpIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPAKEHHS W IPETOMIICHUS
CBETa, 3aKOHBI COXPAHCHMS 3apsAOBOTO M MAacCOBOTO YHCEN NMPH SACPHBIX PEAKOUAX, IPH 3TOM
JIaBaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U 3alMCHIBATH €T0 MaTEMAaTHYECKOE BBIPAXKEHHUE;
OOBSCHITH (PU3UIECKUE ITPOIIECCHI U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalHi MMPAKTHKO-
OPHEHTHPOBAHHOTO XapPaKTepa: BBIABIATH IPUUYUHHO-CIICAICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2-3 JIOTMYECKUX IIaroB ¢ ONOPOi Ha 2—3 W3yYCHHBIX CBOMCTBA (PH3MUCCKUX SBICHUN, (PU3MICCKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH];

pemiate pacuéTHbIC 3a/1a4n (OTMHMpAlOIINecs Ha CUCTEMY W3 2—3 ypaBHEHHH), UCIIOJIb3Ys 3aKOHbBI H
(opMynbl, CBSI3BIBAONINE (PU3NYECKHIE BETUIHHBI: HA OCHOBE aHAIN3a yCJIOBUS 3a/la4i 3alHMCHIBATH
KpaTKoe YCIOBHE, BBIABIATH HENOCTAIONIME WJIM H30BITOYHBIC JaHHBIC, BBHIOMPATH 3aKOHBI M
(dopMynbl, HEOOXOAWMMBIE AL PEIICHHS, INPOBOAWTH PACUYETHl M OLEHWBATh PEATHCTHIHOCTH
MIOJTYYEHHOTO 3HAYCHUS (PU3NIEeCKON BETHMIHMHBI;

pacrio3HaBath po0IeMbl, KOTOPBIE MOKHO PEIINTH MPH MOMOIIH (PU3NIECKUX METOJIOB, UCTIONb3YS
ONMCAaHUE HWCCIEIOBAaHMSA, BBIACIATH MPOBEPSIEMOE MPEINONIOKCHNE, OIEHUBATh IPABHIBHOCTD
TIOPSIIKa TIPOBEICHUS UCCIIEIOBAHNUS, JIeNIaTh BEIBO/BI, HHTEPIPETHPOBATh PE3yIbTAaThl HAOIIOACHUH
U OTIBITOB;

IIPOBO/NTD OIIBITHI IO HAONIOAEHHIO (PM3NUECKHUX SBJICHUH MM (GU3UYECKNX CBOHCTB Tel (M3ydeHHUE
BTOpPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHWS SHEPTUH, 3aBHCHUMOCTH Iepuoja KoJjeOaHWi
MPY>KUHHOTO MasTHHKa OT MAacChl Ipy3a M KECTKOCTH NPYXKMHBI U HE3aBUCUMOCTH OT aMILIHTYbI
MaJIbIX KoJieOaHuil, MPsIMOIMHENHHOE PacIpOCTpaHeHNE CBETA, Pa3iioXKeHHe Oeoro cBera B CIICKTP,
N3y4YeHHE CBOWMCTB HM300pa’keHHS B IUIOCKOM 3€pKajle M CBOWMCTB HM300paKeHWsl IpenMera B
coOuparomieii  NMH3E, HAONIOJEHWME CIUIONIHBIX W JIMHEHYaThIX CHEKTPOB  M3IIYYeHHS):
CaMOCTOSTENILHO COOMPATh yCTAaHOBKY M3 HM30BITOYHOro Habopa 0OOpYNOBaHUS, OIHCHIBATH XOI
OTIBITa U €T0 Pe3yJIbTaThl, (JOPMYIHPOBATH BHIBOIHI;

MIPOBOANTG TP HEOOXOAMMOCTH CEpUIO IPAMBIX HM3MEPEHHWH, ONpenelss CpeiHee 3HaueHHe
U3MepsieMOl BeNWYHMHBI ((POKYCHOE pacCTOSHHE coOHMparolield JHUH3BI), OOOCHOBBIBATH BHIOOP
crocoba mmMepeHus (M3MEPUTEIBHOTO prbopa);

MIPOBO/INTH HCCIIEIOBAHUE 3aBUCHMOCTEH (HU3MYECKMX BEJIMYMH C HCIOJIb30BAHHEM IIPSIMBIX
n3MepeHnil (3aBUCUMOCTh ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBHXKEHHHM 0e3 HadaJIbHOU
CKOPOCTH, Tepuoja KojeOaHWH MaTeMaTH4ecKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJia
OTpaXXEHHUsI CBETa OT yIVla MHaJeHUs M YIjia MNpeJIOMJICHUs OT YyIJla MaJeHHs): IJIaHUpOBaThH
HCCIIEJOBAaHHE, CaMOCTOSTENIBHO COOMpaTh YCTaHOBKY, (MKCHPOBATh PpE3yJbTaThl MOJIYYCHHOU
3aBUCHMOCTH (PU3UUECKUX BEJIMYHMH B BUJE TAOJMHMI W IpaMKOB, JENaTh BBHIBOABI [0 pe3ysbTaTaM
HCCIIEIOBAHMS;

IIPOBO/INTH KOCBEHHBIE N3MEPEHNUs (PH3MIECKUX BEIUYNH (CPEAHSSl CKOPOCTh M YCKOPEHHE Tela Ipu
PaBHOYCKOPDEHHOM JIBW)KEHWH, YCKOpPEHHE CBOOOJHOTO MaJeHus, KECTKOCTb IPYKUHBI,
KO3()(OUIMEHT TpEeHHs CKOJBKEHMS, MEXaHHueckas padoTa M MOIIHOCTb, 4YacTOTa M IIEPUOJ
KoJIecOaHWH MaTeMaTHYECKOTO ¥ IPYKMHHOTO MAasTHUKOB, ONTHYECKas CWJIa COOMpAIOIIEH JIMH3bI,
panvoakTHBHBIN ()OH): IUIAHMPOBATH W3MEPEHHMS, COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJHATh M3MEPEHHs, CIIeAys MPEJIOKEHHOH MHCTPYKLUH, BBIYHMCISATH 3HAYEHHE BEIMYHMHBI U
aHAIM3UPOBATH MOJIyYEHHBIC PE3YJIbTATHI C YYETOM 3alaHHOM OTPELIHOCTH U3MEPEHNI;



coOroIaTh MpaBmiIa TEXHUKU 0€30TacHOCTH IPH padoTe ¢ 1abopaTOpHEIM 000pyIOBaHUEM;
pasnH4aTh OCHOBHBIC IIPU3HAKM HW3YYCHHBIX (HU3MUECKUX MOZENCH: MaTepuajbHas TOYKa,
abCONIIOTHO TBEPIOE TEJO, TOYCHYHBIH MCTOYHWK CBETa, Jyd, TOHKAs JMH3a, IUIAaHETapHas MOJIEIb
aToMa, HyKJIOHHasi MOJIe)Ib AaTOMHOTO 5I/1pa;

XapaKTepU30BaTh MPUHLMIIE JEHCTBHUS H3yYSHHBIX NPHOOPOB M TEXHUYECKUX YCTPOHCTB C ONMOPOH
Ha WX ONHCAHUA (B TOM YHCIIE: CIUIOMETP, JaTIYUKH IIOJIOKEHHS, PACCTOSHHS M YCKOPEHHs, paKkeTa,
9XOJIOT, OYKH, IIEPUCKOII, (oToanmapar, ONTHYSCKHE CBETOBOMBL, CIIEKTPOCKOII, JO3UMETp, Kamepa
Bunbcona), mcmons3ys 3HaHHSA O CBOMCTBaX (pH3MUECKUX SBICHUN M HEOOXOAMMEIC (hH3WIECKHE
3aKOHOMEPHOCTH;

UCIIONB30BAaTh CXEMBl M CXEMAaTHYHBIE PHCYHKH HW3YYCHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENBHBIX NMPUOOPOB W TEXHOJOTMYECKHX HPOLECCOB NMPU PELICHHH Yy4eOHO-NMPAKTHYECKUX
3aja4, ONTHYECKHE CXEMBI JUIS MOCTPOCHHs H300paKCHUH B IUIOCKOM 3epKajie M coOHparomen
JIMH3E;

NPUBOIUTH HpHMephl (HAXOAWTh HMH(OPMAIMIO O INpUMEpax) HPaKTHYECKOTO MCIONB30BAHUS
(GU3nMYeCKUX 3HAHUII B IOBCEIHEBHON JKU3HU I oOecrieueHUs Oe30MacHOCTH MpU OOpalIieHHH C
npubopaMH M TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHCHHS 3HOpPOBbS M COONIOACHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHHS B OKPY’KaroLIeH cpere;

OCYIIECTBIIAT IOUCK HH(pOpPMAUWH (GU3NYECKOro COAepXaHWs B IHTepHeTe, caMOCTOSTENHHO
(GopMyIHpysl TIOMCKOBBIH 3ampoc, HAaXOOUTh ITIyTH ONIpPENETCHHs IOCTOBEPHOCTH IOJIYYCHHOI
nH(MOPMALUK Ha OCHOBE HMEIOIINXCSI 3HAHUN U JIOTIOTHUTEIBHBIX HCTOYHHKOB;

WCIIONB30BATh MPH BHIOJIHCHUH YUeOHBIX 3aJaHIi HAyYHO-TIOMYJIIPHYIO JIUTepaTypy Gpuznueckoro
COZepXKaHMs, CHpaBOYHbIE MaTepHallbl, pecypchl ceTd HTepHeT, BiajeTh NpuéMaMu
KOHCIICKTHPOBaHHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOH CHCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIC MHMCHMEHHBIE M YCTHBIE COOOLICHHMS Ha OCHOBE HH(DOpPMAIMH U3
HECKOJBKUX HCTOYHUKOB (DU3MUYECKOTO COACpPIKAHUS, ITyONMYHO TPEACTABIATH PE3YIbTAThI
NPOSKTHON WITH MCCIE0BATENLCKON JeATEIBHOCTH, IPU ITOM IPaMOTHO HCIOIB30BaTh HM3YYCHHBIN
NOHATHHHBIN anmapaT u3y4aeMoro paszena GU3HKU U COPOBOXKAATH BBHICTYIUICHUE NPE3CHTALMEH C
yuérom ocoOeHHOCTEH AyJIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosanyecTBo uacoB
Jl:;-)ﬂ HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbl Bee K Mp 9a OP
ro pa pad
0

Pasnes 1. @u3uka u e€ posib B IO3HAHUM OKPY/KAKOLIEro MHUpa
1.1 dusmKa - HayKa O MPUPOIE 2 Bubnuoreka IJOK https://m.edsoo.ru/7f416194
1.2 OU3MYECKUE BETUYUHEL 2 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METO/I TO3HAHMS 2 1 Bubnuoreka IJOK https://m.edsoo.ru/7f416194

Utoro mo pazneny 6

Pa3gen 2. IlepBoHayajibHbIEC CBE/ICHHUS O CTPOCHHH BellecTBa
21 CrpoeHue BelecTBa 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f416194
2.2 JIBIKEeHNE U B3aMMOEMCTBHE YaCTHIL BEIIECTBA 2 bubaunorexa I{OK https://m.edsoo.ru/7f416194
2.3 ArperartHble COCTOSIHHUS BEILIECTBA 2 bubaunorexa I{OK https://m.edsoo.ru/7f416194

HWtoro o pasmeny 5

Pa3znen 3. /IBu:keHue u B3aMMOeliCTBHE TeJl
3.1 MeXaHHUYECKOE ABHIKEHHE 3 Bubnuoreka LIOK https://m.edsoo.ru/7f416194
3.2 Wuepuus, macca, IIOTHOCTD 4 1 Bubnuoreka ILIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Buapl cuin 14 1 2 Bubnuoreka LIOK https://m.edsoo.ru/7f416194

Htoro mo pazneny 21

Pasnea 4. [laBjienne TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 ilg:;;;ne. Ilepenaua naBneHus TBEPABIMU TEIAMHU, KHUIKOCTIMU U 3 Bubmorexa LIOK https://m.eds0o.ru/7f416194
4.2 JlaBjieHue KUIAKOCTH 5 bubnuoreka ITOK https://m.edsoo.ru/7f416194
4.3 ATtMmocdepHoe naBieHne 6 Bubnmoreka IJOK https://m.edsoo.ru/7f416194
44 JleficTBre )HUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 1 2 Bbubnnorexa IJOK https://m.edsoo.ru/7f416194

Hroro no pazaeny 21

Pazgen S. PaGoTa 1 MOIIHOCTb. JHeprus
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5.1 Pabora 1 MOITHOCTH 3 1 bubnuoreka [TOK https://m.edsoo.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 1 bubnuoreka [TOK https://m.edsoo.ru/7f416194
5.3 MexaHnuecKas SJHSPTHsI 4 1 bubnuoreka [TOK https://m.edsoo.ru/7f416194

Hroro no pazgery 12

PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 638 10
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8 KIIACC

KoauuecTrBo yacoB

Ne HauMenoBanue pasieioB 1 TeM POrpaMMbI Bee Ko Ip JJieKTpOoHHbBIE (U (poBLIE) 00pa3oBaTeIbHbIE
n/n ‘o HTp | aKkT | Pecypcsl
paod paod

Paznen 1. TenjioBble iBJIeHUS
1.1 CrpoeHue U CBOICTBA BEIIeCTBa 7 Bu6nmoreka ITOK https://m.edsoo.ru/7f4181ce
1.2 TermoBsie MPOIECCHI 21 1 2 Bubnuoreka IJOK https://m.edsoo.ru/7f4181ce

Utoro no pazneny 28

Pa3znes 2. DiekTpryecKue 1 MATHUTHBIE SIBJIEHUS
21 DrekTpudecKue 3apsabl. 3apsHKeHHbIC Tella U UX B3aUMOJICiCTBIE 7 Bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.2 ToCTOSHHBIN 3JIEKTPUIECKUI TOK 20 1 3 Bbubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 Mar=uTHbIE SBJIEHHS 2 bubamnorexa I{OK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMArHUTHAS UHTYKIIUS 4 bubamorexa I{OK https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 37

PesepBHOE Bpems 3

OBl KOJI-BO HACOB 68 2 7
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9 KIIACC

KoauuecTrBo yacoB

No HauMenoBanue pasieioB 1 Tem POrpaMMbI Komr Tpaxr JJieKTpoHHbIE (U (pPoOBLIE) 00pa3oBaTeIbHbIE
n/n Bcero ppab | pac pecypebl
Paznen 1. Mexanuueckue siBJeHHUS
1.1 Mexannueckoe ABMKEHUE U CIIOCOOBI €ro OIUCaHUS 10 1 1 Bu6nuoreka IOK https://m.edsoo.ru/7f41a4a6
1.2 BsauMmozneiicTere Ten 20 1 Bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUSI 10 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannueckne KoJe0aHUA U BOJTHBI
2.1 Mexanndeckre KonebaHus 7 1 bubamnorexa I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHU4ecKHe BOJTHBL. 3BYK 8 Bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
HUroro no pazaeny 15
Pa3zgen 3. DieKTPOMArHUTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIeKTPOMATHUTHOE TIOJIE U SIIEKTPOMATHUTHBIE BOJTHBI 6 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 6
Paznea 4. CBeToBbIe SIBJEHUSA
4.1 3aKOHBI PaCHpPOCTPaHEHHS CBETa 6 Bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ ONTHYECKHE TIPHOOPHI 6 Bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.3 PaszsnoxeHne 6eIoro CBeTa B CIEKTP 3 bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBanToBbI€E SIBJICHUS
5.1 HcnyckaHue v IOTTIONICHAE CBETa aTOMOM 4 Bubimoreka IOK https://m.edsoo.ru/7f41a4a6
52 CrpoeHye aTOMHOTO s11pa 6 1 Bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 Bubimoreka IOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pazgen 6. IloBTOpHTENbHO-00001A 01 MOLYJIb
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[ToBTOpenue n 0600IeHNE conlep KaHus Kypca PU3HKA

6.1 32 7-0 Knace 9 Bu6nuoreka IOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102



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

IMOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosmmgectBo
4acoB
No Ko
B HT Hp HAara JyiekTpoHHbIe HH(POBbIe 00pa3oBaTeIbHbIE
Tema ypoka ¢ aKT U3y4eH
n/ p pecypcbl
e pa6 ust
" r pa oT
6o
0 bl
ThI
1 ®duznka — HayKa 0 IpUpoje. SIBIeHUsS TPUPOIBI L
2 Ou3nuecKue BEIMYUHBI U UX U3MEpEHUE 1
3 TOUYHOCTB U NIOrPEIIHOCTh U3MEPEHUIT 1
4 JlabopatopHras pabota "OmnpeneneHue eHb ICICHUS 1
HU3MEPUTENHFHOTO Iprudopa” 1
5 CC:;):::;:;:HT:CCTTBB:' ONEBITHI, I0KA3HIBAIONIAE JMCKPETHOC L Bu6nmoreka IIOK https://m.edsoo.ru/ff09fe0a
6 JlaGopatophast pabota "M3MepeHne pa3MepoB MajbIx Ten" L 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff09f72a
7 duddysusa.BzanmoneiicTBre Monekyn 1
8 ArperaTHbl€ COCTOSIHUS BEIIECTBA 1
9 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BoIbl. O000IIeHNE TIO Bubmorexa LJOK https://m.eds0o.ru/f0a0378
pa3zeny «llepBoHayabHBIE CBEIEHHS O CTPOCHHUH BEIIECTBAY» 1
10 ﬁ;ﬁ::;eecme ABIDKHHE. PABHOMEPHOC H HEPaBHOMEpHOE L Bu6nuoreka [IOK https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

11 Ckopoctb. EqUHUIIBI CKOPOCTH bubamorexa IJOK https://m.edsoo.ru/ff0a079c
12 Pacyer myT v BpeMeHU JBUKECHUS Bu6nuoreka IIOK https://m.edsoo.ru/ff0a0aed
13 I'paduk myTH ¥ CKOPOCTU PAaBHOMEPHOTO HPSMOIUHEHHOTO BuGmorexa LIOK https://m.eds0o.ru/ff0a013e
JIBIDKCHUS
14 Pemienue 3agau Ha pacyeT cpeHel CKOPOCTH
15 Wueprms. Macca — Mepa HHEPTHOCTH Tel Bubnuoreka IJOK https://m.edsoo.ru/ff0a0c10
16 [InotHOCTH BelecTBa. Pacuet Maccel 1 00beMa Tena Mo ero Butmorexa LIOK https://m.edsoo.ru/ff0a0fee
TUIOTHOCTH
17 JlabopaTopHas padoTta «OmnpeneneHue mIOTHOCTH TBEPIOTO
Tenay
18 Pemenue 3amau o reme "IlnorHocTs BemecTsa" bubnunoreka IJOK https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCcTHKa B3auMoaencTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 Usmepenue cuit. lunaMmomeTp Bbubnuoreka [{OK https://m.edsoo.ru/ff0al8cc
21 JlabopatopHas paboTa «/3ydeHne 3aBUCUMOCTH PACTSHKEHHUS
(medhopmariun) NPy KUHBL OT MPHUIOKESHHOM CHITBD»
22 SIBnenue tarorenus. Cuiia TSHKECTH
23 Cia TKECTH Ha JPYTHX TIaHeTax. Pusmieckue Bu6nmoreka IIOK https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH IIaHET
24 CBash Moy CHIOM [PDRECTH H MACCOM TEJ1a. Bec tena. Bubnnorexa L{OK https://m.edsoo.ru/ff0al778
Perrenue 3amau mo teme "Cuiia TsKeCTH
25 Bec tena. HeBecomocTh bubimoreka IOK https://m.edsoo.ru/ff0al778
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CrnoxeHre IByX CHJI, HalPaBJICHHBIX 110 OJHOM MPSIMOIA.

26 . bubanorexa IJOK https://m.edsoo.ru/ff0ala70
PaBHoeicTBYIOIIAs CHIT

27 Pemrenue 3anau no teme "PaBHogeiicTByromas cun'

28 Cuuna Tpenust u e€ Bupl. TpeHre B IPUPOJE U TEXHUKE Bubnunoreka I{OK https://m.edsoo.ru/ff0alb9c
JlaGopatopHast paboTa «V3yueHne 3aBUCUMOCTH CHJIBI TPECHHUS

29 CKOJIBYKCHUS OT CHJIBI IABIICHHS M XapaKTepa COMPUKACAIOIINXCS Bbubnuoreka [{OK https://m.edsoo.ru/ff0alcc8
MOBEPXHOCTEH»

30 Perienue 3a1a4 Ha onpeieNieHHe PaBHOACHCTBYIONICH CHIIBI

31 Peliere 3anat no remau: «Bec renay, frp aguuccioe bubnuoreka ITOK https://m.edsoo.ru/ff0alde0
n3o0paxkenue cuiy, «Cuibl», «PaBHOAEHCTBYIOIAS CHID»

32 KonrponbHast pabota 1o temam: « MeXaHHIeCKOe JABUKEHHEY,
«Macca, II0THOCTEY, «CHIIBI»

33 Hasnenune. CriocoObl yMEHBIIEHHUS U YBEITUUCHHUS TABICHHS bubnuoreka [TOK https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCHMOCTh JABJICHUS ra3a oT 00bEéMa, BuGmorexa LIOK https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphI

35 [epenaua naBieHus: TBEPABIME TEIAMH, KUIKOCTIMHU U Ta3aMH. Bubmorexa LIOK https://m.eds00.ru/ff0a25b0
3axon [Tackamns
JlaBneHue B )KUIKOCTH U ra3e, BbI3BAHHOE JICUCTBUEM CHIIBI .

36 spKeCTH Bu6nmoreka IIOK https://m.edsoo.ru/ff0a2718

37 Perrenue 3aau mo teme «JlaBieHue B )KUIKOCTH U ra3e. 3aKOH Bubmorexa LIOK https://m.edsoo.ru/ff0a2826
ITackans»

38 Coo0m1aroImuecs CoCy bl bubnunoreka ITOK https://m.edsoo.ru/ff0a2970

39 I'uapasnuueckuii mpecc Bbubnuoreka L{OK https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a3136

40

Manometpsl. [TopiIHEBOM KUAKOCTHBIN HaCOC

41 ATmocdepa 3eMiti 1 IPUYHHBI €€ CYILECTBOBAHUS Bubnuoteka I{OK https://m.edsoo.ru/ff0a2b5a

42 Bec Bozayxa. ATMochepHoe aBieHne Bubnunoreka [{OK https://m.edsoo.ru/ff0a2b5a

43 Usmepenune armocdeproro aasienus. OnpiT Toppuueu Bbubnuoreka [{OK https://m.edsoo.ru/ff0a2da8

44 ia(,)lijlfi[CI/IMOCTL aTMOC()epHOTO JIaBICHHUS OT BBICOTHI HaJl YDOBHEM Bubmorexa LJOK https://m.edsoo.ru/ff0a2fca

45 bapomerp-anepoun. ATMochepHoe AaBICHHE Ha PASIUIHEIX Bubnuorexa LIOK https://m.edsoo.ru/ff0a2fc4
BBICOTAX

46 Pemienue 3anau mo teme " AtmocepHoe nasieHue"

47 JeiicTBHE )KHUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BuGmiorexa LIOK hitps://m.edsoo.ru/ff0a3276
ApxumenoBa cuna — *

48 Perienue 3a1a4 Ha OTNPEICIICHUE BHITATKABAOIICH CHITBL.

49 ITnaBanue Ten bubnunorexa IJOK https://m.edsoo.ru/ff0a3a96

50 Hav60paTopHavﬂ pabota «OnpeaeneHre BRITAIKUBAIOIICH CHJIBI, Bubmorexa LIOK https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B KUIKOCTh
Jlaboparopnas pabota mo reme «lccneqoBanne 3aBUCUMOCTH

51 Beca Tela B BOJie OT 00bhEMA TIOTPYKEHHOU B KUAKOCTh YaCTH bubnumoreka I{OK https://m.edsoo.ru/ff0a3514
Temay»
Pemenue 3aga4 no remam: «IlnaBaHue CyoB.

52 BosayxoriaBanuey, «J{aBieHue TBEpABIX TEN, )KUAKOCTEN U Bu6numoreka IIOK https://m.edsoo.ru/ff0a3654
rasoB»

53 KonrposbHas pabora 1o teme «JlaBleHue TBEPABIX TeElL,



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654

JKUJIKOCTEH 1 ra3oB»

54 Mexanuueckas paboTa Bbubnuoreka [{OK https://m.edsoo.ru/ff0a3f82

55 MourHocTh. EnuHUIBEI MOIITHOCTH bubnuoreka ITOK https://m.edsoo.ru/ff0a3f82

56 VYpok-uccienopanue "PacuéT MOIHOCTH, pa3BUBaeMON MpU
noabEMe 110 JiecTHHIE"

57 [pocTble MexaHu3MbL. Peruar. PaBHOBecHe cuit Ha pbruare

58 Prrluaru B TeXHHKE, 6];1T}: u npupoe. Jlabopatopnas padota Bubmuorexa [IOK https://m.edsoo.ru/ff0ad78e
«HccreoBanne yCnoBUil paBHOBECHS phIUaray

59 Perienue 3aa4 o teme «Y CIOBHUSI PABHOBECHS phIYara Bbubnuoreka [{OK https://m.edsoo.ru/ff0a48a6
Koa¢pduuuent nonesnoro aeicrusi Mexanusma. JlabopatopHast

60 o
pabota «3mepenune KI1J] HaKIIOHHON TIOCKOCTH

61 Pemienue 3amau mo teme "Pabora, momHocTs, KITI" bubnunorexa IJOK https://m.edsoo.ru/ff0a4c48

62 Mexanndeckas sHepris. Knnetndaeckas u HOTEHIHATbHAS Bu6miorexa LIOK https://m.edsoo.ru/ff0ad252
DHEPTHsI

63 3aK0H COXPAaHEHUSI MEXaHHUYECKOM IHEPrHU Bbubnuoreka [{OK https://m.edsoo.ru/ff0a4360

64 Pemenne 3amau mo teme "Pabdora. MomtHOCTS 1 3HEpTHA"

65 KonrponbHas padora 1o teme «Pabota ¥ MOIIHOCTE. DHEPTH»

66 PeSepBHBIIf ypok. Pabora ¢ Tekcramu 1o Teme "MexaHndeckoe Bubmorexa LIOK https://m.edsoo.ru/ff0adee6
JIBUKEHUE

67 PesepeHslil ypok. PaboTa ¢ TekcTamu o Teme "/laBneHue BuGmorexa LIOK https://m.edsoo.ru/ff0adffe

TBEPABIX TEN, KUAKOCTEN U ra3oB"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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Peseprurlit ypok. Pabora ¢ Tekcramu o teme "Pabota.
MorurHOCTS. DHEprHs"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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8 KIIACC

KoauuecrBo
4acoB
Ne g| Ko | Tp| ;g
HT aK
o/ Tema ypoka ¢ pp . U3y4eH 31 LIOP
e us
n ad pa
r
oT 60
0
Bl TBI
1 OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KMHETHUECKOM TEOPUH U 1 Bu6mmorexa LIOK https://m.edsoo.ru/ff0a5256
HX ONBITHBIC MOATBEPKIACHUA
2 Macca u pasmMep aTOMOB M MOJIEKYJT 1
3 Moenu TBEPIOTO, KUIKOTO U ra3000pa3HOTO COCTOSHMUI 1 Bu6miorexa LIOK hitps://m.edsoo.ru/ff0a540e
BEIECTBA
OOBsicHEHHE CBOWCTB TBEPAOTO, )KUAKOTO U ra3000pa3HOTo
4 COCTOSIHMH BELIECTBA Ha OCHOBE MOJIOKEHUN MOJIEKYJISIPHO- 1
KMHETUYECKOU TEOpUU
5 Kpucrammnueckue u aMmopdHbIe Tena 1 Bubnuoreka IJOK https://m.edsoo.ru/ff0a5800
6 CMmaurBaHHe ¥ KalMIUIAPHOCTE. [I0BEpXHOCTHOE HATSIKECHHE 1 Bubnumoreka IJOK https://m.edsoo.ru/ff0a5530
7 TerutoBoe paciupeHie u CKaTHe 1 Bubmumorexa IJOK https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBs3b TeMIIEPATYPhI CO CKOPOCTHIO TEILIOBOTO 1
JIBHYKEHHS YaCTHI]
9 BHyTpeHHf[ﬂ OHEPIU. CHOCO6BI N3MCHCHUA BHYTPEHHEU 1 EI/I6HI/IOTeKa HOK https://m.edsoo.ru/ff0a5060
SHEPTUH
10 Bupl Temonepenayn 1 bubnunoreka ITOK https://m.edsoo.ru/ff0a6412
11 HpaKTI/I'{eCKOC HCIIOJIb30BaHUEC TeHHOBBD‘(‘ CBOHCTB BCIIIECCTB U 1 BI/I6HI/IOTeKa HOK https://m.edsoo.ru/ff0a65CO
MAaTEepPHAIIOB B IEISIX DHEProCcOepeKEHNUS
12 KonnuectBo temnorsl. Y ielbHas TEINIOEMKOCTh 1 Bbubimoreka IOK https://m.edsoo.ru/ff0a6976
13 VpaBHeHue TeIIoBoro Oananca. TermooOMeH U TEIIoBOe 1 Butmorexa LIOK https://m.eds00.ru/ff0a7088
paBHOBECHE
14 Jlaboparopnas pabota I/Iccvne)lOBaHHei HBHGH'I:ISI TemI000MeHa 1 1 Bubmiorexa [JOK https://m.edso0.ru/ff0a6a08
IIpY CMCIIMBAHUUN XOJIOJJHON U TOPAYEN BOJBI



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Pacuer konuuectBa TCIIIOTHI, HCOGXO)II/IMOI‘O JUIA HarpeBaHUs

1
S TeJla U BBLACISIEMOT0 UM ITPU OXJIaXKACHUN

JlabopatopHas pabota "OmpeneneHue yueabHON TETIOEMKOCTH

16 P ,1,) p pen yA bubanorexa IJOK https://m.edsoo.ru/ff0a6bb0
BEIICCTBA

17 DHeprusi TOIUMBa. Y IeNbHas TEIIOTa CrOPAHHS Bubnuoreka [{OK https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u OTB BaHUE KPUCTAJTUYICCKUX TEIL. JIbHAS

18 CHIC H OTBEPICBANME KPHC ec ei1. ¥ IefibHa bubnuoreka ITOK https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS

19 Pemienue 3a1a4 Ha TJIaBICHAC U KPUCTAIUTH3AIINIO TE Bubnunoreka IJOK https://m.edsoo.ru/ff0a72fe

20 [TapoobpasoBanue U KoHACHCauMs. McnapeHue Bubnuoreka IJOK https://m.edsoo.ru/ff0a740c
Kurrenne. Y nenpHas TeIuioTa mapooOpa3oBaHus U KOHICHCAIIHH.

21 3aBHCHMOCTD TEMIIEPATYPbI KUTIEHHS OT aTMOC(HEPHOT0 Bubnuoreka IJOK https://m.edsoo.ru/ff0a786¢
JIABJICHUS
Bnaxxaocts Bo3myxa. JlabopaTtopHas pabota "OmnpeneneHue

22 Y patop "p pel bubamnorexa I{OK https://m.edsoo.ru/ff0a7628
OTHOCHTEIIFHOU BIIAYKHOCTH BO3AyXa

23 Pemenne 3a1a4 Ha onpeeNicHUE BIAXXKHOCTH BO3AyXa

24 [MpuHnuMIbl paboTHI TEINOBLIX JIBHUrarteneil. [lapoBas TypOuHa.
JlBuraresib BHyTPEHHETO CrOpaHHsl
KII/[ rerutoBoro apurarens. TemoBbie IBUTATSITH U 3alllUTa

25 A oro A a n bubaunorexa I{OK https://m.edsoo.ru/ff0a7c7c
OKpyxarouieil cpejibl

26 3aKoH COXpaHEHUS W NMPEBPAIICHHUS YHEPTUHU B TEILUIOBBIX
mporieccax
IToaroToBka K KOHTPOJIBHOM pabote o Teme "TemnoBbie

27 A p P _ " bubnuoreka ITOK https://m.edsoo.ru/ff0a83f2
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUH BElIeCTBa
KonTtpomsHas pabora o teme "TemnoBkie siBieHus. M3MeHeHNe

28 P P . N bubamnoreka I{OK https://m.edsoo.ru/ff0a86ae
arperaTHpIX COCTOSIHUH BEIecTBa

29 Onextpu3anys Tel. J[Ba poaa aneKTpHYecKnX 3apsaoB

30 DnexTpuueckoe noje

31 BsanmogelicTBue 3apspkeHHBIX Tedl. 3akoH KyroHa Bubnuoreka L{OK https://m.edsoo.ru/ff0a87e4
Onekrpuyeckoe noie. HarmpsyKeHHOCTh 3JeKTPUYECKOTO MOJIS.

32 p p Py Bu6nmoreka IIOK https://m.edsoo.ru/ff0a8a0a
[TprHIMT CYNEepHO3UIMY JIEKTPUUECKHUX MOJIeH

33 Hocurenu anekrpuieckux 3apsioB. DIIeMEHTapHBIN 3apsi.

CtpoeHune aToMa



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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HpOBO}IHI/IKI/I 1 AUDBJICKTPUKH. 3akoH COXpaHCHUA

34 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a8ef6
JNIEKTPUYECKOTO 3apsiaa

35 Peruenue 3a1a4 Ha IPIMEHEHHE CBOMCTB JIEKTPUISCKUX 1 Butmorexa LIOK https://m.edsoo.ru/ff0ag0ce
3apsoB

36 DNeKTPUYECKHi TOK, YCIOBUS €r0 CYIECTBOBAHUS. MICTOUHHKH 1 Butmorexa LIOK https://m.eds0o.ru/ff0ag5a4
UIEKTPUYECKOrO TOKA

37 JleiicTBUS 3TEKTPUUCCKOTO TOKA 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a96b2

38 JlelicTBHE 3MIEKTPUUECKOTO MOJIsl HA MPOBOJAHUKH U TUIJIEKTPUKU 1

39 DJIeKTPUYECKHIA TOK B METAJUIAX, HUIKOCTSIX U ra3ax 1 bubnuoreka ITOK https://m.edsoo.ru/ff0a9838

40 DnexkTpuuecKas Lemb U €€ COCTaBHbBIE YaCTH 1

41 Cuna Toka. AMrepmerp 1 Bubnuoreka IJOK https://m.edsoo.ru/ff0a8bd6

42 DrekTpHrUecKoe HampspKeHue. BonsTMeTp. 1 Bubnuoreka IJOK https://m.edsoo.ru/ff0a9e14

43 ConpoTHBiIeHHE TPOBOJHUKA. Y IEIBEHOE CONPOTUBIICHUE 1 Butmorexa LIOK https://m.eds0o.ru/ff0aa738
BEIeCTBA

44 Pernenue saat ia pacuer CHilbl TOKA HANpsLKeHHA 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0aa738
COIPOTHBIICHUSI

45 3aBUCUMOCTh CHJIBI TOKA OT HampspkeHus. 3akon OMa aiist 1 Bubniorexa LIOK https://m.edsoo.ru/ff0aadda
y4acTKa Ieu
JlabopatopHas pabota "HcciaenoBanne 3aBUCHMOCTH CHIIBI TOKA,

46 HJIYLIEr0 Yepe3 Pe3UCTOp, OT COMPOTUBIICHHS PE3UCTOpA U 1 bubnuoreka [{OK https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs: Ha pe3ucrope”

47 [ocnenoBarenbHOE U MAPAIIICIBHOE COSAMHEHHS TIPOBOIHHKOB 1

48 JlabopatopHas padota "IIpoBepka nmpaBuiia )Z[’J"IH CHUJIBI TOKA MpHU 1 Bubnorexa [IOK https://m.edsoo.ru/ff0aadle
NOCJICI0BATEIIPHOM COSMHECHUH PE3UCTOPOB

49 Perenne 3a1a4 Ha npuMeHeHne 3aKkoHa OMa TSl pa3iuaHOTO 1 Butmiorexa LIOK https://m.edsoo.ru/ff0aaf8a
COCITMHEHUSI IPOBOJHUKOB
Jlabopatopnast padota "[IpoBepka IpaBuiIa CIOKEHHS

50 HAIPSDKEHUH MPH MOCIICIOBATEIEHOM COCTUHEHUH JIBYX 1 Bubimoreka IIOK https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

51 ;aei?;a M MOIHOCTE, TISKTPHYECKOTO TOKa. 3aKon Jhxoym- 1 Bubnnorexa [OK https://m.edsoo.ru/ff0ab124

52 JlaGoparophast pabora "OnpezeneHne paboTsl H MOIIHOCTH 1 Bubnmorexa IJOK https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a8ef6
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3IEKTPUUYECKOro ToKa"

DJeKTpUYecKye e U ITOTPEONTENN SIMEKTPUIECKON SHEPTUH B

53 Bbubmmoteka 1{OK https://m.edsoo.ru/ff0ab660
orITy. KopoTKkoe 3aMbikaHne
IToaroToBKa K KOHTPOJIBHOH paboTe Mo Teme "DICKTPUICCKIe

54 3apspl. 3apsHKSHHBIC TENa U X B3aUMOACUCTBU. [10CTOSHHBIN Bbubnuoreka ITOK https://m.edsoo.ru/ff0abd2c
SIEKTPUYECKUHA TOK"
KonrponbHast pabota 1o teme "DJIeKTpUIEcKHe 3apsiabl.

55 3apsbKeHHBIE Tella U UX B3auMoaeicTBus. [10CTOSHHBII bubnuoreka ITOK https://m.edsoo.ru/ffO0abea8
ANIEKTPUYECKUHN TOK"

56 IlocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBUE

57 W3yuenue mojiei MOCTOSIHHBIX MarHUTOB Bbubnunoreka [{OK https://m.edsoo.ru/ff0ac3d0
MarauTHOe 1onte. MarHuTHOE T0Jie 3eMIIH M €r0 3HaYCHHE IS

58 A bubaunorexa I{OK https://m.edsoo.ru/ff0acOba
>KA3HU Ha 3eMiie
OmnbiT DpcTena. MarHuTHOE MOJIe AJIEKTPUIECKOTO TOKa

59 peren p Bu6nuoreka IIOK https://m.edsoo.ru/ff0acld2
MarauTtHoe moJie KaTylKkl ¢ TOKOM

60 [IprMeHeHne AEKTPOMArHUTOB B TEXHHKE. Bubnuoreka I{OK https://m.edsoo.ru/ff0ac74a
DNEeKTPOIBUTATENH TIOCTOSHHOTO TOKa. Mcronp3oBanne
3JEKTpOABUTaTeNield B TEXHUYECKUX YCTPONUCTBAX U Ha

61 POz ,},’ P bubnuoreka ITOK https://m.edsoo.ru/ff0ac86c¢
Tpancnopre. JlaboparopHas pabdora "KoHcTpyupoBanue u
n3ydeHue paboThl dIEeKTpoaBUraTens"

62 Oneitel @apases. 3aKOH ANEKTPOMArHUTHOM UHIYKIIMH.
IIpaBuno Jlenna
OnextporeHepatop. CocoObl MOMYyYEHUS EKTPUUSCKONR

63 SHEPIuu. DJICKTPOCTAHIIMH Ha BO30OHOBIISICMBIX HCTOYHUKAX
SHEPrUU

64 IToaroToBka K KOHTPOJIBHOI padoTe 1o TeMe "DIeKTpUIeCKre ’
MAarHuTHBIC SIBJICHUS"
KonTtponbHas pabora o teme "DISKTPUUECKUEC U MAaTHUTHEIC

65 P " p P bubnuoreka [TOK https://m.edsoo.ru/ff0acb14
SIBIICHHS
PesepHblit ypok. PaboTta ¢ Texctamu mo Teme "TemnoBsie

66 p " yp Bu6nuoreka ITOK https://m.edsoo.ru/ff0acc5e
SIBIICHUS
PesepHbIit ypok. PaboTta ¢ Texctamu o Teme "IlocTosTHHBIH

67 p yp Bu6nmoreka IOK https://m.edsoo.ru/ff0acdc6

AIEKTPUIECKUH TOK"
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PesepeHblit ypok. PaboTta ¢ Texctamu o Teme "MaruuTHbie
siBIIeHUs"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME
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1 MexaHH4ecKoe ABHKCHUE. MaTepranbHas TOYKa 1
2 Cuctema orcyera. OTHOCUTEIBHOCTh MEXaHHUECKOTO 1 Bu6muorexa LOK https://m.edsoo.ru/f0ad474

JIBHIKCHHS
3 PaBHOMEpHOE MPSIMONHHEITHOE BHKCHIE 1 bubnuotexa [{OK https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe nipsiMosiHeHOe nBmkeHue. CpenHss u 1

MTHOBEHHAs CKOPOCTh
5 [psiMonuHEHHOE PAaBHOYCKOPEHHOE BIDKCHHUE. Y CKOPEHHUE 1 bubnunoreka [TOK https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBHKCHHUSL. 1

I'paduk cxkopoct
7 JlaboparopHas padora "Onpenencine YCKOPEHHA TE1a NPH 1 1 Bbubnmorexa LIOK https://m.edsoo.ru/ff0adb18

PaBHOYCKOPEHHOM JIBHKEHHH 110 HAKJIIOHHOM TJIOCKOCTH
8 Csoboanoe nagenue ten. OnbiTel ["anmnes 1
9 Pasromeproe AABIDEHHE 1O ORPYMHOCTH. Hepron i wactora 1 bubmmoteka LIOK https://m.edsoo.ru/ff0ael76

oOpanteHus. JInHeitHas U yriioBasi CKOPOCTH
10 LleHTpOCTpEeMHTEIBHOE YCKOPEHHE 1
11 IepBsiii 3akoH HeioTona. Bekrop cuitb 1 bubnunoreka IJOK https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetorona. PaBHoelicTByOIIas cria 1 bubmmoreka IIOK https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herorona. Cyneprio3uius cui 1 bubnumoteka LIOK https://m.edsoo.ru/ff0ae982
14 Pemenue 3aau Ha npuMeHeHHe 3aKOHOB HproTOHA 1 bub6immoreka IIOK https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubmumoteka LIOK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anad mo Teme «Cuma ynpyroctu 1
17 JlaGoparophast pabota «OmnpeeneHne KeCTKOCTH TPYKHHBD) 1 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0aee28
18 Cuna Tpenust 1 bu6mmoreka [{OK https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0ad474
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19 Perrenue 3amad o Teme «Cuia TpeHUS 1 bubmuoreka ITOK https://m.edsoo.ru/ff0afa26

20 Omnpenenenne ko3 UIMEHTa TPEHUS CKOJIBKSHUS 1 bubnunoreka IJOK https://m.edsoo.ru/ff0af8be

21 Pemenne 3az[:a'm o teme "3akonsl Hetorona. Cria ynpyrocTtu. 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0afbse
Cna TpeHust

29 Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TSTOTECHHS. Y CKOPCHHE 1 Butmorexa LIOK https://m.edsoo.ru/ff0af044
CBOOO/IHOTO MaJICHUS

23 JIBm>xeHHe TeT BOKPYT rPaBUTALMOHHOTO IieHTpa (CoHeuHas 1
cuctema). ['amaktuku

24 Pemenue 3811 10 Teme Cuna TSHKECTH U 3aKOH BCEMHUPHOTO 1 Bu6morexa LIOK https://m.edsoo.ru/ff0af5fs
TSATOTCHUS

25 I[TepBas kocMudecKast CKOpocTh. HeBecoMOCTh U meperpy3ku 1 bubnmoteka [{OK https://m.edsoo.ru/ff0af33c

26 PasHosecre MATCPUATILHOH TOHKH. AqCOHKlTHO TBEPIOE TEIIO. 1 bubmuoreka ITOK https://m.edsoo.ru/ff0afe36
PaBHOBecre TBEPIOTO TeNa C 3aKPEIUIEHHON OChI0 BPAIlCHHUSI

27 MowmeHT cuibl. LleHTp TsxecTH 1

28 Perenue 3aga4 mo teme "MomeHT cuibl. LleHTp TsbkecTH" 1 bu6nuoreka IIOK https://m.edsoo.ru/ff0b02b4

29 ToaroToBKa K KOHTPOIBHOIH pa6(,),Te o Teme "Mexanieckoe 1 Bubanorexa [{OK https://m.edsoo.ru/ff0b0408
JBIKeHHe. BzanmopeiicTBue Ten

30 KOHTpOHHfaH pa60Ta,,H 0 TeMe "MeXaHH1ECKOe ABIKCHHE. 1 Bbu6nuoreka LIOK https://m.edsoo.ru/ffOb06ec
B3aumoneiicTBue Te

31 Nmnyiee Tena. UMIynbCc CUIIbL. 3vaK0H COXPaHEHHs UMITYyJIbCA. 1 BuGmnotexa LIOK https://m.edso0.ru/ffob07fa
VYrpyroe u HEYIIpyroe B3anuMoIeHCTBHE

32 Perenne 3aau o teme "3aKOH COXpaHEHUST UMITYJIbca" 1 bubnuoreka [TOK https://m.edsoo.ru/ff0b096¢

33 PeakTHBHOE JBIKEHHE B TIPHPOJIE U TEXHUKE 1

34 MexaHu4eckasi paboTa ¥ MOILIHOCTh 1 bub6immoreka ITOK https://m.edsoo.ru/ff0b0a84

35 PaboTa critbl TSDKECTH, CHITBI YIPYTOCTH M CHIIBI TPEHUS 1 bubmumoteka LIOK https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «OmnpezeneHue paboThl CUIIbI TPEHHS

36 NpH PABHOMEPHOM JBW)KCHUH TEJNa M0 TOPU30HTAIBHOM 1
HOBEPXHOCTH)

37 CBs13b dHepruu u paboTsl. [loTeHInaNbHas SHEPTUS 1

38 Kunernueckast sueprus. Teopema 0 KHHETHYECKON SHEPTUH 1 bubauoreka ITOK https://m.edsoo.ru/ff0b0c32

39 3aK0oH COXpaHEHHsI SHEPTUU B MEXaHUKE 1
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40 Perrenue 3amaq Ha 3aKOH COXpPaHEHUS SHEPTHH 1 bubmuorexa ITOK https://m.edsoo.ru/ffO0b12fe

41 KonebaTeapHOE ABMKECHHE U €r0 XapaKTEPUCTUKU 1 bubnunoreka IJOK https://m.edsoo.ru/ff0b1858

42 3aryxatomiue kosnebanus. BoiHyxaeHHbIe konebanus. Pe3onanc 1 bubnunoreka ITOK https://m.edsoo.ru/ff0b20f0

43 MateMaTiaecKuii ¥ Ipy>KUHHBIA MasTHAKA 1

44 JlabopaTopHas paboTa «3aBUCHMOCTb IIepruoa KoJaeOaHui OT 1 Bubmiorexa LIOK https://m.edsoo.ru/f0b197a
JUIHBI MAsITHAKA)

45 [IpeBpamnieHre SHEPTHU NPH MEXaHMYECKUX KOJIEOaHMUSX 1

46 Perrenue 3aa4 Ha MEXaHUYECKUE KOJIEOAHMsI 1 bub6nuoreka IIOK https://m.edsoo.ru/ffOblaec

47 ITpoBepka HesaBHCHMOCTH IEPHOA KOJIeOaHMH i rpysa, 1 bub6nuoreka IIOK https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl rpy3a

48 Mexanndeckre BoHEL CBOMCTBAa MEXaHUYECKUX BOJIH. 1 Bu6morexa LIOK https://m.edsoo.ru/ffob21fe
[IpooJIbHEIC M TOTICPEYHBIC BOJIHEI

49 MexaHH4ecKre BOJHEI B TBEpAOM Tene. CelicMIYecKre BOTHBI 1

50 3Byk. PacnipoctpaneHne u oTpakeHHe 3ByKa 1

51 3aBHCHUMOCTD BBICOTHI 3BYKa OT YaCTOTHI 1

52 I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHYECKHIT PE30HAHC 1

53 VYibTpa3Byk U HHPPa3BYK B MPUPOE U TEXHHUKE 1 bubnuoreka ITOK https://m.edsoo.ru/ff0b23ca

54 Toarotosia K KoHTpOIILHOIH paGoTe 110 Teme BaK,,OHH 1 bu6nuoreka IIOK https://m.edsoo.ru/ff0b25f0
coxpaHeHHs. MexaHn4ecKue KojieOaHusl U BOJIHBI

55 KontponsHas pabora o Teme "3aKOHBI COXpaHEHUSI. 1
MexaHnueckue KojaeOaHus U BOJIHEI"

56 DJIeKTPOMATHUTHOE T0JIe. DIEKTPOMArHUTHBIE BOJIHBI 1 bubnuoreka IJOK https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa dJIEKTPOMArHUTHBIX BOJH 1

58 [kana 51eKTpOMArHHTHBIX BOIH. HCTOHwOBaH"e 1 bubnuoreka IIOK https://m.edsoo.ru/ffO0b2fe6
JJIEKTPOMATHUTHBIX BOJIH JUISl COTOBOM CBSI3H

59 W3yueHune cBOWCTB Bﬂef‘(TpOMaFHI/ITHBIX BOJIH C TIOMOIIIBIO 1 BuGmorexa LIOK https://m.edsoo.ru/ffob2c6e
MOOHMITBLHOTO TeedoHa

60 Perenue 3a1a4 Ha OnpeneeHHe YacTOThl U IJTHHBI 1
JJIEKTPOMATHUTHOW BOJTHBI

61 DJICKTpOMArHHTHAA PHPOJa CBETa. CKOPOCTE CBETa. 1 bubnuoreka ITOK https://m.edsoo.ru/ff0b31d0

BoinHoBbIe cBOlicTBa CBETA
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Hcrounuku cBera. [IpsaMonuHeiHOE pacpOCTPaHEHUE CBETA.

62 1 bubmmoreka ITOK https://m.edsoo.ru/ffO0b3658
3armenns ConHna u JIyHBI
63 3axon otpaxcenmi cBeta. Seprana. Pemenue sanad a 1 Bu6mmorexa LIOK https://m.edsoo.ru/ff0b38c4
IPUMCEHEHHC 3aKOHA OTPAKEHISI CBETa
64 IIpenomieHue cBeTa. 3aKOH MPETOMIICHHSI CBETa 1 bubmuorexa ITOK https://m.edsoo.ru/ffO0b3aea
65 [NonHoe BHYTpeHHee OTpakeHne cBeTa. Mcnonp3oBanie 1 Bumorexa LIOK https://m.edsoo.ru/ffob3c5c
MOJIHOTO BHYTPEHHETO OTPAXKCHHS B ONTHICCKHX CBETOBOIAX
66 Vcnonp30BaHue OJHOTO BHYTPEHHETO OTPaKCHHS: 1
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b
67 Pemenne 3ana4 mo Teme"3aK0H OTpaKEHUSI U MPETOMIICHHUS 1
cgera"
68 JIun3zel. OnTHYeCcKas CUIIa JIMH3bI 1 bubauorexa IJOK https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHue n300paKeH il B THH3aX 1 bu6nuoteka LIOK https://m.edsoo.ru/ff0b444a
70 JlaGoparop Haip abora "Omp CACIEHHC q)O,IfYCHOFO PaceTOARIA 1 bu6mmnoreka LIOK https://m.edsoo.ru/ffob4206
¥ OLTHYECKOH CHITBI COOMPAIOIICH JIMH3BI
71 Onruueckue JIMH30BbIe MPUOOPHI 1 bubnunoreka [TOK https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTHyeckas cucTeMa. 3peHue 1 bubnunoreka IJOK https://m.edsoo.ru/ff0b4684
73 JedexTol 3peHus. 1
74 Paznoxxenue 6enoro cBera B criekTp. OnbiThl HproTOHA. 1 Bubsorexa LIOK https://m.edsoo. ru/ff0c0fac
CrioxeHHe CIIeKTPaIbHBIX 11BeTOB. Jlucmepcus ceta
75 Bocnpusitre 1iBeta mpeamMeTos. 1 bu6mmoteka LIOK https://m.edsoo.ru/ff0cOe2a
76 BoJtHOBBIE CBOMCTBA CBETA: JUCIIEPCHUS], HHTEP(EpCHIHS 1 1
T paxius
77 Oneitel Pesepdopa u mianerapHasi MOJeIb aTOMa 1 bubnuorexa IJOK https://m.edsoo.ru/ff0c12a8
78 Ioctynats! bopa. Mogens aroma bopa 1
79 HcnyCkaHKe 1 MOTIOLICHHE CBETA ATOMOM. KBaHTEL 1 Bubanorexa I{OK https://m.edsoo.ru/ff0c144c
JluHeiyaTele CIIEKTPBI
80 CrexTpasbHbIN aHAIN3 1 bubauoreka ITOK https://m.edsoo.ru/ff0c1550
81 PaaMoakTMBHOCTE U €€ BUJIBI 1 bubnuoreka ITOK https://m.edsoo.ru/ff0c1672
82 Crpoenne aroMHOTO simpa. HykimoHHast MOIeIs 1 bubmmoreka I{OK https://m.edsoo.ru/ff0c18ac
83 PajnoakTuBHBIE MPeBpamieHus. M30Tomnsl 1 bub6nuoreka IIOK https://m.edsoo.ru/ff0clal4
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84 Perrenue 3amad no Teme: "PamuoakTuBHBIC MpeBparicHus" bubmuoreka ITOK https://m.edsoo.ru/ff0clbda
85 [lepuox nomypacnana
86 PaanoakTUBHBIC H3ITyUYCHUsI B IPUPOJIE, MEHUIINHE, TEXHUKE bubmmorexa LIOK https://m.edsoo.ru/ff0c2126
87 slnepHbic peakiuu. 3akOHEI COXPAHCHH 3aPs/I0BOTO 1 bubmroreka LTOK https://m.edsoo.ru/ff0c1c58
MacCOBOT0 YHCEI
88 DHeprusi CBs3u aTOMHbIX sijiep. CBsI3b MacChl U SHEPTUH bubnunoreka IJOK https://m.edsoo.ru/ff0cld7a
89 Pewenue 3anau no teme "SAnepusie peakuuu"
90 Peaxiin CHHTC3a 1 ACIICHIA ARCP- Herormikit Sneprin bu6nuoteka LIOK https://m.edsoo.ru/ff0c1e88
CouHIla 1 3BE3]1
01 SlnepHas sHepreTuka. JleiicTBUS pagOaKTUBHBIX U3Ty4YEeHUN
Ha )KHMBbIC OPTraHU3MBbI
IMoaroToBKa K KOHTPOJIBHOU paboTe Mo TeMe
92 "DIEKTPOMArHUTHOE TI0JIe. DJICKTPOMATHUTHBIC BOJIHBI. bubnunoreka IJOK https://m.edsoo.ru/ff0c223e
KBanToBbIE siBICHMS"
93 KoHnTponbHas pabora 1o teme "DNeKTpOMarHUTHOE IOJIE.
DNeKTpOMarHUTHEIE BOJHBL. KBaHTOBBIC siBIIEHUS"
94 [MoBTOpenue, 0606IIeHre M0 Kypey "B3anmoneiictBue Ten" bubnmoreka [{OK https://m.edsoo.ru/ff0c245a
95 Hosropenne, 06obmerse. Peufe}me PacteTHbIX M bu6nuoreka LIOK https://m.edsoo.ru/ff0c2572
Ka4eCTBEHHBIX 3a/1a4 1o TeMe "TerIoBbie MpoIecChl
96 IosTopenne, obobmense. PenfeHHe PaCtCTHBIX H on bubmmoreka ITOK https://m.edsoo.ru/ff0c2a22
KavyeCTBeHHbIX 3aa4 1o teme "KIIJ] TeruoBbIx nBurartenei
97 [ostopenne, obobmenue. PenfeHHe PactCTHbIX 1 " bu6nuoreka IIOK https://m.edsoo.ru/ff0c2b30
KagecTBEeHHBIX 3a7a4 o Teme "KII/I anekTpoycTaHOBOK
98 IoBTopenue, 06001IeHkE 10 Kypcy "CBeTOBbIE SIBICHUS" bubnunorexa IJOK https://m.edsoo.ru/ff0c2c52
99 ,ITIOBTOPCHHe’ obobmere. Pa6°Ta,,c TEKCTAMILTIO Teme Bubmmoreka LIOK https://m.edsoo.ru/ff0c2d6a
3aKOoHbI COXpaHEHHs] B MEXaHHKe
100 FOBTOpeH”e’ 0606me,fme' Pabora ¢ Texcrami 1o Teme bubnuoreka LIOK https://m.edsoo.ru/ff0c2e82
Koneb6anus u BOJHBI
101 FOBTOPCHHe’ 06061“,?“6' PaGora ¢ Texcramu 1o Teme Bu6nnorexa I{OK https://m.edsoo.ru/ff0c3044
CBeTOBBIC SIBIICHUS
102 IToBTOpenue, o6obmeHue. PaboTa ¢ TekcTamMu 1Mo TeMe

"KBaHToBas u sinepHas puznka"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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